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Chapter 1

Architecture

Genera, our instrument integration framework, is based on an open and extensible architecture
that alows the user to control and monitor any instrument. Due to the generic nature of its
architecture, the instruments may use different communication technol ogies and protocols.

With Genera, your lab automation system can quickly become a mix of instruments from
multiple hardware vendors, which allowsyou to competitively sel ect the best-of -breed equipment
to meet your unique lab automation requirements. Figure 1.1 shows the high-level architecture
of our integration framework.

Protocol
Layer J Driver

Communication
Layer

Integration
Framework

Runtime
Environment

Operating
System

Figure 1.1: Genera Architecture

Operating System Genera application is entirely written in Java and it runs on Sun Solaris™,
Linux, Microsoft Windows™ and other operating systemswhich contain Java Virtua Ma-
chine.
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CHAPTER 1. ARCHITECTURE R=TiSorr Integration Guide, Edition 1.1.5

Runtime Environment In order to run our integration framework Java Runtime Environment
(JRE) version 1.3.1 or later must be installed.

Integration Framework Genera engine along with its underlying libraries allows easy integra-
tion of diversified laboratory instruments. Instrument properties are described by well-
defined XML files, which can also serve as instrument interface documentation.

Driver Genera driver is a pluggable software component which sends commands to the labo-
ratory instrument and listens for responses and alarms coming from the instrument. The
driver is comprized of two software layers:

Communication layer determines what type of communication media the instrument is
using, e.g. RS-232 port, Active-X, CORBA, TCP/IP sockets, XML RPC, SOAP, etc.

Protocol layer determines the structure of messages and hand-shaking which occurs be-
tween the driver and the instrument. The driver may either implement a standardized
protocol, such as SECS ! or LECIS?, or proprietary protocols provided by instrument
vendors.

The guide explains how to integrate instrument drivers, fixtures, containers and resourcesinto
the Generaframework. Chapter 1 providesan overview of the Genera architecture. Hereisabrief
description of what isincluded in the remaining chapters and appendices.

Chapter 2 Explains the structure and behaviour of instruments. It also describes how to write
and integrate instrument driversinto the Genera framework.

Chapter 3 Explainsthe concept of fixtures and shows how they can beintegrated into the Genera
framework.

Chapter 4 Explains the concept of containers and shows how they can be integrated into the
Genera framework.

Chapter 5 Explains the concept of resources and shows how they can be integrated into the
Genera framework.

1SECS is a coordinated pair of standards for the semiconductor industry that defines an RS-232 communica-
tions interface between semiconductor equipment and a host. SECS stands for SEMI Equipment Communications
Standard and is defined in SEMI E4-91 (SECS-I) and SEMI E5-95 (SECS-II) of the SEMI standards.

2|_ECIS stands for the Laboratory Equipment Control Interface Specifications. The standard defines a remote
control interface between laboratory instruments and a host. LECIS was initially defined by the American Society
for Testing and Materials (ASTM).
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CHAPTER 1. ARCHITECTURE R=TiSorr Integration Guide, Edition 1.1.5

Appendix A Data Type Definition (DTD) of an XML file for an instrument.
Appendix B Example of an XML file for an instrument.

Appendix C Data Type Definition (DTD) of an XML file for afixture.
Appendix D Example of an XML file for afixture.

Appendix E Data Type Definition (DTD) of an XML file for a container.
Appendix F Example of an XML file for a container.

Appendix G Data Type Definition (DTD) of an XML file for aresource,

Appendix H Example of an XML file for aresource.
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Chapter 2

| nstrument Plugin

The Genera framework uses instrument plugins (drivers) to communicate with physical instru-
ments. To develop a new instrument driver, you should know the following:

1. How the physical instrument is represented (modeled) in our framework (refer to Sec-
tion 2.1)

2. Directory structure for the instrument driver (refer to Section 2.2)

3. Java APIs which are used to integrate the driver with the Genera framework (refer to Sec-
tion 2.3)

4. How to configure Generato recognize the instrument driver (refer to Section 2.4)

2.1 Virtual Instrument

The entire automation system (a system which is composed of several physical instruments) is
modeled by the corresponding virtual instruments and virtual devices within the Genera frame-
work. In other words, each virtual instrument within the framework maps to the physical instru-
ment being controlled.

The behaviour of the entire automation system can be characterized by the behaviour of each
virtual instrument and its virtual devices. During the system execution, the state of each physical
instrument must be synchronized with the state of its corresponding virtual instrument.
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Each virtual instrument contains one or more
virtual devices. Virtual devices in Genera rep-
resent subcomponents, (e.g. robotic arm, decap- 1
per, moving tray, carousel, etc) within the physi-

cal instrument. Devices use the same communi- &——— has
cation link as their instrument and they can ac- N

cept commands when other commands are still
executing in other devices. In other words, com-
mands can execute in parallel among severa dif-
ferent virtual devices. Figure 2.1: Virtual Instrument

Virtuallnstrument

Object relationships

VirtualDevice

Before we describe the behaviour of virtual instruments and devices, let us explain the termi-
nology we will use in the remaining paragraphs.

Command is defined as a message which propagates from the scheduler to the physical instru-
ment.

Response is defined as a message which is sent by the physical instrument to the controlling
software.

2.1.1 Virtual Instrument Behaviour

Virtual instrument behaviour can be denoted by well-defined instrument states (e.g. Connected
or Disconnected), and commands and responses which are accepted in these states.

States

Disconnected - physical instrument must be controlled manually by the operator.
Disconnecting - Genera driver is closing the connection with the physical instrument.
Connected - physical instrument isremotely controlled by the Genera driver.
Connecting - Generadriver tries to establish connection with the physical instrument.
Initializing - physical instrument is being initialized.

Ready - physical instrument is ready for operation.
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Virtual Instrument Behaviour

( ) ' State '
error
; ——————
—>| Disconnected command
— connect LESR0T0
Y emergency stop
lDisconnectingl ' Connecting '
 §
error disconnect done
- —
_>_| Connected I
init error

\

| Initia@—

done

Y

| Ready | 'fsﬂ

. J

Figure 2.2: Virtual Instrument Behaviour

Commands and Responses

connect - Generadriver initiates remote connection with the physical instrument.
disconnect - Generadriver terminates remote connection with the physical instrument.
initialize - Generadriver initializes the physical instrument.

eStop - Generadriver sends an emergency stop to the physical instrument.

done - command completed its execution on the physical instrument.

error - non-critical error occurred on the physical instrument.
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Interactions

In this section, we describe the possible data flow (i.e. interactions) between the scheduler (i.e.
controlling software which dispatches instrument commands), Genera framework and the phys-
ical instrument. Note that all of these interactions are related to the virtual instrument object
defined by Genera.

Genera

Scheduler  Virtual Instrument Driver Physical Instrument
i command
l Disconnected l —

dispatch(connect) response

) '
connect
<connect>
| Connecting l @D
<done>
B
dispatch(done)
done
e —

| Connected l

Figure 2.3: Connect Accepted Interaction

To initiate a connection with the physical instrument, the connect command must be dis-
patched to the corresponding virtual instrument. After the command is dispatched, the virtual
instrument relays the command to the required instrument driver. The driver triesto establish the
connection with the remote physical instrument. When the connection is established the driver
must propagate the done response back to the virtual instrument within Genera. A few Java
examples which illustrate the interactions are as follows:

1. Instrumentl|D id=new I nstrunentl D("Pl at eWasher-01");
Connect Conmrand connect =new Connect Cormand(i d) ;
I nstrunment Ti mer Task task=new | nstrunment Ti mer Task( connect) ;
Di spat cher di spatcher=new Di spat cher();
di spat cher. schedul e(t ask, 0);
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11. public void connect() throws DriverlnitException {
/1 Establish connection with the renote instrunent

}

5. Instrument!|D id=new I nstrument! D("Pl at eWasher-01");
DoneCommand done=new DoneConmmand(i d);
I nst rument Ti mer Task t ask=new | nstrunent Ti mer Task(done) ;
Di spat cher di spat cher=new Di spatcher();
di spat cher. schedul e(task, 0);

Genera

Scheduler  Virtual Instrument Driver Physical Instrument

| Disconnected l command

dispatch(connect) response

connect

| Connecting l

dispatch(error)

<connect>

<error>

error

| Disconnected l

Figure 2.4: Connect Rejected Interaction

When the driver can not establish the connection with the remote instrument, it must dispatch
the error response to the virtual instrument within Genera. If possible, the scheduler would
attempt to recover from the error. A Javaexample which illustratesthe dispatching of theer r or
responseis as follows:

6. InstrunmentlD id=new Instrumentl D("PlateWasher-01");
Err or Cormand error =new Error Command(i d);
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I nst rument Ti mer Task task=new | nstrunent Ti ner Task(error);
Di spat cher di spatcher=new Di spat cher();
di spat cher. schedul e(task, 0);

Genera

Scheduler  Virtual Instrument Driver Physical Instrument

command
| Connected l >

dispatch(disconnect response
@ disconnect
<disconnect>
| Disconnecting l
<done>
]

dispatch(done)

done

| Disconnected l

Figure 2.5: Disconnect Accepted Interaction

To disconnect the Genera driver from the physical instrument, the disconnect command must
be dispatched to the corresponding virtual instrument. After the command is dispatched, the
virtual instrument relays the command to the required instrument driver. The driver tries to
disconnect itself from the remote instrument. When the connection is terminated the driver must
propagate the done response back to the virtual instrument within Genera. A few Java examples
which illustrate the interactions are as follows:

