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1. Purpose of Document 

 
This manual describes the installation and setting up of software for the telent iOptima traffic signal 
controller which allows it to use the UG405 protocol in order to behave as a UTMC OTU. 

 

2. General Description of the Function of an OTU 

The OTU is a translator, converting data in one form into data in a different form and then reversing this 
process. 
 
The data is typically UTMC messages, sent from the instation, over IP to the OTU in the controller as 
an instruction for the controller to do something, or to use traffic engineering terms, a force bit to 
advance to the corresponding stage. Force bits are also known as F bits. F1 will request stage 1, F2 
stage 2 etc. 
 
The instation can also pass other instructions to the outstation, for example solar cell override, which 
will put the lamps into bright. 
 
Once the controller has performed an action, or if other events occur, it will pass this information back 
to the OTU to be sent to the instation. For example after a force bit is passed to the controller and it 
moves to the corresponding stage it sends a confirmation that this stage is running, i.e. the signals are 
at green, so this response is known as the G bit. If stage 3 is running then G3 will be asserted (on). 
Detection data that is needed by the UTMC system (often referred to as SCOOT loops) will also be 
passed back. 
 
The location of the data inside the UG405 message is fixed by the specification. Each site is different, 
with a different number of stages, detectors and other functions. The OTU has to map the site specific 
information on its inputs and outputs to the specified locations in the UG405 message. It does this 
using a configuration table. 
 
The instation also needs to know which outstation to send messages to and when it receives replies, 
where these replies have come from. For this to happen the outstation requires its own IP address and 
site name. A site name is typically either a numeric code or an alphanumeric code e.g. J10361, or 
11811. These items of data also have to be set in the outstation before it can be seen by the instation. 
The managing of IP addresses and site numbering is a necessary part of the instation operation. 
 
The full UG405 definition can be found on the UTMC website. 

3. Background  

The iOptima traffic signal controller equipment requires additional software in order to gain UG405 
functionality. This is not part of the core functionality and requires a licence to be purchased per site. 
 
The iOptima traffic signal controller has an Ethernet port which must be connected via a suitable 
network to the UTMC in-station. This port is a standard RJ45 socket providing an auto MDI-X, full-
duplex 10/100BASE-T interface. A suitable IPv4 IP address will be required on a network which can 
see, and be seen by, the in-station.  
 
The telent Optima Package Manager application is required in order to install this software. See the 
handbook for this tool (reference [1]) for instructions on how to use it. 
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4. Installation 

This section describes the installation of the software. 
 

4.1 Connection 

Run the Optima Package Manager on a PC or laptop connected to the traffic signal controller, as 
described in its handbook (reference [1]). 
 
If it is not known, the IP address of the traffic signal controller can be found using the ETH command 
on the handset (see reference [3]). 
 
The network configuration step (5.2) can be performed before this step if desired, in which case the IP 
address will be the one set during that step. 

 

4.2 Package 

Using the Optima Package Manager, check that the version of the iOptima software installed is 
compatible with the UG405 package to be installed. It may be necessary to update the installed 
software first. Install the package for the UG405 application. 
 
Optionally install the UG405ssh package. Do not install this package unless ssh/scp access to UG405 
configuration is required by the customer. Other methods are available for UG405 configuration which 
do not require this additional package. 

 

4.3 Licence 

Using the Optima Package Manager, add the licence string for this application. The licence is specific 
to the MAC address of the traffic signal controller, which can be found on the licences tab of the 
package manager. 
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5. Configuration 

This section describes the configuration of the software. 
 

5.1 Overview 

Some configuration needs to be done by changing the traffic signal controller site configuration with the 
Optima Configurator (see reference [2]). 
 
Further configuration can be done through the handset (see reference [3]). 
 
A configuration file must be supplied to the UG405 application for it to function. This file describes the 
mapping of UG405 control and reply bits to physical or virtual I/O bits defined in the traffic signal 
controller site configuration. There are several ways to transfer this file to the application, as outlined in 
the following sections. 

