
)RQGDPHQWL�GL�,QIRUPDWLFD�/�% �

3URJUDPPD]LRQH�RULHQWDWD�DJOL�RJJHWWL

&ODVVL�DVWUDWWH�H�LQWHUIDFFH

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% �

&ODVVL�DVWUDWWH

� -DYD�FL�FRQVHQWH�GL�GHILQLUH�FODVVL�LQ�FXL�XQR�R�SL�

PHWRGL�QRQ�VRQR�LPSOHPHQWDWL��PD�VROR�GLFKLDUDWL

� 4XHVWL�PHWRGL�VRQR�GHWWL DVWUDWWL H�YHQJRQR�PDUFDWL

FRQ�OD�SDUROD�FKLDYH DEVWUDFW

� 1RQ�KDQQR�XQ�FRUSR�WUD�SDUHQWHVL�JUDIIH�PD�VROR�OD

GLFKLDUD]LRQH�WHUPLQDWD�FRQ��

0 $WWHQ]LRQH� XQ�PHWRGR�YXRWR��^`��H�XQ�PHWRGR

DVWUDWWR�VRQR�GXH�FRVH�GLYHUVH

� 8QD�FODVVH�FKH�KD DOPHQR�XQ�PHWRGR�DVWUDWWR VL�GLFH

FODVVH�DVWUDWWD

� /H�FODVVL QRQ�DVWUDWWH VL�GLFRQR FRQFUHWH

� 8QD�FODVVH�DVWUDWWD GHYH HVVHUH�PDUFDWD�D�VXD�YROWD

FRQ�OD�SDUROD�FKLDYH DEVWUDFW



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% �

8WLOLWj�GHOOH�FODVVL�DVWUDWWH

� /·DVSHWWR�SL��LPSRUWDQWH�q�FKH QRQ�q�SRVVLELOH�FUHDUH

LVWDQ]H�GL�XQD�FODVVH�DVWUDWWD

� 'DO�PRPHQWR�FKH�XQD�FODVVH�DVWUDWWD�QRQ�SXz

JHQHUDUH�LVWDQ]H�D�FKH�FRVD�VHUYH"

� 6HUYH�FRPH�VXSHUFODVVH�FRPXQH�SHU�XQ�LQVLHPH�GL

VRWWRFODVVL�FRQFUHWH

� 4XHVWH�VRWWRFODVVL��LQ�YLUW��GHO VXEW\SLQJ��VRQR�LQ

TXDOFKH�PLVXUD FRPSDWLELOL H LQWHUFDPELDELOL IUD�GL�ORUR

� ,QIDWWL�VRQR�WXWWH�VRVWLWXLELOL�FRQ�OD�VXSHUFODVVH��VXOOH

LVWDQ]H�GL�RJQXQD�GL�HVVH�SRVVLDPR�LQYRFDUH�L�PHWRGL

HUHGLWDWL�GDOOD�FODVVH�DVWUDWWD

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% �

(VHPSLR � �

� 6FULYLDPR�OD FODVVH�DVWUDWWD 6KDSH FKH

GHILQLVFH�XQD�JHQHULFD�ILJXUD�JHRPHWULFD

GL�FXL�SRVVLDPR�FDOFRODUH�DUHD�H

SHULPHWUR

SXEOLF DEVWUDFW FODVV Shape
{

SXEOLF DEVWUDFW GRXEOH area();
SXEOLF DEVWUDFW GRXEOH perimeter();

}

� $�ODWR�YHGLDPR�OD UDSSUVHQWD]LRQH 80/�

PHWRGL�H�FODVVL�DVWUDWWH�VRQR�LQ FRUVLYR

� 'HILQLDPR�TXLQGL�GXH FODVVL�FRQFUHWH�

&LUFOH H 5HFWDQJOH FKH�GLVFHQGRQR�GD

6KDSH H�IRUQLVFRQR�XQ·LPSOHPHQWD]LRQH

GHL�PHWRGL�DVWUDWWL�GL 6KDSH

�DUHD�����GRXEOH

�SHULPHWHU�����GRXEOH

6KDSH
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(VHPSLR � �

� 9HGLDPR�O·LPSOHPHQWD]LRQH�GL &LUFOH H�GL 5HFWDQJOH�

SXEOLF�FODVV Circle H[WHQGV Shape
{

SURWHFWHG�GRXEOH r;
SXEOLF Circle(GRXEOH r) { WKLV.r = r; }
SXEOLF GRXEOH area() { UHWXUQ Math.PI * r * r; }
SXEOLF GRXEOH perimeter() { UHWXUQ 2 * r * Math.PI; }
SXEOLF GRXEOH getRadius() { UHWXUQ r }

