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INTRODUCTION

Welcome to Stopmi, anew way to create graphica user interfaces using the Java programming language.
This guide describes several steps required to use the stopmi framework: how to install the stopmi library in
your devel opment tool and how to use those libraries.

Please read this documentation which contains a quick-start information to take off with Stopmi as well as
answers to the most frequently asked questions.

For further information on the documentation available please consult the Stopmi web page at:

http://proj-stopmi .web.cern.ch/proj-stopmi/|

INCLUDING STOPMI LIBRARIES IN JBUILDER.

STEP ONE: MAPPING ONE OF YOUR DISKS IN WINDOWS EXPLORER.

The stopmi libraries are ingalled on a Unix server and can be accessed from a MS WINDOWS
environment. All you need is to map one of your disks on \\pcsux10\production| (To map in Windows
explorer: ToolsMapNetwork Drive,and then fill in the path specified choosing a disk to map).

STEP TWO: ADDING STOPMI LIBRARY TO JBUILDER.

To add anew library in Jouilder you need to follow these steps:

1. Onceyou have Jouilder opened, press on the*Project” menu item in the menu bar.

(L} JBuilder 4
File Edit Search Vie

DxE-add

Run Wizards Tools Window Help

= & o EH stoolmijpx -
@ stoolmi.jpx |
© [l =Project Source=
= [l devire
Fig. 1.1

2. Sdect “Default Project Properties’ from the pull down menu.

3. A dialog box appears with different tabs on the top. Stay on the “Paths’ tab that is selected by default,
press on “Required libraries” which isanother tab located in the middle of the dial og box.

4. Pressthe*Add” button.
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@ Default Project Properties
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Output path: |CUEJEMPLOastlasses -]
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Fig.1.2

5. A dialog box appears where you can include those libraries you want the tool to read when compiling
your files. First of all you need to create alibrary from stopmi files.

6. Press“New’, abutton you can find on the bottom of the dialog box.

7. Thefollowing window appears:

@ Mew Library Wizard

Define the new library

Selecta name and location for the new library, and

S add one or more paths containing classes, source, o
‘A documentation. JBuilder will automatically determine
4 the correct path types.

Hame:  [STOPMI

Location: ||User Home

M

| "4 Library paths:

| Add

| 0K || Cancel || Help |

Fig.1.3

Fill in the first field specifying the name of the library, e.g. “Stopmi”. Leave the location option as it is set
by default (“User Home”). Then press “Add” to specify the path to the stopmi files.
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8. You will see another window that lets you manage your files. On the disk you have mapped with the
stopmi files, select the “stopmiLIB.jar” file which isunder the stopmi directory and press OK.

1) Select Dne or More Directories E
Directory: | €2 v| @y X
F @ =K -
LA oy D kde

Desktop @ |7 netscape
@[] .ssh
o & ] xauth =
Home @ (] cern jdve
& ] Desktop
&l @ [ jalk1.2
- & [ ].0ve B
T ES] & ] nsrnail I
9 [ stopm
@ [ StopmilIB.jar =
| ok | ‘ Cancel | | Help |
Fig 1.4

Press* ADD” again and select the StopmiExternalLIB.jar to include it in the Sopmi library.

9. Press OK again and you will see a window where the newly created library has been included
(“Sopmi™). Select it, press ok and you will see that your library has been added to the “Required

libraries’ area
@ Default Project Properties
rPaths |/General WDehug rlmr(:ode Style |/Team |
JDH: java 1.3.0-C [= |
Output path: CJEJEMPLOfastlasses N
Backup path: CYEJEMPLOflasclasses =]
Working directory: | CJ/EIEMPLO/misproyectos ,:

rSource rDocumentation rRequired Libraries |

STOPMI | Add...
Edit...
Remove
Reset | OK || Cancel || Help |

Fig. 1.5
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ADDING STOPMI BEANS TO JBUILDER PALETTE.

Note: this action can be performed if you have included the Stopmi library in your devel opment tool, as
described in partl.