2. InstrunmentlD id=new I nstrumentl D("Pl at eWasher-01");
Di sconnect Command di sconnect =new Di sconnect Conmmand(i d) ;
I nstrunent Ti mer Task t ask=new | nstrunment Ti ner Task( di sconnect);
Di spat cher di spatcher=new Di spat cher();
di spat cher. schedul e(t ask, 0);

12. public void disconnect() throws DriverC oseException {
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/] Term nate connection with the renpte instrunent

}

5. Instrument!|D id=new I nstrument! D("Pl at eWasher-01");
DoneCommand done=new DoneConmmand(i d);
I nstrunent Ti mer Task t ask=new | nst rument Ti mer Task(done) ;
Di spat cher di spat cher=new Di spatcher();
di spat cher. schedul e(task, 0);

Genera

Scheduler  Virtual Instrument Driver Physical Instrument

command
| Connected l >

dispatch(disconnect response

disconnect

|Disconnecting l

dispatch(error)

<disconnect>

<error>

error

l Connected l

Figure 2.6: Disconnect Rejected Interaction

When the driver can not terminate the connection with the remote instrument, it must dispatch
the error response to the virtual instrument within Genera. If possible, the scheduler would
attempt to recover from the error. A Javaexample which illustrates the dispatching of theer r or
responseis as follows:

6. Instrument!|D id=new |Instrument! D("Pl at eWasher-01");
Err or Command error=new Error Command(i d);
I nstrunment Ti mer Task task=new | nstrument Ti mer Task(error);
Di spat cher di spatcher=new Di spat cher();
di spat cher. schedul e(t ask, 0);
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Genera
Scheduler Virtual Instrument Driver Physical Instrument
command
| Connected l >
dispatch(initialize response
® initialize
<initialize>
| Initializing l
<done>
dispatch(done)
done

| Ready l

Figure 2.7: Initialize Accepted Interaction

Before proprietary commands can be relayed to the physical instrument, the instrument must
first beinitialized. Toinitialize the remoteinstrument, theinitialize command must be dispatched
to the corresponding virtual instrument. After the command is dispatched, the virtual instrument
relays the command to the required instrument driver. The driver tries to initialize the remote
instrument. When the command completes its execution on the remote instrument, the driver
must propagate the done response back to the virtual instrument within Genera. A few Java
exampleswhich illustrate the interactions are as follows:

3. Instrument!|D id=new I nstrument! D("Pl at eWasher-01");
InitializeCommand initialize=new InitializeComrand(id);
I nstrunment Ti mer Task task=new | nstrunment Ti mer Task(initialize);
Di spat cher di spat cher=new Di spatcher();
di spat cher. schedul e(t ask, 0);

13. public void initialize() throws CommandExecut eException {
/1 Initialize the renote instrunent
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5. Instrument|D id=new I nstrument! D("Pl at eWasher-01");
DoneCommand done=new DoneConmand(i d);
I nstrunent Ti mer Task t ask=new | nst rument Ti mer Task(done);
Di spat cher di spat cher=new Di spatcher();

di spat cher. schedul e(t ask, 0);

Genera

Scheduler Virtual Instrument

| Connected l

dispatch(initialize)

initialize
| Initializing l

error

| Connected l

dispatch(error)

Driver

Physical Instrument

<initialize>

<error>

command

response

_>

Figure 2.8: Initialize Rejected Interaction

When an error occurs on the physical instrument during itsinitializing stage, the driver must
dispatch the error response to the virtual instrument within Genera. The scheduler would exam-
ine the error code and attempt to recover from the error. A Java example which illustrates the
dispatching of theer r or responseisasfollows:

6. Instrument|D id=new |Instrument! D("Pl at eWasher-01");
Err or Command error=new Error Command(i d);
I nstrunment Ti mer Task task=new | nstrunment Ti ner Task(error);
Di spat cher di spat cher=new Di spatcher();

di spat cher. schedul e(t ask, 0);
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Genera

Scheduler  Virtual Instrument Driver Physical Instrument

l Ready , command

dispatch(eStop) emergency stop

© eStop .
e
. <eStop>

Figure 2.9: Emergency Stop Interaction

To stop the remote instrument in an emergency, the eStop command must be dispatched to the
corresponding virtual instrument. After the command is dispatched, the virtual instrument relays
the command to the required Generadriver. The driver will send the emergency stop signal to the
remote instrument. A few Java examples which illustrate the interactions are as follows:

4. InstrunentlD id=new I nstrunent| D("Pl at eWasher-01");
ESt opComand eSt op=new ESt opCommand(i d) ;
I nst rument Ti mer Task t ask=new | nstrunent Ti ner Task(eSt op) ;
Di spat cher di spatcher=new Di spat cher();
di spat cher. schedul e(task, 0);

14. public void eStop() throws CommandExecut eException {
/1 Send the emergency stop signal to the renote instrunent

2.1.2 Virtual Device Behaviour

Similar to the virtual instrument, virtual device behaviour can be denoted by well-defined device
states (e.g. PoweredUp or Processing), and commands and responses which are accepted in these
states.

States

PoweredUp - physical instrument is ready to accept commands.
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Processing - physical instrument is processing a command.

Virtual Device Behaviour

done

_>| PoweredUp |<—

runOp
Y

|

result

error

l State l

command

response

Figure 2.10: Virtual Device Behaviour

Commands and Responses

runOp - starts processing acommand on the physical instrument.

result - returns data generated by the physical instrument.

done - command completed its execution on the physical instrument.

error - non-critical error occurred on the physical instrument.

Interactions

In asimilar way to instrument interactions, we will describe the possible data flow (i.e. interac-
tions) between the scheduler (i.e. controlling software which dispatches instrument commands),
Genera framework and the physical instrument. Note that all of these interactions are related to
the virtual device object defined by Genera.
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Genera
Scheduler Virtual Device Driver Physical Instrument
command
l PoweredUp l >
dispatch(runOp) response
@ runOp
<runOp>
| Processing l
<result>
it —
dispatch(result)
<result>
<
dispatch(result)
<done>
———————
dispatch(done)
®
done
< —

l PoweredUp l

Figure 2.11: Command Accepted Interaction

To execute a proprietary command on the physical instrument, the runOp command must
be dispatched to the corresponding virtual device. After the command is dispatched, the virtua
device relays the command to the required instrument driver. The driver formats the command
and sendsiit to the remote instrument. If the remote instrument generates aresult, the driver must
propagate the r esult response to the corresponding virtual device. When the command completes
its execution on the remote instrument, the Genera driver must propagate the done responseto the
corresponding virtual devicewithin Genera. A few Javaexampleswhichillustratetheinteractions
areasfollows:

7. Devicel D id=new DevicelD(instrunentlD, "0");
RunOpComand comand=new RunCpComand(i d, "Wsh", argunents);
Devi ceTi ner Task task=new Devi ceTi ner Task( comrand) ;
Di spat cher di spatcher=new Di spat cher();
di spat cher. schedul e(task, 0);
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15. public void runQp(Devicel D devicel D, String comrandNane,
ConmmandAr gurrent [] comandAr gunent s)
t hrows CommandExecut eException {

/1 Send the specified command to the renote instrunent

}

10. Devicel D id=new Devicel D(instrunentlD, "0");
Resul t Command r esponse=new Resul t Command(i d, argunents);
Devi ceTi mer Task t ask=new Devi ceTi mer Task(response);
Di spat cher di spatcher=new Di spat cher();
di spat cher. schedul e(t ask, 0);

8. Devicel D id=new DevicelD(instrunentlD, "0");
DoneConmmand done=new DoneComrand(i d) ;
Devi ceTi mer Task t ask=new Devi ceTi mer Task(done);
Di spat cher di spatcher=new Di spat cher();
di spat cher. schedul e(t ask, 0);

Genera

Scheduler Virtual Device Driver Physical Instrument

| PoweredUp l command_

dispatch(runOp) response

@ .
runOp
<runOp>
| Processing l €5
<error>
]
dispatch(error)

error

| PoweredUp l

Figure 2.12: Command Rejected Interaction
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When an error occurs on the physical instrument, during the execution of a proprietary com-
mand, the Genera driver must dispatch the error response to the corresponding virtua device.
As before, the scheduler would examine the error code and would attempt to recover from the
error. A few Java examples which illustrate the interactions are as follows:

9. DevicelD id=new DevicelD(instrunentlD, "0");
Err or Cormand err or =new Error Command(i d);
Devi ceTi ner Task task=new Devi ceTi ner Task(error);
Di spat cher di spatcher=new Di spat cher();
di spat cher. schedul e(task, 0);

2.2 Instrument Directory

In this section, we describe the directory structure required for each instrument driver.

Each instrument driver must contain four directory _(of x|
folders (doc, images, properties and xml) which | Fle »|| 4=5sc »-
must be located in the genera directory of the cor- B S F - | |
responding instrument. If you want to install the :_En_ddress_l_"j.';!‘?”..‘?fi :I'_ es |

driver in the C: \reti soft\ pl at ewasher -rs232 . =
directory, then the C:\retisoft\pl at enasher - _l _’
r s232\ gener a directory must contain four of the above dac images

mentioned directory folders.

