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Handed out: Thursday, March 6, 2008

Due: Tuesday, March 25, 2008, by 10PM using Web Turnin
For this project you will be devel oping a G aphical User Interface (GJ) for
an ICritters interaction sandbox called the "ICritter Training Facility". You

will be using Java’s Swing APl for the GUI, and you will also be inplenenting
your system using both the Mdel-View Controller (MC and Cbserver design
patterns.

Your application will allow a user to load up a set of ICritters, and
focusing on one or two of them edit their data and watch what happens when
they interact or participate in a janboree.

You will be responsible for inplenenting both the GU (which acts as both a
view and controller) and a nodel (containing the relevant application data).

You will be given an Eclipse project zip file with all of the necessary
icritters.base classes (in a Jar file) along with an icritters.gui Interface
class (src/icritters/gui/Mdellnterface.java), a set of sinple icons (in
src/icritters/gui/inages), and the default ICritters text file (default.icr).
Details on the files are near the end of this docunent.

This is another pair progranmng project, and it is intended to continue
preparing you for your final project. The Model-View Controller and Cbserver
(AKA Publ i sh-Subscri be) design patterns contai ned herein are very inportant
and will assuredly conme in handy in the (possibly very near) future.

Di agrans:

Two di agram pages are included with the text of this docunent. One shows
the two top-nost levels of layout in the application, and the other nanes
the pieces of the GU for cross-reference with the text document. These
are intended to hel p you understand the specification and give you an idea
on what your application could |ook Iike.

QU conformty:

The GUI nust have the functionality listed in this specification, but if
you want to use different |ayout managers (we only describe the top two
| evel s), or even different inmages, that’'s ok

Model - Vi ew Control | er pattern:

In the MWC pattern, the nodel contains the data of your application. A
view (there can be several) presents sone (possibly all) of the nodel’s
data to the user. The controller handl es user input and nmay i nvoke changes
upon the nodel .

For this assignment, we have specified a Mdellnterface which your nodel
nmust i npl enent.

The view (again, the presentation of the nodel’'s data to the user) and
control l er (which provides the user a way to nodify the Mbdel’s data) wll
be i npl emented via your GU code.
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observer pattern

Java supplies a useful mechanismwi th which to inplenment the Cbserver (or
Publ i sh- Subscri be) design pattern by providing the Cbserver interface and
t he Cbservabl e C ass.

Briefly, (Qbserver objects "observe" Cbservable objects and are notified
when changes occur to the Cbservabl e object(s).

One anal ogy woul d be that a group of hungry coll ege students are waiting
for a pizza to be delivered. They becone tired of waiting and wander off,

| eavi ng one person to wait for the pizza. It is understood that this
person is to notify the rest of them (via their ubiquitous cell-phones)
when the pizza arrives. |In this exanple, the person waiting is the

bservabl e obj ect, who nanages the inportant data (pizza arrival), and
notifies the Observers (the horde of hungry wandering students) if there
is a change in state

Your nodel will be the Cbservable object and one or nore of your GU
objects will be the Cbservers.

Details on inplenenting the Cbserver pattern in Java:

An object which will be observed by other objects nust extend Cbservable
(Your Model class nust extend Cbservable.)

An obj ect which wants to observe (and be notified of changes upon) an
hservabl e object should inplenent Cbserver. (Sone class(es) in your GU
must i npl enent Cbserver). \When inplenmenting Cbserver, a class nust define
the foll owi ng net hod:

public void update( Cbservabl e observable, Cbject o)

This method will be called when the notifyCbservers nmethod is called on
the Observable object if and only if the Observabl e object had been
changed (by the Cbservable calling the set Changed nethod, descri bed

bel ow) .

The mysterious second argunment passed to the update nmethod (Object 0), is

typically null. The Cbservabl e object has the option of passing sonething
to the Qoservers (when calling the notifyQobservers nethod). This could be
used to indicate what changed. You are not required to use this argunent.

To be notified of updates to a particul ar Cbservabl e object, an Observer
obj ect nust be added to the Observable’'s list of Cbservers by calling the
addCbserver net hod.

