Tango ATK Tutorial

This document is a practical guide for Tango ATK programmers and includes several trails with
examples and demonstrations

In this documentwe assume that the reader has a good knowledge of the Java programming
language, and a thorougnderstanding dheobjectorienteddesign In addition it is expected
that the reader is fluent in all aspects regarding Tango devices, attributes, and commands.

Before going through the trails and examples, the Tango ATK architecture and key oncept
are introduced. After thimtroduction,the rest of the document is organized in a set of trails.

|l ntroducti on

Tango Application Tool kit also called AATKDO
based on Java Swing in a Tango control system.

Goals of Tango ATK

The main goals of ATK are the following:
1 Speeding up the development of Tango graphical clients.
1 Standardizing the look and feel of Tango applications.
9 | mpl ementing the core of fAanyo Tango appl

To achieve the first and the secagobls ATK provides several swing based components to
view and/or to interact witlTango device attributes and Tango device commaand a
complete synoptic viewing system. To achieve the third goal ATK takes in charge the automatic
update of device datatleer through Tango events or by polling the device attributes. ATK takes
also in charge the error handling and display. The ATK swing components are the Java Beans,
so they can easily be added to a Java IDE (like NetBeans) to speed up the development of
graphical control applications.

The Software Architecture of Tango ATK

Tango ATK is developed using tModelView-Controllerdesign pattern also used in the Java
Swing package. The Tandumasic objects such as device attributes and device commands
provide the model for the ATK Swing based components called viewers. The models and the
viewers are regrouped in two separate packages respectively ATKCore and ATKWidget.



https://en.wikipedia.org/wiki/Model-view-controller
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The key concepts of Tango ATKCore (Model)

Reminder: the central Tango component is the DEVICE. The Tango control system can be seen
as a cokction of devices distributed over the network. The tango devices provide attributes (for
reading and setting data) and commaodserform actions

The ATKCore package encapsulates the Tango components and methods (Devices, eommand
inout) into other objects such as : AttributeListn@oandList, Attribute, Commané, etc.

The central ATK components, to access the Tango control system, are: attributes and
commands and not the devices. Throughgbadava APl JTang9 the control system is a
collection of devices where through ATK the control system is a collection of attributes and
commands.

In addition to ATK attributes and ATK commands ATK provides taiher important
components, which are ATK attribute listsdeATK command lists.

Thereforethe central ATK components are:
1 ATK Attribute (interface to Tango device attribute),
T ATK Command (interface to Tango Device command),
T ATK AttributeList (collection of ATK Attributes)
1 ATK CommandlList (collection of ATK Cmmands).

Tango ATKWidget (viewers)

ATK viewers are provided as Java Beans and as such they can easily be added in a Java IDE
(like NetBeans) to speed up the development of the graphical applications. This way the
programmer can easily build up his (her) panelging pure Swing objecténenubars, panels)

and Tango ATK viewers.

ATK viewers areprovided for different types dfango Components. They can be divided into
different categories such as: error history window, error popup window, simple attribute
viewers/ editors, attribute list viewers, simple command vievee, command | i st v
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Synoptlc drawmg and viewing

A synoptic is areedrawing in which edt object can be linked tan ATK attributeor to an

ATK commandFor example, part of the synopti drawing can be linked to the state attribute

of a Tango device where another part is associated to a numerical attribute of another Tango
device. The main idea ttie synoptic drawing and viewing system is to provide the application
designer with a simpland a flexible way to draw a synoptic and to animate it at runtime
according to the values and states read from the control system. ATK pradkiées
components for this purpose:

T A graphical editor called fAJdmcatodbawanihi s t
to specify the synoptic. The synoptic is savedn@sciifile.

T A synoptic viewer called ASynopticFil eVie
user interface of the application. SynopticFileViewer loads and browses the synoptic
drawing file and animates its elements at runtime according to their state or to their
value.

1 An already developed simple synoptic application which can be used to show and
animate the designed synoile without the need to develop a java applicatloside
the Jdraw gaphical editor the SimpleSynopticApplication is available to be able, during
the drawing stage, to test the behavior of the synoptic at run time once connected to the
control system.



Using ATK inside a Java IDE (NetBeans)

Several Java IDEgIntegrated Design Environment&g available on the market and also as
freewareYou can search the Internet to choose the most appropriate one for youHesage.
you can find some links to start with:

NetBeans (free download)
Eclipse (free download)
Intelligent Idea(commercial tool)

The use of the Java IDEs especially those including a good graphical user interface builder
speed up the development cdrigo ATK applicationg=rom now on all the examples in this
tutorial are made using the NetBedr#s4 The present section presents the manner in which

the ATK Java Beans can be integrated to the NetBeans Palette and used to build the user
interface of thdinal ATK application.

If you are using another Java IDE please refer to its documentation to find out how to integrate
and use the ATK Java Beans inside the IDE, itwlaugraphical user interface.

Install the software

1 We assume that Java SE is alteastalled
1 Download and install NetBeans frddetBeans Web site

Learning NetBeans

If you are a beginner with NetBeans we recommend you to go through the fobowing
General Java Development Learning Trail
Java GUI Applications Learning Trail

Create an ATK Application project in NetBeans

To create and ATK application projegu may go through the following steps:
1. Create the NetBeans Java Application Project
2. Add the Tango and ATK jar files in the pr
3. Add several ATK Java Beans (ATK viewete)the NetBeans palette

For the third step you should use the Pale@@ager : from MenuBar, select Tools then Palette

then Swing / AWT components.


http://www.netbeans.org/
http://www.eclipse.org/
http://www.jetbrains.com/idea/
http://www.netbeans.org/
https://netbeans.apache.org/kb/docs/java-se.html
https://netbeans.apache.org/kb/docs/matisse.html

The Structure of an ATK application

Any ATK application should perform a minimum set of operations. The following lists this
minimum set of operations :

N
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Skeleton of any ATK application

1 - Initialization

2 - Associate Error Listeners

3 — Connect to attributes
(ATK Attributes)

4 - Connect to commands
(ATK Commands)

5 — Create Swing objects
(JFrame, JPanels, menus)

6 — Create the ATK viewers and
add them to swing containers

Declaration and initialization of ATKCorebjects (AttributeLists, CommandLists,
individual ATKCore attributes and individual ATKCore commands).
Declaration and instantiation of ATKWidget Error viewers to handle erAssociate
the ErrorViewers to the AttributeLists and CommandLists right ab&ggnning.