- \

properties sl

Figure 2.13: Instrument Directory
In the following sections we describe the contents of each of these directory folders.

2.2.1 Documentation

The documentation folder for the Genera driver should contain the release notes and any other
specific documentation for the driver.
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2.2.2 |mages

The images folder for the Genera driver must contain the picture of the instrument. The picture
file must satisfy the following conditions:

filename - pi cture.jpg
fileformat - JPEG file format

picture dimensions - 150x150 pixels

The Instrument List window, depicted in Fig-
ure 2.14, displays al the instrumentswhich can
be loaded, as well as the image of each instru- || .ian-Bathcamers
ment. A single-click on the name of the instru-  |Labmar-pissolution
ment displays the pi ct ure. j pg file for the  -mue&pectomete
corresponding instrument.

Figure 2.14: Instrument List Window

2.2.3 Configuration Files

When an instrument is loaded (see Genera User’s Guide), the user must specify a unique seria
number for the virtual instrument. The serial number identifies the driver configuration file for
thisinstrument. The location of the configuration file for each driver is determined as follows:

C \retisoft\<instrunment-nane>\genera\properties\<serial-nunber>

where;
instrument-name isthe instrument name.
serial-number isthe seria number retrieved from the XML file for the instrument driver.

For example, a RS-232 plate washer driver, which usesthe Pl at e\asher - 01 serial num-
ber will usetheC: \ reti sof t\ pl at ewasher-rs232\ gener a\ properti es\ Pl at eWasher -
01 configuration file to communicate with the physical instrument.
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224 XML File

The xml folder for the Genera driver must contain the XML file describing the virtual instrument.
The XML file must satisfy the following conditions:

filename -i nstrunment. xm
fileformat - see Appendix A.

When an instrument is loaded (see Genera User’'s Guide), al the information from thisfileis
dynamically loaded into the program. An example of the XML property file for the plate washer
isprovided in Appendix B. The following XML tags are defined for the virtual instrument:

<ObjectInfo> contains the description and label of the instrument.

<Position> trandatesthe 3D instrument model along the X-axis, Y-axisand Z-axis by the spec-
ified distance.

<Rotation> rotatesthe 3D instrument model around the X-axis, Y-axis and Z-axis by the spec-
ified angle.

<DriverClass> specifies the class name for the driver which is used to communicate with the
physical instrument.

<SimulationClass> specifies the class name for the 3D simulation model of the physical in-
strument.

<PhysicalProperties> specifiesthe overall length, width, height, and weight of the instrument.
<AdministrativeProperties> iscomprized of the following XML tags:

<Manufacturer> instrument manufacturer name.
<ModelNumber > specifies the model of the instrument.

<SerialNumber > identifies the serial number of the instrument. Each instrument must
have a unique serial number.

<UpdateAddress> specifies an address of an internet site which contains the instrument
update information.

<InformationAddress> specifies an address of an internet site which contains the gen-
eral instrument information.

<VirtualDevice> specifiesthe virtual device contained within the virtual instrument.
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<Holder > describes each resource or container holder within the virtual instrument. It is com-
prized of the following XML tags:
<ObjectInfo> contains the description and label of the holder.
<Capacity> specifies the capacity of the holder.

Each virtual instrument contains a set of virtual devices. The following XML tags are defined
for each virtual device.

<ObjectInfo> contains the description and label of the virtual device.

<Command> describes each command within the virtual device. It iscomprized of the follow-

ing XML tags:

<ObjectInfo> contains the description and label of the command.

<CommandName> specifies the command name.

<CommandArgument> describes each command argument. It is comprized of the fol-
lowing XML tags:
<Description> describes the command argument.
<ArgumentName> specifies the argument name.
<ArgumentRange> specifiesthe argument range, if it isrequired.
<DefaultValue> default value for the argument, if it exists.

<ReturnArgument> describes an optiona return argument for the command. It is com-
prized of the following XML tags:

<Description> describes the return argument.
<ArgumentName> specifies the argument name.

<Alarm> describes each alarm within the virtual device. It iscomprized of the following XML
tags:
<ObjectInfo> contains the description and label of the alarm.
<AlarmName> gpecifies the alarm name.

<AlarmArgument> describes each alarm argument. It is comprized of the following
XML tags:
<Description> describes the alarm argument.
<ArgumentName> specifies the argument name.
<ArgumentRange> specifiesthe argument range, if it isrequired.
<DefaultValue> default value for the argument, if it exists.
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2.3 Driver Development

After creating the proper directory structure for the instrument driver, it's time to implement the
communication with the physical instrument. The software module which communicates with
the physical instrument is referred to as the driver. To integrate the driver with the Genera
framework, you must do the following:

1. Include the driver class namein the <Driver Class> tag within the XML file.
2. Driver must have a default constructor (i.e. Java constructor with no arguments).

3. Driver mustimplementtheCont r ol | abl eDri ver andCont r ol | abl el nst r unent
interfaces.

4. Includethedriver classesintheC: \reti soft\ | i b\ genera.j ar file.

ControllableDriver isabaseinterface for each driver.

Controllablel nstrument contains the methods to connect, disconnect and send commands to
the physical instrument.

2.3.1 ControllableDriver Interface

ThemethodsintheCont r ol | abl eDri ver interface are the base methodsfor each driver. The
initDriver,getlnstrunentl D, get PropertyFil e and get Debug methods are al-
ready implemented by thecom reti soft. j ava. genera. dri ver. BaseDri ver class.
Thus, your new driver should extendtheBaseDr i ver classandimplementthecl oseConnecti on
method. The following isthe listing of the Cont r ol | abl eDr i ver methods:

package comretisoft.java. genera.drivers;

/1 ReTi Soft packages
import comretisoft.java.lecis.instrunments. adt.|nstrunentl D,

/***************************************************************

** |nterface for the Genera driver. <P>
* %

** Copyright (c) ReTi Soft Inc.

** @ut hor Paul Rodziew cz

** @ersion 1.0

***************************************************************/

public interface ControllableDriver {
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/**************************************************************

* Initialize the instrunment driver.

*

* @araminstrumentI D instrunent identifier for the driver
* @xception DriverlnitException could not initialize the driver

**************************************************************/

public void initDriver(lnstrunmentID instrunmentlD) throws DriverlnitException;

/**************************************************************

* Retrieve the instrunent identifier for the driver.

*

* @eturn instrunment identifier for the driver

**************************************************************/

public InstrunentlD getlnstrunentlD();

/**************************************************************

* Retrieve the configuration file which contains specific comrunication
paraneters for the driver.

@eturn configuration file which contains specific conmunication
paraneters for the driver.

**************************************************************/

public String getPropertyFile();

*
*
*
*

/**************************************************************

* Retrieve the debug flag for the driver. The DEBUG fl ag
* must be specified within the configuration file for the driver.

*

* @eturn debug flag for the driver

**************************************************************/

publ i c bool ean get Debug();

/**************************************************************

* Close the connection with the physical instrument.

* The net hod nust be inplenmented by the driver.

*

* @xception DriverC oseException could not close the connection
* with the physical instrunent

**************************************************************/

public void cl oseConnection() throws DriverC oseExcepti on;
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2.3.2 Controllablel nstrument Interface

ThemethodsintheCont r ol | abl el nst r unment interface establish connection with the phys-
ical instrument. Commands are then sent to the physical instrument using the communication
technology (i.e. RS-232, Active-X, CORBA, etc) and protocol (i.e. LECIS, SECS, or proprietary
protocol) of the physical instrument. The get | nstrunent St at e and get Devi ceSt at e
are aready implemented by thecom reti soft.java. genera. dri ver. BaseDri ver
class. Thus, your new driver should extendtheBaseDr i ver classandimplementtheconnect ,
di sconnect,initialize,eStop andrunOp methods. These driver methods are auto-
matically called by Genera when the corresponding commands are dispatched to the framework.
Thefollowingisthelisting of the Cont r ol | abl el nst r unent methods:

package comretisoft.java. genera.drivers;

/'l ReTi Soft packages

import comretisoft.java.lecis.instrunments. adt.|nstrunentl D,

import comretisoft.java.lecis.instrunments.comands.interfaces. Met hodAr gunent ;

import comretisoft.java.lecis.instrunents.statecharts. states.|nstrumentState;

import comretisoft.java.lecis.instrunents. statecharts. states. Virtual DeviceStat e;

i mport comretisoft.java.lecis.instrunents.conmands. excepti ons. Devi ceNot FoundExcepti on;

/***************************************************************

** |Interface for the Genera instrunent.<P>

** Copyright (c) ReTi Soft Inc.

** @ut hor Paul Rodziew cz
** @ersion 1.0

***************************************************************/

public interface Controllablelnstrument {

/**************************************************************

* Retrieve the current state of the virtual instrunent.

*

* @eturn current state of the virtual instrunent

**************************************************************/

public InstrunentState getlnstrunentState();

/**************************************************************

* Retrieve the current state of the virtual device.

@ar am devi cel ndex devi ce i ndex

@eturn current state of the virtual device

@xception Devi ceNot FoundExcepti on device with the specified
i ndex does not exist within the current virtual instrunent

* % x x %
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**************************************************************/

public Virtual Devi ceState getDeviceState(int devicel ndex)
t hrows Devi ceNot FoundExcepti on

/**************************************************************

* Establish the connection with the physical instrument.

