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Middleware GLIA for Developing Large Collaboration Space
with Multi Networked Mice

SHINICHI NISHIMURA,"2 TAKAYA YUIZONOtt and JUN MUNEMORIt

Middleware GLIA has been developed for creating large collaboration space. GLIA com-
bines multi windows with multi cursors via a computer network. GLIA has a basic function
named as a networked mouse. The mouse consists of a combination of a mouse monitor and
a mouse agent, and the mouse agent can move to a window of another computer and access
the window. Examples of GLIA applications were developed, such as groupware for the dis-
tributed and cooperative KJ method, a paint tool for simultaneous drawing by multi users and
a sliding puzzle with 70 PCs, etc. To evaluate the performance of GLIA mice, some trials of
building large collaboration space had been performed and the communication performances
of the networked mice were measured. Those results showed as follows; (1) GLIA can unite
70 computers. GLIA would improve efficiency of the cooperative work such as the distributed
and cooperative KJ method which needs to have a look data. (2) Simultaneous moving of
some mouse agents for the networked mice makes feeling of delay, but it is assumed that
about ten participants feel less of the delay in the case of few simultaneous moving of mouse
agents. (3) The modification of a GLIA application from an existing Java Swing application
is mainly related to mouse events.
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01 GLIAOOODOOOO
Table 1 A list of supported functions of GLIA.
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Fig.2 Example of system composition using networked
mice.

<?xml version="1.0" encoding="UTF-8" 7>
<glia>
< peer name="host0” host="10.210.10. 1" port="2000" active="true”>
<left name="host2”/> <right name="host1”/>
<window x="0" y="0" w="1280" h="960" />
</peer >

< peer name="host1” host="10.210.10.2" port="2000" active="true”>
<top name="host3”/><left name="host0”/><right name="host2"/>
<window x="0" y="0" w="1280" h="960" />

</peer >

< peer name="host2” host="10.210.10.3"” port="2000" active="true”>
<left name="host1”/><right name="host0”/>
<window x="0" y="0" w="1280" h="960" />

</peer >

<peer name="host3” host="10.210. 10. 4" port="2000" active="true”>
<bottom name="host1”/>
<window x="0" y="0" w="640" h="480" />
</peer >
<Jglia>
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Fig.3 A setting of a collaboration space with multi

windows.
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Fig.4 A flow chart for handling networked mice.
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import glia. *;
import java. awt. *;
import java. awt. event. *;
import javax.swing. *;
public class GliaSample extends MouseAdapter {
long theMouselD;
public GliaSample () {
JButton b = new JButton(“click”);
b. addMouseL i stener (this) ;
Col laboFrame frame = new CollaboFrame () ;
frame. getContentPane (). add (b) ;
frame. pack () ;
frame. setVisible (true) ;
Mouse[] list = frame. getMouses() ;
theMouseID = |ist[0].getID();
]
public void mouseClicked (MouseEvent e) {
GliaMouseEvent ge = (GliaMouseEvent)e;
it (ge.getMouselD() == theMouselD) {
System. out. printin(“clicked!”);
}

}
public static void main(String[] args) {
new GliaSample();
}
}

import java. awt. *;

import java.awt. event. *;

import javax.swing. x;

public class SwingSample extends MouseAdapter {

public SwingSample () {
JButton b = new JButton(“click”);
b. addMouseL i stener (this) ;
JFrame frame = new JFrame() ;
frame. getContentPane (). add (b) ;
frame. pack () ;
frame. setVisible (true) ;

public void mouseClicked (MouseEvent e) {
System. out. printin(“clicked!”);
}

public static void main(String[] args) {
new SwingSample () ;
}
}

(a) GLIARR®DGUI T B4 5 Ll

(b) SwinghRDGUI TR 45 5 Ll

05 GLIAOOO JAVAOOOOOODOOODOO
Fig.5 A Java application development by GLIA.
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Fig.6 Paint software with a simultaneous drawing
function by multi mice.
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Fig.7 An example screen of KUSANAGI: a groupware for the distributed and
cooperative KJ method with a large collaboration space.
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Fig.8 A sliding puzzle with 70 computers.
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Table 2 Communication time of networked mice.
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Table 3 User’s impression of delay by the movement of a

mouse-agent.
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authoredMouseNumber 0 OO0 O0O00OO0OO0O0O

0000000000000GMouseEvent 00000

getMouselD 000000000000 O0OOOCDOO
oobooooood

ooooooooooOobObOOobOOo0O0o0o0ooooa

OO00000KJLabel OOOOOOOOODODOOO

0000000 mousePressed 0 0 0O O O mouseRe-

leased 000000000 ODOODOOO
oo0o0d0oo0oo0o0oo0oo0oooobooooooog
mousePressed 00000000000 DOOO0OO0O

000(1) OO0 MouseEvent 0 GMouseEvent 0 00O
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0000000 0lockedMouseNumber !'= 000 0O O
O0oo0oooooUuoOo@uoooooooooo

public class KJLabel extends JLabel implements
MouseListener {
public KJLabel 0 {
addMouseL i stener (this) ;
1

long authoredMouseNumber = 0;

public void mousePressed (MouseEvent e) {
GMouseEvent ge = (GMouseEvent)e:
if (authoredMouseNumber != 0) {
[/BRIZHD T D RDRIEEEZHE > TS,
return;

authoredMouseNumber = ge. getMouselD () ;
//RIRARY FMLE

public void mouseReleased (MouseEvent e) {
GMouseEvent ge = (GMouseEvent)e:
if (authoredMouseNumber != ge. getMouselD()) {
/DT IO RDIRIEEEZFE DTS,

return;

}
//RIRA R LE

authoredMouseNumber = 0;

}
//FD/HD Ay K

09 0D0O0O0O0OO0ODOODOO GUIDOOOoOOooOoo

Fig.9 A code for an access control of a GUI component.

00000 lockedMouseNumber 100000000
oooooooood
oooooooooooDoDOooooooooao
0O mouseReleased 0 0 O0OO0OO0OODOOODODOO
000000(1) 00 MouseEvent O GMouseEvent
00000000((R) 000000000000
0000000000 00lockedMouseNumber =
ge.getMouselD()[D OO OOOODOOOOOOO(3)
oo0o00oO0o0oooooooUooooooooood

0 lockedMouseNumber 0 00 00 0O 0O [
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Col laboFrame frame = new Col laboFrame () ;
TennisBall ball = - //BEYLWVKR—LFTIxy b
frame. migrageObject (Direction. LEFT, ball);

@AR—LATSzY +&ERETHTOTF L

public class Receiver implments MigrateListener {

public Receciver () {
Col laboFrame frame = new Col laboFrame () ;
frame. addMigrateListener (this);

}

public void objectMigrated (MigrateEvent e) {
TennisBall ball= (TennisBall)e. getMigratedObject () ;
Direction from = e. getFromDirection()

}N%Bhf%tﬁ—wt?ﬁ:ﬁb%ﬂﬁ?é

}

LY R—WATSzY) FERETHLHDTAT I LA

010 OOoOoO0OOoOOoOoOoOoooOooOoooOoDoooooooo
oo
Fig.10 A code for exchanging an object data between
windows for a collaboration space.
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