For exanple: myGbservabl e. addObserver( myCbserver )

When an Cbservabl e object (i.e. your Mdel) changes internal data that an
observer is interested in (like the outcone text), then the Cbservable
obj ect nust call the setChanged method to indicate that it has changed.
This does not notify the Observers, it nmerely indicates that the
bservabl e obj ect has changed. To notify the Cbhservers (i.e. get their
update nethods called), the notifyGCbservers nethod nmust al so be call ed.
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So, typically a call to the setChanged nethod is followed inmediately by a
call to the notifyCbservers nmethod in the Cbservable class’ code. This
woul d | ook like the follow ng snippet of code, which would be in a method
in the Cbservabl e cl ass.

/1 Modify the thing
soneArray[ anlndex ] = newval ue;

/1 Things have changed, set the changed fl ag
t hi s. set Changed();

/1 Alert the Observers that sonething has changed.
this.notifyGbservers();

M/C neets Observer:

The GUJ puts together a "view' using information it retrieves fromthe
nodel using nethods fromthe Model Interface. Your GJ wll have sone
"control" elements |ike buttons as well. \When the user clicks on a
button, they are interacting with the "controller" (specifically via an
ActionListener in the GUJ).

The controller code in the GJ can affect the nodel by using nethods from
the Model Interface Class. |f the nobdel has been nodified, then the nodel
woul d call the setChanged nethod, and the notifyQbservers nethod. This

would initiate a call to the update nethod on any Cbservers of the nodel.

A wal kt hrough of these steps foll ows:

Step 1: Initialization

1.1 Code in GJ gets informati on needed from nodel.
1.2 Code in GU generates graphical info "view'
and controller conponents (buttons, etc.) which is presented to

t he User.
User
Graphi cal AN
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Step 2: User Interaction

2.1 User interacts with GUI, which generates a call to the
control l er (an ActionListener).

2.2 controller nodifies nodel using nethod(s) in Mdellnterface.

2.3 nodel calls set Changed

User
G aphi cal \
i nfo \ (2.1) User presses button
|
/ Vv
I |
aul [ view | controller ]
\ | ]
\
|
Model I nterface | (2.2) controller
Met hods | nodi fi es nodel
|
\Y
[ ] (2.3) nodel is nodified, calls
[ nodel ] setChanged nethod. The
]

noti fyCbservers nethod is called
in step 3.1.

Step 3: Mddel is changed, GUJ is updated
Note order carefully (order of operations is from bottom up):
3.1 nodel calls notifyCbservers,

3.2 (bservers get update nethod,
3.3 The graphical info (view) is refreshed (back to step 1.1)

(3.3) new User
gr aphi cal nn
i nfo / \
gener at ed / \
/
I |
aul [ view | controller ]
Vol | ]
\ /AN
|
/
/ (3.2) Observing objects gets called with update nethod
/
/
/
/
/
/
I ]
/ [ nodel ]
/ [ ]
/ %
/ /

| / (3.1) notifyCbservers is called
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The Model Interface (in icritters.gui) and your Model class:

You have been given a Mdel Interface which you nust inplenment in your
Model class (which should go in icritters.gui as well). This interface
defines the inputs and outputs of your Mddel class. Your Mdel class nust
contain the data that your application will be acting upon, sone of which
i s described below. By encapsulating the data in one class (your Mbdel
class) you can easily control (using the Cbserver pattern) what happens
when data i s changed.

In addition to inplenmenting the Model Interface, your Mddel class nust also
extend Chservable. By doing this, object(s) in your GJ can add

t hensel ves as Observers, be notified when changes occur, and redraw

t hemsel ves as needed.

Next, we explain sonme concepts in the Mdellnterface. Sone of these
correspond directly to GJ conponents (JButtons, JPanels, etc.) in the
QUI, so keep the diagrans handy while | ooking at these terns.

Indices to ICritters:

Your Model needs to have access to an ICritterWrld, whose resident
ICritters will be referenced by their place index in the List<ICritter>
returned by ICritterWrld s listlCritters method. This index is called
an ICritter index.

Your Model probably will contain an ICritterWrld:

Your Mbdel is responsible for maintaining an ICritterWrld, and while
the interface doesn’'t force you to have an ICritterWorld in your Model
class, it probably makes sense to contain one.