 

5.2 Network Configuration 

The traffic signal controller needs a suitable network connection to the in-station. This must be properly 
configured for UG405 to work, although it does not matter whether this is done before or after the other 
configuration steps. The network administrator will need to supply the network configuration information 
for communication to work correctly. 

 

5.2.1 IP address 

An IP address must be assigned to the traffic signal controller. This can be done through the handset 
(see reference [3]).  Use the ETH command to set the required IP address, subnet mask, default 
gateway, and broadcast address. This must be supplied by the customer as it will be specific to the 
UTMC network. 
 
Type ETH on the handset to see the current IP address. Use the + and – keys to switch between IP 
address, subnet mask, default gateway, and broadcast address (in that order). Use the = key to allow 
an alternative address or mask to be entered.  
 

5.2.2 DNS 

DNS is not required for this software to function. If required by the customer, up to two DNS server 
addresses can be specified in the site configuration. This allows in-station or NTP server addresses to 
be specified as host names rather than IP addresses.  
The DNS server IP address[es] should be entered on the System Data page of the site configuration in 
the Configurator (reference [2]). 
 

5.2.3 NTP 

NTP is required for UG405 to function. NTP configuration can be done in the Configurator or via the 
handset. If it is not configured then the software will automatically switch to use NTP anyway as long as 
the UG405 package is installed. If no NTP servers are defined but the in-station address has been set 
by the in-station via SNMP then this will be used as the NTP server. If the in-station address is 
changed and it was being used as the NTP server then the NTP server address will be changed as 
well. 
 
To configure NTP in the site configuration, use the Configurator’s System Data page. Set the clock 
source to network. Enter the required NTP address[es]. Up to two addresses may be supplied. 
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Time synchronisation using TS and CS bits should not be configured where UG405 is used, as the 
controller time will also be kept up to date by the NTP server. 
 
To configure or change the NTP settings via the handset first type CLK to go to the clock settings. 
Then type CSR to see the clock source. Note that the UG405 application requires the clock source to 
be NET and will change it to NET if it is set to MNS or SYS. Type NTP1 to see the first NTP server 
address. To set a new NTP server address, type NTP1= followed by the IP address (or host name if 
DNS is configured). Type NTP2 to see or change the second NTP server address. Typing NTP2= with 
no address will clear the second NTP server address. Typing NTP1= with no address will clear both 
NTP server addresses (if an in-station address is available then it will automatically be set as the NTP 
server). 
 
Note that the SRM application can also set default NTP addresses. If both applications are installed 
then the NTP servers should be set in the configuration or entered via the handset rather than 
assuming that the correct defaults will be used. There is no defined precedence between the defaults 
of the two applications if NTP servers are not configured. 

 

5.3 Traffic Signal Controller Configuration 

The traffic signal controller configuration is prepared using the Configurator (reference [2]). The method 
of configuration for Integral UG405 is the same as that for use with an external UTC OTU. The only 
difference is that the control and reply bits which would normally be connected to physical I/O pins 
should now be configured as virtual I/O bits.  
 
All the required sections of the UTC page of the configuration should be set in the same way as they 
would be for an external OTU. The Configurator will automatically create input bits on the Inputs screen 
of the Hardware page for any UTC reply bits, but these should be changed from parallel to virtual bits 
(and the bit numbers changed as required). All inputs and outputs used on the screens of the UTC 
page should be added to the Virtual IO screen of the Hardware page. Note that UTC outputs, such as 
Gn bits, would normally be inverted to give active low bits to an external OTU, but this is not required 
as the UG405 protocol uses active high for these bits. 
 
If any physical outputs should be controlled over UG405 then parallel bits should be added for them on 
the Outputs screen of the Hardware page. 
 
If any physical inputs should be returned over UG405 (for example, SCOOT detectors) then parallel 
bits should be added for them on the Inputs screen of the Hardware page, or detectors should be 
added on the Detectors page (which will automatically generate the entries on the Inputs screen). 
 
