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Abstract

The application we'll build in this paper is a factorial calc ulator � a simple utility that evaluates the factorial funct ion n!.
This paper is a personal tutorial (I'm very new to Cocoa) that explains how to build a simple Cocoa application: the source
code of program is available from my weblog http://biagioraucci.blogspot.com/ .Although it is a simple application, it
consolidates quite a few of the concepts and techniques needed to get started with writing Cocoa GUI applications. I hope
that this tutorial will be helpful to beginners. Please let m e know if you get lost anywhere along the way so that I can modif y
the tutorial to be more helpful. Please feel free to e-mail me if there is anything I can do to help.
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1 The factorial function ...

Let's start with a de�nition of factorial: the factorial of
a natural number n is the product of all positive integers
less than or equal ton; this is written as n!, i.e.

n! = 1 � 2 � 3 � : : : � n:

By de�nition, 0! is 1.

Numerical Recipes([1]) supplies a valid routine for eval-
uate the factorial function:

1 float factrl(int n)
2 {
3 float gammln(float xx);
4 void nrerror(char error_text[]);
5 static int ntop=4;
6 static float a[33]={1.0,1.0,2.0,6.0,24.0};
7 int j;
8 if (n < 0) nrerror("Negative factorial");
9 if (n > 32) return exp(gammln(n+1.0));

10 while (ntop<n) {
11 j=ntop++;
12 a[ntop]=a[j]*ntop;
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13 }
14 return a[n];
15 }

where float gammln(float xx) is:

1 float gammln(float xx)
2 {
3 double x,y,tmp,ser;
4 static double cof[6]={76.18009172947146,
5 -86.50532032941677, 24.01409824083091,
6 -1.231739572450155,0.1208650973866179e-2,
7 -0.5395239384953e-5};
8 int j;
9 y=x=xx;

10 tmp=x+5.5;
11 tmp -= (x+0.5)*log(tmp);
12 ser=1.000000000190015;
13 for (j=0;j<=5;j++) ser += cof[j]/++y;
14 return -tmp+log(2.5066282746310005*ser/x);
15 }

Note that Numerical Recipes suggests of using, for the
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calculation of n!, the gamma function:

� ( z) =

1Z

0

tz� 1e� t dt;

that, for z 2 N0 is just the familiar factorial function,
but o�set by one, i.e.:

� ( z + 1) = z!

We'll follow their advice and, with simple modi�cations
we'll use the previous source code for evaluate then!
function.

2 Create the Interface

In Project Builder, create a new Cocoa Application
project File ! New project ! Cocoa Application
(see �g.1), then name the project �factorial�, and save it
in a folder on your HD.
The Factorial's interface is actually quite simple to

Figure 1. Creating a new Cocoa Application

create. It consists of a few text �elds (two text �eld for
explicitness: the �rst one for input n, the second one
for output n!) and a button. The process of creating it
will give you an opportunity to explore how Interface
Builder works.
Begin by creating an application's user interface in In-
terface Builder: in project Builder's right plane, double-
click on MainManu.nib (English) as shown in �g. 2.

The window is a bit large for our purpose. You can

Figure 2. Project Builder's windows.

change the size either by dragging the bottom-right
corner of the window or by using the Info windows, as
shown in �gure 3. You can open this window by select-

Figure 3. Info window showing the Size panel.

ing Tools ! Show Info from Iterface Builder's menu
(shift- -I).
When you have opened the Info window, selectSize
from the Info window's pop-un menu and in the text
�eld under Widtht/Height type 400 in the width ( w)
�eld and 200in the height (h) �eld, as shown in �gure 3.
Always from Info windows we can change the title of our
windows. By default our windows has a title of Window.
If you select Attributes from the Info window's pop-up
menu you can change the window's title toFaCtoriAl ,
as shown in �gure 4. Verify that Visible at lunch time
option is selectet1 and, then deselect the Zoom (and

1 This option will ensure that this window is showed on
screen when the application is launched
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Figure 4. Info window showing the Attributes panel.

resize) checkbox in the Controls area2 .
The factorial application will use text �elds to accept
user input and display factorial values. To place a text
�eld into the window you can drag an NSTextField
object from Cocoa-text palette (see �gure 5) and place