}

SXEOLF�FODVV Rectangle H[WHQGV Shape
{

SURWHFWHG�GRXEOH w,h;
SXEOLF Rectangle(GRXEOH w, GRXEOH h)
{WKLV.w = w; WKLV.h = h;}
SXEOLF GRXEOH area() { UHWXUQ w * h; }
SXEOLF GRXEOH perimeter() { UHWXUQ 2 * (w + h); }
SXEOLF GRXEOH getWidth() { UHWXUQ w; }
SXEOLF GRXEOH getHeight() { UHWXUQ h; }

}

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% �

(VHPSLR � �

� 9HGLDPR�LQILQH�OD�FODVVH (VHPSLR6KDSH�

SXEOLF�FODVV EsempioShape
{

SXEOLF VWDWLF�YRLG main(String args[])
{
Shape[] shapes = QHZ Shape[3];
shapes[0] = QHZ Circle(2.5);
shapes[1] = QHZ Rectangle(1.2, 3.0);
shapes[2] = QHZ Rectangle(5.5, 3.8);
GRXEOH totalArea = 0;
IRU (LQW i=0; i<shapes.length; i++)
totalArea=totalArea+shapes[i].area();

}
}

� *UD]LH�DOO·XVR�GHOOD�FODVVH�DVWUDWWD�DEELDPR�SRWXWR�FRVWUXLUH�XQ
DUUD\ FKH�FRQWLHQH�LQGLIIHUHQWHPHQWH�FHUFKL�H�UHWWDQJROL

� $EELDPR�SRL�FDOFRODWR�O·DUHD�WRWDOH�WUDWWDQGR�XQLIRUPHPHQWH
FHUFKL�H�UHWWDQJROL
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(VHPSLR ² 'LDJUDPPD�80/

� (FFR�LO�GLDJUDPPD�GHOOH�FODVVL�

�DUHD�����GRXEOH

�SHULPHWHU�����GRXEOH

6KDSH

+area() : double
+perimeter() : double
+Circle()

&LUFOH

+area() : double
+perimeter() : double
+Rectangle()

5HFWDQJOH

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% �

/LPLWL�GHOOH�FODVVL�DVWUDWWH

� ,PPDJLQLDPR�RUD�GL�YROHU�TXDOFKH�PRGR�HVWHQGHUH�LQ

QRVWUR�ODYRUR�LPSOHPHQWDQGR�IRUPH�JHRPHWULFKH�FKH

SRVVRQR�DQFKH�HVVHUH�GLVHJQDWH�VXOOR�VFKHUPR�

� 3RWUHPPR�GHILQLUH�XQD�FODVVH�DVWUDWWD 'UDZDEOH6KDSH

GD�FXL�IDU�GLVFHQGHUH 'UDZDEOH&LUFOH H

'UDZDEOH5HFWDQJOH�

� 3HUz�LQ�TXHVWR�PRGR�SHUGLDPR�OD�SRVVLELOLWj�GL

ULXWLOL]]DUH�OD�FDSDFLWj�GL &LUFOH H 5HFWDQJOH GL

FDOFRODUH�DUHD�H�SHULPHWUR

� 4XHVWR�q�XQ�SUREOHPD� 'UDZDEOH&LUFOH QRQ�SXz

GLVFHQGHUH�FRQWHPSRUDQHDPHQWH�GD &LUFOH H��GD

'UDZDEOH6KDSH

� 1RQ�SRVVLDPR�VFULYHUH
FODVV DrawableCircle H[WHQGV Circle, DrawableShape
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,QWHUIDFFH

� )RUWXQDWDPHQWH�-DYD�FL�PHWWH�D
GLVSRVL]LRQH�XQR�VWUXPHQWR�SHU�ULVROYHUH
TXHVWR�SUREOHPD��OH LQWHUIDFFH

� 3RVVLDPR�GHILQLUH�O·LQWHUIDFFLD 'UDZDEOH LQ
TXHVWR�PRGR�

SXEOLF LQWHUIDFH Drawable
{

SXEOLF YRLG setColor(LQW c);
SXEOLF YRLG setPosition(GRXEOH x, GRXEOH y);
SXEOLF YRLG draw();

}

� /D�GHILQL]LRQH�GL�XQ·LQWHUIDFFLD�q�PROWR
VLPLOH�D�TXHOOD�GL�XQD�FODVVH�DVWUDWWD��q
XQ·HOHQFR GL�PHWRGL�VHQ]D�LPSOHPHQWD]LRQH