The traffic signal controller configuration should be loaded to the controller using the Optima Package 
Manager. To make the configuration active use the CAT handset command. The correct configuration 
must be active for UG405 to work, although it does not matter whether this is done before or after the 
other configuration steps. 
 

5.4 UG405 Configuration 

The UG405 protocol defines a Control table and a Reply table. Each row of these tables is identified by 
a site ID. A configuration could contain a number of sites. This could be used to control a number of 
streams on a single controller. Or a controller could have sites which correspond to other controllers 
and use physical IO to act as an external OTU for them. 
 
Each site can have a number of control and reply bits mapped to virtual or physical bits in the traffic 
signal controller configuration. A bit can be marked to be inverted if required. The sense of each 
controller bit can already be set by the configurator. However, if the controller requires a bit to have a 
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certain sense for some other reason, and that is not the sense required by the UG405 bit, then it can 
also be inverted here. 
 
The UG405 software package must be installed (see section 4) before it can be configured. 
 
As of version 1.3 of UG405 (iOptima version 2.16) it is possible to use the controller web page to 
configure the application. It is anticipated that this will usually be the most convenient method although 
the other methods are still available where required. See section 6 for information about the web page. 

 

5.4.1 UG405 Configuration File Format 

The UG405 configuration file is written in XML and should conform to the schema in   
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Appendix A – UG405 Configuration File Schema. An example configuration file is given in Appendix B 
– UG405 Configuration File Example. 
 
It consists of a UG405 element containing a number of site elements and, optionally, a number of 
parameters and a version and / or date string. 
 
A site element names a site ID which will be available over UG405 and groups the bits which will be 
part of that site. Individual control and reply bits are specified within each site and assigned an input or 
output which they should be linked to. Each input or output name must correspond to the name of an 
input or output defined by the current controller configuration, as created in the configurator. Virtual (for 
access to the local controller) or hardware (for access to external signals or remote controllers) bits 
must have been created and assigned suitable behaviour in the controller configuration before they will 
be available to the UG405 configuration.  
 
Vehicle count (VC) and occupancy (VO) bits are treated the same as other bits unless the configuration 
specifies otherwise. This allows for them to be passed in from connected equipment without being 
changed. The special behaviour of these bits can be enabled by adding elements to the configuration 
as follows. Adding a count element, which must contain a number, will cause the reply bit to change 
state every time the input changes to active and back to inactive the specified number of times. This is 
intended for use with the VC bit which should change state after the given number of vehicles have 
passed the detector.  
An occupancy element can be added to a reply bit to make it change state whenever the accumulated 
time the input has been active exceeds 32/25ths of a second. This is intended for use with the VO bit 
and should only be used with loop detector inputs (not parallel or virtual I/O bits).  
Note that version 1.2 or later of UG405 is required for the special behaviour of VC and VO bits.  
 
UG405 time synchronisation is done using NTP. While TS and CS bits may be used for synchronising 
connected sites, the controller where the UG405 software is installed should not be configured to use 
TS and CS bits. Where the in-station expects TS and CS bits for this site a dummy bit can be used. To 
do this use the dummy element in place of the input and output elements for TS and CS (see the 
example in Appendix B – UG405 Configuration File Example). The text in the dummy elements must 
match to tie the TS and CS bits together. Only TS and CS bits can use the dummy element, all other 
bits must use input or output elements. The dummy TS bit will check for a 0 state followed by a 1, 0, 1 
pattern where the first 1 and 0 are both 1s +/- 0.2s long. When the pattern is detected it will trigger the 
corresponding CS bit. The CS bit will be asserted for 3s by default. Adding a hold element with a 
different value will hold the CS bit for that many seconds instead. 
 
If a version element is given then it is output to the log file when the configuration is read. 
If a date element is given then it is output to the log file when the configuration is read. 
These elements allow for the author of the configuration to store some version information in a way 
which is accessible from the log file. XML comments may also be used to store any required 
information in the configuration file, but these will not be available in the log. 
 