*

* @xception DriverlnitException coul d not connect to the instrunent

**************************************************************/

public void connect() throws DriverlnitException

/**************************************************************

* Term nate the connection with the physical instrunent.

*

* @xception DriverC oseException could not disconnect fromthe instrunent

**************************************************************/

public void disconnect() throws DriverC oseException

/**************************************************************

* Send the initialize command to the physical instrunent.

*

* @xception CommandExecut eException coul d not execute the conmand

**************************************************************/

public void initialize() throws CommandExecut eException

/**************************************************************

* Send the energency stop to the physical instrunent.

*

* @xception CormandExecut eExcepti on coul d not execute the command

**************************************************************/

public void eStop() throws ComrandExecut eExcepti on

/**************************************************************

* Send the specified conmand to the instrunent.

@ar am devi cel ndex devi ce index for the conmand

@ar am conmandNane command narme

@xcepti on CommandExecut eException could not execute the conmand
**************************************************************/
public void runCp(String devicel ndex, String comrandNane)

t hrows CommandExecut eExcepti on

L

/**************************************************************

* Send the specified conmand to the instrunent.

*
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* @aram devi cel ndex devi ce index for the comand
* @ar am commandNane comrand nane

* @ar am comandAr gunent s comand ar gument s

*

@xcepti on ComandExecut eExcepti on coul d not execute the command

**************************************************************/

public void runOp(String devicelndex, String comrandNane,
Met hodAr gunent [] conmandAr gunent s)
t hrows ComandExecut eExcepti on;

2.4 Configuring Genera

To gain access to the new instrument from the Genera GUI, the user must also add a property
line for the plugin to the i nst r unment s file. The following is the format of the property line
for each plugin:

<i nstrunent - nodel > = <pl ugi n-l ocati on>

where;

instrument-model must be identical to the model number of the instrument retrieved from the
administrative properties within the XML file.

plugin-location isthe installation directory for the instrument plugin.
An exampleof thei nst r unent s file with four pluginsis given below:

# Directory locations of instrunments

Labman- Bat hCanera = C:./retisoft/| abnan-bat hcaner a/
Labman- Di ssol ution = C./retisoft/| abman-di ssol ution/
Lmux- Spect r onet er C /retisoft/l mux-spectroneter/

Pl at eWasher - RS232 C./retisoft/pl atewasher-rs232/

If youinstalled GeneraintheC: \ ret i sof t\ gener a- 1. 1. 5directory, thei nst runent s
property filewouldbelocatedinC: \ r et i sof t\ genera-1. 1. 5\ properties\instruments.
When an instrument is loaded by Genera, the model of the instrument is located within the
i nst runment s property file and the corresponding installation directory for the instrument plu-
ginisretrieved.
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Fixture Plugin

The Genera framework uses fixture plugins to represent non-automated objects which may hold
containers and resources. Some fixture examples are hotels, |aboratory tables, shelving units, etc.
To integrate a new fixture into our framework, you should know the following:

1. Directory structure for the fixture (refer to Section 3.1)

2. How to configure Generato recognize the fixture (refer to Section 3.2)

3.1 FixtureDirectory

In this section, we describe the directory structure required for each fixture.

E_ach fixture must contgin two directory fol de_rs ol x|
(images and xml) which must be located in e »| «co - >R
the genera directory of the corresponding e — e .
fixture. If you wish to install the fixture in the || address [Qgenera =] P60 |
C\retisoft\crs-tabl e directory, then . P=N

the C\retisoft\crs-tabl e\genera _] _’
directory must contain two of the above images e
mentioned directory folders.

Figure 3.1: Fixture Directory

In the following sections we describe the contents of each of these directory folders.
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3.1.1 Images

The images folder for the Genera fixture must contain the picture of the fixture. The picturefile
must satisfy the following conditions:

filename - pi cture.jpg
fileformat - JPEG file format

picture dimensions - 150x150 pixels

The Fixture List window, depicted in Fig- [
ure 3.2, displays al the fixtures which can be P e
loaded, as well as the image of each fixture. A s
single-click on the name of the fixture displays

the pi cture. j pg file for the corresponding

fixture.

Load I Close |

Figure 3.2: Fixture List Window

3.1.2 XML File

The xml folder for the Generafixture must contain the XML file describing the fixture. The XML
file must satisfy the following conditions:

filename - fi xture. xm
fileformat - see Appendix C.

When a fixture is loaded (see Genera User’s Guide), al the information from this file is
dynamically loaded into the program. An example of the XML property file for the CRS tableis
provided in Appendix D. The following XML tags are defined for the fixture:

<ObjectInfo> contains the description and label of the fixture.

<Position> trandatesthe 3D fixture model along the X-axis, Y-axis and Z-axis by the specified
distance.
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<Rotation> rotates the 3D fixture model around the X-axis, Y-axis and Z-axis by the specified
angle.

<SimulationClass> specifies the class name for the 3D simulation model of the physical fix-
ture.

<PhysicalProperties> specifies the length, width, height, and weight of the fixture.
<AdministrativeProperties> iscomprized of the following XML tags:

<Manufacturer > fixture manufacturer name.
<ModelNumber > specifies the model of the fixture.

<SerialNumber > identifies the serial number of the fixture. Each fixture must have a
unique serial number.

<UpdateAddress> specifies an address of an internet site which contains the fixture up-
date information.

<InformationAddress> specifies an address of an internet site which contains the gen-
eral fixture information.

<Holder > describes each resource or container holder within the fixture. It is comprized of the
following XML tags:

<ObjectInfo> contains the description and label of the holder.
<Capacity> specifies the capacity of the holder.

3.2 Configuring Genera

To gain access to the new fixture from the Genera GUI, the user must also add a property line
for the plugin to the f i xt ur es file. The following is the format of the property line for each

plugin:
<fi xture-nodel > = <pl ugi n-1ocati on>
where:

fixture-moddl must be identical to the model number of the fixture retrieved from the adminis-
trative properties within the XML file.

plugin-location isthe installation directory for the fixture plugin.
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An exampleof thef i xt ur es file with two pluginsis given below:

# Directory locations of fixtures
CrsTable = C/retisoft/crs-table/
Sagi anHotel = C./retisoft/sagian-hotel/

If GenerawasingtaledintheC: \reti sof t\ genera-1. 1. 5directory, thef i xt ures
property filewouldbelocatedinC: \reti sof t\ genera-1. 1. 5\ properties\fixtures.
When afixture isloaded by Genera, the model of thefixtureislocated withinthef i xt ur es

property file and the corresponding installation directory for the fixture plugin is retrieved.
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Container Plugin

Containers represent trays and subtrays (e.g. sample vial tray, fraction vial subtray, microplate
subtray, etc) which are used in alaboratory process. The containers are always placed in container
holderswith limited capacity. To integrate a new container into our framework, you should know
the following:

1. Directory structure for the container (refer to Section 4.1)

2. How to configure Genera to recognize the container (refer to Section 4.2)

4.1 Container Directory

In this section, we describe the directory structure required for each container.

Each container must contain two directory fold- ol x|
ers (images and xml) which must be located e || 4eBsi » »-
in the genera directory of the corresponding B s | 0 e | |
container.  If you wish to install the con- || addvress [ genera =] @0 |
tainerintheC: \reti soft\vi al -subtray . P=N
directory, then the C:\retisoft\vial- _] _’

subt r ay\ gener a directory must contain two images serml

of the above mentioned directory folders.

Figure 4.1: Container Directory

In the following sections we describe the contents of each of these directory folders.
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41.1 Images

Theimagesfolder for the Genera container must contain the picture of the container. The picture
file must satisfy the following conditions:

filename - pi cture.jpg
fileformat - JPEG file format

picture dimensions - 150x150 pixels

The Container List window, depicted in Fig-

ure 4.2, displays al the containers which can
be loaded, as well as the image of each con-
tainer. A single-click on the name of the con-  EEEMIE:
tainer displays the pi ct ure. j pg file for the
corresponding container.

Filtar-Subtray
Fraction-Subtray

Copy I Close |

Figure 4.2: Container List Window

412 XML File

The xml folder for the Genera container must contain the XML file describing the container. The
XML file must satisfy the following conditions:

filename - cont ai ner. xni
fileformat - see Appendix E.

When a container is loaded (see Genera User’s Guide), all the information from this file is
dynamically loaded into the program. An example of the XML property file for the vial subtray
isprovided in Appendix F. The following XML tags are defined for the container:

<ObjectInfo> contains the description and label of the container.

<SimulationClass> specifies the class name for the 3D simulation model of the physical con-
tainer.
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<PhysicalProperties> specifiesthe length, width, height, and weight of the container.
<AdministrativeProperties> iscomprized of the following XML tags:

<Manufacturer > container manufacturer name.
<ModelNumber > specifies the model of the container.
<SerialNumber > identifies the serial number of the container.

<UpdateAddress> specifies an address of an internet site which contains the container
update information.

<InformationAddress> specifiesan address of an intenet site which containsthe general
container information.

<Holder > describes each resource or container holder within the container. It is comprized of
the following XML tags:

<ObjectInfo> contains the description and label of the holder.
<Capacity> specifies the capacity of the holder.