The following nethods relate to the ICritterWrld in your Mdel and
accessing individual ICritters. Note that all accessing of ICritters is
done via their index (see Indices to ICritters above).

public ICritter getWorldlCritter(int iCritterlndex)
Return the ICritter instance at specified iCritterlndex |location in
the list of ICritters contained in your Model’s ICritterWrld object.

public List<ICritter> getWorldlCritters()
Return a list of the ICritters inthe ICritterWorld stored by the
nodel .

public boolean loadlCritterFile(String fil ePath)
Clear the current 1CritterWrld, reset the workingSlots to
Model I nterface. EMPTY, and load ICritters in the text file (which is in
the ICritter File Format specified below) into the ICritterWrld.
Returns true if |oad was successful, false otherwi se.

What ICritters are being "worked-on" in your application.

Your Mbdel is responsible for keeping track of what ICritters are
currently under scrutiny in the two "working" ICritter slots (top-Ileft
and top-center of the GU). These will be called "working slots".
Wrking slot 0 is the left slot, working slot 1 is the right slot. Your
Model must provide access to the contents of these slots via the
{get/set}WorkingSl ot methods. Wrking slots should be

Model I nt erface. EMPTY when they are enpty. Note that these slots should
contain ints which are indices to ICritters in the nodel’s world (see
Indices to ICritters above). Methods relating to working slots follow.



CSc335 (OO Design and Progranm ng) Assi gnment 7 Spring2008: 8 6/ 10

public void setWrkingSlot(int workingSlot, int iCritterlndex)
Set the workingSlot indicated to the iCritterlndex specified.

public int getWrkingSlot(int workingSlot)
Return the index of the ICritter in the workingSlot specified.
Ret urns Model Interface. EMPTY if the slot is enpty.

Wor ki ngSl ot and I Critterlndex exanple:

Suppose your ICritterWsrld contains ICritters: "Socks", "Spot", and
"Felix", and the GUI currently had "Felix"™ in the first workingSl ot
(wor ki ngSl ot 0), then getWrkingSlot(0) would return 2 (being the

i ndex of "Felix" in the list initially described above).

Sel ected Wor ki ngSl ot :

Remenber that this application maintains two "working slots” for
ICritters. These are represented by the top-left, and top-center panels
cal | ed wor ki ngPanel s[ 0, 1] (whi ch contain worki ngButtons[O0,1]).

Your Model must keep track of which working slot is currently sel ected.
This working slot is "filled" with whatever ICritter is selected from
t he sel ector panel

For exanple, continuing with the world given in the WrkingSlot and
ICritterlndex exanple: if "Felix" (with ICritterlndex of 2) is selected
fromthe selector panel while the selected working slot is 0, then 2
(the iCritter index of "Felix") should be stored in the Mdel’s working
slot 0. This would be done by your GJ code and woul d | ook Iike:

set Wr ki ngSl ot ( get Sel ect edWbrkingSlot(), 2 )
The getters and setters of the selected working slots are:

public int getSel ectedWr ki ngSl ot ()
Return the workingSlot index of the selected working slot. 0 for left,
1 for right.

public void setSel ect edWor ki ngSl ot (i nt wor ki ngSl ot | ndex)
Set the selected working slot index to the working slot index
speci fied, where workingSlotlndex will be 0 for left, 1 for right.

Qut cone text:

The interact and runJanboree nethods fromICritter have been nodified to
return Strings representing the outcome of their respective operations.

Your nodel should keep track of the output that is generated by the

i nteract and runJanboree nethods. The get Qut coneText nethod lets your
QU get that text. Both doRunJanboree and dol nteract should append to
this text. New output rust be appended to the end of the outcone
String.

public String getQutconeText ()
Return the conpl ete outcone text accunul ated by the application.

The remai ni ng nmet hods of Mdel Interface are:

public void dolnteract(int iCritterlndexA, int iCritterlndexB)
CGenerates a call to interact with ICritter at iCritterlndexA being the
interactor, and ICritter at iCritterlndexB being the interactee. Note
that all output fromthis call nust be appended to the outcone text.
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public void doRunJanboree()
Conduct a janboree on the ICritterWorld in the nodel. Note that all
output fromthis call nust be appended to the outcone text.

NOTE: that it will be up to you to figure out when to call setChanged and
noti fyQbservers in your Mddel Cass, though sonme hints are in the spec.

The GUI:
Here is a wal kt hrough of what your application is expected to do:

- When the application is started, the default ICritters (default.icr)
file is loaded. The ICritters loaded will be displayed in the
sel ectorPanel on the right of the GU as small icons.