Parameter elements are used to control the behaviour of the application software and the parameter 
names must be recognised by the software. Parameter elements only need to be specified if the 
default value is not acceptable. The following parameters are currently available: 
 
port – Port number on which the application accepts SNMP messages. Default is 161. 
Note that the IP address may be included here, before the port number and separated by a colon e.g. 
“1.2.3.4:161”. This is required where the controller has more than one IP address, for example when 
the UG405 and SRM applications are both installed. In these cases, the controller IP address must be 
included here to restrict this application to use only that IP address, leaving the other available for the 
SRM. 
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community – SNMP community string. Default is UTMC. 
 
notificationQueueLimit – Maximum number of SNMP notifications which can be held waiting. If this is 
exceeded then the mode is dropped to stand-alone and the notifications are discarded. Default is 100. 
Range is 0 to 1024. 
 
clockJitterAllowed – The maximum number of seconds the clock is allowed to change by. If the clock 
changes by more than this amount then the mode is changed to stand-alone. Default is 3. Range is 0 
to 3600. 
 
controlTableNowHeldUntilTick – If this is 1 (or true) then setting a control table value with a 
timestamp which is now (either a timestamp of 1 or the current time or allowable recent past) will buffer 
the change until the time ticks to the next second. If this tick causes an event which changes this bit, or 
other immediate writes happen before the tick which change this bit, then intermediate states will never 
make it as far as the hardware and so will be lost. Default is 0. 
 
controlTableUpdateRemovesLaterRows – If this is 1 (or true) then setting a control table value will 
remove all control table rows with the same site ID which have timestamps later than the row being 
updated. Default is 1. 
 
doNotInformUnchangedScoot – If this is 1 (or true) then SCOOT inform messages are discarded if 
they contain the same data as the previous SCOOT notification. Default is 1. 
 
controlTableLateTimestampLimit – A control table value may be set with a timestamp in the past by 
up to this number of seconds. The update will happen as if the timestamp were 1 (i.e. immediately). 
Default is 10. Range is 0 to 30. 
 
controlTableFutureTimestampLimit - A control table value may be set with a timestamp in the future 
by up to this number of seconds. Timestamps further in the future will be refused with an error. Default 
is 43200. Range is 0 to 79200. 

 

5.4.2 UG405 Configuration via Optima Package Manager 

The Optima Package Manager has a UG405 tab for access to the UG405 configuration and log files. 
This is the easiest way to configure the UG405 application. 
 
Once a configuration file has been written it can be sent to the application using the Upload Config 
button. The UG405 application will automatically be restarted when the file has been transferred. 
 
There is also a Retrieve button to download the configuration file currently on the traffic signal 
controller and a Get Log button to download the configuration log file. 
 
The configuration log file will indicate whether the UG405 application was successfully started or 
whether the configuration is not correct. 
 

5.4.3 UG405 Configuration via Socket Connection 

A socket interface is provided which allows read and write access to the configuration file and the 
configuration log file, as well as the ability to kill / restart the UG405 application so that the 
configuration file is re-read. This interface is intended for use by software but can also be used 
manually using a program such as putty. This section describes how to connect to and use this 
interface.  
 
Connect a socket to port 60001 on the controller. 
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Send commands as text strings terminated with the “line feed” end of line character ‘\n’. 
Unknown or failed commands will respond with “FAIL\n”. There is no prompt. 
 
Access is protected by user login. The login for UG405 configuration file access is “UG405”. The 
default password is “UTMC”. File access will fail until the login is successful. Send the string “USER 
UG405/UTMC\n” to log in. Replace UTMC with a different password if you have changed it since 
installation of the UG405 software. Success is indicated by a response of “USER=UG405\n”. 
 
The password can be changed once logged in. Send “PASSWD <new password>\n” (where <new 
password> is replaced by the password you require, which should be an alpha-numeric sequence with 
no spaces). This should respond with “AGAIN\n” and the same command string should be sent again. 
It will then respond with either “DONE\n” or “FAIL\n”. The new password should be used for all future 
log-ins (unless the UG405 software is re-installed or updated). 
 