Figure 5. Dragging an NSTextField from the Views palette.

it in the upper-right corner of the application window.
When you drag the text �eld onto the window, Inter-
face Builder helps you place objects according to the
Aqua Human Interface Guidlines (HIG) by displaying
guidlines when an object is dragged close to the proper
distance from neighboring objects or the edge of the
window.
It's so simple and intuitive to build a window interface
as sketched in �gure 6. Since the second text �eld will
display the results of the computation, it should not be
editable. To change its attributes, when you select it,
choose Attributes from the Info window's pop-up (as
shown in �gure 7) and in the Options section of the
window, uncheck the editable attribute so users cannot
alter the contents of the �eld. It's possible to use a dec-
orative line for separate elements to help the user make
sense of the objects in the user interface.

2 This option will prevent users from resizing the window's
application

Figure 6. The �nal factorial interface.

Figure 7. The NSText�eld Info window.

3 Setting the initial �rst responder and en-
abling tabbing

The �nal step in composing factorial's interface consists
in setting the initial �rs responder, i.e. when users launch
the application, they should immediately be able to en-
ter information in the interface and tab between the text
�eld and the button.
To ensure that the �rst place a user's input should go
when they launch the application is in the �rst text �eld
we can specify the �rst text �eld as the apllication win-
dow's initial �rst responder . To do this:

� In the Instance section of nib �le windows, click on
the Window instance and control.drag a connection
to the �rst text �eld in factorial's windows.

� Select the initial FirstResponder outlet in the
Info window, as shown in �gure 8, and click the Con-
nect button.

Next, we want to ensure that when the user press Tab
key, the focus moves to the button. To do this:

� Select the �rst text �eld, and Control-drag a connec-
tion line from it to the button, as shown in �gure 9.
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Figure 8. Connecting Factorial's initial �rst responder.

� Select thenextKeyView outlet in the Info window, and
click the Connect button.

Figure 9. Connecting text �eld and button for inter-�eld
tabbing.

4 De�ne the Classes

We'll de�ne the two classes needed for our application:
a controller class 3 and a model class 4 .

4.1 Create the controller class

The controller class,Controller , doesn't need to inherit
any special functionality from other classes, so it will be
a subclass ofNSObject. To de�ne it:

3 It controls the interaction between the model and view
objects
4 The model object holds data and de�ne the logic that
manipulates that data.

� Click the Classes tab of theMainMenu.nib window,
as shown in �gure 10.

� SelectNSObject from the list of classes.
� Press Return to create a new sublass ofNSObject, and

rename it Controller .

Figure 10. Creating the Controller class and de�ning outlet s.

The Controller object needs access to the text �elds
of the interface, so you must createoutlets for them.
Controller will also need to communicate withCalcolo
class (yet to be de�ned) and thus requires a third out-
let for that purpose. The Controller class needs only
one action method to respond to user-interface events.
When the user clicks then! button (or use the Return
key), we want a calcfact: message sent to an instance
of the Controller .
For create outlets for the interface you can select the
Controller class in the Classes window (as shown in
�gure 10), then you select the Attributes menu item in
the Info window and then you Add an outlet named
factField by clicking the Add button, entering the
name, and pressing return.
You can repeat this procedure for create the other out-
lets (named calculum and nField as shown in �gure
10).
For create thecalcfact: message you must click on the
Action tab in the Info window and then you must add
an anction namedcalcfact: ... that's all.

4.2 De�ne the model class

Like the Controller class, the Calcolo class doesn't
need to inherit any special functionality, so you can make
it a subclass of NSObject. The instances of this class
won't comunicate directly with interface, so there's no
need for outlets or actions. It's needs only create a sub-
class of NSObject using the Return key on NSObject
and entering Calcolo as the subclass's name.

5 Connect the Model, Controller and View

Now we must to look up the various part of our applica-
tion so that each part can talk to the others.
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5.1 Generate an instance of the Controller and Model

It's important to create an instance of both our con-
troller and model classes. We selectController [alike
Calcolo ] in the Classes tab of the nib �le window and
we choose Instantiate from the Classes menu. Remark
that the instance will appear in the Instance view of the
MainMenu.nib window as swown in �gure 11.