Connection to attributes by adding them to the appropriate list
Connectiorto commands by adding them to the appropriate list

Creat e

swing el ements

(not

at k)

JFr ame,

Creation of the specifiaTK Attribute and command weers, and add them to a swing

window

Associate eacATK viewer to an appropriate attribute or command
Start the refresher thread associated to the attribute list

Thefollowing examplefiGetting Startedis the first ATK application you can develop
following the steps described in the next section.

\Y



Getting Started

The following short tutorial takegou through some of the basic steps necessary to develop a
Tango Java application based on Tango ATK.

In thistutorial, we do notuse any Java IDE features. All the java code beentered manually
usinganysourceeditorlike gedit The NetBeans javaarce editor is used as any source editor.

Let usspecify the application we want to build in termghaf ModelView-Controllerdesign
pattern described before.

OQur fnAGet t i mplgatidhtwid needetd showhree attributes and oneommand all
related to the sansengledevice. The tango device name usethenGetting Started application
is Ajl p/test/ 106. The ,apfpdda actadd men Mna tl Hutesspheoom rt

of this device and will give access to its q
1. The type of the Astatedo attribute (jlp/lte
2. The type of the AstatudDevStatitmgdbuaered (|t p/

AScal ar o

3. The type of the ﬁatt_spectrum(‘) attribute
its format is Spectrumo

4. The Al nito command (jl p/test/ 1/ 1 nit) has

output argument types are DevVoid)

The ATKCore componentar e used to create and initialis
pattern:

1 One attribute list

1 Threeattributeg(state, statusatt_spectrum)

1 One command list

1 One command (Init)

The ATKWi dget components are usedthédesignr eat e
pattern. These components are the objects adapted to the type of the tango component we want
to visualize. They are also callédv i e wWeartstor i but e vi ewer s, comman

1 One State viewer (a viewer adapted to the DevState Scaihuizs)

1 One Status viewer (a viewer adapted to the DevStatus Scalar attributes)

1 One NumberSpectrum viewer (a viewer adapted to any numerical spectrum attribute)

1 One VoidVoidCommand viewer (a viewer adapted to the any command with no input

and no output gument).

Model View

ATKCore ATKWidget

AttributelList attl;
DevStateScalar stateAtt;

Stateviewer
NumberSpectrumviewer

INumberSpectrum spectAtt; y
YVoidvoidCommandyviewer

CommandList cmdl;

ICommand initCmd;

Tango Java API Java Swing



https://en.wikipedia.org/wiki/Model-view-controller

Getting ‘Started applicationnitialize Model objects

AttributeList attl = new AttributeList();
CommandList cmdl = new CommandList();
ErrorHistory errh =new ErrorHistory();

/I Handle attributes read and set errors
attl.addErrorListener(errh);
attl.addSetErrorListener(errh);
attl.addSetErrorListener(ErrorPopup.getinstance());
/I Handle Commands execution errors
cmdl.addErrorListener(errh);
cmdladdErrorListener(ErrorPopup.getinstance());

/I Connect to attributes and commands

try {
stateAtt = (DevStateScalar) attl.add("jlp/test/1/state");
statusAtt = (StringScalar) attl.add("jIp/test/1/status");
spectAtt = (NumberSpectrymattl.add("jlp/test/1/att_spectrum™);
initCmd = (VoidVoidCommand) cmdl.add("jIp/test/1/init");

catch (ConnectionException ce) {};

Getting ‘Started applicatiomitialize View objects \

stateViewerl = new fr.esrf.tangoatk.widget.attribute.StateViewer();

statusViewerl = nevr.esrf.tangoatk.widget.attribute.StatusViewer();

numberSpectrumViewerl = new fr.esrf.tangoatk.widget.attribute.NumberSpectrumViewer();
initVoidVoidCommandViewer = newr.esrf.tangoatk.widget.command.VoidVoidCommandViewer()

Getting Started applicatioAssaiiica\tice " 41" Vioe:w' N\

stateViewerl.setModel(stateAtt);
statusViewerl.setModel(statusAtt);
numberSpectrumViewerl.setModel(spectAtt);
initVoidVoidCommandViewer.setModel(initCmd);
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ATK Quick Tour

This section inludes the first list of tutorials, which give you a quick tour of the Tango ATK
components by guiding you through the creation of a simple generic application very similar to
AtkPanel. During this quick tour you will learn how to view device state andssadiributes,

and how to display a collection of tango scalar attributes all aligned with each other. You will
also use a viewer to display a collection of tango device commands.

Device state and device status

The state and the status of the devicewaeedttributes of any Tango device (IDL 3 and above).
Atk provides two attribute viewers one call8thteViewer and the othefStatusViewer to
display them. These viewers are included infthesrf.tangoatk.widget.attribute package.

The model for theStateViewer is the state attribute (DevStateScalar) and the model for the
StatusVieweris any scalar attribute of type String (StringScalarAttribute).