� $�GLIIHUHQ]D�GL�XQD�FODVVH�DVWUDWWD� WXWWL L
PHWRGL�VRQR�SULYL�GL�LPSOHPHQWD]LRQH

� $�ODWR�OD�UDSSUHVHQWD]LRQH�80/

�VHW&RORU��

�VHW3RVLWLRQ��

�GUDZ��

«interface»
'UDZDEOH

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

8VR�GHOOH�LQWHUIDFFH

� 3RVVLDPR�VFULYHUH 'UDZDEOH5HFWDQJOH FRVu�
SXEOLF�FODVV DrawableRectangle
H[WHQGV Rectangle LPSOHPHQWV Drawable

{
SURWHFWHG�LQW c;
SURWHFWHG�GRXEOH x, y;
SXEOLF DrawableRectangle(GRXEOH w, GRXEOH h)
{ VXSHU(w,h); }
SXEOLF YRLG setColor(LQW c) { WKLV.c = c; }
SXEOLF YRLG setPosition(GRXEOH x, GRXEOH y)
{ WKLV.x = x; WKLV.y = y; }
SXEOLF YRLG draw() {…}

}

� ,Q�PDQLHUD�GHO�WXWWR�VLPLOH�SRVVLDPR�GHILQLUH
'UDZDEOH&LUFOH FKH�VDUj�GLFKLDUDWD�FRPH�

SXEOLF�FODVV DrawableCircle
H[WHQGV Circle LPSOHPHQWV Drawable

{ … }
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'LDJUDPPD�80/

� ,O�GLDJUDPPD�80/�FRPSOHVVLYR�q�ULSRUWDWR�TXL�VRWWR

� /H�UHOD]LRQL LPSOHPHQWV VRQR�UDSSUHVHQWDWH�LQ�PRGR

VLPLOH�D H[WHQGV PD�FRQ�XQD�ULJD�WUDWWHJJLDWD
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+setColor()
+setPosition()
+draw()
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3UHFLVD]LRQL�VXOOH�LQWHUIDFFH

� 8Q·LQWHUIDFFLD�q�XQD�FROOH]LRQH�GLFKLDUD]LRQL�GL

PHWRGL��VLPLOH�DG�XQD�FODVVH�DVWUDWWD

� 8QD�FODVVH�ROWUH�D�GLVFHQGHUH�GD�XQD�VXSHUFODVVH�

VSHFLILFDWD�FRQ�OD�SDUROD�FKLDYH H[WHQGV��SXz

LPSOHPHQWDUH�XQD�R�SL��LQWHUIDFFH�XVDQGR�OD�SDUROD

FKLDYH LPSOHPHQWV

0$WWHQ]LRQH� VH�XQD�FODVVH�GLFKLDUD�FKH�LPSOHPHQWD�XQ

LQWHUIDFFLD�GHYH�REEOLJDWRULDPHQWH�IRUQLUH

XQ·LPSOHPHQWD]LRQH�GL WXWWL�L�PHWRGL GHOO·LQWHUIDFFLD

� 1RQ�SXz�LPSOHPHQWDUH�VROR�DOFXQL�PHWRGL�

� ,Q�-DYD�q�SRVVLELOH�GHILQLUH�YDULDELOL��ULIHULPHQWL��FKH

KDQQR�FRPH�WLSR�XQ·LQWHUIDFFLD�
'UDZDEOH G�

� $�FRVD�VHUYRQR"



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

,QWHUIDFFH�H VXEW\SLQJ

� -DYD�SUHYHGH�XQD�IRUPD�HVWHVD�GL VXEW\SLQJ

� 1HOOD�GHILQL]LRQH�FODVVLFD�LO VXEW\SLQJ FL�SHUPHWWH�GL

XWLOL]]DUH�XQD�FODVVH�GHULYDWD�DO�SRVWR�GHOOD�FODVVH

EDVH

� 4XLQGL�FL�SHUPHWWH�GL�VFULYHUH

Shape s;
s = QHZ Circle(5.7);

� ,O VXEW\SLQJ LQ�-DYD�FL�SHUPHWWH�DQFKH�GL�XWLOL]]DUH�DO

SRVWR�GL�XQ�LQWHUIDFFLD�TXDOXQTXH�FODVVH�OD�LPSOHPHQWL

� 3RVVLDPR�TXLQGL�VFULYHUH��XVDQGR�XQD�YDUDELOH�FKH�KD

FRPH�WLSR�O·LQWHUIDFFLD 'UDZDEOH

'UDZDEOH G�

G� �QHZ 'UDZDEOH&LUFOH������

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

(VHPSLR

� 9HGLDPR�OD�FODVVH (VHPSLR'UDZDEOH��VLPLOH�D (VHPSLR6KDSH�

SXEOLF�FODVV EsempioDrawable
{

SXEOLF VWDWLF�YRLG main(String args[])
{
Drawable[] drawables = QHZ Drawable[3];
drawables[0] = QHZ DrawableCircle(2.5);
drawables[1] = QHZ DrawableRectangle(1.2, 3.0);
drawables[2] = QHZ DrawableRectangle(5.5, 3.8);
IRU (LQW i=0; i<drawables.length; i++)
{

drawables[i].setPosition(i*10.0,i*20.0);
drawables[i].draw();

