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'DWD�:DUHKRXVLQJ

2

/LEUR�GL�ULIHULPHQWR

❚ 5��.LPEDOO��7KH�GDWD�ZDUHKRXVH�WRRONLW��
3UDFWLFDO�WHFKQLTXHV�IRU�EXLOGLQJ
GLPHQVLRQDO�GDWD�ZDUHKRXVHV��-RKQ�:LOH\
	�6RQV��,QF�������
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,QWURGX]LRQH�DO�GDWD

ZDUHKRXVLQJ

4

,Q�JHQHUH�

Î�DEERQGDQ]D�GL�GDWL

PD�DQFKH
Ï�DEERQGDQ]D�GL�ULGRQGDQ]D�HG�LQFRQVLVWHQ]D
FKH�QRQ�SHUPHWWH�GL�XWLOL]]DUH�L�GDWL�LQ�PRGR
XWLOH�D�ILQL�GHFLVLRQDOL

'%�

,O�SUREOHPD

'%�

'%�

'%�
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7LSLFKH�ULFKLHVWH

❚ 4XDO�q�LO�YROXPH�GHOOH�YHQGLWH�SHU�UHJLRQH�H
FDWHJRULH�GL�SURGRWWR�GXUDQWH�O¶XOWLPR�DQQR"

❚ &RPH�VL�FRUUHODQR�L�SUH]]L�GHOOH�D]LRQL�GHOOH
VRFLHWj�SURGXWWULFL�GL�KDUGZDUH�FRQ�L�SURILWWL
WULPHVWUDOL�GHJOL�XOWLPL����DQQL"

❚ 4XDOL�VRQR�VWDWL�L�YROXPL�GL�YHQGLWD�GHOOR
VFRUVR�DQQR�SHU�UHJLRQH�H�FDWHJRULD�GL
SURGRWWR"

❚ ,Q�FKH�PRGR�L�GLYLGHQGL�GL�D]LHQGH�GL
KDUGZDUH�VRQR�FRUUHODWLDL�SRUILWWL�WULPHVWUDOL
QHJOL�XOWLPL����DQQL"

6

•gestione dei rischi
•analisi finanziaria
•programmi di marketing
•analisi statistica
•integrazione DB clienti
•integrazione relazioni clienti
•analisi temporale

•telecomunicazioni
•banking
•università
•assicurazioni
•beni di consumo
•salute
•produzione

contesti

problematiche

3RVVLELOL�DSSOLFD]LRQL
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,Q�VLQWHVL����

dati
conoscenza utile 
all’azienda

sistemi di supporto 
alle decisioni (DSS)

DSS: Tecnologia che supporta la dirigenza aziendale nel 
prendere  decisioni tattico-strategiche in modo migliore 
e più veloce

8

3HUFKp�L�VLVWHPL�WUDGL]LRQDOL

QRQ�VRQR�VXIILFLHQWL"

❚ QR�GDWL�VWRULFL
❚ VLVWHPL�HWHURJHQHL
❚ EDVVH�SUHVWD]LRQL
❚ '%06�QRQ�DGHJXDWL�DO�VXSSRUWR�GHFLVLRQDOH
❚ SUREOHPL�GL�VLFXUH]]D
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❚ 6LVWHPL�WUDGL]LRQDOL
❙ 2Q�/LQH�7UDQVDFWLRQ�3URFHVVLQJ��2/73�

❚ 6LVWHPL�GL�GDWD�ZDUHKRXVLQJ
❙ 2Q�/LQH�$QDO\WLFDO�3URFHVVLQJ��2/$3�

⇒ �3URIRQGDPHQWH�GLYHUVL

3L��IRUPDOPHQWH����

10

,Q�GHWWDJOLR����

OLTP OLAP
funzione gestione 

giornaliera
supporto alle 
decisioni

progettazione orientata alle 
applicazioni

orientata al soggetto

frequenza gironaliera sporadica
dati recenti, dettagliati storici, riassuntivi, 

multidimensionali
sorgente singola DB DB multiple
uso ripetitivo ad hoc
accesso read/write read
flessibilità accesso uso di programmi 

precompilati 
generatori di query

# record acceduti decine migliaia
tipo utenti operatori manager
# utenti migliaia centinaia
tipo DB singola multiple, eterogenee
performance alta bassa
dimensione DB 100 MB - GB 100 GB - TB
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(YROX]LRQH�GHL�'66