- The application provides two "workingSlots" (top-left and top-center) in
which to view and/or edit one of the ICritters fromthe
sel ectorPanel. The worki ngButtons inside the workingPanel s each have an
enpty icon inage and display "enpty" as |ablels.

- The starting sel ectedWrkingSlot (0 for left, 1 for right) defaults to
0, left. The User can switch the sel ect edWrkingSl ot by clicking a
correspondi ng wor ki ngButton or by selecting the correspindi ng
wor ki ngRadi oBut t on.

- The user has the option of selecting (fromthe sel ectorPanel) any one of
the ICritters displayed there. If an ICritter is selected, its |larger
i mage appears in the workingButton indicated by the sel ect edWr ki ngSl ot .
For exanple, since the default starting sel ectedWrkingSlot is 0, if
a user clicked on an ICritter in the sel ectorPanel w thout changing the
sel ectedWorkingSlot, the ICritter would "appear” on the |eft side.

- The user can change the selected working slot by either clicking on the
appropriate workingButton or by clicking on the appropriate
wor ki ngRadi oBut t on.

- Since there are no ICritters in the workingSlots at the start of the
application, both Edit and Interact buttons should di sabl ed.

- An Edit button is enabled when its correspondi ng workingSlot is "filled"
with an ICritter. |If an Edit button is selected, then an Edit Frame
pops up for the ICritter in the correspondi ng worki ngSl ot.

- The Interact buttons are enabl ed only when both workingSlots are
"filled". The left-nost Interact button (if clicked when enabl ed) woul d
cause the left-nmpst (workingSlot 0) ICritter to interact with the
right-nost (workingSlot 1) ICritter, and vice-versa. Qutput fromthe
interaction, along with all previous output, will appear in the
out coneText Ar ea.

- The user can have two ICritters interact (if both working slots are
filled) by selecting one of the Interact buttons.

- The user can edit an ICritter in a working slot by pressing its
corresponding Edit button. This pops up an Edit Frane.

- The user will see all curul ative output in the outconeText Area
(bottomleft of the GU) fromall of the interactions and/or janborees.

- Both the sel ectorPanel and the outconeText Area are scroll abl e.

- The user can | oad another set of ICritters (replacing the current set) by
using the "Action" menu to sel ect "Load".
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- The user can run a janboree by using the "Action" nmenu to select "Run
Janboree".

- The user can quit the application "Action" menu to select "Quit". This
cl oses the application windows) and term nates the application.
Cicking the Cose ('X ) box in the upper-right of the w ndow has the
sanme effect.

- An Edit Frame is a pop up which presents editable information to the
user. The title of the Edit Frane should be the type and nane of the
ICritter being edited.

Al'l of the possible interests (the union of all the ICritters interests)
should be listed in a scrollable JList. The interests of the ICritter
being edited will be pre-selected.

The Edit Frame al so displays the "Correlation Cutoff" if the ICritter is
of type MarinelCritter. It will not display the Correlation Cutoff

| abel and editable Correlation Cutoff field if the ICritter is not of
type MarinelCritter.

The Edit Frame has C ose and Cancel buttons. Both bring up a
confirmation pop up, which, if answered in the negative, sinply goes
back to the Edit Frane. The confirmation pop up can be done with the
JOpt i onPane. showConf i rndi al og net hod that Sw ng provides.

If the Cose operation is confirned, then the changes made in the Edit
Frame are applied to the selected ICritter, and the Edit Frane cl oses.
If the correlation cutoff value is not valid (see Testing below) then a
JOpt i onPane. showMessageDi al og shoul d appear letting the user know that
the value was invalid, no changes will be applied, and the Edit Frame is
not cl osed.

If the Cancel operation is confirmed, then the changes made in the Edit
Frane are discarded, the ICritter is not nodified, and the Edit Frane
cl oses.

Main Jfrane details:
The outernost part of the GU is a JFrame. You should set the title of
your JFrame to be "ICritter Training Facility". It should be set to be
900 pi xels wide by 700 pixels high, and should not be resizable.