}
}

� *UD]LH�DOO·XVR�GHOO·LQWHUIDFFLD�DEELDPR�SRWXWR�FRVWUXLUH�XQ DUUD\
FKH�FRQWLHQH�LQGLIIHUHQWHPHQWH�LVWDQ]H�GL�FODVVL�GLYHUVH�FKH
LPSOHPHQWDQR�O·LQWHUIDFFLD 'UDZDEOH H�GLVHJQDUOH�WXWWH�LQVLHPH
FRQ�XQ�VROR�FLFOR IRU



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

$QFRUD�VXOOH�LQWHUIDFFH

� 8Q�DOWUR�DVSHWWR�LQWHUHVVDQWH�q�OD�SRVVLELOLWj�GL�GHILQLUH
XQD�FODVVH�FKH�LPSOHPHQWD 'UDZDEOH PD QRQ
GLVFHQGH GD 6KDSH

� 3HU�HVHPSLR�XQ�WHVWR�FKH�SXz�HVVHUH�GLVHJQDWR�DG�XQD
GDWD�SRVL]LRQH�
SXEOLF�FODVV DrawableText LPSOHPHQWV Drawable
{

SURWHFWHG�LQW c;
SURWHFWHG�GRXEOH x, y;
SURWHFWHG String s;
SXEOLF DrawableText(String s) { WKLV.s = s }
SXEOLF YRLG setColor(int c) { WKLV.c = c; }
SXEOLF YRLG setPosition(GRXEOH x, GRXEOH y)
{ WKLV.x = x; WKLV.y = y; }
SXEOLF YRLG draw() {…}

}

� $EELDPR�TXLQGL�XQD�IRUPD�GL�FRPSDWLELOLWj�H�GL
VRVWLWXLELOLWj�WUD�FODVVL�LQGLSHQGHQWH�GDOOD�FDWHQD�GL
HUHGLWDULHWj

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

(VHPSLR

� 3RWUHPPR�ULVFULYHUH (VHPSLR'UDZDEOH FRVu�

SXEOLF�FODVV EsempioDrawable
{

SXEOLF VWDWLF�YRLG main(String args[])
{
Drawable[] drawables = QHZ Drawable[3];
drawables[0] = QHZ DrawableCircle(2.5);
drawables[1] = QHZ DrawableRectangle(1.2, 3.0);
drawables[2] = QHZ DrawableText(“Ciao”);
IRU (LQW i=0; i<drawables.length; i++)
{

drawables[i].setPosition(i*10.0,i*20.0);
drawables[i].draw();

}
}

}

� $EELDPR�WUDWWDWR�O·LVWDQ]D�GL 'UDZDEOH7H[W LQ�PRGR�GHO
WXWWR�XQLIRUPH�D 'UDZDEOH5HFWDQJOH H 'UDZDEOH&LUFOH



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

3UHFLVD]LRQL

� $�GLIIHUHQ]D�GL H[WHQGV GRSR�OD�FODXVROD LPSOHPHQWV
SRVVLDPR�DJJLXQJHUH�XQ�QXPHUR�TXDOVLDVL�GL�QRPL�GL
LQWHUIDFFH

SXEOLF�FODVV DrawableRectangle
H[WHQGV Rectangle
LPSOHPHQWV Drawable, Sizeable, Draggable

� 8QD�FODVVH�SXz�LPSOHPHQWDUH�SL��LQWHUIDFFH

� 7DOYROWD�VL�GLFH�FKH�XQ�LQWHUIDFFLD�q�XQ�FRQWUDWWR�WUD
FKL�OD�LPSOHPHQWD�H�FKL�OD�XVD

� /D�FODVVH�FKH�LPSOHPHQWD�XQ·LQWHUIDFFLD��HVVHQGR
REEOLJDWD�DG�LPSOHPHQWDUQH�WXWWL�L�PHWRGL�JDUDQWLVFH�OD
IRUQLWXUD�GL�XQ�VHUYL]LR

� &KL�XVD�XQ�LQWHUIDFFLD�KD�OD�JDUDQ]LD�FKH�LO�FRQWUDWWR�GL
VHUYL]LR�q�HIIHWWLYDPHQWH�UHDOL]]DWR��QRQ�SXz�DFFDGHUH
FKH�XQ�PHWRGR�QRQ�SRVVD�HVVHUH�FKLDPDWR�


