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3.6.2 Custom Tr eeMbdel Implementation

If the Def aul t Tr eeMbdel implementation is not sufficient for an application, develop-
ers also can provide custom implementations of interface Tr eeModel . Fi | eSyst em
Model (Fig. 3.18) implementsinterface Tr eeMbdel to provideamodel of acomputer’'s
file system. A file system consists of directories and files arranged in a hierarchy. Line 17
declaresaFi | e referencer oot that serves as the root node in the hierarchy. ThisFi | e
isadirectory that containsfiles and other directories. The Fi | eSyst emvbdel construc-
tor (lines 23-26) takesaFi | e argument for theFi | eSyst emvbdel root. Method get -
Root (lines29-32) returnstheFi | eSyst emvbdel 'sroot node.

When building itsview of aTr eeMbdel , aJTr ee repeatedly invokes method get -
Chi | d (lines 35-46) to traverse the Tr eeMbdel 's nodes. Method get Chi | d returns
argument par ent 'schild node at thegiveni ndex. ThenodesinaTr eeModel need not
implement interface Tr eeNode or interface Mut abl eTr eeNode; any Obj ect can be
anode in aTr eeModel . In class Fi | eSyst envbdel , each nodeisaFi | e. Line 38
casts Obj ect reference par ent toaFi | e reference. Line 41 invokes method | i st of
classFi | e to get alist of filenamesindi rect ory. Line45returnsanew Tr eeFi | e
object for the Fi | e at the given i ndex. JTr ee invokes method t oSt ri ng of class
TreeFi | e toget alabel for thenodeinthe JTr ee.

package comdeitel.advjhtpl.nvc.tree.fil esystem

i mport java.io.*;
import java.util.*;

Co~NOOUR~AWNPE

10 inport javax.sw ng.*;
11 inport javax.swi ng.tree.*;
12 inport javax.sw ng.event.*;

14 public class FileSystenvbdel inplenents TreelMdel {

17 private File root;

20 private Vector |listeners = new Vector();

23 public FileSystemvbdel ( File rootDirectory )
24 {

25 root = rootDirectory;

26 }

Fig. 3.18 Fi | eSyst emVbdel implementation of interface Tr eeModel to
represent a file system (part 1 of 5).
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29 public Object getRoot ()
30 {

31 return root;

32 }

35 public Object getChild( Object parent, int index )
36 {

38 File directory = ( File ) parent;

41 String[] children = directory.list();
45 return new TreeFile( directory, children[ index ] );

49 public int getChildCount( Object parent )
50 {

52 File file = ( File ) parent;

55 if ( file.isDirectory() ) {

57 String[] fileList = file.list();
59 if ( fileList !'=null )

60 return file.list().length;

63 return O;

67 public bool ean isLeaf ( Object node )

{
69 File file = ( File ) node;
70 return file.isFile();

74 public int getlndexOfChild( Object parent, Object child )
75 {

77 File directory = ( File ) parent;

Fig.3.18 Fi | eSyst emvbdel implementation of interface Tr eeMbdel to
represent a file system (part 2 of 5).
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File file = ( File ) child;

String[] children = directory.list();

for (int i =0; i <children.length; i++ ) {

if ( file.getName().equals( children[ i ] ) ) {

return i;

}

return :

public void val ueFor Pat hChanged( TreePath path,

{

Cbj ect val ue )

File oldFile = ( File ) path. getLast Pat hConponent ();

String fileParentPath = ol dFil e. get Parent ();

String newFileName = ( String ) val ue;

File targetFile = new Fil g(
fileParentPath, newFil eNanme );

ol dFil e.renaneTo( targetFile );

File parent = new File( fileParentPath );

int[] changedChil drenlndices =
{ getlndexOChild( parent, targetFile) };

Cbj ect[] changedChildren = { targetFile };

Fig. 3.18 Fi | eSyst emVbdel implementation of interface Tr eeModel to

represent a file system (part 3 of 5).
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131