❚ $QQL�µ����UDSSRUWL�EDWFK
❙ GLIILFLOH�WURYDUH�HG�DQDOL]]DUH�L�GDWL
❙ FRVWR��RJQL�ULFKLHVWD�ULFKLHGH�XQ�QXRYR�SURJUDPPD

❚ $QQL�µ����'66�EDVDWR�VX�WHUPLQDOH
❙ QRQ�LQWHJUDWR�FRQ�VWUXPHQWL�GL�DXWRPD]LRQH
G¶XIILFLR

❚ $QQL�µ����VWUXPHQWR�G¶DXWRPD]LRQH�G¶XIILFLR
❙ VWUXPHQWL�GL�LQWHUURJD]LRQH��IRJOL�HOHWWURQLFL�
LQWHUIDFFH�JUDILFKH

❙ DFFHVVR�DL�GDWL�RSHUD]LRQDOL

❚ $QQL�µ����GDWD�ZDUHKRXVLQJ��FRQ�VWUXPHQWL
LQWHJUDWL�2/$3

12

,�VLVWHPL�GL�GDWD�ZDUHKRXVLQJ

❚ ,O�'DWD�:DUHKRXVLQJ�VL�SXz�GHILQLUH�FRPH�LO
SURFHVVR�GL�LQWHJUD]LRQH�GL�EDVL�GL�GDWL
LQGLSHQGHQWL�LQ�XQ�VLQJROR�UHSRVLWRU\��LO
GDWD�ZDUHKRXVH��GDO�TXDOH�JOL�XWHQWL�ILQDOL
SRVVDQR�IDFLOPHQWH�HG�HIILFLHQWHPHQWH
HVHJXLUH�TXHU\��JHQHUDUH�UHSRUW�HG
HIIHWWXDUH�DQDOLVL
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,O�GDWD�ZDUHKRXVH

&ROOH]LRQH�GL�GDWL�FKH�VRGGLVID�OH�VHJXHQWL��SURSULHWj�
❚ XVDWD�SHU�LO�VXSSRUWR�DOOH�GHFLVLRQL
❚ RULHQWDWD�DL�VRJJHWWL
❚ LQWHJUDWD��OLYHOOR�D]LHQGDOH�H�QRQ�GLSDUWLPHQWDOH
❚ FRUUHODWD�DOOD�YDULDELOH�WHPSR��DPSLR�RUL]]RQWH
WHPSRUDOH

❚ FRQ�GDWL�WLSLFDPHQWH�DJJUHJDWL��SHU�HIIHWWXDUH�VWLPH
❚ IXRUL�OLQHD��GDWL�DJJLRUQDWL�SHULRGLFDPHQWH

14

,O�GDWD�ZDUHKRXVH

❚ 2ULHQWDWD�DL�VRJJHWWL��FRQVLGHUD�L�GDWL�GL
LQWHUHVVH�DL�VRJJHWWL�GHOO¶RUJDQL]]D]LRQH�H
QRQ�TXHOOL�ULOHYDQWL�DL�SURFHVVL�RUJDQL]]DWLYL

❙ EDVL�GL�GDWL�RSHUD]LRQDOL�GLSDUWLPHQWDOL�
❘ YHQGLWD��SURGX]LRQH��PDUNHWLQJ

❙ GDWD�ZDUHKRXVH��SURGRWWL��FOLHQWL��IRUQLWRUL
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,O�GDWD�ZDUHKRXVH

❚ ,QWHJUDWD�
❙ L�GDWL�SURYHQJRQR�GD�WXWWH�OH�VRUJHQWL
LQIRUPDWLYH

❙ LO�GDWD�ZDUHKRXVH�UDSSUHVHQWD�L�GDWL�LQ
PRGR�XQLYRFR��ULFRQFLOLDQGR�OH
HWHURJHQHLWDC�GHOOH�GLYHUVH
UDSSUHVHQWD]LRQL�

❘ QRPL
❘ VWUXWWXUD
❘ FRGLILFD
❘ UDSSUHVHQWD]LRQH�PXOWLSOD

16

,O�GDWD�ZDUHKRXVH

❚ &RUUHODWD�DOOD�YDULDELOH�WHPSR�
SUHVHQ]D�GL�GDWL�VWRULFL�SHU�HVHJXLUH
FRQIURQWL��SUHYLVLRQL�H�SHU�LQGLYLGXDUH
WHQGHQ]H

❙ EDVL�GL�GDWL�RSHUD]LRQDOL��ILQHVWUD�WHPSRUDOH
GL�SRFKL�PHVL

❙ GDDW�ZDUHKRXVH��ILQHVWUD�WHPSRUDOH
GHOO¶RUGLQH�GL�DQQL
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,O�GDWD�ZDUHKRXVH

❚ 'DWL�DJJUHJDWL��QHOO¶DWWLYLWj�GL�DQDOLVL�GHL
GDWL�SHU�LO�VXSSRUWR�DOOH�GHFLVLRQL�

❙ QRQ�LQWHUHVVD�³FKL´�PD�³TXDQWL´

❙ QRQ�LQWHUHVVD�XQ�GDWR�PD�OD�VRPPD��OD�PHGLD�
LO�PLQLPR��LO�PDVVLPR�GL�XQ�LQVLHPH�GL�GDWL

18

,O�GDWD�ZDUHKRXVH

❚ )XRUL�OLQHD�
❙ EDVH�GL�GDWL�RSHUD]LRQDOH��L�GDWL�YHQRQR
DFFHGXWL��LQVHULWL��PRGLILFDWL��FDQFHOODWL�SRFKL
UHFRUG�DOOD�YROWD