Initialize Model objects (ATKCore) StateAtt-and: StatusAtt \

IDevStateScalar stateAtt = null;
IStringScalar statusAtt = null;

AttributeList attl = new AttributeList();
ErrorHistory errh =new ErrorHistory();

/I Handlestate and statusead errors
attl.addErrorListener(errh);

/I Connect tcstate and status attributes
try

{
stateAtt = (DevStateScalar) attl.add("jIp/test/1/state");

statusAtt = (StringScalar) attl.add("jlp/test/1/status");
}

catch (ConnectionException ce) {};

Initialize View objects (ATKWidge) : StateViewer and StatusViewer \

StateViewer stateViewerl = ne\8tateViewer();
StatusViewer statusViewerl = new@tatusViewer();

/I Add them to tle main window
this.add(stateViewer);
thisadd(statusViewer);

Ass@iicaitice” o' Vioecw "and ahowl the afiplicatiore \

stateViewerl.setModel(stateAtt);
statusViewerl.setModel(statusAtt);

/I Start refresher
attl. startRefresher();

/I show on the screen
thispack();
this.setVisible(true)




Display a list of scalar attributes

The ATK attribute list viewers / setters are provided to be able to display a collection of
attributes all aligned together. In fact, the ATK attribute list viewers handle only scalar
attributes. An attribute list i ewer 6 s model .Ths maansthe model fobthist e | i
type of viewers cannot be an individual attribute and should be apugttist. The attribute

list viewers are all included in tHeesrf.tangoatk.widget.attribute package.

The ATK list viewers provide the application with three major advantages:

V The first advantage is that all the single attribute viewers are alignadccaherent
manner inside the attribute list viewer.

VThe second advantage is that the applicat
with no knowledge of the exact names and types of the scalar attributes of a particular
device, can display all of theeasily with two lines of code

V The third advantage is that the application programmer does not need to know which
type of attribute viewer is adapted to which type of tango attribute. The ATK list viewers
automatically select the adapted viewer and ettes for each type of device attribute.

There are three classes for attribute list viewing:
U ScalarListViewer
U NumberScalarListViewer
U ScalarListSetter.
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Attribute List Viewer

The ScalarListViewer and NumberScalarListViewer are almost the same. Theifterignce

is that the NumberScalarList viewer will display only the scalar attributes which are numerical
where ScalarListViewer will display also StringScalar attributes, BooleanScalar and
EnumScalar attributes in addition to the numerical scalar atgbu

The attributes, members of the attribute list are displayed vertically. In each line an individual
attribute is displayed in the following manner:

1. At the |l eft the Al abel o property of the t

2. Next to the | abel itbhuet efiriesa ddo svpa lauyee do fa ctchoer

and the Aunito properties of the tango at
[

3.ln the third column the fAsetpointo of th
(mostly called editor), which allows setting the attribute value.

4. The last(forth) column is used to display a pushbutton with three dots. A click on this
pushbutton pops up a window called ASiIi mpl
can modify any property of the tango attribatafigurationsuch as: label, min alarm,
max alarm, unit,..et



The application programmer can easily hide any three columns among four. There is always
one column, which cannot be hidden.

A ScalarListViewer Th e fi r eea2colum@ tannot be hidden. All the
attributes, members of the Attributelist model should be scalar attributes. All
attributes with another format (Spectrum) will be ignored.

A NumberScalarListViewerT h e f r e &¥adlunmachnaat be hidden. All
the attributes, members of the Attributelist model should be scalar and
numerical. All attributes with another type (String) and / or format (Spectrum)
will be ignored.

A ScalalistSetter The setPoint editafsetter,3 column) cannot be hidden. All
the attributes, members of the attributeList model must be scalar and writable.
The reaebnly attributes members of the attributeList model are ignored

Initialize Model.objec{ATKCore) : Attribute List \

AttributeList attl = new AttributeList();
ErrorHistory errh =new ErrorHistory();

/I Handle attributes read and set errors
attl.addErrorListener(errh);
attl.addSetErrorListener(errh);
attl.addSetErrorListener(ErrorPopup.getinstance());

/I Connect taall attributesof the device
try

attl.add("jIp/test/1¥");
}

catch (ConnectionException ce) {};

Initialize View object(ATKWidge) : ScabrListViewer \
ScalarListViewer slv = newScalarListViewef);

/I Add it to the main window
this.add(slv);

Assaiicaitice” ot Vihoecw "and ahowl the afipticatidre \

slv.setModeléttl);

/I Start refresher
attl. startRefresher();

/I show on the screen
this pack();
this.setVisible(true)




View a list of device commands

There is only one class provided for tt@mmand listviewing: CommandComboViewer.

This viewer i s based on the Swing AJComboBo:
displayed in the list and send it to the device. The selection of an item in thesdistto the

execution of the device command.

The viewers studied above (StateViewer, StatusViewer, ScalarListViewer and
CommandComboViewer) can be used to build a generic tango device panel.

A generic tango device panel

The applcation we try to build in this tutorial is a generic tango device panel, which displays

all thescalar attributes (no spectrum attribute, no image attribute) of a device and gives access
to all commands of the same device. The application is generigdgeitdnas no knowledge of

the attribute names and command names of the device.

The device name should be passed as a parameter through the class constructor so that this
panel can be used for any Tango device.

The ATK viewers we will use for this exereigre:

1. StateViewel(fr.esrf.tangoatk.widget.attribute.StateViewer)

2. StatusViewel(fr.esrf.tangoatk.widget.attribute.StatusViewer)

3. ScalarListViewer(fr.esrf.tangoatk.widget.attribute.ScalarListViewer)

4. CommandComboViewsd(fr.esrf.tangoatk.widget.command.Commi&omboViewer)

The two last viewersaresoa | | ed Al i st vi ewer so. It means t
should not be an individual attribute or an individual command. Their corresponding model
should be respectively an attribute list and a command lis



Initialize Model objeca (ATKCore) : AttributeList and CommandList

IDevStateScalar stateAtt = null;
IStringScalar statusAtt = null;

AttributeList attl = new AttributeList();
AttributeList scalarList= new AttributeList();

CommandList cmdl = new CommandList();
ErrorHistory errh =new ErrorHistory();