132 fireTreeNodesChanged( path. get ParentPath(),
133 changedChi | drenl ndi ces, changedChildren );
134

135 }

136

137

138

139 private void fireTreeNodesChanged( TreePath parentPath,
140 int[] indices, Object[] children)

141

142

143 TreeMbdel Event event = new TreeMdel Event( this,
144 parent Path, indices, children );

145

146 Iterator iterator = listeners.iterator();
147 TreeModel Li stener |istener = null;

148

149

150 while ( iterator.hasNext() ) {

5! listener = ( TreeMbdel Listener ) iterator.next();
152 i stener.treeNodesChanged( event );

153 }

154 }

155

156

157 public void addTreeModel Li st ener (

158 Tr eeMbdel Li st ener |istener )

159

160 listeners.add( |istener );

161 }

162

163

164 public voi d renoveTreeMdel Li st ener (

165 TreeMbdel Li st ener |istener )

166

167 listeners.renmove( listener );

168 }

169

170

171

172 private class TreeFile extends File {

173

174

175 public TreeFile( File parent, String child)
176 {

177 super( parent, child );

178

179

Fig. 3.18 Fi | eSyst emVbdel implementation of interface Tr eeModel to
represent a file system (part 4 of 5).
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180

181

182 public String toString()
183 {

184 return getName();

185 }

186

187 }

Fig. 3.18 Fi | eSyst emVbdel implementation of interface Tr eeModel to
represent a file system (part 5 of 5).

Method get Chi | dCount (lines 49-64) returns the number of children contained in
argument par ent . Line 52 casts Obj ect referencepar ent toaFi | e reference named
file.lffil eisadirectory (line55), lines 5760 get alist of file namesin the directory
and returnthel engt h of thelist. If f i | e isnot adirectory, line 63 returns 0, to indicate
that f i | e hasno children.

A JTr ee invokes method i sLeaf of classFi | eSyst enibdel (lines 67-71) to
determine if Obj ect argument node is a leaf node—a node that does not contain chil-
dren3In afile system, only directories can contain children, so line 70 returnst r ue only
if argument node isafile (not adirectory).

Method get | ndexX Chi | d (lines 74-98) returns argument chi | d’sindex in the
given par ent node. For example, if chi | d were the third node in par ent , method
get | ndexOf Chi | d would return zero-based index 2. Lines 77 and 80 get Fi | e refer-
encesfor thepar ent andchi | d nodes, respectively. Line 83 getsalist of files, and lines
86-93 search through the list for the given chi | d. If the filname in the list matches the
given child (line 88), line 91 returnsthe index i . Otherwise, line 95 returns - 1, to indicate
that par ent did not containchi | d.

The JTr ee delegate invokes method val ueFor Pat hChanged (lines 101-135)
when the user editsanodein thetree. A user can click on anodein the JTr ee and edit the
node's name, which corresponds to the associated Fi | e object’s file name. When a user
editsanode, JTr ee invokesmethod val ueFor Pat hChanged and passesaTr eePat h
argument that represents the changed node’ s location in the tree, and an Obj ect that con-
tains the node's new vaue. In this example, the new value isanew filename St r i ng for
the associated Fi | e object. Line 105 invokes method get Last Pat hConponent of
class Tr eePat h to obtain the Fi | e object to rename. Line 108 gets ol dFi | e’s parent
directory. Line111 castsargument val ue, which containsthenew filename, toaSt ri ng.
Lines 115-116 create Fi | e object t ar get Fi | e using the new file name. Line 119
invokes method r enaneTo of classFi | e torenameol dFi | etot arget Fi | e.