To include the stopmi beans on your palette, follow these steps:

1. Select the “Tools’ option from the menu bar in Jouilder and select “Configure palette” from the
pulling submenu.

@JBuiIder 4 - C:/EJEMPLO/misprovectos/device/DevinaT ableModel java

File Edit Search Yiew Project Bun Wizards ndow Help

DEE-QE@ |~ ~2B S Abhh AR(HL - -H-a

2D E stoolmijpx - fr& DeviceTableModel r[& DeviceTreeModel |
stoolmijpx ' fa
& [f =Project Source= # Title:
& [{§ device # D erricting
Fig. 2.1

2. A paette properties window appears with two tabs at the top: “Pages’ and “Add Components’.
“Pages’ refersto the way that beans are organized on the pal ette.

3. Create a new page to include your stopmi beans. With the “Pages’ tab selected press “Add” button.
Write the name of the new page you are creating.

¢ Add Page [x]

Page name: |STOPMI| |

| 0K || Cancel H Help ‘

Fig. 2.2

4. Onceyou have created a new page, you will see that it appears on the list of existing pages. Sdlect the
page created and change the top tab to “ Add components’.

(D) Palette Properties E
Pages | Add components |
Add K its to a Comg it Palette page.
Select a library which contains the components you wish to install. This will
construct a classpath which you browse to selectthe exact companents to
install. You can repeatthe process as manytimes as needed if multiple
libraries are involved.
Library to install bean from:
java 1.3.0-C Select library...
Select palette page:
|s‘topmi - | | install... |
| 0K | | Cancel | | Help
Fig. 2.3
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Press the “Select library” button. Then select the Slopmi library you created with the first part of this
guide.

Press OK to get back to the “Palette properties’ window. Press the “Install” button and look for the
Cern folder in the tree. Open the “Stopmi / Beans’ folder and select all the OPBeans you find inside,
except by the OPLabTypes and Beaninfo files (to select more than one bean at a time, hold the
“CTRL” button when selecting the OPBeans).

Press ok and you will receive a message confirming that your beans have been added to your palette.

If you have followed the steps correctly, the OPBeans should now appear on your palette.
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CREATING A PANEL

1. Design by hand your interface.

S8 AT E TR TR B ETE

List f compugers MODIFY Apsterm Properties
FCSPEO12 125154 20 IFdddrens
FCSFOG5S

FIHD
FCERa009 initial Condmration
FCSPE059

DELETE
ey 1309100 | Ferumder

(o0 |
O Comaundc, [0 Heep advesses

ACT OIS REP QRTIE...
W compute addat 122.2000... O Defuis U Foese
Coulart firdthe rumber.. O Delgevales [0 Compringsal

Fig. 3.1 Example of an interface

2. Theinterface you have created is a Panel in Java, and the elements you have placed in your interface
like buttons, labels, textfields,..etc. are called “beans’. In Appendix 3 you can find all the beans that
Stopmi provides.

3. In Jouilder open the file with the sufix “-mainPanel” that is been generated by the wizard. Y our Panel
appears now opened in Jouilder as source code. Click the Design tab a the bottom to open the
designer.

‘ 1] 4]
Panel1.java

-LSuurce LDesign LBean IDnc IHistury |
N

Fig. 3.2

Thisiswhat you see on the designer. The central square is your panel, you can enlarge it with your
mouse clicking and dragging the point in the corner.

S paneit | Click the arrowsto

W Swing | Swing Conteiners | DataExpress | dbSwing | More sbSwing | dhswing Madets | ntermetbeans | & | corpa. Express| . .

s o i v [T ) o o e e o 5 find the stopmi beans
:

— — you haveincluded in
alignment: 05
alignmenty” 05
hackground [ cantral
border
debugGraphics =defaults
doubleBuffered True
enabled False
fant "Dialag”, 0,12
fareground M Biack
Pane‘-_\ layout BorderLayout
maximumsize 2147483647, 2147
a minimumSize 0,0 1
= nextFocusahlaG — \> Propertl €s
opague True i
preferredSize 0,0 corres Ondl ng tO
L requestFocusEn... Trus ect
toolTipText the ObJ
AN selected on the
left, panel in this

Source | Design | Bean | Doc | History

Fig. 3.3 Designer
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3.1 The OPPand you are working with has the "layout” property set to “XYLayout”. Thisisatrick
that will et you place the components wherever and with whatever size you like. After placing all
the components you will change the layout again to a smpler one, so your panel description will
not be so heavy and the components will adapt to a size change. For this layout conversion to be
effective you have to place your beansin away that the tool can convert their position to a defined
layout. You can get this defining nested panels. (apendix 3 identifies the most common layouts
you can use).