/I Handle attributes read and set errors
attl.addErrorListener(errh);
attl.addSetErrorListener(errh);
attl.addSetErrorListener(EbrPopup.getinstance());

/l Handle Commands execution errors
cmdl.addErrorListener(errh);
cmdladdErrorListener(ErrorPopup.getinstance());

/I Connect tattributesand commands
try

{
stateAtt = (DevStateScalar) attl.add("jIp/test/1/state");

statusAtt = (StringScalar) attl.add("jlp/test/1/status");

attl.add("jIp/test/2");
scalarListadd("jlp/test/11");

cmdl.add"jIp/test/1F");

/I removetwo state and status attributieem the scalarList
scalarListremoveElement(stateAft)
scalarListremoveElemengtatusAtj;

}

catch (ConnectionException ce) {};

Initialize all View objecs (ATKWidge?) : ScahrListViewer,
CommandComboVieweStateViewer: StatusViewer

StateViewer stater = newStateViewer();
StatusViewer statuy = newStatusViewer();
ScalarListViewer slv = newScalarListViewef);

CommandComboViewer cmdv = new CommandComboViewer();

/I Add all viewersto the main window
this.add(statey;

this.add(statusy;

thisadd(slv);

thisadd(cmdv);

Assaiicaitice” o Vihoecw "and ahowl the jafipiicatidne \

statevsetModel(stateAtt);
statussetModel(statusAtt);
slv.setModelécalarLis};
cmdv.setModel(cmdl);

/I Start refresher
attl. startRefresher();

/I show on the screen
thispack();
this.setVisible(true)




ATK Guided Tour

In this chapter you will study the essential components of the ATK starting with theestmpl
ones used to visualize individual tango attributes and / or tango commands. The final part of
this chapter is dedicated to the synoptic system provided with ATK. You can study this chapter
in any order.

Scalar attributes

A scalar attribute is a Tangatribute whose format is Scalar whatever the data type of the
attribute. In this chapter we will see how to view and / or set a single scalar attribute. We will
also see how to view a collection of scalar attributes.

One single scalar attribute

Use a gemric scalar attribute viewer (used to view and / or to set)

This solution consists of using the same viewer for any type of scalar attributes (number, string,
boolean). The attributeList viewers such as ScalarListViewer can be used to view a single scalar
attribute. All you have to do is to build an attributeList in which you add only one single scalar
attribute, which is the one you want to Vvi e\
this attributeList with one single attribute inside. See tlie gample below:

AttributeList attl = new AttributeList;

Try

{
attl .add(Amy/test/ device/onescalaratt o) ;
ScalarListViewer slv = new ScalarListViewer();
sv.setModel(attl);

}

catch ()

{

}

The use of ScalarListViewer even for an individuafilatite allows that the attribute value is
di spl ayed and formatted with itds unit and e
and a pushbutton to access and to edit the other attribute properties.

Moreover the ScalarListViewer automaticalises the appropriate viewer according to the type

of the attribute. For example a BooleanCheckBoxViewer is used for the Boolean attributes and
a SimpleScalarViewer is used for numerical and string attributes. For this reason the use of
scalarListViewer mads the application code to be independent of the type of the scalar attribute
to be displayed.



The ScalarListViewer is used to display the read value of the attribute and also to set the
attribute if the attribute is writable.

By hiding one or the othgrart of the scalarListViewer (label, setter, propertyButton) you can
adapt the display to what you really want to
shots below show the same scalar attribute displayed always with a ScalarListViewer. From

left to right, the propertyButton, the setter and finally the label have been hidden.

Average | 1 001 | .| Average| 1 001  Average

Using a specific viewer / setter adapted to the attribute type

The use of specific viewers is dependent on the type of the scalar attribute to view and or to set.
Normally a specific ATK viewer is designed either to display the read value of the attribute or
to set the setPoint value of a writable attribute. But the specific ATK viewer generally does not
do both of them. As we have seen before the list viewers (gertieitiuite viewers) can do both

of these two functions read / write.

1f

The specific viewer to use depends on the data type of the attribute and the fact that we want to
use it for setting the attribute or only to display the read value. Therefore the sodecalso
depends on the type of the attribute and the viewer. The code sample below is given for a
NumberScalar attribute displayed by a SimpleScalarViewer. This code sample can be modified
and adapted to other attribute types and viewers or setters.

AttributeList attl = new AttributeList;

Try

{
Il Number Scal ar ins =(l number Scal ar)
SimpleScalarViewer ssv = new SimpleScalarViewer();
slv.setModel(ins);

}

catch ()

{

}

Note that when usinmpdividual attribute viewers (instead of attribute list viewers) we need to
keep a reference to the scalar attribute (i
the scalar attribute viewer.

The code sample above has been adapted so #taadnof viewing the read value of the
attribute we want to set the setPoint value of it.



AttributeList attl = new AttributeList;
Try
{

| Number Scal ar ins = (Il number Scal ar) ¢
NumberScalarWkeelEditor nswe = new NumberScalarWheelEditor ();

nswe.setModel(ins);

}
catch ()

{
}

NumberScalar attributes

By number scalar attribute we mean any Tango
data type is one of the numerical types. Nomattéer i t 6s a DevLong, Dev Dc
numerical type.

There are sever al vi ewers, which can be usec
attribute. There are also several classes in ATK provided for setting the value of a number scalar
attribute

1. SimpleScalarViewer. can be used to display the read value of a NumberScalar or a
StringScalar attribute. The value of the NumberScalar attribute is formatted according
to the Aformato attribute properittyds Tlhrei ta
(the attribute property unit). This viewer is actually the one used by ScalarListViewer
to display the value of any Number or String scalar attribute.

2. NumberScalarViewer can be used to display the read value of a NumberScalar. This
viewer has different character spacing and does not display the unit.This viewer should
be used if you wish to align vertically the read value of a numberScalar attribute with
itdéds setPoint value displayed with a Numb

3. NumberScalarProgressBargives a view of the attribute based on a progress bar.

4. NumberScalarWheelEditor. displays the setpoint value of a NumberScalar and the
user can use the top and bottom arrow buttons to set the NumberScalar attribute value.
The value of the NumberScalara r i but e i s formatted accord
property. The unit is not displayed. This component is the default component used for
setting a NumberScalar attribute in ScalarListViewer.

5. NumberScalarComboEditor allows to set the value of a mber scalar attribute by
selecting the value in a list of predefined possible values. The possible values are
formatted according to the Aformato attri
with these values. If a list of predefined possibleigalare defined for the attribute the
ScalarListViewer will automatically use this component instead of the default one
(NumberScalarWheelEditor) to set the attribute.




The figure below shows the screen shots of the viewers.
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The figure below showstlecr een shots for the fAsettero cl e
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StringScalar attributes
By string scalar attribute we mean any Tang:«
data type is DevString.

1. The SimpleScalarVieweis used to display the value of a string scalaibaite. This
viewer is the one used by ScalarListViewer to display the read value of a string scalar
attribute.

2. StringScalarEditor: displays the set value of a StringScalar and the user can type inside
the text field to set the value of the StringScat#ibute. This component is the default
component used for setting a StringScalar attribute in ScalarListViewer.

3. StringScalarComboEditor: allows to set the value of a StringScalar attribute by
selecting the value in a list of predefined possible val@iedist of predefined possible
values are defined for the attribute the ScalarListViewer will automatically use this
component instead of the default one (StringScalarEditor) to set the attribute.




The figure bel ow shows tahned s cfirseeetnt esrhoo tcso nfipoorn
for StringScalar attributes.
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BooleanScalar attributes

By bool ean scalar attribute we mean any Tang
data type is DevBoolean.

1. BooleanScalarCheckBoxViewas used to view ahto set the value of a boolean scalar
attribute. I n fact t he BooleanScal ar Chec
viewer and a setter. This component is used in ScalarListViewer to display the the read
value of the Boolean attributes.

2. SignalScalarLichtVieweris used to display the read value of a Boolean Scalar attribute.

3. BooleanScalarComboEditor: this component is the default component used in
Scal arListViewer to set a boolean attril
according to the changeinh e fAsetpointodo value of the bo

4. SignalScalarButtonSetter. this component is a pushbutton which is used to set the
value of a boolean attribute always to the same value. The value (true or false) which is
sent to the attribute at each click the pushbutton is defined when the component is
instantiated.




@Averaging BooleanScalarCheckBoxViewer

@ TRUE | @ rise | SignalScalarLightViewer cetau benaviour)

| - on | _off | SignalScalarLightViewer (customized)

False |v| False |~
True
False

BooleanScalarComboEditor

: True } SignalScalarButtonSetter Sets the boolean attribute to true each time the button is pressed

|

| Faise | SignalScalarButtonSetter Sets the boolean attribute to false each time the button is pressed

vi Averaging BooleanScalarCheckBoxViewer

EnumScalar attributes

ByEnums cal ar attri bute we mean any Tango At tr]
data type is Deznum

Nevertheless under some conditions ATK provides the possiblity to see some numeric and
scalar attributes as enumerated attribuié® condition for mumeric scalar attributes to be
considered as enumerated scalar attributes (EnumScalar) is :
1 The atribute data type shouloe DevShort
1 A property whose name BnumLabelshould be defined for the attribute.
1 Eventually (it is optionnal) another property whose nantnismSetExclusiocan also
be defined for the attribute

1. TheSimpleEnumScalarVieweis used to display the read value of a enumerated scalar
attribute. This component is used by the ScalarListViewerigw the enumerated
attributes.The SimpleEnumScalarViewereads the value of the attribute and displays
t he f bredpenting toche read value.

2. TheEnumScalarComboEditois used to set an EnumScalar attribute. This component
is used byScalarListViewerto set the enumerated attributes. This component displays
the setPoint value of the attribute converting it to a laiste the comboBox drop
down list.




| |
: P |
first val (first val }V;

first val
saecond one
last

The picture above shows at the left sidSimpleEnumScalarViger and at the right side an
EnumScalarComboEditoboth associated with the salBrumScalar attbiute

DevStateScalar attributes

By DevState scalar attribute we meamwhsseny Tan
data type i StatPewedt atse.onBhefiithe viewers used
attribute. The state is converted to a color by the ATK state viewers. The following stdte
correpondance is uddy all the ATK viewers:

State Colour
ON, OPEN, EXTRACT Green
OFF, CLOSE, INSERT White
MOVING, RUNNING Light Blue

STANDBY Yellow
FAULT Red
INIT Beige
ALARM Orange
DISABLE Magenta
UNKNOWN Grey

As you can see in the table above @men andExtract states are represented by green

color. Green color represents a normal operational state. B@alse andInsert states are
represented by thehite color which means abnormal operational state. In practice, in some
casesthe greencolorshobld associated to AClIl osed instead
normal operational state of a particular device. The inversion of the colors can also be
acceptable for Extract and Insert states in some cases.

ATK allows to invet the color correspatanceo n|l vy f or AOpeno and ACI
AExtracto and Alnserto states.
To invert the <color corr es po the attnbate prdperty nOp e

OpenCloselnvertedshould be set tdrue.

To invert the coloracwowor asdo e atsilee prépertgyt A Er &
InsertExtractinverted should be set tdrue.




1. StateVieweris used to view the read value of a DevState Scalar attribute. The state is
represented as a colored rectangle besides the name or the aliabaoigh®evice.

| srfd-emit/d9 StateVieWer this state viewer is used to display the sr/d-emit/d9/State attribute

ATK does not provide any component for setting a DevStateScalar attribute.

A Collection of scalar attributes

AttributeList viewers

As we have already studied them the attribute list viewers are the components which use an
attribute listas their model (not an individual attribute). They display only the scalar attributes
and ignore the non scalar attributes contained in the attribute list. They automatically choose
the appropriate viewer depending on the type of the attribute. ATK ms@attribute list
viewers : NumberScalarListViewer, ScalarListViewer, ScalarListSetter. Please have a look into
thesection: Display a list of scalar attributes

A set of scalar attributes in a tabké (MultiScalarTableVie wer)

TheMultiScalarTableVieweis used twiew a collection of scalar attributes inside a table. Each
attribute is associated to a cell. The MultiScalarTableViewer will select the appropriate scalar
attribute viewer according to the type of the attribfddumberScalar, StringScalar,
BooleanScalar or EnumScalar). The viewer is used inside the corresponding cell to display the
read value of the attribute.

The user can also set the attribute value. To do so, (s)he should double click inside the cell. This
will display a set panel adapted to the type of the scalar attribute. A double click oroalsead
attribute has no effect.

If the keyboard focus is on the table, when the mouse enters a cell a tooltip will display the
precise tango name of the attribute.

A set of DevStateScalarattributes (TabbedPaneDevStateScalarViewer)

The TabbedPaneDeéScalarViewer is used to view a collection of state attributes in the
titles of the panes of a tabbedPane. Each state attribute is added to the viewer by the call to
addDevStateScalarModéerhis method needs also the index of the tab to be associdtes to

state attribute. The screen shot below shows this viewer :

i eTs {695 |26 (DT 1025 | IDY |
[srid-emit/d9/State | ON|

TabbedPaneDevStateScalarViewer Each DevStateScalar attribute is used as the model of
this viewer and associated to one ofthe tahs. The state attribute value is represented by the hackground
color of the title of the corresponding tab. YWhen the mouse enters the tab's title, a tooltip displays the
name and the value ofthe undenying state attribute



Trend of Scalar attributes

The trend of number scalar attributes

The ATK componentrendallows the user to follow the evolution of the value of one or more
number scalar attributes duritige time. Trend accepts an attribute list as model. The number
scalar members of the attributeList can be plotted inside a chart during the time. Each
NumberScalar attribute included in the attribute list will be read at the frequency of the refresh
periodand displayed as a separated plot.

The trend of booleanscalar attributes

The ATK componenBoolearTrendallows the ger to follow the evolution of the value of one

or morebooleanscalar attributes during the timBoolearfrend accepts an attribute list as
model. Theébooleanscalar members of the attributeList can be plotted inside a chart during the
time. EachBoolearscalar attribute included in the attribute list will be read at the frequency of
the refresh period and displayed as a separated plot.

FEEEEECEE]

¢ ] Trend -
¢ [ sr/d-emit/d9 true -
{Background Substraction]

Enable Fwhm Tuning

false | B

13:18:00 13:18:30 13:21:00 13:22:30
Background Substraction (Y1)




Spectrum attributes

A spectrum attribute is a Tango attribute whose format is Spectrmendimensionarray)
whateve the data type of the attribute. In this chapter we will see hawetand / orto set a
single spectrum attribute. We will also see howigw a collection of spectrum attributes.

One single spectrum attribute

NumberSpectrum attributes

By number spectum attri bute we mean any Tango Attri
whose data type is one of the numerical typ
whatever numerical type.

TheNumberSpectrumVieweis used to display the read value ofusmiber spectrum attribute.

This viewerdisplays the spectrum attribute as a plot in a chart. The user can display the values
inside the spectrum in a table using the mouse right button méauscan use this viewer
following the code sample below:

AttributeList attl = new AttributeList;

Try

{
INumberSpectrum spect {lnumberSpectrum@at t | . add( Aimy/ test/ devicel o
NumberSpectrumViewer nsv = neMumberSpectrumViewer ();
nsv.setModel(spect);

}

catch ()

{

}



The following screent®t shows aaumberSpectrumViewerNote that the tablen the right,
has been displayed using the chart menus under the right mouse button.

Zoom back
Chart properties
Data View properties »

All

Show statistics »
Save data File

Load data File

Reset Chart

Print Chart

Save a snapshot of this chart
Abscisse error margin

Attribute properties
Display/Hide Unit

Display/Hide Attribute Quality

ATK does not provide any component for setting a NumberSpectrum attribute.

StringSpectrum attributes

Bystringspectrum attri bute we mean any Tango
whose data type is DevString.

The SimpleStringSpectrumVieweis used to display the value of a StringSpectrum attribute.
The SimpleStringSpectrumViewerdisplays the spectrunttebute as a scrolled text. Each
string element of the spectrum is displayed in a newTihe.code samplis very similar to the
onegiven in the previous sectidior the use of NumberSpectrumViewéfou just need to
replace NumberSpectrumViewer by  SietringSpectrumViewer and  replace
INumberSpectrum by IStringSpectrum.

-SequenceHistory
Begin macro Standby

Switch Off the bheam

Switch Off the gun HY

Open the economy relay

Set the Modulator 1 High Yoltage to O
Set the Modulator 2 High Yoltage to O
Switch Off the Modulators HY

Set the Klystron focussing currents
Set the Beam1 focussing currents

Set the Beam2 focussing currents

Set t i

At



DevStateSpectrum attributes

By DevState spectrum attribute we mean any T
whose data type is DevState.

The DevStat&pectrumViewers usal to display the value of a DevState Spectrum attribute.
This viewerdisplays theelements of the staspectrum attribute@ertically. Each elements is
displayed in a line with three different areas: in the left a text label is displayed with the name
of the attribute and the index of the element in the spectrum, in the middle a colored rectangle
displays the state value and in the right side a text label displays the state value converted to a
string.

lon Pump 1 (sy/rf-trajtra0/SubDevicesStates[0]) B on

lon Pump 2 {(syfrf-traftra0/SubDevicesStates[1]) - oM

Focus 1 (syfrf-trajira0/SubDevicesStates[2]) QOFF

Focus 2 (syjrf-trajtra0jSubDevicesStates[3]) OFF
Fitament {syfrf-traftra0/SubDevicesStates[4]) [S{;;rrfl‘:tlrré}irao,fSubDevicesStates[B]|
Anode Power Supply (syfrf-traftra0/SubDevicesStates[S ] - DISABLE
High Voltage Power Supply (syfrf-traftrafSubDevicesStates[6]) QOFF

Driver Power Supply {(syfirf-traftra0/SubDevicesStates[7]) OFF
Kiystron Tube (syfrf-traftra0jSubDevicesStates[8]) OFF
Circulator {sy/rf-traftra0/SubDevicesStates[3]) oM

Wave guide (sy/rf-trajtrad/SubDevicesStates[10]) B o

Anode Regulation {syfrf-traftra0jSubDevicesStates[11]) B oFEN
Driver Regulation (sy/rf-traftra0/SubDevicesStates[12]) P OPEN
Cavity Phase Regulation (syfrf-trajtra0/SubDevicesStates[13]) OPEN

772 777 (syfrf-trajtra0fSubDevicesStates[14]) | UNKNOWRN
Kiystron Phase Regulation {syfif-traftra0/SubDevicesStates[15] - OPEN

PLC (sy/rf-trajtra0/SubDevicesStates[16]) B DisiBLE
Dummy Load (syfrf-trajftra0SubDevicesStates[17]) QFF

DevStateSpectrumViewer The label on the left is the name of the attribute + index of the

element in the spectrum. But the viewer can also display a custormnized label using the tango attribute
propetties. When the mouse enters one ofthe colored rectangles a tooltip displays the name ofthe
attribute and the index of the corresponding element.

The label displayed on the left side of each eldrnan be customized. By default this lable is
the attribute name + [ + index + ]. To define another label for the spectrum elemeatstine
attribute propertystateLabelsshould be defined. In the example above, this attribute ggoper
has been defineasing JIVE :



File Edit Tools

“Server | Device | Class | Alias | Property |

—yrrecavT
o [ rf-logger
¢ Eri-tra
¢ & trao
o @ Properties
& Polling
E& Event
@j Aftribute config
9 @]Altribute properties
#s] Bearm_on
[2%] Configuration_file
2%] ConfigurationFilePath
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no| Elec_power

#o| Rf_power
% SequenceHistory
&%) ShonStatus
8] Shutdown
o) State
#9] Status
@] Transmitter_mode
& Loaging
o= [] s-line
o~ [ sa-cr5
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el

“I-Device attribute properties [sy/rf-tra/tra0]

Property name Value
|| OpenCloselnverted 13 :true
12 : true
11: true
15 @ true
StateLabels lon Pump 1 {sy/rf-traftra0/SubDevicesStates[0])

lon Pump 2 {(sy/ri-traftra0/SubDevicesStates[1])

Focus 1 (syfrf-traftra0/SubDevicesStates[2])

Focus 2 {(syfrf-traftra0/SubDevicesStates[3])

Filament (sy/rf-trajtra0/SubDevicesStates[4])

wnode Power Supply (syfrf-trajtra0/SubDevicesStates[S])
High Yoltage Power Supply (sy/ri-trajtra0/SubDevicesStates[6])
Driver Power Supply {(sy/rf-trajtra0fSubDevicesStates[7])
Klystron Tube (syfrf-trajtra0/SubDevicesStates[S])

Circulator {sy/ri-traftra0/SubDevicesStates[9])

Wawe guide (sy/frf-traftra0/SubDevicesStates[10])

wnode Regulation {(sy/ri-traftra0/SubDevicesStates[11])
Driver Regulation {sy/frf-traftra0/SubDevicesStates[12])
Cavity Phase Regulation (syfrf-traftra0/SubDevicesStates[13])

Klystron Phase Regulation (syfrf-trajtra0/SubDevicesStates[15])
PLC (syfrf-traftra0/SubDevicesStates[16])
Dummy Load (sy/rf-traftra0/SubDevicesStates[17])

l Refresh ﬂ Apply ‘I New property H Copy H Delete

A collection of Spectrum attributes

A set of NumberSpectrum #ributes in one singlechart

The MultiNumberSpectrumVieweis used to view a collection of number spectrum attributes
inside a chart. Each number spectrum attribute is displyeah individual plot. All plots are

displayed inside the same

The following code example uses the KNumberSpectrumViewer to view 2
NumberSpectrum attribute§tp/test/1/att_spectrum™jlp/test/2att_spectrur .

INumberSpectrum
AttributeList

ins;

attl = new AttributeList();

MultiNumberSpectrumViewer mnsv = new MultiNumberSpectrumViewer();

Try{

ins = (INumberSpectrum) attl.add("jlp/test/1/att_spectrum™);
mnsv.addNumberSpectrumModel(ifs

ins = (INumberSpectrum) attl.add("jlp/test/2/att_spectrum™);
mnsv.addNumberSpectrumModel(ins);

€ . You can continue addingtherspectrum attributes

}catch (Exception ex)

{
System.out.printin("Cannot conneatevicé);
ex.printStackTrace();

}



The following screen shot shows the result of the execution of this code example:

1 T T T T T

0 50 1;)0 1;0 2;)0 250
jlpjtest/1/att _spectrum (Y1)

jlp/test/2/att _spectrum (Y1)

As you can see, this viewer associates each attribute plot to a colour in the order the attributes
have been added by the cdalol mted@hé GsdrdhdsNtbemb er S
possibility to change the visual aspects (co
each plot.

Trend of Spectrum attributes

The trend of number spectrum attributes

There are two ATK viewers which allow the userfollow the evolution of the values of the
arrayelementof a NumberSpectrum attribute.

1. NumberSpectrumTrendViewer

2. NumberSpectrumitemTrend

The first component (NumberSpectrumTrendViewer) will display and follows the evolution of
ALL elements of the gEtrum.