❙ GDWD�ZDUHKRXVH�
❘ RSHUD]LRQL�GL�DFFHVVR�H�LQWHUURJD]LRQH�GLXUQH
❘ RSHUD]LRQL�GL�FDULFDPHQWR�H�DJJLRUQDPHQWR
QRWWXUQH

FKH�ULJXDUGDQR�PLOLRQL�GL�UHFRUG
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$UFKLWHWWXUD�GL�ULIHULPHQWR

20

GZ

DFTXLVL]LRQH PHPRUL]]D]LRQH DFFHVVR

%DFN�URRP )URQW�URRP�FDWDORJR�GHL�
PHWDGDWL

$UFKLWHWWXUD�GL�EDVH
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�3LX·�LQ�GHWWDJOLR����

Access 
services

Source 
systems

Presentation
server

Data staging
area

Back room
Front roomCatalogo 

metadati

Servizi di 
data management

Servizi di 
accesso

22

6RXUFH�V\VWHPV

❚ 2JQL�VRUJHQWH�GL�LQIRUPD]LRQL�D]LHQGDOL
❚ 6SHVVR�UDSSUHVHQWDWH�GD�GDWL
RSHUD]LRQDOL��LQVLHPH�GL�UHFRUG�OD�FXL
IXQ]LRQH�q�TXHOOD�GL�FDWWXUDUH�OH
WUDQVD]LRQL�GHO�VLVWHPD�RUJDQL]]DWLYR

❚ WLSLFR�DFFHVVR�2/73
❚ XVR�GL�SURGXFWLRQ�NH\V��QRQ�YHQJRQR
XVDWH�QHO�':�
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'DWD�VWDJLQJ

❚ $UHD�GL�PHPRUL]]D]LRQH
❙ L�GDWL�VRUJHQWH�YHQJRQR�WUDVIRUPDWL
❙ WHFQRORJLD�UHOD]LRQDOH�PD�DQFKH�IODW�ILOHV

❚ LQVLHPH�GL�SURFHVVL�FKH�
❙ SXOLVFRQR��WUDVIRUPDQR��FRPELQDQR�
GXSOLFDQR��DUFKLYLDQR�H�SUHSDUDQR�L�GDWL
VRUJHQWH�SHU�HVVHUH�XVDWL�QHO�':

24

3UHVHQWDWLRQ�VHUYHU

❚ &RPSRQHQWH�FKH�SHUPHWWH�OD
PHPRUL]]D]LRQH�H�OD�JHVWLRQH�GHO�GDWD
ZDUHKRXVH��VHFRQGR�XQ�DSSURFFLR
GLPHQVLRQDOH

❚ 3Xz�HVVHUH�EDVDWR�VX�
❙ WHFQRORJLD�UHOD]LRQDOH��52/$3�
❙ WHFQRORJLD�PXOWLGLPHQVLRQDOH��02/$3�
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3UHVHQWDWLRQ�VHUYHU

❚ 8Q�':�UDSSUHVHQWD�VSHVVR�O¶XQLRQH�GL�SL�
GDWD�PDUW

❚ 'DWD�PDUW��UHVWUL]LRQH�GDWD�ZDUHKRXVH�DG
XQ�VLQJROR�SURFHVVR�R�DG�XQ�JUXSSR�GL
SURFHVVL�D]LHQGDOL��HV��0DUNHWLQJ�

':
'DWD
PDUW
��

�'DWD
PDUW
��

�'DWD
PDUW
��

':

26

(QG�XVHU�GDWD�DFFHVV�WRROV

❚ &OLHQW�GHO�':��GL�IDFLOH�XWLOL]]R

❚ WRROV�SHU�LQWHUURJDUH��DQDOL]]DUH�H�SUHVHQWDUH
O¶LQIRUPD]LRQH�FRQWHQXWD�GHO�':�D�VXSSRUWR
GL�XQ�SDUWLFRODUH�ELVRJQR�D]LHQGDOH

❚ LQYLR�VSHFLILFKH�ULFKLHVWH�DO�SUHVHQWDWLRQ
VHUYHU�LQ�IRUPDWR�64/
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,�PHWDGDWL

❚  �GDWL�VXL�GDWL
❚ /LQN�WUD�L�'%�RSHUD]LRQDOL�H�LO�':
❚ RJQL�SDVVR�HVHJXLWR�GXUDQWH�OD�FRVWUX]LRQH
GHO�':�JHQHUD�PHWDGDWL�FKH�SRVVRQR�SRL
HVVHUH�XWLOL]]DWL�GDOOH�IDVL�VXFFHVVLYH

❚ (VHPSL��VFKHPD��GDWD�LQ�FXL�XQ�GDWR�q�VWDWR
FUHDWR��TXDOH�WRRO�O¶KD�FUHDWR��VWRULD�GHOOH
WUDVIRUPD]LRQL�GL�XQ�GDWR�QHO�WHPSR�
VWDWLVWLFKH��GLPHQVLRQH�WDEHOOH��HFF��HFF�

28

Business 
view

Dati 
operazionali

metadati

trasformazioneData 
warehouse

Dati operazionaliDati informativi

,�PHWDGDWL
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'XH�ULWPL�GLYHUVL����

❚ 8VR�ELPRGDOH�
❙ ������RUH�DO�JLRUQR�XVDWL�SHU�DWWLYLWj�GL
LQWHUURJD]LRQH

❘ IXQ]LRQDOLWj�IURQW�URRP

❙ ����RUH�DO�JLRUQR�SHU�FDULFDPHQWR�
LQGLFL]]D]LRQH��FRQWUROOR�TXDOLWj�H
SXEEOLFD]LRQH

❘ IXQ]LRQDOLWj�EDFN�URRP

30

3URJHWWD]LRQH�FRQFHWWXDOH

GL�XQ�GDWD�ZDUHKRXVH
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/H�IDVL�GHOOD�SURJHWWD]LRQH

❚ 3URJHWWD]LRQH�FRQFHWWXDOH�
❙ )RUQLVFH�XQD�UDSSUHVHQWD]LRQH�IRUPDOH�GHO
FRQWHQXWR�LQIRUPDWLYR�GHO�':

❙ LQGLSHQGHQWH�GDO�VLVWHPD�FKH�YHUUj�XWLOL]]DWR�SHU�OD
VXD�LPSOHPHQWD]LRQH

❚ SURJHWWD]LRQH�ORJLFD�
❙ /R�VFKHPD�FRQFHWWXDOH�YLHQH�WUDGRWWR�QHO�PRGHOOR
GHL�GDWL�GHO�VLVWHPD�SUHVFHOWR

❚ SURJHWWD]LRQH�ILVLFD�
❙ )DVH�LQ�YXL�YHQJRQR�VFHOWH�OH�FDUDWWHULVWLFKH�ILVLFKH
GHO�VLVWHPD

32

2/73

3URJHWWD]LRQH�FRQFHWWXDOH

❚ PRGHOOR�HQWLWj�UHOD]LRQH
❚ VL�FHUFD�GL�HOLPLQDUH�LO�SL��SRVVLELOH�OD�ULGRQGDQ]D

❙ PDJJLRUH�HIILFLHQ]D�GHOOH�RSHUD]LRQL�GL�DJJLRUQDPHQWR

❚ VFKHPD�VLPPHWULFR��WXWWH�OH�HQWLWj�KDQQR�OD
VWHVVD�LPSRUWDQ]D

❚ FL�SRVVRQR�HVVHUH�PROWL�PRGL�SHU�FRQQHWWHUH
�PHGLDQWH�XQ¶RSHUD]LRQH�GL�MRLQ��GXH�WDEHOOH

❚ OD�UDSSUHVHQWD]LRQH�GLSHQGH�GDOOD�VWUXWWXUD�GHL
GDWL
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3URJHWWD]LRQH�FRQFHWWXDOH

2/73��XQ�HVHPSLR

FRQWUDWWR
7LSR
FRQWUDWWR

FOLHQWH FRQWDWWR

RUGLQL
8QLWj�
RUGLQDWD

UHSDUWR UHJLRQHGLVWUHWWR

/RF��
FRQWDWWR

/RF��
FOLHQWH

GLYLVLRQH

*UXSSR
SURGRWWR

/LQHD�
SURGRWWR

SURGRWWR7LSR�GL
VSHGL]�

6SHGL]LR�
QLHUH

6SHGLWR�
D

34

3URJHWWD]LRQH�FRQFHWWXDOH

2/$3

SURGRWWR

PDJD]]LQR

WHPSR

YLQR DFTXD FRFD�FROD

PDJ

DSU

IHE

VHW

&
%

$

�� ���

��

��

�

��

�

�

��

��

�

3URFHVVR�
YHQGLWH�LQ�XQD
FDWHQD�GL�VXSHUPHUFDWL
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3URJHWWD]LRQH�FRQFHWWXDOH

prodotto

magazzino

tempo

Il manager regionale esamina
la vendita dei prodotti
in tutti i periodi relativamente
ai propri mercati

Il manager di prodotto esamina 
la vendita  di un prodotto 
in tutti i periodo e in tutti i mercati

Il manager finanziario esamina la
vendita dei prodotti in tutti i mercati
relativamente al periodo corrente e
quello precedente

Il manager strategico si concentra su 
una categoria di prodotti, 
un’area regionale e un orizzonte 
temporale medio

36

3URJHWWD]LRQH�FRQFHWWXDOH

❚ 2JQL�SDUDPHWUR�SXRC�HVVHUH�RUJDQL]]DWR�LQ
XQD�JHUDUFKLD�FKH�QH�UDSSUHVHQWD�L
SRVVLELOL�OLYHOOL�GL�DJJUHJD]LRQH�

❙ QHJR]LR��FLWWDC��SURYLQFLD��UHJLRQH
❙ JLRUQR��PHVH��WULPHVWUH��DQQR

2/$3
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2/$3

3URJHWWD]LRQH�FRQFHWWXDOH

❚ /¶HOLPLQD]LRQH�GHOOD�ULGRQGDQ]D�QRQ�q�XQ�RELHWWLYR
❙ QRQ�VL�GHYRQR�HVHJXLUH�RSHUD]LRQL�GL�DJJLRUQDPHQWR
❙ VFKHPL�GHQRUPDOL]]DWL

