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MVC Table / Decorator Pattern

Thanks to Nick Parlante for much of this handout

Censor Example

» Uses the "decorator” pattern to build a varianketahodel

» Uses table model listener logic in a complex wag good test of your understanding of MVCl/listener
design

806 Censor Frame
Name Favorite Thing Censor:
Barney Saying please and than... jp
Tinky Winky Playing with my purse —_——
Dr, Ross Mot Being on TV |_Add Row |
( Add Column )
' Delete Row )
( Load File ]
Name Favorite Thing
Barney (BEEP)
(BEEP) (BEEP)
Dr. Ross (BEEP)
s

Censor Table Example

* Implement arableModel that censors cells

» Use aBasicTableModel  delegate to take care of the storage

1. Plain

@ ———p | Table

» Data and data change notifications go from TM hieta




2. Decorator Pattern Solution

@ ——p» ( Censor ———p | Table
™

text

Censor Strateqy, Decorator/Delegate

* Real model
- Have a pointer to the "real"ableModel that has the real data -- the delegate

"delegate" strategy
- delegate HASA vs. inheritance ISA
- Do not store any data -- let the model delegatthdb
"Pass back" requests you get to the model delégittea little adjustment)

getValueAt()
- Pass back to the real model, taking the censonitagaccount

Listen for notifications from the real model
- If it says something is changed, pass that notitioaforward.
- e.g. if the real model says that cell (0,1) hasgkd, tell your client that cell (0,1) has changed

» censor text change freTableCellUpdated(r, c)
- When the censor text changes, iterate over theenmobel, and generatellUpdated(r,c)
notifications for cells that are now different

CensorTableModel Code Points

» 1. ctor() -- register as listener to the real TM

» 2.getRowCount() , getValueAt() -- pass back to the real table model, do therifilieon the results
» 3.tableChanged()  (notification from the real table model) -- palse hotification forward to our view

* 4. setCensor(String newCensor) -- sent by the GUI when the user changes the cetisng. We
need to recompute which cells are censored andhveni not andli r eXXX to update the GUI.

CensorTableModel.java

/I CensorTableModel.java
import javax.swing.*;

import javax.swing.table.*;
import javax.swing.event.*;

/*
Presents a table model that censors out table cell s that include
the "censor" string.

This is a "layered" or "delegate" solution.

We do not store any cell data at all --

we store a pointer to a delegate "real" table mode
In typical delegation fashion, when we receive a m
we often pass the request back to the delegate for
We pass the data forward, but do the censoring on
We listen to the delegate to hear about table mode

We get setCensor() when the censor string changes,

we have to re-think the censoring for every cell.
This is a pretty complex use of MVC model-listener

| that has the real data.
essage to do something,
processing.

it.

| changes from it.

and in that case

logic.



Note: another solution would be to subclass off Ta bleModel to create a censoring

variant. The delegate strategy shown here is proba bly easier to get right.

*

class CensorTableModel extends AbstractTableModel i mplements TableModelListener {
private TableModel model; I the "real" model

private String censor; /I current censor string

/*
Sets up the censoring model based on the given mo del.
*/
public CensorTableModel(TableModel model) {
this.model = model;

censor =

/I we listen to the real model for its changes
model.addTableModelListener(this);

/*

Standard table model messages -- we just pass the m back
to our delegate, the real table model.

Except, getData, which does the censoring.

*/

public String getColumnName(int col) { return mode l.getColumnName(col); }
public int getColumnCount() { return model.getColu mnCount(); }

public int getRowCount() { return model.getRowCoun t0; }

/I This one is interesting: calls the delegate, th en adjusts

/ the data.

public Object getValueAt(int row, int col) {
String elem = (String) model.getValueAt(row, col) ;
if (isCensored(elem, censor)) return "(BEEP)";
else return elem;

}

/I We don't allow a censored cell to be edited

public boolean isCellEditable(int row, int col) { return false; }
/I So we don't have to respond to the following...

/Ipublic void setValueAt(Object value, int row, in t col) {

/I model.setValueAt(value, row, col);

1y

/*

We get this notification when the real table mode
changes: column added, cell updated, etc.

We just pass it along to our table, and it

will generate getXXX() requests as it sees fit.

*/

public void tableChanged(TableModelEvent e) {
fireTableChanged(e);

}

/*

Changes the censor string.

Implementation: In this case, we need to
check if any of the cells are now censored differ ently,
and do fireTableCellUpdated() to notify
the table of any cells that are changed.
Compares what each cell looked like with the
old censor string vs. the new censor string to
decide if we need to tell our table to change or not.
*/
public void setCensor(String newCensor) {
String oldCensor = censor;
censor = newCensor.toLowerCase();

/I if the strings are the same, just forget it
if (censor.equals(oldCensor)) return;

I look at every cell, compare old censoring to n ew
for (int row = 0; row<model.getRowCount(); row++) {



for (int col = 0; col<model.getColumnCount(); co ++) {
String elem = (String) model.getValueAt(row, co 1);
if (elem !=null) {
boolean old = isCensored(elem, oldCensor);
boolean now = isCensored(elem, censor);

/I tell the table the cell changed if the
/I new state is different from the old state.
if (old != now) fireTableCellUpdated(row, col) ;

/*

Private utility.