4.2 Configuring Genera

To gain access to the new container from the Genera GUI, the user must also add a property line
for the plugintothecont ai ner s file. Thefollowing isthe format of the property linefor each

plugin:
<cont ai ner - nodel > = <pl ugi n-1 ocati on>
where:

container-model must be identical to the model number of the container retrieved from the
administrative properties within the XML file.

plugin-location isthe installation directory for the container plugin.
An example of thecont ai ner s filewith four pluginsis given below:

# Directory |l ocations of containers
Stacker-Tray = C. /retisoft/stacker-tray/
Filter-Subtray = C/retisoft/filter-subtray/
Fraction-Subtray = C /retisoft/fraction-subtray/
Vial-Subtray = C./retisoft/vial-subtray/
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If GenerawasinstalledintheC: \ reti sof t\ gener a- 1. 1. 5directory, thecont ai ners
property filewouldbelocatedinC: \ ret i sof t\ genera-1. 1. 5\ properti es\cont ai ners.

When a container is loaded by Genera, the model of the container is located within the
cont ai ner s property file and the corresponding installation directory for the container plu-
ginisretrieved.
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Resource Plugin

Resourcesrepresent items (e.g. sample vials, microplates and microplate tips, baskets, etc) which
are used in a laboratory process. The resources are placed in resource holders with limited or
unlimited capacity. An example of a resource holder with limited capacity is a robotic arm
gripper which can carry one sample vial, or a hotel shelf which can store two microplates. An
exampl e of aresource holder with unlimited capacity isagarbage bin which allowsthe automated
system to discard an unlimited number of microplate tips. To integrate a new resource into our
framework, you should know the following:

1. Directory structure for the resource (refer to Section 5.1)

2. How to configure Genera to recognize the resource (refer to Section 5.2)

5.1 ResourceDirectory

In this section, we describe the directory structure required for each resource.
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Each resource must contain two directory fold- ol x|
ers (images and xml) which must be located | Fe »|| ¢k - »I

in the genera directory of the correspond- L

ing resource. If you wish to install the re- | Address S genera ¥| G0
sourceinthe C: \reti sof t\ sanpl e-vi al = =~
directory, then the C: \reti sof t \ sanpl e- !_] |_]

vi al \ gener a directory must contain two of images i

the above mentioned directory folders.

Figure 5.1: Resource Directory

In the following sections we describe the contents of each of these directory folders.

5.1.1 Images

The images folder for the Genera resource must contain the picture of the resource. The picture
file must satisfy the following conditions:

filename - pi cture.jpg
fileformat - JPEG file format

picture dimensions - 150x150 pixels

The Resource List window, depicted in Fig-

ure 5.2, displays all the resources which can be
loaded, aswell as the image of each resource. A
single-click on the name of theresourcedisplays  Fraction-vial
the pi ct ure. j pg file for the corresponding f”:r:o;
resource.

=10l x|

Sample-\Vial

Copy I Cloze |

Figure 5.2: Resource List Window
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512 XML File

The xml folder for the Genera resource must contain the XML file describing the resource. The
XML file must satisfy the following conditions:

filename -r esour ce. xmnl
fileformat - see Appendix G.

When a resource is loaded (see Genera User’'s Guide), al the information from this file is
dynamically loaded into the program. An example of the XML property file for the vial subtray
isprovided in Appendix H. The following XML tags are defined for the resource:

<ObjectInfo> contains the description and label of the resource.

<SimulationClass> specifies the class name for the 3D simulation model of the physical re-
source.

<PhysicalProperties> specifies the length, width, height, and weight of the resource.
<AdministrativeProperties> iscomprized of the following XML tags:

<Manufacturer> resource manufacturer name.
<ModelNumber > specifies the model of the resource.
<SerialNumber > identifies the serial number of the resource.

<UpdateAddress> specifies an address of an internet site which contains the resource
update information.

<InformationAddress> specifies an address of an internet site which contains the gen-
eral resource information.

5.2 Configuring Genera

To gain access to the new resource from the Genera GUI, the user must also add a property line
for the plugin to ther esour ces file. The following is the format of the property line for each

plugin:

<resour ce- nodel > = <pl ugi n-1 ocati on>

where;
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resource-model must be identical to the moddl number of the resource retrieved from the ad-
ministrative properties within the XML file.

plugin-location isthe installation directory for the resource plugin.
An example of ther esour ces filewith five pluginsis given below:

# Directory |locations of resources

Basket - Hol der = C./retisoft/basket-hol der/
Filter-Block = C./retisoft/filter-block/
Fraction-Vial = C/retisoft/fraction-vial/
Sanmple-Vial = C/retisoft/sanple-vial/
STD-Vial = C/retisoft/std-vial/

If GenerawasinstalledintheC: \ reti sof t \ gener a- 1. 1. 5directory, ther esour ces
property filewouldbelocatedinC: \ r et i sof t\ genera-1. 1. 5\ properties\resources.

When aresourceisloaded by Genera, themodel of theresourceislocated withinther esour ces
property file and the corresponding installation directory for the resource plugin is retrieved.
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Instrument DTD

<! - e oSS TSITmTTL - D>
<l-- Conmmon information for the instrunent, device and -->
<!-- the resource hol der -->
<| [ s —————————————————— >
<! ELEMENT Cbj ectlnfo (Description,

Label ) >
<! ELEMENT Descri ption (#PCDATA) >
<! ELEMENT Label (#PCDATA) >
<| [ s s —————————————————— >
<I-- Virtual instrunent information -->
<! - e oSS TSITmTTL - D>
<!l ELEMENT I nstrument (Objectlnfo,

Posi ti on,

Rot at i on,

Driverd ass,

Si mul ati ond ass,

Physi cal Properti es,

Admi ni strativeProperties,

Vi rt ual Devi ce+,

Hol der *) >
<! ELEMENT DriverC ass (#PCDATA) >
<! ELEMENT Si nul ati onCl ass (#PCDATA) >
<! ELEMENT Physi cal Properties (Length, Wdth, Height, Weight)>
<! ELEMENT Lengt h (#PCDATA) >
<I ATTLI ST Length data-type (I nteger | Float) #REQU RED>
<! ELEMENT W dth (#PCDATA) >
<I ATTLI ST Wdth data-type (Integer | Float) #REQU RED>
<! ELEMENT Hei ght (#PCDATA) >
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<I ATTLI ST
<! ELEMENT
< ATTLI ST

<! ELEMENT

<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT

<I
<! ELEMENT

Hei ght data-type (Integer |
Wei ght (#PCDATA) >
Wi ght data-type (Integer) #REQUI RED>

Fl oat) #REQUI RED>

Admi ni strativeProperties (Manufacturer, Mdel Nunber,
Seri al Nunmber, Updat eAddress,
I nf or mat i onAddr ess) >

Manuf act urer (#PCDATA) >

Model Nunber (#PCDATA) >

Seri al Number (#PCDATA) >

Updat eAddr ess (#PCDATA) >

I nf or mati onAddr ess (#PCDATA) >

e )
Virtual device information -->
e ———————— >
Vi rtual Devi ce (Objectlnfo,

Command+,

Al arnt) >
e ———————— >
Command i nfornati on -->
e ———————— >

Comand ( Qbj ect | nf o,
ConmandNarne,

CommandAr gunent *,
Ret ur nAr gunment *) >

<! ELEMENT

<! ELEMENT

<I ATTLI ST
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT

<! ELEMENT
< ATTLI ST

ComandNane (#PCDATA) >

ComandAr gunent (Descri ption,
Ar gunent Range?,

Ar gument Nane,
Def aul t Val ue?) >

ConmandAr gurrent argurment -type (I nteger| Fl oat| String| Bool ean) #REQUI RED>

Ar gunment Name (#PCDATA) >
Ar gunent Range (LowLimt?,
LowLi mt (#PCDATA) >

H ghLi mit (#PCDATA) >

Def aul t Val ue (#PCDATA) >

H ghLimit?)>

Ret ur nArgurrent (Descri ption, Argunent Nane) >

Ret ur nAr gunent argunent-type (Integer| Float| String| Bool ean) #REQUI RED>
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<! ELEMENT Al arm ( Obj ect | nf o,
Al ar mNane,
Al ar mAr gunrent *) >
<! ELEMENT Al ar mNane (#PCDATA) >
<! ELEMENT Al ar mAr gunent (Descri ption, ArgunentName,
Ar gument Range?, Defaul t Val ue?) >
<! ATTLI ST Al ar mAr gunent argument-type (I nteger| Fl oat| String| Bool ean) #REQU RED>

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::——>
<l-- Hol der i nfornmation -->
<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::——>
<! ELEMENT Hol der (Obj ect | nf o,

Capacity)>

<I ATTLI ST Hol der hol der-type (Container | Resource) #REQU RED>

<! ELEMENT Capacity (#PCDATA) >
<! ATTLI ST Capacity data-type (Integer) #REQU RED>

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::——>
<l-- Poi nt position -->
<|--::::::::::::::::::::::::::::::::::::::::::::::::::::::——>