❚ VFKHPL�DVLPPHWULFL��DOFXQH�HQWLWj�VRQR�SL��LPSRUWDQWL�GL
DOWUH

❚ XQ�VROR�PRGR�SHU�FRQQHWWHUH��PHGLDQWH�XQ¶RSHUD]LRQH�GL
MRLQ��GXH�WDEHOOH
❙ PLQRUH��QXPHUR�GL�MRLQ
❙ PDJJLRUH�HIILFLHQ]D

❚ OD�UDSSUHVHQWD]LRQH�GLSHQGH�GDOOD�VWUXWWXUD�GHL�GDWL

38

,�PRGHOOL�PXOWLGLPHQVLRQDOL

3URJHWWD]LRQH�FRQFHWWXDOH

❚ 9DUL�PRGHOOL�PXOWLGLPHQVLRQDOL�
❙ PRGHOOR�D�VWHOOD
❙ PRGHOOR�D�FRVWHOOD]LRQH�GL�IDWWL
❙ PRGHOOR�D�ILRFFR�GL�QHYH��VQRZIODNH�

❚ SRVVRQR�HVVHUH�LPSOHPHQWDWL�LQ
❙ VLVWHPL�UHOD]LRQDOL
❙ VLVWHPL�PXOWLGLPHQVLRQDOL
❙ VLVWHPL�DG�RJJHWWL

❚ ,Q�JHQHUH��LPSOHPHQWD]LRQH�GLUHWWD�LQ�'%06
UHOD]LRQDOL
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3URJHWWD]LRQH�FRQFHWWXDOH

2/$3��XQ�HVHPSLR

RUGLQL FOLHQWL

VSHGL]LRQL

SURGRWWL

WHPSR

40

3URJHWWD]LRQH�FRQFHWWXDOH

2/$3��XQ�HVHPSLR

YHQGLWH PDJD]]LQL

WHPSR

SURGRWWL
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,O�PRGHOOR�D�VWHOOD

❚ 1HO�PRGHOOR�GLPHQVLRQDOH��QRQ�VRQR�ULOHYDQWL�L
VLQJROL�HYHQWL��WUDQVD]LRQL��PD�LO�ORUR�DFFDGHUH
GXUDQWH�XQ�GHWHUPLQDWR�LQWHUYDOOR�WHPSRUDOH
⇒ �JUDQXODULWj�GHOOR�VFKHPD

❚ ,O�PRGHOOR�D�VWHOOD�q�EDVDWR�VXOO¶HVLJHQ]D�GL
YHGHUH�GDWL�GL�GHWWDJOLR��IDWWL��LQ�IXQ]LRQH�GL
SL��GLPHQVLRQL

42

,O�PRGHOOR�D�VWHOOD

❚ )DWWL��LGHQWLILFDQR�O¶DWWLYLWj�SULQFLSDOH�H�VRQR
FDUDWWHUL]]DWL�GDL�GDWL�GL�GHWWDJOLR�FKH�VL
GHVLGHUD�DQDOL]]DUH

❚ 'LPHQVLRQL��SDUDPHWUL�FKH�LQIOXHQ]DQR�L�GDWL
GL�GHWWDJOLR�H�ULVSHWWR�DL�TXDOL�VL�DQDOL]]DQR
WDOL�GDWL

❚ )DWWL�H�GLPHQVLRQL�FROOHJDWL�DWWUDYHUVR�FKLDYL
HVWHUQH
❙ LQ�JHQHUDOH��XQR�VFKHPD�D�VWHOOD�UDSSUHVHQWD�XQD
UHOD]LRQH�PROWL�D�PROWL

❘ LO�FROOHJDPHQWR�WUD�RJQL�WDEHOOD�GHOOH�GLPHQVLRQL�H�OD
WDEHOOD�GHL�IDWWL�UDSSUHVHQWD�XQD�UHOD]LRQH�XQR�D�PROWL
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(VHPSLR