Figure 11. The Controller and Calcolo instances.

6 Connect the Controller to the Interface

Now we can connect theController instance to the user
interface. In the Instance display of the nib �le, control-
Drag a connection line fromController to the �rst �eld,
as shown in �gure 12. We select and connect the action
that corresponds to the �eld nField . We'll connect the
Controller 's factField outlet to the appropriate text
�eld.

Figure 12. Connecting the Controller instance to the �rst
text �ed.

For perform an action, we need to interlock then! but-
ton to the Controller : control-drag a connection from
n! button to the Controller instance in the nib �le win-
dows and then select and connect it withcalcfact: (see
�gure 13).

Figure 13. Connecting the n! button to the Controller .

7 Connect the Model to the Controller

The last connection is to hook up the instance of our
Controller to the Calcolo model class. Control-drag
the Controller instance to the Calcolo instance and
then connect this last instance to the calculum outlet
(see �gure 14).

Figure 14. Hook up The Controller instance to the Calcolo
instance.

8 Implement the Classes

Now we must generate the source �le for our classes. To
this aim we go to the Classes display of the nib �le win-
dow and then we select theController class (after we'll
repeat this actions for Calcolo class). Choose Create
File from Classes menu and then click the Choose but-
ton.
Now, we leave Interface Builder and we'll complete the
application using Project Builder.

9 Add the Calcutation Method

We need to add a method to the Calcolo class that
the controller object can invoce to perform our factorial
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calculation. We start by declaring the factrl: method
in Calcolo.h :

1 #import <Cocoa/Cocoa.h>
2

3 @interface Calcolo : NSObject
4 {
5 }
6 - (double) factrl:(int) n;
7 @end

This method declaration states that factrl: take one
argument of type int and returns a double value. We
implement the factrl: method in the Calcolo.m �le:

1 #import "Calcolo.h"
2

3 @implementation Calcolo
4 double gammln(float xx)
5 {
6 double x,y,tmp,ser;
7 static double cof[6]={76.18009172947146,
8 -86.50532032941677,24.01409824083091,
9 -1.231739572450155,0.1208650973866179e-2,

10 -0.5395239384953e-5};
11 int j;
12 y=x=xx;
13 tmp=x+5.5;
14 tmp -= (x+0.5)*log(tmp);
15 ser=1.000000000190015;
16 for (j=0;j<=5;j++) ser += cof[j]/++y;
17 return -tmp+log(2.5066282746310005*ser/x);
18 }
19

20 - (double) factrl:(int) n
21 // Returns the value n! as a double number.
22 {
23 double gammln(float xx);
24 static int ntop=4;
25 static double a[33]={1.0,1.0,2.0,6.0,24.0};
26 int j;
27 if (n > 32) return exp(gammln(n+1.0));
28

29 while (ntop<n) {
30 j=ntop++;
31 a[ntop]=a[j]*ntop;
32 }
33 return a[n];
34 }
35

36 @end

Now we start the implementation of the Controller:
method in Controller.m.

1 #import "Controller.h"
2 #import "Calcolo.h"
3

4 @implementation Controller
5 - (void)awakeFromNib
6 {
7 [nField setIntValue:0];

8 }
9

10

11 - (IBAction)calcfact:(id)sender
12 {
13 int n = [nField floatValue];
14

15 if (n>=0)
16 {
17 double fattoriale = [calculum factrl:n];
18 [factField setDoubleValue:fattoriale];
19 };
20

21 if (n<0)
22 {
23 [factField setFloatValue:0];
24 };
25 }
26

27 @end

The command in the line number 2 imports the
Calcolo.h class interface. When the window is opened,
the awakeFromNib(see the �fth line) method is called
automatically. As a result, the text �eld (named nField )
display zero when the application started.
Gets the value of the nField outlet of the interface as
a integer number (see the13-th line) stored in n; if n
is a negative number thenfactField is set to 0, else
if n is great or equal to zero then we call thefactrl:
method of calculum object instance and stored this
value in a double precision variable namedfattoriale .
We set, after this, the value of the factField outlet of
the interface to the fattoriale value.
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