<l ELEMENT Position (X_Translation, Y_Translation, Z_Translation)>

<l ELEMENT X Transl ati on (#PCDATA) >
<I ATTLI ST X Transl ati on data-type (Integer) #REQUI RED>
<!l ELEMENT Y_Transl ati on (#PCDATA) >
<I ATTLI ST Y_Transl ati on data-type (Integer) #REQU RED>
<l ELEMENT Z_Transl ati on (#PCDATA) >
<I ATTLI ST Z_Transl ati on data-type (Integer) #REQUI RED>

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::——>
<l-- Axi s rotations -->
<'--::::::::::::::::::::::::::::::::::::::::::::::::::::::——>

<! ELEMENT Rotation (X_Rotation, Y_Rotation, Z Rotation)>

<! ELEMENT X_Rot ati on (#PCDATA) >
<I' ATTLI ST X Rotation data-type (Degrees) #REQU RED>
<! ELEMENT Y_Rot ati on (#PCDATA) >
<I ATTLI ST Y_Rotation data-type (Degrees) #REQU RED>
<! ELEMENT Z_Rot ati on (#PCDATA) >
<I ATTLI ST Z Rotation data-type (Degrees) #REQU RED>
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| nstrument XM L

<! - - oo oo - >
<l-- I nstrunent information -->
<| L e ————— >

<l nstrunent >
<bj ect | nf o>
<Descri ption>Pl at e washer whi ch uses RS-232 communi cation. </ Descri pti on>
<Label >PI at e Washer - RS232</Label >
</ Qbj ect | nf 0>
<Posi tion>
<X Transl ation data-type="Integer">0</X Transl ati on>
<Y_Transl ation data-type="Integer">0</Y_Transl ati on>
<Z Transl ation data-type="Integer">0</Z_ Transl ati on>
</ Posi tion>
<Rot at i on>
<X Rot ati on data-type="Degrees">0</ X Rotation>
<Y_Rot ation data-type="Degrees">0</Y_Rotation>
<Z Rotation data-type="Degrees">0</Z_ Rotation>
</ Rot ati on>
<Driverd ass>comretisoft.]java. pl at ewasher_rs232. genera. Driver</DriverC ass>
<Si mul ati onC ass>comretisoft.java. pl at ewasher _rs232. nodel . Model </ Si mul ati onC ass>
<Physi cal Properti es>
<Lengt h dat a-type="1nt eger">350</ Lengt h>
<Wdth data-type="Integer">350</W dt h>
<Hei ght data-type="1nteger">150</ Hei ght >
<Wei ght data-type="Integer">0</ Wi ght >
</ Physi cal Properti es>
<Adm ni strativeProperti es>
<Manuf act ur er >ReTi Sof t | nc. </ Manuf act ur er >
<Mbdel Number >Pl at eWasher </ Model Nunber >
<Seri al Nunmber >Pl at eWasher - 01</ Seri al Number >
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<Updat eAddr ess>www. r et i sof t . ca</ Updat eAddr ess>
<I nf ormati onAddr ess>wwv. reti soft. ca</ | nfornati onAddress>
</ Admi ni strativeProperties>

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::—->
<l-- Virtual device infornmation -->
<|--::::::::::::::::::::::::::::::::::::::::::::::::::::::—->

<Vi rtual Devi ce>
<bj ect | nf o>
<Descri pti on>Soaks, aspirates and washes m cropl at es. </ Descri pti on>
<Label >PI at e Washer </ Label >
</ Obj ect | nf 0>

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<I-- Aspirate -->
<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<Conmmand>

<vj ect | nf 0>
<Description>Aspirate the liquid froma mcropl ates. </ Description>
<Label >Aspi r at e</ Label >

</ Obj ect | nf 0>

<CommandNane>Aspi r at e</ CommandNane>

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<I-- Comand ar gumnent s -->
<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::-->

<CommandAr gunent argunent-type="Integer">
<Descri ption>Specifies the duration of the aspiration.</Description>
<Ar gunent Nanme>t i me</ Ar gunent Nane>
<Ar gunent Range>
<LowLi m t>1</LowLimt>
<Hi ghLi nmi t >20</ Hi ghLi nmi t >
</ Ar gunment Range>
<Def aul t Val ue>4</ Def aul t Val ue>
</ CormmandAr gunent >

<CommandAr gunent argunent -type="Integer">
<Descri pti on>Specifies the speed of the aspiration.</Description>
<Ar gunment Name>aspi r at eSpeed</ Ar gunent Nanme>
<Ar gunent Range>
<LowLi m t>1</LowLimt>
<Hi ghLi m t >20</ Hi ghLi m t >
</ Ar gunment Range>
<Def aul t Val ue>10</ Def aul t Val ue>
</ CommandAr gunent >
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</ Conmand>

<!—-::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<I-- Di spense -->
<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<Conmmand>

<vj ect | nf 0>
<Description>Di spense the liquid to a mcroplate fromthe
speci fied channel .
</ Descri ption>
<Label >Di spense</ Label >
</ Qbj ect | nf 0>
<CommandNane>Di spense</ CommandNane>

<!——::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<l-- Command ar gunent s -->
<|--::::::::::::::::::::::::::::::::::::::::::::::::::::::-->

<CommandAr gunent argunent-type="Integer">
<Descri pti on>Speci fi es a channel for dispensing.</Description>
<Ar gunent Nanme>channel </ Ar gurrent Nane>
<Ar gunent Range>
<LowLi m t>1</LowLi m t>
<Hi ghLi m t >4</ Hi ghLi m t >
</ Ar gurrent Range>
<Def aul t Val ue>1</ Def aul t Val ue>
</ CormandAr gunent >

<CommandAr gunent argunent -type="Fl oat" >
<Descri pti on>Di spensi ng vol une. </ Descri pti on>
<Ar gunent Nane>vol une</ Ar gunent Nane>
<Ar gunent Range>
<Lowli mi t >50. O</ LowLi mi t >
<Hi ghLi mi t >300. 0</ Hi ghLi ni t >
</ Ar gunment Range>
<Def aul t Val ue>300. 0</ Def aul t Val ue>
</ CormandAr gunent >

<CommandAr gunent argunent-type="Integer">
<Descri pti on>Specifies the speed of the dispensing.</Description>
<Ar gunent Nane>di spenseSpeed</ Ar gurrent Nanme>
<Ar gunent Range>
<LowLi m t>1</LowLimt>
<Hi ghLi mi t >20</ Hi ghLi mi t >
</ Ar gunment Range>
<Def aul t Val ue>10</ Def aul t Val ue>
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</ CommandAr gunent >
</ Command>

<!——::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<l-- Wash >
<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<Command>

<bj ect | nf o>
<Description>Wash a microplate by aspirating the existing
liquid and then di spensing another liquid fromthe
speci fied channel .
</ Descri ption>
<Label >Wash</ Label >
</ bj ect | nf 0>
<CommandNane>Wash</ CommandNane>

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<I-- Command ar gunent s -->
<!——::::::::::::::::::::::::::::::::::::::::::::::::::::::-->

<ConmmandAr gurrent ar gunent -t ype="1Int eger" >
<Descri ption>Specifies the duration of the aspiration.</Description>
<Ar gunment Nane>t i me</ Ar gunment Nane>
<Ar gunent Range>
<LowLi m t>1</LowLimt>
<Hi ghLi m t >20</ Hi ghLi m t >
</ Ar gurrent Range>
<Def aul t Val ue>4</ Def aul t Val ue>
</ CommandAr gunent >

<CommandAr gurrent ar gunent -type="1Int eger" >
<Descripti on>Specifies the speed of the aspiration. </ Description>
<Ar gunment Name>aspi r at eSpeed</ Ar gunent Nanme>
<Ar gunent Range>
<LowLi m t>1</LowLi m t>
<Hi ghLi m t >20</ Hi ghLi m t >
</ Ar gurrent Range>
<Def aul t Val ue>10</ Def aul t Val ue>
</ CommandAr gunent >

<CommandAr gurrent ar gunent -type="1Int eger" >
<Descri pti on>Speci fi es a channel for dispensing.</Description>
<Ar gunent Nanme>channel </ Ar gurrent Nane>
<Ar gunent Range>
<LowLi m t>1</LowLi m t>
<Hi ghLi m t >4</ Hi ghLi m t>
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</ Ar gunment Range>
<Def aul t Val ue>1</ Def aul t Val ue>
</ CormmandAr gunent >

<CommandAr gunent argunent -type="Fl oat" >
<Descri pti on>Di spensi ng vol une. </ Descri pti on>
<Ar gurrent Nane>vol une</ Ar gunent Name>
<Ar gunent Range>
<Lowli m t >50. 0</ LowLi m t >
<Hi ghLi m t >300. O</ Hi ghLi m t>
</ Ar gunment Range>
<Def aul t Val ue>300. 0</ Def aul t Val ue>
</ CormandAr gunent >

<CommandAr gurrent ar gunent -type="1Int eger" >
<Descri pti on>Specifies the speed of the dispensing.</Description>
<Ar gunment Narmre>di spenseSpeed</ Ar gunent Nanme>
<Ar gunent Range>
<LowLi m t>1</LowLimt>
<Hi ghLi m t >20</ Hi ghLi m t >
</ Ar gunment Range>
<Def aul t Val ue>10</ Def aul t Val ue>
</ CommandAr gunent >

</ Command>

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<l-- Soak - >
<!——::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<Command>

<bj ect | nf o>
<Descri pti on>Soaks a m cropl ate. </ Description>
<Label >Soak</ Label >

</ Obj ect | nf 0>

<CommandNane>Soak</ CommandNane>

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<l-- Command ar gunent s -->
<|--::::::::::::::::::::::::::::::::::::::::::::::::::::::-->

<CommandAr gurrent ar gunent -type="1Int eger" >
<Descri pti on>Speci fies the duration of soaking.</Description>
<Ar gunent Nanme>t i me</ Ar gunent Nane>
<Ar gunent Range>
<LowLi m t>1</LowLi m t>
<Hi ghLi m t >60</ Hi ghLi mit >
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</ Ar gunment Range>
<Def aul t Val ue>1</ Def aul t Val ue>
</ CormmandAr gunent >
</ Command>

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<I-- ReadBar Code -->
<!——::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<Command>

<bj ect | nf o>
<Descri pti on>Read the bar code froma microplate. </ Description>
<Label >Read Bar code</ Label >
</ bj ect | nf 0>
<CommandNane>ReadBar code</ ConmandNane>
</ Command>

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<I-- Al ar ns -->
<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<Al ar n»

<vj ect | nf 0>
<Description>No plate is sensed on the washer plate handl er. </ Description>
<Label >No Pl at e Sensed</ Label >
</ bj ect | nf 0>
<Al ar mMName>NoPI at eSensed</ Al ar mNane>
</ Al ar >

<Al ar np
<bj ect | nf o>
<Description>Li quid overfl ow occurred on the plate during
di spensi ng or washi ng cycl e.
</ Descri ption>
<Label >Pl at e Overfl ow/ Label >
</ Obj ect | nf 0>
<Al ar mMName>P| at eOver f | ow</ Al ar mNane>
</ Al ar >

<Al ar n»
<vj ect | nf 0>
<Description>Punp is defective during dispensing or washi ng cycl e. </ Descri pti on>
<Label >Di spense Punp Error</Label >
</ bj ect | nf 0>
<Al ar mName>Di spensePunpEr r or </ Al ar mNanme>
</ Al ar n»
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</ Vi rt ual Devi ce>
</l nstrunent >
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FixtureDTD

<l - o zZz=====

<! ELEMENT

<! ELEMENT
<! ELEMENT

<! ELEMENT

<! ELEMENT
<! ELEMENT
<! ELEMENT
< ATTLI ST
<! ELEMENT
<I ATTLI ST
<! ELEMENT
< ATTLI ST
<! ELEMENT
<I ATTLI ST

e )
Common i nformation for fixtures >
e ——————— >
oj ectInfo (Description,
Label ) >
Descri pti on (#PCDATA) >
Label (#PCDATA) >
e ———————— >
Fi xture information -->
e )
Fi xture (CObjectlnfo,
Posi ti on,
Rot at i on,

Si mul ati ond ass,

Physi cal Properti es,

Admi ni strativeProperti es,
Hol der *) >

Si mul ati onCl ass (#PCDATA) >

Physi cal Properties (Length, Wdth, Height, Wight)>
Lengt h (#PCDATA) >

Length data-type (Integer | Float) #REQU RED>

W dt h (#PCDATA) >

Wdth data-type (Integer | Float) #REQU RED>

Hei ght (#PCDATA) >

Hei ght data-type (Integer | Float) #REQU RED>

Wei ght (#PCDATA) >

Wei ght data-type (I nteger) #REQU RED>

Page 48



APPENDIX C. FIXTURE DTD

ReTiSorr

Integration Guide, Edition 1.1.5

<! ELEMENT Adni ni strativeProperties (Manufacturer, Mdel Nunber,
Seri al Nunmber, Updat eAddress,
I nf or mat i onAddr ess) >

<! ELEMENT Manuf act urer (#PCDATA) >

<! ELEMENT Mbodel Nunber (#PCDATA) >

<! ELEMENT Seri al Nurmber (#PCDATA) >

<! ELEMENT Updat eAddr ess (#PCDATA) >

<! ELEMENT | nf or mat i onAddr ess (#PCDATA) >

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::——>

<I-- Hol der i nformation -->

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::——>

<! ELEMENT Hol der (bjectl nfo,

Capacity)>

<I ATTLI ST Hol der hol der-type (Container | Resource) #REQU RED>

<! ELEMENT Capacity (#PCDATA) >

<! ATTLI ST Capacity data-type (Integer) #REQU RED>

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::——>

<I-- Poi nt position -->

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::——>

<l ELEMENT Position (X_Translation, Y_Translation, Z_Translation)>

<I ELEMENT X Transl ati on (#PCDATA) >

<I ATTLI ST X Transl ati on data-type (Integer) #REQUI RED>

<l ELEMENT Y_Transl ati on (#PCDATA) >

<I ATTLI ST Y_Transl ati on data-type (Integer) #REQU RED>

<l ELEMENT Z_Transl ati on (#PCDATA) >

<I ATTLI ST Z_Transl ati on data-type (Integer) #REQUI RED>

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::——>

<l-- Axi s rotations -->

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::——>

<I ELEMENT Rotation (X Rotation, Y_Rotation, Z Rotation)>

<! ELEMENT X_Rot ation (#PCDATA) >

<I' ATTLI ST X Rotation data-type (Degrees) #REQU RED>

<! ELEMENT Y_Rot ati on (#PCDATA) >

<I ATTLI ST Y_Rotati on data-type (Degrees) #REQU RED>

<! ELEMENT Z_Rot ati on (#PCDATA) >

<I ATTLI ST Z Rotation data-type (Degrees) #REQU RED>
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<! - - oo oo - >
<l-- Fi xture information -->
<| L e ————— >
<Fi xture>

<bj ect | nf o>
<Descri ption>The tabl e acconmodates CRS track robots and
is available in 5 lengths from1l to 5 neters.
</ Descri pti on>
<Label >CRS Tabl e</ Label >
</ Obj ect | nf 0>
<Posi tion>
<X _Transl ation data-type="Integer">0</X Transl ati on>
<Y_Transl ation data-type="Integer">0</Y_Transl ati on>
<Z Transl ation data-type="Integer">0</Z_ Transl ati on>
</ Posi tion>
<Rot at i on>
<X Rot ation data-type="Degrees">0</ X Rotation>
<Y_Rot ation data-type="Degrees">0</Y_Rotation>
<Z Rotation data-type="Degrees">0</Z Rotation>
</ Rot ati on>
<Si nul ati onCl ass>comretisoft.java.crs_table. Mdel </ Si nul ati onCl ass>
<Physi cal Properti es>
<Lengt h dat a-type="1nt eger">244</ Lengt h>
<Wdth data-type="Integer">200</ W dt h>
<Hei ght dat a-type="1nteger">86</Hei ght >
<Wei ght data-type="Integer">10</ Wi ght >
</ Physi cal Properties>
<Adm ni strativeProperti es>
<Manuf act ur er >CRS Roboti cs Corporati on</ Manuf act ur er >
<Model Nunber >L5</ Model Nunber >
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<Seri al Nunber >CRS- L5- 01</ Seri al Nunber >
<Updat eAddr ess>www. cr srobot i cs. conx/ Updat eAddr ess>
<I nf ormat i onAddr ess>ww. reti soft. ca</ I nfornmati onAddr ess>
</ Admi ni strativeProperties>
</ Fi xture>
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Container DTD

<!
<! ELEMENT

<! ELEMENT
<! ELEMENT

<! ELEMENT

<! ELEMENT
<! ELEMENT
<! ELEMENT
< ATTLI ST
<! ELEMENT
< ATTLI ST
<! ELEMENT
<I ATTLI ST
<! ELEMENT
< ATTLI ST

<! ELEMENT

Common i nformation for containers
oj ectInfo (Description,
Label ) >
Descri pti on (#PCDATA) >
Label (#PCDATA) >

Cont ai ner information

Cont ai ner (Qbj ectl nfo,
Si nul ati ond ass,
Physi cal Properti es,
Admi ni strativeProperties,
Hol der +) >

Si mul ati onCl ass (#PCDATA) >

Physi cal Properties (Length, Wdth, Height,
Lengt h (#PCDATA) >

Length data-type (Integer |
W dt h (#PCDATA) >

Wdth data-type (Integer |
Hei ght (#PCDATA) >

Hei ght data-type (Integer |
Wei ght (#PCDATA) >

Wi ght data-type (Integer) #REQUI RED>

Wei ght ) >
Fl oat) #REQUI RED>
Fl oat) #REQUI RED>

Fl oat) #REQUI RED>

Model Nunber,
Updat eAddr ess,

Admi ni strativeProperties (Manufacturer,
Seri al Nunber,
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<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT

< ATTLI ST
<! ELEMENT
< ATTLI ST

I nf or mat i onAddr ess) >
Manuf act urer (#PCDATA) >
Model Number ( #PCDATA) >
Seri al Number (#PCDATA) >

Updat eAddr ess (#PCDATA) >

I nf or mati onAddr ess (#PCDATA) >

e ——————————————————————————————————— >
Hol der information -->

e ——————————————————————————————————— >

Hol der (Obj ect | nfo,
Capacity) >
Hol der hol der-type (Contai ner |
Capacity (#PCDATA) >
Capacity data-type (Integer) #REQU RED>

Resour ce) #REQUI RED>
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<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::——>
<l-- Cont ai ner information -->
<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::——>