To send a new configuration file, first send the command “PUT <file length>/UG405.xml\n” (where <file 
length> is replaced by the number of bytes to write to the file). Then send the content of the file (must 
be exactly <file length> bytes). The port will accept <file length> bytes of data and then respond with 
either “DONE\n” or “FAIL\n”. 
 
To delete the current log file send “DEL UG405.log\n”. Expect either “DONE\n” or “FAIL\n”. 
 
The new configuration file will not be read until the UG405 application is restarted. To restart the 
UG405 application, send “RESTART\n”. 
 
To fetch the current log file send “GET UG405.log\n”. This will respond with “BYTES=<file length>\n” 
followed with <file length> bytes of data. If no file exists it responds with “BYTES=0\n”. Note that you 
can also get the configuration file in the same way by sending “GET UG405.xml\n”. 
 
The log file will have data from the configuration process of the application. This process should take 
less than a minute from application restart (normally a few seconds if there are no errors). 
 
A good configuration should produce a log ending with the line “OK”, something like: 
Reading configuration file ‘UG405.xml’ 
OK 
 
If the process is still trying to configure the application then it will end with “Initialising…” 
Reading configuration file ‘UG405.xml’ 
Initialising… 
 
An error in the configuration should produce a log with lines which report the problems found. If the log 
ends with “Failed” then UG405 control is not possible. 

 

5.4.4 UG405 Configuration via UG405ssh 

The UG405ssh package provides ssh (and scp but not sftp) access to the Optima traffic signal 
controller for configuring the UG405 application. 
 
Access is provided via port 8022. The standard ssh port (22) is not available for this purpose. 
 
The package provides a single user called ug405. The default password for this user is swordfish but 
can be changed using the passwd command over ssh. It is possible to create a file 
/home/ug405/.ssh/authorized_keys such that RSA authentication can be used rather than passwords. 
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The default directory for this user is /home/ug405 and the configuration file for the UG405 application 
should first be copied here using scp. Several versions of the file may be stored here if desired. 
 
The UG405 configuration should be loaded to the correct location, and the UG405 application 
restarted, using the file access protocol provided for this purpose (as described in section 5.4.3). 
Several scripts are provided by this package to automate this and can be used via ssh. 
 
ug405passwd <password> 
This script changes the port 60001 password (not the ssh password). The scripts will automatically use 
the new password if it is updated successfully. Any direct access to the port will require the new 
password to be entered manually. 
 
ug405setcfg <filename> 
This script copies the given file to the configuration location for the UG405 application. Once the 
required configuration file has been remotely copied to the controller, this script should be used to set it 
as the active configuration file. 
 
ug405restart 
This script causes the UG405 application to restart. The application will then read its configuration file. 
 
ug405getcfg [<filename>] 
This script prints out the last configuration file read by the UG405 application. If a file name is given 
then the output is written to that file. This can be used to find what configuration the running application 
is currently using. 
 
ug405getlog [<filename>] 
This script prints out the UG405 application start-up log. If a file name is given then the output is written 
to that file. This log details any configuration problems encountered. 
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6. Web page interface 

This section describes the web pages provided by this software. With the software package installed, 
the controller web pages should include an additional section for UG405 in the menu.  
 

6.1 UG405 Configuration web page 

 
If the software has not yet been configured then there will be no configuration to display. If a 
configuration file has been prepared for this site then it can be sent using the Upload button. A 
Download button is also available so that configuration files can be saved for later use. 
 
The configuration can only be edited while the web page is in edit mode. Use the Edit button to enter or 
leave edit mode.  
 
The  file version number and date, as stored in the xml configuration file, will be displayed and will be 
editable while in edit mode. Both of these fields will be automatically updated when other fields are 
changed.  
 
The Parameters tab shows any parameters set in this configuration, as described in section 5.4.1. Only 
parameters which should differ from their default values need be included here. 
 