❚ $WWLYLWj�SULQFLSDOH��YHQGLWD�DXWRPRELOL
❚ GLPHQVLRQL�

❙ FOLHQWL
❙ YHQGLWRUL
❙ FRQFRUUHQWL
❙ DXWRPRELOL
❙ FRQFHVVLRQDULH

44

(VHPSLR

9HQGLWD
DXWRPRELOL DXWRPRELOL

YHQGLWRUL

FOLHQWL

FRQFRUUHQWL&RQFHV�
VLRQDULH

� Q

�

Q Q

�

Q

�

Q �
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/H�GLPHQVLRQL

❚ 'HYRQR�HVVHUH�VFHOWH�VROR�OH�HQWLWj�ULOHYDQWL
SHU�OH�DQDOLVL�FKH�VL�LQWHQGRQR�HIIHWWXDUH

❚ /H�GLPHQVLRQL�VRQR�WLSLFDPHQWH�FDUDWWHUL]]DWH
GD�DWWULEXWL�
❙ WHVWXDOL
❙ GLVFUHWL

����PD�SRVVRQR�DQFKH�HVVHUH�QXPHULFKH
❙ GLPHQVLRQH�GL�XQ�SURGRWWR

❚ HVLVWH�VHPSUH�XQD�GLPHQVLRQH�WHPSRUDOH

46

'LPHQVLRQL��HVHPSL

❚ $WWLYLWj��YHQGLWD�LQ�XQD�FDWHQD�GL
VXSHUPHUFDWL
❙ GLPHQVLRQL��WHPSR��SURGRWWL��PDJD]]LQR

❚ $WWLYLWj��RUGLQL
❙ GLPHQVLRQL��WHPSR��SURGRWWL��FOLHQWL��VSHGL]LRQL

❚ $WWLYLWj��LVFUL]LRQL�XQLYHUVLWDULH
❙ GLPHQVLRQL��WHPSR��IDFROWj��WLSRORJLD�VWXGHQWL

❚ $WWLYLWj���YHQGLWD�DXWRPRELOL
❙ GLPHQVLRQL��FOLHQWL��YHQGLWRUL��FRQFRUUHQWL�
DXWRPRELOL��FRQFHVVLRQDULH
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/H�GLPHQVLRQL

❚ 3UREOHPD��FRPH�VL�SXz�LGHQWLILFDUH�VH�XQ
DWWULEXWR�QXPHULFR�q�XQ�IDWWR�R�XQ�DWWULEXWR�GL
XQD�GLPHQVLRQH"

❚ 6H�q�XQD�PLVXUD�FKH�YDULD�FRQWLQXDPHQWH�QHO
WHPSR
❙ ��IDWWR

❘ DQDOLVL�FRVWR�GL�XQ�SURGRWWR�QHO�WHPSR

❚ VH�q�XQD�GHVFUL]LRQH�GLVFUHWD�GL�TXDOFRVD�FKH
q�UDJLRQHYROPHQWH�FRVWDQWH
❙ DWWULEXWR�GL�XQD�GLPHQVLRQH

❘ FRVWR�GL�XQ�SURGRWWR�YLVWR�FRPH�LQIRUPD]LRQH�GHVFULWWLYD

48

/H�GLPHQVLRQL

❚ /H�GLPHQVLRQL�XWLOL]]DWH�VRQR�VSHVVR�OH�VWHVVH
LQ�YDUL�FRQWHVWL�DSSOLFDWLYL�
❙ WHPSR
❙ FROORFD]LRQH�JHRJUDILFD
❙ RUJDQL]]D]LRQH
❙ FOLHQWL

❚ LO�QXPHUR�GL�DWWULEXWL�SHU�RJQL�GLPHQVLRQH�q�LQ
JHQHUH�PROWR�HOHYDWR��DQFKH�QHOO¶RUGLQH�GHO
FHQWLQDLR�
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�/D�GLPHQVLRQH�WHPSR

❚ Ê�SUHVHQWH�LQ�RJQL�':�LQ�TXDQWR�YLUWXDOPHQWH
RJQL�':�UDSSUHVHQWD�XQD�VHULH�WHPSRUDOH

❚ 'RPDQGD��SHUFKp�QRQ�FDPSR�GL�WLSR�'$7(
QHOOD�WDEHOOD�GHL�IDWWL"

❚ 5LVSRVWD��OD�GLPHQVLRQH�WHPSR�SHUPHWWH�GL
GHVFULYHUH�LO�WHPSR�LQ�PRGL�GLYHUVL�GD�TXHOOL
FKH�VL�SRVVRQR�GHVXPHUH�GD�XQ�FDPSR�GDWH
LQ�64/��JLRUQL�ODYRUDWLYL�YDFDQ]H��SHULRGL
ILVFDOL��VWDJLRQL��HFF��

50

/D�GLPHQVLRQH�WHPSR

❚ $OFXQL�WLSLFL�DWWULEXWL�GHOOD�GLPHQVLRQH�WHPSR�
❙ WHPSR�N��SXz�HVVHUH�XQ�FDPSR�GL�WLSR�GDWD�LQ
64/�

❙ JLRUQR�GHOOD�VHWWLPDQD
❙ Q�JLRUQR�QHO�PHVH
❙ Q�JLRUQR�LQ�DQQR
❙ Q�VHWWLPDQD�LQ�DQQR
❙ PHVH
❙ VWDJLRQH
❙ SHULRGR�ILVFDOH
❙ ���
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,�IDWWL