Tests a cell string against a censor string to

see if it should be censored.

For censoring to happen, the censor string must
not be the empty string.

note: example of "bottlneck" strategy -- in this way,
getValueAt() and setCensor() have *exactly the sa me*

notion of censoring. Two methods like that gettin g

out of sync for some edge case is a classic sourc e of bugs.
*/

private boolean isCensored(String cell, String cen sorString) {

return(cell!=null && !"".equals(censorString) &&
cell.toLowerCase().indexOf(censorString) != -1);

MVC Summary

* MVC is used in Swing in many places, and it is aquattern you will see in other systems.

» 1. Data model -- storage
- Deals with storage. Algorithmic code can send ngess¢o the model to get, modify, and write
back the data

» 2. View -- presentation
- Gets data from the model and presents it. Trarssleger actions in the view into getters/setters
sent to model. Presentation could be pixels, HTWIDF, ...

3. Controller/change logic
- Manage change between the model and view. Swirgyaulistener structure to notify the view of
model changes.

Advantage: Modularity

» 2 small problems vs. 1 big problem

» Provides a natural decomposition "pattern”
- You will get used to the MVC decomposition. Othava programmers will also. It ends up
providing a common, understood language.

* Isolate coding problems in a smaller domain
- Can solve GUI problems just in the GUI domain, dterage etc. is all quite separate. e.g. don't
worry about file saving when implementing scrollimgd visa-versa.

Networking / Mult Views

» The abstraction between the model and view workkfarea networked version: the model is on the
central machine, the view is on the client machine.

» The abstraction between the model and view canstippultiple views simultaneously showing one
model (on one machine, or with some views ovemttaork).



Advantage: Pluggable

» The Model and View are both already written -- aar either off the shelf, connected to a custosscla

* e.g. Substitute, say, your own Model, but use théhe shelf View.

e.q. File Save, or Undo

* File save can be implemented/debugged just aghi@shodel. If the view worked before, it shouldl sti
work. (Perhaps the definition of modularity shobklthat X and Y classes are modular if you can add
a feature to X, confident that your change will disturb Y.)

» undo() can just be implemented on the model -- it hdatiract with far fewer lines of code than if it
were implemented on top of some sort of mixed mbdelv system

e.q. Web Site

» Suppose you are implementing a calendaring web site

» model -- complex data relationships of people, §psvents
 view -- web pages, javascript, etc. that presertspd the model

» Need to support multiple views simultaneously, pachaps different types of view -- web page, PD#F, |
message, ...

MVC: the data model team and the view team shoeldéparate as much as possible -- don't want
choices about pixels to interfere which choicew/léther to store events in a hash map vs. a binary
tree.

 This is what the modern Servlet/JSP style does.sEhdet does the data model "business logic" thed
JSP just sends getter messages and formulatessthitsrin to HTML or whatever.

e.gq. Model Substitution

» Have some 2-column list of dates and numbers faalisWant to present it in a 2-d GUI. Wrap your
data up so that it respondsg&tColumnCount() , getvalueAt() , etc....

* Build an off-the-shelfiTable , passing it pointer to your object as the dataehadd voila. The
scrolling, the GUI, etc. etc. is all done byable .

e.qg. Wrap Database

 Similar example -- suppose you have a table in b @&fabase. Wrap it ifiableModel class that makes
the data appear to be in row/col fornmtvalueAt()  requests are translated into queries on the
database. Note that th&able is insulated from knowing how you get the datalosg as you respond
to theTableModel messages -- that's a nice use of OOP modularity.

Danger: Listener Notification Storm
» Suppose you have obje@sB, andC

e Suppose they are listening to each other

» Can get a sort of infinite loop whefechanges and notifiegg which changes as a result and notifies
which changes as a result, and notifiesvhich ...

Solution #1: on change notification, do the valbédael = newValue step, but then check if the new
value is actually different from the old value. @nbtify if the value is actually different. Thislses
some cases.

Solution #2: have boolean ignoreUpdates . Set it totrue temporarily while making a change and
doing notifications. Ignore notifications that comewhileignoreUpdates  is true. Then set it to
false aftersendNotifications() returns.



Danger: Listener Inefficiency

» Suppose we are changing 100 rows TrableModel -- could loop through, sending 100x setter
messages.
» Each will trigger the wholé&i r exXXX/get Dat a cycle against all the views

» Might well be better to make all 100x changes trttodel, and then do a sindlier eXXX to signal the
changes all at once. This is, essentially, a maioual of coalescing.

e Could use @oolean combineUpdates in the model to bracket all the changes, and sandingle
coalesced notification on tlembineUpdates=false transition.

« Could use a realtime clock, coalescing all updtitascome in during, say, a 50 millisecond period.