 
 

Parameters can be added to the configuration using the + icon and deleted using the dustbin icon. 
Information about the parameters is available in tooltips by hovering over the parameter name. 
Enter the required value for the parameter in the Value column. 
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Note that the Save button is yellow if the web page contains changes which have not been saved to 
the configuration file on the controller. Click the Save button to save the changes. Click the Revert 
button to discard the changes and go back to the last saved configuration. 
 
Click the +[Add site] tab to add a site element to the configuration file. The configuration will need at 
least one site element in order to add UG405 control and reply bits. A dialog box will ask for a site ID 
when a new site element is added. The site ID must match the ID that will be used in UG405 messages 
from the in-station. A new tab will then be created for that site. 
 

 
 
Control and Reply bits can be added to the configuration using the + icon and deleted using the dustbin 
icon. Each row added requires a valid UG405 control or reply name, for example F1 or G1. Each 
control bit requires a valid virtual bit or hardware output, as defined in the controller configuration. Each 
reply requires a valid virtual bit or hardware input. It is also possible to mark reply bits as occupancy or 
count bits, and to specify the number of times a count bit must be activated before it will toggle. 
 
Note that bit names which are not recognised by the web page as valid will be highlighted in red.  
 
Note that a newly saved configuration will not be used until the application restarts. A restart can be 
forced by clicking the Apply button. 
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6.2 UG405 Status web page 

 
If the software is running, then the status page will show UG405 status information and the application 
start-up log. 
  
The Operation Mode can be checked to see if the in-station has managed to take control of the site. 
If the software could not run as configured, then further information may be available in the start-up log.  
 
Note that while the status section updates automatically, the start-up log does not. Click the Refresh 
button to update the log. 
 

6.3 UG405 Bits web page 

 
This page shows a live view of the values of the configured UG405 bits.  
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7. Document Control 

 

7.1 Maintenance and Distribution 

This document is subject to formal change and control procedures as required by the Quality 
Management System (QMS).  

 

7.2 Amendment History 

Issue  Date Change Descriptions Author  

Issue 01 June 2016 Formal Issue Andy Cooke 

Issue 02 October 2016 Add note about 2nd IP address for SRM Andy Cooke 

Issue 03 July 2018 Add count and occupancy options Andy Cooke 

Issue 04 September 
2019 

Add web page Andy Cooke 

 

7.3 Abbreviations 

IP  Internet Protocol 

IPOTU Internet Protocol Outstation Transmission Unit 

MIB  Management Interface Base 

NTP Network Time Protocol 

OTU Outstation Transmission Unit 

PC  Personal Computer 

QMS Quality Management System 

SCOOT Split Cycle Offset Optimisation Technique 

SNMP Simple Network Management Protocol 

UCM Universal Content Management 

UTC Urban Traffic Control (not Coordinated Universal Time) 

UTMC Urban Traffic Management and Control 

 

7.4 Referenced Documents 

Title Doc Ref  Issue  

[1] Optima Package Manager Handbook UCM 369281  

[2] Optima Configurator Handbook UCM 277158  

[3] Optima Handset Command Manual UCM 239138  
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8. Appendix A – UG405 Configuration File Schema 

<?xml version="1.0" encoding="UTF-8" ?> 
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
  <xs:complexType name="parameter"> 
    <xs:simpleContent> 
      <xs:extension base="xs:string"> 
        <xs:attribute name="name" type="xs:string" use="required"/> 
      </xs:extension> 
    </xs:simpleContent> 
  </xs:complexType> 
 
  <xs:simpleType name="sitename"> 
    <xs:restriction base="xs:string"> 
      <xs:minLength value="1"/> 
      <xs:maxLength value="16"/> 
    </xs:restriction> 
  </xs:simpleType> 
 
  <xs:simpleType name="ioname"> 
    <xs:restriction base="xs:string"> 
      <xs:minLength value="1"/> 
      <xs:maxLength value="20"/> 
    </xs:restriction> 
  </xs:simpleType> 
 