❚ /D�WDEHOOD�GHL�IDWWL�PHWWH�LQ�HYLGHQ]D�XQD
UHOD]LRQH�PROWL�D�PROWL

❚ ,�IDWWL�VRQR�WLSLFDPHQWH�
❙ QXPHULFL
❙ DGGLWWLYL

❚ 1XPHULFL��DGGLWWLYL��SRVVRQR�HVVHUH�DJJUHJDWL
ULVSHWWR�DJOL�DWWULEXWL�GHOOH�GLPHQVLRQL�
XWLOL]]DQGR�O¶RSHUD]LRQH�GL�DGGL]LRQH

52

,�IDWWL��HVHPSL

❚ $WWLYLWj��YHQGLWD�LQ�XQD�FDWHQD�GL
VXSHUPHUFDWL
❙ IDWWL��Q��SURGRWWL�YHQGXWL��LQFDVVL��FRVWL�����

❚ $WWLYLWj��RUGLQL
❙ IDWWL��Q��VSHGL]LRQL��Q��FOLHQWL��LPSRUWL�����

❚ $WWLYLWj��LVFUL]LRQL�XQLYHUVLWDULH
❙ IDWWL��Q��VWXGHQWL�����



27

53

$GGLWWLYLWj�GHL�IDWWL

❚ ,QFDVVR��XQLWj�YHQGXWH��VRQR�DGGLWWLYL�LQ
TXDQWR�VL�SRVVRQR�DJJUHJDUH�VRPPDQGR
ULVSHWWR�DG�RJQL�GLPHQVLRQH�
❙ VRPPD�LQFDVVL�XQLWj��VX�WHPSR
❙ VRPPD�LQFDVVL�XQLWj�VX�SURGRWWL
❙ VRPPD�LQFDVVL�XQLWj�VX�GLSDUWLPHQWL

54

6HPLDGGLWWLYLWj�GHL�IDWWL

❚ 1XPHUR�FOLHQWL�QRQ�q�XQ�IDWWR�DGGLWWLYR�
❙ VRPPD�Q��FOLHQWL��VX�WHPSR�������������2.
❙ VRPPD�Q��FOLHQWL�VX�GLSDUWLPHQWL�����2.
0$�

❘ VRPPD�Q��FOLHQWL�VX�SURGRWWR�JHQHUD�SUREOHPL
❘ VL�VXSSRQJD�FKH

� FOLHQWL�FKH�KDQQR�FRPSUDWR�FDUQH����
� FOLHQWL�FKH�KDQQR�FRPSUDWR�SHVFH����

❘ LO�QXPHUR�GL�FOLHQWL�FKH�KDQQR�FRPSUDWR�FDUQH�R
SHVFH�q�XQ�TXDOXQTXH�QXPHUR�WUD����H���
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6HPLDGGLWWLYLWj�GHL�IDWWL

❚ ,O�QXPHUR�FOLHQWL�q�XQ�IDWWR�VHPLDGGLWWLYR�
SRLFKp�SXz�HVVHUH�VRPPDWR�VROR�ULVSHWWR
DG�DOFXQH�GLPHQVLRQL

❚ 6ROX]LRQH��FDPELDUH�OD�JUDQXODULWj�GHO
GDWDEDVH��SRUWDQGROD�D�OLYHOOR�VLQJROD
WUDQVD]LRQH

56

6HPLDGGLWWLYLWj�GHL�IDWWL

❚ 7XWWH�OH�PLVXUH�FKH�PHPRUL]]DQR�XQD
LQIRUPD]LRQH�VWDWLFD��TXDOL�
❙ ELODQFL�ILQDQ]LDUL
❙ PLVXUH�GL�LQWHQVLWj��WHPSHUDWXUD�GL�XQD�VWDQ]D�

VRQR�VHPLDGGLWWLYL�ULVSHWWR�DO�WHPSR

❚ FLz�FKH�FRPXQTXH�VL�SXz�IDUH�q�FDOFRODUH�OD
PHGLD�VX�XQ�FHUWR�SHULRGR�GL�WHPSR
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1RQ�DGGLWWLYLWj�GHL�IDWWL

❚ ,�IDWWL�QRQ�DGGLWWLYL�VRQR�IDWWL�FKH�QRQ
SRVVRQR�HVVHUH�VRPPDWL

❚ (VHPSL�
❙ IDWWL��FRVWR�XQLWDULR�H�TXDQWLWj�QHO�FRQWHVWR�GL�XQ
RUGLQH

❙ GLPHQVLRQL��FOLHQWL��VSHGL]LRQL��WHPSR��«
❙ L�FRVWL�XQLWDUL�QRQ�SRVVRQR�HVVHUH�VRPPDWL�VH
SULPD�QRQ�VRQR�PROWLSOLFDWL�SHU�OH�ULVSHWWLYH
TXDQWLWj��TXLQGL�WDOL�FRVWL�VRQR�IDWWL�QRQ�DGGLWWLYL

58

&ROOHJDPHQWL�WUD�GLPHQVLRQL

H�IDWWL

❚ $YYLHQH�WUDPLWH�FKLDYL�HVWHUQH
❚ RJQL�WDEHOOD�GHOOH�GLPHQVLRQL�KD�XQD�FKLDYH
❚ OD�WDEHOOD�GHL�IDWWL�GHYH�FRQWHQHUH�FRPH�DWWULEXWL�OD�FKLDYH
GL�FLDVFXQD�GLPHQVLRQH