After renaming thefile, the Fi | eSyst enmivbdel must notify its Tr eeModel Li s-
t ener sof thechangeby issuingaTr eeModel Event . A Tr eeModel Event thatindi-
cates a node change includes areference to the Tr eeMbdel that generated the event, the
Tr eePat h of the changed nodes' parent node, an integer array containing the changed
nodes' indices and an Cbj ect array containing references to the changed nodes them-
selves. Line 122 createsa Fi | e object for the renamed fil€' s parent directory. Lines 125—
126 create an integer array for the indices of changed nodes. Line 128 creates an Obj ect

3. Leaf node controlstheinitia screen display of the expand handle.
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array of changed nodes. The integer and Cbj ect arrays have only one element each
because only one node changed. If multiple nodes were changed, these arrays would need
to include elements for each changed node. Lines 132-133 invoke method f i r e Tr eeN-
odesChanged to issuethe Tr eeMbdel Event .

e JTr ee uses the index and Cbj ect arraysin a Tr eeModel Event to determine which

2 nodesinthe J Tr ee need to be updated. This method i mproves per formance by updating only
the nodes that have changed, and not the entire JTr ee.

Method f i r eTr eeNodesChanged (lines 139-154) issuesa Tr eeMbdel Event to
al registered Tr eeModel Li st ener s, indicating that nodes in the Tr eeMbdel have
changed. Tr eePat h argument par ent Pat h is the path to the parent whose child nodes
changed. Theinteger and Obj ect array arguments contain the indices of the changed nodes
and references to the changed nodes, respectively. Lines 143-144 create the Tr eeMbdel
event with the given event data. Lines 150153 iterate through the list of Tr eeMbdel Li s-
t ener s, sending the Tr eeMbdel Event to each. Methods addTr eeModel Li st ener
(lines 157-161) and r enroveTr eeMbdel Li st ener (lines 164-168) dlow Tr eeMbd-
el Li st ener sto register and unregister for Tr eeMbdel Event s.

Inner-class Tr eeFi | e (lines 172—-186) overrides method t oSt r i ng of superclass
Fil e. Methodt oString of classFi | e returnsa St ri ng containing the Fi | e’sfull
path name (e.g., D: \ Tenp\ README. TXT). Method t oSt ri ng of class TreeFi | e
(lines 182-185) overrides this method to return only the Fil e’s name (eg.,
README. TXT). Class JTr ee uses a Def aul t Tr eeCel | Render er to display each
node in its TreeMbdel . The Def aul t TreeCel | Render er invokes the node's
t oSt ri ng method to get thetext for the Def aul t Tr eeCel | Render er 'slabel. Class
Tr eeFi | e overrides method t oSt ri ng of classFi | e so the Def aul t TreeCel | -
Render er will show only the Fi | e’snameintheJTr ee, instead of the full path.

Fi | eTr eeFrane (Fig. 3.19) usesaJTr ee andaFi | eSyst emvbdel toallow the
user to view and modify afile system. The user interface consists of aJTr ee that shows
thefile system and aJ Text Ar ea that showsinformation about the currently selected file.
Lines 33-34 create the uneditable JText Ar ea for displaying file information. Lines 37—
38 create a Fi | eSyst emvbdel whoserootisdi rectory. Line 4l createsa JTr ee
for the Fi | eSyst emvbdel . Line 44 sets the JTr ee’s editable property to t r ue, to
allow usersto renamefiles displayed inthe JTr ee.

1

2

3

4 package comdeitel.advjhtpl.nvc.tree.fil esystem
5

6

7 inport java.io.*;

8 inport java.awt.*;

9 inport java.aw.event.*;

10

Fig. 3.19 Fi | eTr eeFr ane application for browsing and editing a file system using
JTree and Fi | eSyst emVodel (part 1 of 4).
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12 inport javax.sw ng.*;
13 inport javax.swi ng.tree.*;
14 inport javax.sw ng.event.*;

16 public class FileTreeFrame extends JFranme {
19 private JTree fileTree;

22 private Fil eSystemvbdel fil eSystenibdel;
25 private JTextArea fil eDetail sText Area;

28 public FileTreeFrane( String directory )
29 {
30 super ( );