  <xs:complexType name="io"> 
    <xs:simpleContent> 
      <xs:extension base="ioname"> 
        <xs:attribute name="index" type="xs:integer"/> 
      </xs:extension> 
    </xs:simpleContent> 
  </xs:complexType> 
 
  <xs:element name="occupancy" type="xs:boolean" default="true"/> 
 
  <xs:element name="inverted" type="xs:boolean" default="true"/> 
 
  <xs:simpleType name="controlname"> 
    <xs:restriction base="xs:string"> 
      <xs:pattern value="DX"/> 
      <xs:pattern value="D[1-9]|D[0-6][0-9]"/> 
      <xs:pattern value="F[1-9]|F[0-6][0-9]"/> 
      <xs:pattern value="SF[1-9]|SF[0-6][0-9]"/> 
      <xs:pattern value="PV"/> 
      <xs:pattern value="PX"/> 
      <xs:pattern value="SO"/> 
      <xs:pattern value="SG"/> 
      <xs:pattern value="LO"/> 
      <xs:pattern value="LL"/> 
      <xs:pattern value="TS"/> 
      <xs:pattern value="FM"/> 
      <xs:pattern value="TO"/> 
      <xs:pattern value="HI"/> 
      <xs:pattern value="CP"/> 
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      <xs:pattern value="EP"/> 
      <xs:pattern value="GO"/> 
      <xs:pattern value="FF"/> 
      <xs:pattern value="MO"/> 
    </xs:restriction> 
  </xs:simpleType> 
 
  <xs:simpleType name="replyname"> 
    <xs:restriction base="xs:string"> 
      <xs:pattern value="G[1-9]|G[0-6][0-9]"/> 
      <xs:pattern value="GX"/> 
      <xs:pattern value="DF"/> 
      <xs:pattern value="FC"/> 
      <xs:pattern value="SC[1-9]|SC[0-6][0-9]"/> 
      <xs:pattern value="HC"/> 
      <xs:pattern value="WI"/> 
      <xs:pattern value="PC"/> 
      <xs:pattern value="PR"/> 
      <xs:pattern value="CG"/> 
      <xs:pattern value="GR1"/> 
      <xs:pattern value="SD[1-9]|SD[0-6][0-9]"/> 
      <xs:pattern value="MC"/> 
      <xs:pattern value="CF"/> 
      <xs:pattern value="LE"/> 
      <xs:pattern value="RR"/> 
      <xs:pattern value="LF[1-9]|LF[0-6][0-9]"/> 
      <xs:pattern value="RF1"/> 
      <xs:pattern value="RF2"/> 
      <xs:pattern value="EV"/> 
      <xs:pattern value="VC"/> 
      <xs:pattern value="VO"/> 
      <xs:pattern value="GP[1-9]|GP[0-6][0-9]"/> 
      <xs:pattern value="VQ"/> 
      <xs:pattern value="CA"/> 
      <xs:pattern value="CR"/> 
      <xs:pattern value="CL"/> 
      <xs:pattern value="CS[1-9]|CS[0-6][0-9]"/> 
      <xs:pattern value="TF"/> 
      <xs:pattern value="VS[1-9]|VS[0-9][0-9]|VS100"/> 
      <xs:pattern value="CO"/> 
      <xs:pattern value="EC"/> 
      <xs:pattern value="CS"/> 
      <xs:pattern value="FR"/> 
      <xs:pattern value="BD[1-9]|BD[0-6][0-9]"/> 
      <xs:pattern value="TP[1-9]|TP[0-6][0-9]"/> 
      <xs:pattern value="SB"/> 
      <xs:pattern value="LC"/> 
      <xs:pattern value="MR"/> 
      <xs:pattern value="MF"/> 
      <xs:pattern value="ML"/> 
    </xs:restriction> 
  </xs:simpleType> 
 