3.2 Identify the nested layouts your interface could be composed of.

Morth

[ S0 AT S TRATOR Sy ST | -~

List f compuder: Spstem Properties

MODIFY
FCEPE012 173158360 BAddes
PCSFORSD
FCEPS000 o Center
PCSPE050 Chufpurmsio: T

DELETE
DCEpEmas

12334120 Povtmumbar

Mew computer addel 1232000, 0O Sofais
Clownlaa't fivd the vmber.

O commanic [ ep adreses

ACT] L
O Fare

[0 Defacvaives [ Compringsal

3
e GridLapout (1, 1)

Lisz G £gd
7 e MODIFY List of computars

FCSPS012 pr—— MODIFY

PCSFOBSS

FCSPS050 FCSFS002
PCSPS059

DELETE

DCSPS34S pym—

PCEPS34S5
ey — \—
ACTIONE REF ORTING...
South ——_
New congnuter addaf 121.2000... .
Couic't findthe numder. .. FridLayout (1, 1)

3.6 Place the OPPanels. Select the Stopmi beans page (1), click on OPPandl bean (2) and then
click to placeit on the main area (3).

| & Panel1 |
(1) 1 [,\\'5 DatsExpress | doSwing | More dbSwing | dbSwing Models | InternetBeans | ST | CORBA Express | JClegs  StopBeans | |
=
= — == 2 gt 7 g [E] P s
) < ok | E— =] tabel mhf2 tabe I:E I:’ |:| E ek EE ffield an.oﬂ .=
| & Panel1 |
(2) I DataExpress | dhSwing | hore dbSwing | dhSwing Models | InternetBeans | 2T | CORBA Express | JClass  StopBeans I <| 'I
%ﬂmrwme@%ﬂEmrm@E

OPPane

I it SL Technica note: last modified 01/03/01 by StopMI team - 8-



M STOpMTI'

NOTE: On the properties
panel on the right you can
change the OPBorder
property, SO you can see
the panel you have placed
clearer.

3)

Fig. 3.6

3.7 Adding successive OPPanels and resizing them you should get to this point:

]

—

Fig 3.7. Nested Layouts.

3.8 Start placing your OPBeans from the top layer to the bottom one. Follow the same 3 steps as
before but selecting the corresponding beans.

— ]
Use the Properties Pand
on theright to change
labels, borders, fonts...
Consult the appendix 4 for
the meaning of the different
properties.

Fig. 3.8
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3.9 Place thefirst four buttons and change its properties.

Save timel: By pressing the
“ctrl” button while
’m selecting components, you
can change properties for
all the components sel ected

GRS at the sametime.
OPButton |

OPButton

3.10 Continue placing components and remember that you can use the tree on your left to select
components, copy and paste, delete, etc and see how your pands are organized.

SLC ADMINISTRATOR SYSTEM |

System Properties
IP Adress
FIND
Configuration

DELETE Port Number g

u .
[C] Communi... & | QPCheckBox
- n

| woorv|

Sl oFLabel

@ [ ] oPPanelz (GridLayouty
#¥ gridLayouts
@ [ ]|oPPaneld (BorderLayout)
# horderLayout3
@ [ ] oPPaneld (GridLayouty
#¥ aridLayout!
@ [ oPPaneIT (BorderLayout
#¥ borderLayout!

oPListt

ADD

[_] OPCheck... || OPCheckBox

@ [] oPPanels (verticalFlowl g
# verticalFlowLayout]

ok | oPButtont
ok | oPButton3
ok | oPBUttond

= [T OPCheck... [ OPCheckBox

v

Fig. 3.10

3.11 Once you have placed all the componentsit is time to change the panel layouts. Remember
that you have worked with XY Layout and if you do not change this layout your panel definition
will be long, heavy and will not resize when you run your application.

SL Technical note: last modified 01/03/01 by StopMI team



M STOpMTI'

3.12 Select one of the top panels, e.g. the one containing the four buttons and change the Layout
property to Vertical FlowLayout.

FCSP5912
FCSPS059
FCSPS009
FCSP5345

3.13 Continue converting the layouts that you have defined at the beginning of your design. If you
have only one component over a panel, change to BorderLayout (you use this panel below the
component because thisis your first design, in the future you will not need it). When changing to
GridLayout, you can specify number of columns and rows clicking on “Gridlayout” on the tree on
your left. Figure 3.12 shows more layout changes and in figure 3.13 the borders of OPPanels have
been modified too.