33 fil eDetail sText Area = new JTextArea();
34 fil eDetail sText Area. setEditable( false );

37 fil eSystenvbdel = new Fil eSyst enivbdel (
38 new File( directory ) );

41 fileTree = new JTree( fil eSystenibdel );
44 fileTree.setEditable( true );

a7 fil eTree. addTreeSel ecti onLi st ener (
48 new TreeSel ecti onLi stener() {

52 public voi d val ueChanged(
53 TreeSel ecti onEvent event )

{
55 File file = ( File)
56 fil eTree. get Last Sel ect edPat hConponent () ;

58 fil eDetail sText Area. set Text (
59 getFileDetails( file) );

61 }
62 DE

Fig.3.19 Fi | eTr eeFr anme application for browsing and editing a file system using
JTree and Fi | eSyst emVodel (part 2 of 4).
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63
64
65 JSplitPane splitPane = new JSplit Pane(
66 JSpl it Pane. HORI ZONTAL_SPLI T, true,
67 new JScrol | Pane( fileTree ),
68 new JScrol | Pane( fileDetail sTextArea ) );
69
70 get Cont ent Pane() . add( splitPane );
71
72 set Def aul t Gl oseQperati on( )
73 set Si ze( , );
74 setVisible( true );
75 }
76
77
78 private String getFileDetails( File file )
79 {
80
81 if ( file == null )
82 return ;
83
84
85 StringBuffer buffer = new StringBuffer();
86 buf f er. append( + file.getNane() + );
87 buf f er. append( + file.getPath() + );
88 buf f er. append( + file.length() + )
89
90 return buffer.toString();
91 }
92
93
94 public static void main( String args[] )
95 {
96
97 if ( args.length !'=1)
98 Systemerr.println(
99 )
100
101
102 el se
103 new Fi |l eTreeFrane( args| 1)
104
105 }

Fig.3.19 Fi | eTr eeFr anme application for browsing and editing a file system using
JTree and Fi | eSyst emVodel (part 3 of 4).
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Fig. 3.19 Fi | eTr eeFr ane application for browsing and editing a file system using
JTree and Fi | eSyst emVbdel (part 4 of 4).
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Lines47—62 createaTr eeSel ect i onLi st ener tolistenfor Tr eeSel ect i on-
Event sinthe JTr ee. Lines 55-56 of method val ueChanged get the selected Fi | e
object fromthe J Tr ee. Lines58-59 invoke method get Fi | eDet ai | s toretrieveinfor-
mation about the selected Fi | e and to display the detailsinf i | eDet ai | sText Ar ea.
Lines 6569 create a JSpl i t Pane to separate the JTr ee and JText Ar ea. Lines 67
and 68 place the JTree and JText Area in JScrol | Panes. Line 70 adds the
JSpl i t Pane tothe JFr ane.

Method get Fi | eDet ai | s (lines 78-91) takes a Fi | e argument and returns a
St ri ng containingtheFi | e’sname, path and length. If theFi | e argumentisnul | ,line
81 returnsanempty St ri ng.Line85 createsa St ri ngBuf f er , and lines 86-88 append
theFi | e’ sname, path and length. Line 90 invokesmethodt oSt r i ng of classSt ri ng-
Buf f er and returns the result to the caller.

Method mai n (lines 94-104) executesthe Fi | eTr eeFr amre application. Lines 97—
99 check the command-line arguments to ensure that the user provided a path for the
Fi | eTr eeMbdel 'sroot. If the user did not provide acommand-line argument, lines 98—
99 display the program’s usage instructions. Otherwise, line 103 creates a new Fi | e-
Tr eeFr anme and passes the command-line argument to the constructor.

In this chapter, we introduced the model-view-controller architecture, the Observer
design pattern and the delegate-model architecture used by several Swing components. In
later chapters, we use MV C to build a Java2D paint program (Chapter 6), database-aware
programs (Chapter 8, JDBC) and an Enterprise Java case study (Chapters 16-19).
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