Edit Frane details:

We recommend you create a separate JFrame to handle this "pop up". It
can be closed by calling the dispose nethod.
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Here is a tree diagramof the first fewlevels of the the layout (see
Layout diagram for corresponding pieces in the GUJ):

[applicationJFrame: uses BorderLayout]

AN

VEST /\ EAST
/ \
/ \
[ oper at or Panel : Bor der Layout ] [ sel ect or Panel : Bor der Layout ]

/
/ \
/ \
| | |
NORTH CENTER SQUTH
[ oper at or Nort hPanel ] [ operator Cent er Panel] [operat or Sout hPanel ]

|

AN
I\

|\

|

|

ICritter File Fornmat:

| CRITTER <type> <nane>

| NTERESTS <interestl> <interest2> ... <interestN>

FRI ENDS <fri endNanel> <fri endName2> ... <fri endNaneN>
[optional THRESHOLD <t hr eshol d>]

ENDI CRI TTER <nane>

<type> would be ICritterDog, ICritterCat, or ICritterPenguin
Spaces are not permitted in interests, or in names.
See src/icritters/default.icr for exanple file.

Changes to the icritters. base package and the Jar file:

The rel evant changes to the icritters. base package are the follow ng two
nmet hods, whi ch now both return Strings which represent the results of the
i nteraction(s) brought about by the call:

class ICritter:
public String interact( ICritter other )

class ICritterWrl d:
public String runJanboree()

Not e that we have not given you any source code for the icritters. base
package. The src/icrittersbase.jar file contains only byte-code. You can
however click on the icrittersbase.jar file in the Eclipse Package

Expl orer and see the nethods and signatures. The javadoc for a subset of
the icritters. base package is al so accessible through the assignnments
page.

| mages Fil es:

There are 3 png image files per type of ICritter (Cat, Dog, Penguin) in
src/icritters/gui/imges. The nunbered files (and Enpty. png) are the

| arge (250x250) wor ki ngButton i nages. The files called "Snmall" (like
DogSnal | . png) are the sel ectorPanel inages. They are all usable in Sw ng
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Testi ng:

Testing your nmodel throroughly is very inportant. Please turn in your
test classes as well. Your application should be robust and not be broken
by bad user input. To inplenment the correlation cutoff parser, you can use
Doubl e’ s static parseDoubl e nmethod and catch the Nunber For mat Excepti on.

Docunent ati on:

You will be required to fully coment using javadoc conments. You
shoul d have an @\t hor tag and description at the start of every

cl ass, and you should al so use, at the beginning of every nethod, the
@aram @eturn, and @hrows tags as appropriate. (i.e. If your

net hod doesn’t throw an exception, you don’t need an @hrows tag.)

Extra Credit:

You can earn up to a total of 10% of extra credit on this assignnent.

Save File (+2% Extra Credit):
Add a "Save" option to the menu bar. It should pronpt for a file
| ocation to save to using JFil eChooser, and popup a warni ng nessage
if the file was not saved successful ly.

View Friends (+4% Extra Credit):
Add a "View Friends" option to the nenu bar. This will pop up a
Frane which graphically display which ICritters are currently
friends with whom This would be a popup wi ndow like the edit
popup.

Ani mate Working Slot Buttons (+2% Extra Credit):
W have provided two large ICritter inage files per type of

ICritter. You can animate this button, going between the two inmages
for extra credit.

Techni cal Not es:

Model - Vi ew- Control | er on wi ki pedi a:
http://en.w ki pedi a. or g/ wi ki / Model -vi ewcontrol | er

Admi ni strative Notes:
Turnin your entire project excepting class files.

Assuming that the two nmenbers of the exanple pair are nanmed John Doe and
Hei ronymous Bosch, they decide (as you will have to in your pair) that
Hei ronyrmous will be responsible for turning in the project. Since

Hei ronynmous’ section |eader is M. Jerabek, their Eclipse project and
turnin fol der would be called:

Jer abek_Bosch_Hei r onynous_Doe_John_hw7
| \ \ \ \
| \ \ \ \
| _ A\ \ A\ A\
/ \ / \ / \ \ / \
<SLI ast >_<ST1l ast nane>_<ST1fi r st nane>_<ST2| ast name>_<ST2f i r st nane>_hw7

Where SL neans Section Leader and ST1 neans Student 1 (in charge of
turnin), and ST2 neans Student 2.

You will be graded together. |If you run into problens with your partner,
talk to your SL inmediately.

$ld: ICrittersAssignment7.txt,v 1.9 2008/ 03/06 07: 14:24 ivan Exp $