  <xs:complexType name="control"> 
    <xs:sequence> 
      <xs:element name="output" type="io" minOccurs="0" maxOccurs="1"/> 
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      <xs:element name="dummy" type="io" minOccurs="0" maxOccurs="1"/> 
      <xs:element ref="inverted" minOccurs="0" maxOccurs="1"/> 
    </xs:sequence> 
    <xs:attribute name="name" type="controlname" use="required"/> 
  </xs:complexType> 
 
  <xs:complexType name="reply"> 
    <xs:sequence> 
      <xs:element name="input" type="io" minOccurs="0" maxOccurs="1"/> 
      <xs:element name="dummy" type="io" minOccurs="0" maxOccurs="1"/> 
      <xs:element name="hold" type="xs:integer" minOccurs="0" maxOccurs="1"/> 
      <xs:element name="count" type="xs:integer" minOccurs="0" maxOccurs="1"/> 
      <xs:element ref="occupancy" minOccurs="0" maxOccurs="1"/> 
      <xs:element ref="inverted" minOccurs="0" maxOccurs="1"/> 
    </xs:sequence> 
    <xs:attribute name="name" type="replyname" use="required"/> 
  </xs:complexType> 
 
  <xs:complexType name="site"> 
    <xs:sequence> 
      <xs:element name="control" type="control" minOccurs="0" maxOccurs="unbounded"/> 
      <xs:element name="reply" type="reply" minOccurs="0" maxOccurs="unbounded"/> 
    </xs:sequence> 
    <xs:attribute name="name" type="sitename" use="required"/> 
  </xs:complexType> 
 
  <xs:element name="UG405"> 
    <xs:complexType> 
      <xs:sequence> 
        <xs:element name="version" type="xs:string" minOccurs="0" maxOccurs="1"/> 
        <xs:element name="date" type="xs:string" minOccurs="0" maxOccurs="1"/> 
        <xs:element name="parameter" type="parameter" minOccurs="0" maxOccurs="1"/> 
        <xs:element name="site" type="site" minOccurs="1" maxOccurs="unbounded"/> 
      </xs:sequence> 
    </xs:complexType> 
  </xs:element> 
 
</xs:schema> 
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9. Appendix B – UG405 Configuration File Example 

<?xml version='1.0' encoding='UTF-8' standalone='no'?> 
 
<UG405> 
  <version>3</version> 
  <date>03/07/2018</date> 
 
  <parameter name='port'>16161</parameter> 
   
  <site name='J09999'> 
   
    <control name='F1'> <output>F01</output> </control> 
    <control name='F2'> <output>F02</output> </control> 
    <control name='F3'> <output>F03</output> </control> 
    <control name='F4'> <output>F04</output> </control> 
    <control name='DX'> <output>DX1</output> </control> 
    <control name='D2'> <output>D02</output> </control> 
    <control name='D3'> <output>D03</output> </control> 
    <control name='D4'> <output>D04</output> </control> 
    <control name='TS'> <dummy>1</dummy> </control> 
    <control name='SO'> <output>SO</output> </control> 
 
    <reply name='G1'> <input>G1</input> </reply> 
    <reply name='G2'> <input>G2</input> </reply> 
    <reply name='G3'> <input>G3</input> </reply> 
    <reply name='G4'> <input>G4</input> </reply> 
    <reply name='DF'> <input>DF</input> </reply> 
    <reply name='LF1'> <input>LF1</input> </reply> 
    <reply name='LF2'> <input>LF2</input> </reply> 
    <reply name='LF3'> <input>LF</input> </reply> 
    <reply name='CS'> <dummy>1</dummy> <hold>3</hold> </reply> 
    <reply name='RR'> <input>RR</input> </reply> 
    <reply name='CF'> <input>CF</input> </reply> 
    <reply name='BD1'> <input>BPA</input> </reply> 
    <reply name='BD2'> <input>BPC</input> </reply> 
    <reply name='VC'> <input>VS01</input> <count>10</count> </reply> 
    <reply name='VO'> <input>*VO</input> <occupancy/> </reply> 
 
  </site> 
   
</UG405> 
 
 