PCSPS912
PCSPS059
FCSPS009
PCEPE345
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PCSPSa12
PCSPS059
FCSPS009
FCSP5345

3.14 Performing the last change:

PCSPES12
PCSPE05Y
PCSPE009
PCSPE345

Fig 3.14.
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The OPController

1. What is it?

The OPController was conceived to attempt to give a sSsandard way for developersin SL to organise their
callbacks (listenersin Javaterms). The aim wasto effectively separate the visual part of the application (ie
the panel with buttons, lists etc) from the code that would perform tasksin response to users requests(iea
button press). In addition, the controller attempts to ease the burden of setting up potentially hundreds of
listeners and gives the devel oper one method that will perform this task automaticaly. It ishoped that
devel opers who choose the OPController method of building GUIs, will produce well structured, clearly
defined, and standard applications.

2. What’s wrong with the normal method of ‘controlling’ my application?
Generally, developers will devel op classes that encapsulate both GUI components (eg buttons) and the
corresponding event listeners.

Application

MyPanel1 implements
ActionPerformedListener

Create buttonl
addA ctionPerformedListener(this)

actionPerformed(){
... code goes here

MyPanel2 implements
ActionPerformedListener

Create buttonl
addA ctionPerformedListener(this)

éét.i.onPerformed(){
... code goes here

} }

Thisisnormally the default for users of a GUI tool such as JBuilder (although the syntax differs dlightly).
The alternative, is to collect the event listenersin a separate class like this:

Application
MyEventL istener implements
MyPanel1 ActionPerformedListener
Create buttonl
addActionPerformedListener(myEvL sner) actionPerformed(){
... code goes here
}
MyPanel 12
Create buttonl
addA ctionPerformedListener(myEvL sner)

Use of thismethod, clearly separates the actions from the GUI, and makes the application’s action code
clearly defined and easly maintainable (ie to fix a bug, the developer doesn’t need to wade through
hundreds of lines of irrelevant code to find the problem!) It should be made clear at this point, that
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choosing to separate the actions from the GUI components does not follow the object oriented nature of
Java, and Java purists should stop reading here!’ The potential advantages of doing thishowever, may make
you decide to choose this method.

With this arrangement, we satisfy the first wish made in section 1 — To separate the code from the GUI.
We till however, need to attach many callbacks to our components. Thisis werethe OPController
framework can be used.

3. The OPController

The OPController, is basically a generic listener that can aso hold other information pertaining to the
actions of an application. In its basic form, the controller has no listening capabilities. Therefore, in order
to create auseful controller, you will need to extend the base class, and implement the listenersyou're
interested in.

MyPanel
4 . .
MyController | _______ > ActionListener
ActionPerformed(); ActionPerformed();
\ J

In Java termsthis equates to the following:
MyControl | er extends OPController inplenents ActionListener

Stating that you will implement the ActionListener interface, means that you must aso implement the
actionPerformed() method to collect the resulting events.

Now that your controller has ActionListener capabilities, you can call one of the methods in the controller
(inherited from OPController) to register your panel with this controller. The following methods are
currently available in the OPController.

* addListenersNeeded(Container)
* Usethismethod to add listeners for the interfaces defined by your controller to all children of the
given container. Normally the container isan OPPanel, but it could be a menu for example.
» addListenersNeeded(Container, Clasy[])
» Usethismethod to add listeners for the specified interfaces to all children of the given container.
Of course, your controller will need to implement the specified interfaces for thisto work. An

example here would be
myControl | er. addLi st ener s(nyPanel , new C ass[]{Acti onLi stener. cl ass});

* addListenersNeeded(Vector)
» Usethismethod to add listeners for the interfaces defined by your controller to the given
components (contained in the Vector).
» addListenersNeeded(Vector, Clasy])
» Usethismethod to add listeners for specified interfaces defined by your controller to the given
components (contained in the Vector). Again, your controller must implement the given listeners.
Normally, you would use the first variant of the addListenersNeeded function. The other methods are
supplied for special cases.