The second component (NumberSpectrumitemTrend) is more flexible. It can display the trend
of all elements of the spectrum as the first one does. But you can also specify which elements
(items) of the spectrum you want to see in the trend.

The folowing code sample illustrates the use offhamberSpectrumitemTrend

NumberSpectrumitemTrend nsit = new NumberSpectrumltemTrend();

try
{
ins = (INumberSpectrum) attList.add("fp/test/1/wave");

nsit.setPlotAll(false);
nsit.setModel(ins);
nsit.plotitem(30, NumberSpectrumitemTrend.AXIS_Y1, "wave[30]");
nsit.plotlitem(1, NumberSpectrumitemTrend.AXIS_Y1, "wave[1]");
}

catch (Exception ex)



{
System.out.printin("caught exception : "+ ex.getMessage())
System.exit(l);

}

mainFrame = new JFrame();
mainFrame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
mainFrame.getContentPane().add(nsit);

attList.startRefresher();

mainFrame.setSize(800,600);
mainFrame.pack();
mainFrame.setVisible(true);

/I Test hide and show item!
for (int i=0; i<10; i++)
{
try
{
Thread.sleep(5000);

}
catch(Exception ex)
{
}
nsit.hideltem(7);
try
{
Thread.sleep(5000);

}
catch(Exception ex)
{
}
nsit.showltem(7);
}
JAttributeList attl = new AttributeList();

StringlmageTableViewer sitv = newStringlmageTableViewe();



Try

{
isi = (IStringlmage) attl.add("my/test/dev/att_str_image");
sitv.setAttModel(isi);

}

catch (Exception ex)

{

System.out.printin("Cannot conneatevicé);
ex.printStackTrace();

}

The screenShot below show the NumberSpectrumitemTrendarsealy two elements (index
1 and index 30) of a numberSpectrum attribute :

14:31:00 14:31:10 14:31:20 14:31:30 14:31:40 14:31:50 14:32:00 14:32:10

wave[30] (Y1)
wave[1] (Y1)




Image attributes

Animage attribute is a Tango attribute whose format is Image (2 dimensional array) whatever
the data type of the attribute. In this chapter we will see hatetoand / or set a single image
attribute.

One single image attribute

Numberimage attributes

By number image attribute we mean any Tango Attribute whHoser ma t i's Al mag
dimensonal array) and whose data type is one of the numerical types. No mdtter i t 6 s a
DevLong, DevDouble , or whatever numerical typd.the attributes which are not a video

image such as a 2 dimensional array of numeric data, are considered to be Numberimage
attributes.

The NumberlmageViewelis used to display the value af2 dimensional array of numeric
data (not a video image)The following code sample illustrates the use tbe
NumberimageViewer.

INumberimage ini;
AttributeList attl = new AttributeList();
NumberlimageViewer niv = newNumberimageViewe();
Try
{
ini = (INumberlmagg attl.add("jlp/test/1/attimage");
niv.setMode{ini);
}
i:atch (Exception ex)

System.out.printin("Cannot conneatevicé);
ex.printStackTrace();

}



The following screen shot shows the result of the executidineafode samplabove:
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ol 35000

4 30000

- 25000

{20000
15000
10000
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50%[1024,1024) (748,242)=14053.0
Selection IRect (560,592) - [0,0] ] Average: 0.00 Std deviation: 0.00

ATK does not provide any component for setting a Numberimage attribute.

Rawlmage attributes

Rawlmage attributeare used for the images coming frordao camera, CCDs.yBconvention

the Raw Image data (image coming from video camera, CCDs) should be sent as attributes with
format = image and data type = DevUchdihe Rawlmage feature is not available for the
moment in the standard ATK. We are waiting for a tango dedmitif CCD / vidéo camera

i mages with different formats (jpeg, png, €
ATK. The ATK Rawlmage viewer will be supported when the attribute data type
AfDevEncodedo wil/l be available in Tango API

ATK does not providany component for setting a Rawlmage attribute



Stringlmage attributes

Bystringi mage attri bute we mean any Tango Attri
array) and whose data tymeDevString

The StringlmageTableViewers used to view at8nglmage attribute (a 2 dimensional array
of string). Each element of the attribute array will be displayed in a cell in a swing JTable.

The following code sample illustrates the use ofS3h@glmageTableViewer

IStringlmage i's
AttributeList attl = new AttributeList();
StringlmageTableViewer sitv = newStringlmageTableViewe();
Try
{
isi = (IStringlmage) attl.add("my/test/dev/att_str_image");
sitv.setAttModel(isi);
}
E:atch (Exception ex)

System.out.printin("Cannot conneatevicé);
ex.printStackTrace();

}

ATK does not provide any component for setting a Stringimage attribute.

b 1



Device Commands

Display a single tango device command

There are several viewers awadile to represent a Tango device commadr choice of the
viewerdepends on the type of the input and output argument of the command. For example the
VoidVoidCommandVieweis used for all commands with no input argument and no output
argument.

Commandswith no input and no output argument (VoidVoidCommand)

The commands with no input and no output argument are called VoidVoid commands in ATK.
The following list presents all the command viewernsable for VoidVoidCommands:

1. VoidVoidCommandVieweris asubclasses of swing JButtofhe label of the Jbutton
is the name of the commar&lclick on a VoidVoidCommandViewer will immediately
launch the execution of the corresponding command on the tango déViea.the
mouse enters the button a tooltip wikplay the name of the tango device on which the
command will be executed.

2. ConfirmCommandVieweris also asubclasses of swing JButtarThe difference with
previous viewer is that the click on the ConfirmCommandViewer button will just popup
aconfirmatim di al og wi ndow. The device serveraod
user confirms the dialog windowAs for the VoidVoidCommandViewer when the
mouse enters the button a tooltip will display the name of the tango device on which the
command will be execute