<Cont ai ner >
<bj ect | nf o>
<Descri pti on>The subtray provi des resource hol ders for STDs,
basket hol ders and sanpl e vial s.
</ Descri pti on>
<Label >Vi al Subtray</Label >
</ Obj ect | nf 0>
<Si nul ati onCl ass>comretisoft.java.vial_subtray. Model </ Si mul ati onCl ass>
<Physi cal Properti es>
<Lengt h data-type="1nteger">300</Lengt h>
<Wdth data-type="Integer">132</ W dt h>
<Hei ght dat a-type="1nteger">30</ Hei ght >
<Wéi ght dat a-type="1nt eger">0</ Wi ght >
</ Physi cal Properties>
<Adm ni strati veProperties>
<Manuf act ur er >Labman Aut omati on Li nit ed</ Manuf act urer >
<Model Nunber >Vi al Subt r ay</ Model Nunber >
<Seri al Nunber >Vi al Subtray- 17</ Seri al Nunber >
<Updat eAddr ess>ww. | abman. co. uk</ Updat eAddr ess>
<I nf or mat i onAddr ess>wwv. | abrman. co. uk</ | nf or mat i onAddr ess>
</ Adm ni strativeProperties>

<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::—->
<l-- Resource hol der infornmation -->
<!--::::::::::::::::::::::::::::::::::::::::::::::::::::::—->

<Hol der hol der-type="Resource" >
<vj ect | nf 0>
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<Descri pti on>Resource hol der for an STD. </ Descri ption>
<Label >STD Hol der 1</ Label >
</ bj ect | nf 0>
<Capacity data-type="Integer">1</Capacity>
</ Hol der >

<Hol der hol der-type="Resource">
<bj ect | nf o>
<Descri pti on>Resource hol der for an STD. </ Descri pti on>
<Label >STD Hol der 2</Label >
</ Obj ect | nf 0>
<Capacity data-type="Integer">1</ Capacity>
</ Hol der >

<Hol der hol der-type="Resource">
<vj ect | nf 0>
<Descri pti on>Resource hol der for an STD. </ Descri ption>
<Label >STD Hol der 3</Label >
</ bj ect | nf 0>
<Capacity data-type="Integer">1</Capacity>
</ Hol der >

<Hol der hol der-type="Resource">
<bj ect | nf o>
<Descri pti on>Resource hol der for a basket hol der. </ Description>
<Label >Basket Hol der 1</ Label >
</ Obj ect | nf 0>
<Capacity data-type="Integer">1</ Capacity>
</ Hol der >

<Hol der hol der-type="Resource">
<oj ect | nf 0>
<Descri pti on>Resource hol der for a basket hol der. </ Description>
<Label >Basket Hol der 2</Label >
</ bj ect | nf 0>
<Capacity data-type="Integer">1</Capacity>
</ Hol der >

<Hol der hol der-type="Resource">
<bj ect | nf o>
<Descri pti on>Resource hol der for a basket hol der. </ Description>
<Label >Basket Hol der 3</Label >
</ Obj ect | nf 0>
<Capacity data-type="Integer">1</ Capacity>
</ Hol der >
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<Hol der hol der-type="Resource" >
<bj ect | nf o>
<Descri pti on>Resource hol der for a basket hol der. </ Description>
<Label >Basket Hol der 4</Label >
</ Obj ect | nf 0>
<Capacity data-type="Integer">1</ Capacity>
</ Hol der >

<Hol der hol der-type="Resource">
<vj ect | nf 0>
<Descri pti on>Resource hol der for a basket hol der. </ Description>
<Label >Basket Hol der 5</Label >
</ bj ect | nf 0>
<Capacity data-type="Integer">1</Capacity>
</ Hol der >

<Hol der hol der-type="Resource" >
<bj ect | nf o>
<Descri pti on>Resource hol der for a basket hol der. </ Description>
<Label >Basket Hol der 6</Label >
</ Qbj ect | nf 0>
<Capacity data-type="Integer">1</ Capacity>
</ Hol der >

<Hol der hol der-type="Resource">
<vj ect | nf 0>
<Descri pti on>Resource hol der for a basket hol der. </ Description>
<Label >Basket Hol der 7</Label >
</ bj ect | nf 0>
<Capacity data-type="Integer">1</Capacity>
</ Hol der >

<Hol der hol der-type="Resource" >
<bj ect | nf o>
<Descri pti on>Resource hol der for a sanple vial.</Description>
<Label >Sanpl e Vial Hol der 1</Label >
</ Qbj ect | nf 0>
<Capacity data-type="Integer">1</ Capacity>
</ Hol der >

<Hol der hol der-type="Resource">
<vj ect | nf 0>
<Descri pti on>Resource hol der for a sanple vial.</Description>
<Label >Sanpl e Vi al Hol der 2</Label >
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</ Qbj ect | nf 0>
<Capacity data-type="Integer">1</ Capacity>
</ Hol der >

<Hol der hol der-type="Resource" >
<vj ect | nf 0>
<Descri pti on>Resource hol der for a sanple vial.</Description>
<Label >Sanpl e Vi al Hol der 3</Label >
</ bj ect | nf 0>
<Capacity data-type="Integer">1</Capacity>
</ Hol der >

<Hol der hol der-type="Resource">
<bj ect | nf o>
<Descri pti on>Resource hol der for a sanple vial.</Description>
<Label >Sanpl e Vi al Hol der 4</Label >
</ Obj ect | nf 0>
<Capacity data-type="Integer">1</ Capacity>
</ Hol der >

<Hol der hol der-type="Resource" >
<vj ect | nf 0>
<Descri pti on>Resource hol der for a sanple vial.</Description>
<Label >Sanpl e Vi al Hol der 5</Label >
</ bj ect | nf 0>
<Capacity data-type="Integer">1</Capacity>
</ Hol der >

<Hol der hol der-type="Resource">
<bj ect | nf o>
<Descri pti on>Resource hol der for a sanple vial.</Description>
<Label >Sanpl e Vi al Hol der 6</Label >
</ Qbj ect | nf 0>
<Capacity data-type="Integer">1</ Capacity>
</ Hol der >

<Hol der hol der-type="Resource" >
<vj ect | nf 0>
<Descri pti on>Resource hol der for a sanple vial.</Description>
<Label >Sanpl e Vi al Hol der 7</Label >
</ bj ect | nf 0>
<Capacity data-type="Integer">1</Capacity>
</ Hol der >

</ Cont ai ner >
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<!
<! ELEMENT

<! ELEMENT
<! ELEMENT

<! ELEMENT

<! ELEMENT
<! ELEMENT
<! ELEMENT
<I ATTLI ST
<! ELEMENT
< ATTLI ST
<! ELEMENT
<I ATTLI ST
<! ELEMENT
<l ATTLI ST

<! ELEMENT

oj ectInfo (Description,

Label ) >
Descri pti on (#PCDATA) >
Label (#PCDATA) >

Resource (nojectl nfo,
Si nul ati ond ass,
Physi cal Properti es,
Admi ni strativeProperties)>

Si mul ati onCl ass (#PCDATA) >

Physi cal Properties (Length, Wdth, Height,
Lengt h (#PCDATA) >

Length data-type (Integer |
W dt h (#PCDATA) >

Wdth data-type (Integer |
Hei ght (#PCDATA) >

Hei ght data-type (Integer |
Wei ght (#PCDATA) >

Wei ght data-type (I nteger) #REQU RED>

Wei ght ) >
Fl oat) #REQUI RED>
Fl oat) #REQUI RED>

Fl oat) #REQUI RED>

Admi ni strativeProperties (Manufacturer, Mdel Nurber,
Seri al Nunmber, Updat eAddress,
I nf or mat i onAddr ess) >
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<! ELEMENT Manuf act urer (#PCDATA) >

<! ELEMENT Mbodel Nunber (#PCDATA) >

<! ELEMENT Seri al Nunber (#PCDATA) >

<! ELEMENT Updat eAddr ess (#PCDATA) >

<! ELEMENT | nf or mat i onAddr ess (#PCDATA) >
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<! - - oo oo - >
<l-- Resource i nformati on -->
<| L e ————— >

<Resour ce>
<bj ect | nf o>
<Description>Vial for sanples.</Description>
<Label >Sanpl e Vi al </ Label >
</ Qbj ect | nf 0>
<Si mul ati onC ass>comretisoft.java. sanple_vial.Mdel </ Si nul ati onCl ass>
<Physi cal Properties>
<Lengt h dat a-type="Fl oat " >30. 0</ Lengt h>
<Wdth data-type="Fl oat" >30. 0</ W dt h>
<Hei ght dat a-type="Fl oat">75. 5</ Hei ght >
<Wei ght data-type="Integer">0</ Wi ght >
</ Physi cal Properti es>
<Adm ni strativeProperti es>
<Manuf act ur er >Labman Aut omati on Li m t ed</ Manuf act urer >
<Mbdel Nunber >Sanpl e Vi al </ Model Nunber >
<Seri al Number >Sanpl e- Vi al </ Seri al Nunber >
<Updat eAddr ess>wwv. what nman. pl c. uk</ Updat eAddr ess>
<I nf or mati onAddr ess>wwv. r et i soft. ca</ | nf or mati onAddr ess>
</ Adm ni strativeProperties>
</ Resour ce>
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