I q SL Technical note: last modified 01/03/01 by StopMI team
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4. Other ‘Objects’

Aswell asmanaging callbacks for GUI components, the controller also hasthe facility to store references
to ‘Objects . Anybody who has written Java applicationswill know that passing referencesto arbitrary
objects between different components of an application can cause considerable problems. Theoretically,
this reference problem can generally be solved by good, structured design of the OO hierarchy. Inreality,
programmers of new Java software in SL will probably opt for amethod similar to the one supplied by the
OPController, where they can expose references just like they doin *C’. That isnot to say, that objectsin
the controller areakin to *C’ global variables however!

The OPController solution to thisproblem isthis. If you inform the OPController of the existance of an
Object, by passing its reference, the controller code (ie your code) can access this object by querying its
controller. For example, if | have an object of type ‘ CurrentUser.class’, and | have two controllers (c1 &
c2) that wish to examine this class, you would have something like the following:

Current User user;
cl. addObj ect Ref erence(user);
c2. addbj ect Ref erence(user);

From anywhere within the controller, it is then possible to display the user information like this

CurrentUser user = (CurrentUser)(this.getObject(CurrentUser.class));
System out. println(“CurrentUser::”+user);

The more astute Java programmers, will be thinking “what if | have two objects of the same class?’. The
answer isthat, at the moment, you can’t! Therefore, if you want to pass an object reference to a controller,
it needsto beaunique class. Thisin itself isnot a bad thing, asit may encourage devel opers to encapsulate
data and methods in class files, where they might otherwise have not done so. Nevertheless, this
shortcoming gill exists, and may be addressed in the future if demand dictates.

5. One for all, or all for one?

Given the design of the OPController, you have the freedom to organise your panels, objects and
controllersin any way you wish. You could for example, have an application with 6 OPPanels contained in
atabbed pane, each with its own controller which will be given Object references to the objects it needsto
act on.

Application

Panel1 Panel2 Panel X

O O [l

Cl Cl l

O O [l

O [l O O [l O

Controllerl Controller2 ControllerX

\ /

Objectl Object2
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On the other hand, you could choose to have one controller for your entire application like this

Application

Panel 1

Panel2

O o0ono

O

Oooao

Panel X

N

\EIEIEIEI

Controller

SN

Objectl

Object2

Whichever way you choose depends on the application and is up to you.

6. Writing the callbacks
The way in which you will write your callbacks isdown to you. It'simportant to note however, that for
efficiency reasons, you may want to determine which Pand an event was fired from (this avoids countless
if/else combinations for large GUISs). In order to facilitate this, the controller provides some convenience
functions to discover who isfiring the events. These are asfollows:

» get OPPanel ((Obj ect obj)
Thisfunction will return aregistered OPPanel, which isthe visua parent of the given object
(which should be a GUI component reference obtained from the event source). In order for thisto

work, you should have added the component through the function

‘myControl |l er.addLi st ener sNeeded( nmyMai nP) " .

Once you know the parent of the object, you can create your event handler as follows:

Publ i c voi d actionPerforned(Acti onEvent e){

/1 get the annonynous parent
OPPanel parent = get OPPanel (e. get Source());

/1 find which panel it came from
i f(parent instanceof MyPanel){
/1 we know it cane from MyPanel
MyPanel nyP = (MyPanel ) parent;
/1 find the exact conponent
i f(e.getSource() == nyP.buttonl){
/1 do sonething

parent instanceof MyPanel 2){

we know it canme from MyPanel 2

MyPanel 2 nyP = (M/Panel 2) parent;

i nd the exact component

e. get Source() == nyP.text1)({
/1 do sonething

lelse if(
/

}
/1l etc

SL Technical note: last modified 01/03/01 by StopMI team
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You should see, that using this method, you can separate events from different panels and act on
them accordingly.

 get OPPanel (O ass toSear chFor)
» Thisfunction will return aregistered OPPanel, which has the same class as the given argument.
So, if you had adistinct class for you pandl, called ‘ MainPanel.class’, and you added it to the
controller by performing ‘ myController.addListenersNeeded(myMainP)’, you can retrieve a
reference to this panel in you callback. With thisreference, you can creste, for example, an
ActionListener callback like this:

Publ i c voi d actionPerforned(Acti onEvent e){
Mai nPanel nyMai nPanel = (Mai nPanel ) get OPPanel ( Mai nPanel . cl ass);

i f(e.getSource() == nyMai nPanel . buttonl){
/1 do sonething

}
/1l etc

Note that for this method to work, the class must extend from OPPanel.

Use of thismethod to determine who fired an event is not recommended for controllers of many
panels. Thereason for thisisthat in order to determine which component fired the event, you may
have to test againgt every component from every registered pand in the controller. Therefore, it's
recommended that you stick with the first method.

7. Not just GUI components can fire events...
The OPController is primarily designed for handing events from a GUI. If you examinethe controller

however, you will seethat it is basicaly a generic event listener. Therefore, you can ask the controller to
listen events fired from any source.

For example, say you have a motor device, which fires a PopertyChangedEvent every 5 seconds. So long
as the controller implements the PropertyChangedListener interface, thereisno reason why it can’t respond
tothefired events. Furthermore, if you want to update atextfield in a GUI with the latest values from the
motor, you need only regiger the OPPanel containing the textfield to be able to write a smple callback for
the motor. To complete the application, you can control the motor settings through the controller, by
responding to user button clicks for example.

Application
*CB1 isan ActionPerformed Callback
*CB2 is an PropertyChanged Callback
Controller
User request to Controller requeststo
change motor settings change motor settings
GUI Panel » -- CB1* - < Motor
< -- CB2* - [
Controller request to PropertyChanged
update interface events

Theresulting application is clear, and can be documented very easily.

8. Useful examples and references

Examples: pttp://proj-stopmi.web.cern.ch/proj -stopmi/M otor Example.nhtml
StopMI Wizard:

StopMI Docs: it

p://proj-stopmi.web.cern.ch/proj-stopmi/sdocmi/Packages.html
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Appendix 1. LAYOUTS

FlowL ayout
Thisisthe simplest of the AWT layout managers. Its layout strategy is:

- lay out as many components as will fit horizontally within a container
- start anew row of components if more components exist
- if al components can not fit, they are not shown.

o II=] Ed | o PRI ECQTes =
@) 8¢l ol El| |&E s je] | [
ﬂ ilﬂ ] ﬂﬂ

BorderLayout

BorderLayout is probably the most useful of the standard layout managers. It defines a layout scheme that
mapsits container into five logical sections:

The firg thing going through your mind should be "but | will never have a GUI that looks like that!"
Moreover, you are probably correct. However, the secret isin mastering its nesting capabilities, and using
two or three of the logical sections. (It's very rare that you'll actually use more than three of the positionsin
acontainer at once).

[ BorderTest =] &3

Marth

Wiast Center East
South

GridLayout

GridLayout lays out its componentsin agrid. Each component is given the same size and is positioned | eft-
to-right, top-to-bottom. When specifying a GridLayout, there are two main parameters. rows and columns.

ESGrid Test  [M[=] B3

...............

F1 2 3 4

5 ] T g

g 10 11 12
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Appendix 2. How to create popupmenus.

PopUpMenus are small windows that appear when you click the right button of your mouse on a
component. Y ou can create these menus when designing your pand with Jbuilder:

1. Click on OPPopUpMenu on the palette and paste it anywhere on your panel.
2. You will seethat in the tree facility of Jouilder the “Menu” folder is open and your Popupmenu

has been added:

'? stopmi.Panelt
@ vl
@ [] this (BorderLayouty
# horderLayoutt
g _IMenu

I%‘ OPPopuphenul

__| Data Access
| Other

3. Click twice on the new oPPopupMenul placed on the above mentioned tree.

4. Your Pand is not shown now and a new visual designer appears. This is the designer used by
Jouilder to create PopupMenus.
——
li Swwing | Swing Containers I DataExpress

List 2
_;s:? < [fesdt ! Label Hochesk [ ] ti

B X W%

5. Click twice on the small square to start creating your menu. You have a small palette to add new
items, separators, submenus...

L Mot | [List
".’I‘_? ( = 1 Label Echezk - tlarl

2 E % X k%

change

i

6. Once you have finished creating your OPPopUpM enu, click on one of the OPBeans from
thetree in Jbuilder tool to see your main panel again.

7. The popupmenu you have just created is part of your Panel, so you can have a reference
to it asto the other variables on the Panel.

I ﬁ?"- SL Technical note: last modified 01/03/01 by StopMI team
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