❚ WDOL�DWWULEXWL�VRQR�FKLDYL�HVWHUQH�H��FRPSOHVVLYDPHQWH�
UDSSUHVHQWDQR�OD�FKLDYH�GHOOD�WDEHOOD�GHL�IDWWL

Tabella dei 
fatti

Tabella delle 
dim. (1)

Tabella delle
dim. (2)

chiave2
chiave1

chiave1
chiave2
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9DQWDJJL�QHOO·XVR�GHOOR

VFKHPD�D�VWHOOD

❚ 3HUPHWWH�GL�IDUH�DVVXQ]LRQL�FLUFD�L�GDWL��GD
XWLOL]]DUH�LQ�IDVH�GL�RWWLPL]]D]LRQH

❚ VLPPHWULFR
❚ IDFLOPHQWH�HVWHQVLELOH
❚ DSSURFFL�VWDQGDUG�DOOD�FRVWUX]LRQH
❚ WLSLFKH�TXHU\�HVHJXLELOL�HIILFLHQWHPHQWH
�YHGL�ROWUH�

60

0HWRGRORJLD�GL�SURJHWWD]LRQH

❚ /D�SURJHWWD]LRQH�GLSHQGH�GD�
❙ UHTXLVLWL�XWHQWH

❘ VL�GHWHUPLQDQR�DWWUDYHUVR�LQWHUYLVWH�FRQ�JOL�XWHQWL
ILQDOL

❙ GDWL�GLVSRQLELOL
❘ VL�GHWHUPLQDQR�DQDOL]]DQGR�OD�GRFXPHQWD]LRQH
HVLVWHQWH�H�DWWUDYHUVR�LQWHUYLVWH�FRQ�L�'%$
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3DVVL�QHO�SURFHVVR�GL

SURJHWWD]LRQH

❚ 6FHJOLHUH�LO�SURFHVVR�D]LHQGDOH�FKH�VL�LQWHQGH
PRGHOODUH

❚ VFHJOLHUH�OD�JUDQXODULWj�FRQ�OD�TXDOH�VL�LQWHQGH
PRGHOODUH�LO�SURFHVVR�D]LHQGDOH

❚ VFHJOLHUH�OH�GLPHQVLRQL�H�L�ORUR�DWWULEXWL

❚ VFHJOLHUH�L�IDWWL

62

8Q�HVHPSLR�SHU�FDSLUH

❚ ����VXSHUPHUFDWL�GLVWULEXLWL�VX�XQ¶DUHD�FKH
FRPSUHQGH���VWDWL�QHJOL�86$

❚ RJQL�VXSHUPHUFDWR�q�FRPSRVWR�GD�GLYHUVL�UHSDUWL
❚ RJQL�UHSDUWR�YHQGH�PROWL�SURGRWWL��LGHQWLILFDWL�GD�VWRFN
NHHSLQJ�XQLW��6.8�

❚ L�GDWL�GHOOH�YHQGLWH�YHQJRQR�UDFFROWL�QHL�SXQWL�GL
YHQGLWD��FDVVH�

❚ L�SURGRWWL�VRQR�VSHVVR�VRJJHWWL�D�SURPR]LRQL�GL
YHQGLWD

❚ SUREOHPDWLFKH�FKH�VL�LQWHQGRQR�DQDOL]]DUH�ORJLVWLFD
GHJOL�RUGLQL��PDVVLPL]]D]LRQH�SURILWWL�LQ�FLDVFXQ
VXSHUPHUFDWR

/D�JHVWLRQH�GL�XQD�FDWHQD�GL�VXSHUPHUFDWL
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3DVVR����VFHOWD�GHO�SURFHVVR

D]LHQGDOH

❚ 6L�GHYH�GHFLGHUH�TXDOH�SURFHVVR�PRGHOODUH�
FRPELQDQGR�OD�FRQRVFHQ]D�D]LHQGDOH�FRQ
OD�FRQRVFHQ]D�GL�TXDOL�GDWL�VRQR�GLVSRQLELOL

❚ (VHPSLR
PRYLPHQWR�JLRUQDOLHUR�GHOOH�YDULH�XQLWj

64

3DVVR����VFHOWD�GHOOD

JUDQXODULWj

❚ /D�JUDQXODULWj�LGHQWLILFD�LO�FRQWHQXWR�GHOOD
WDEHOOD�GHL�IDWWL�QHO�SURFHVVR�FRQVLGHUDWR

❚ q�LPSRUWDQWH�SHUFKp��
❙ GHWHUPLQD�OH�GLPHQVLRQL�GHO�GDWDEDVH
❙ FRQGL]LRQD�OD�GLPHQVLRQH�GHO�GDWDEDVH

❚ (VHPSLR
6.8�SHU�PDJD]]LQR�SHU�SURPR]LRQH�SHU
JLRUQR��JUDQXODULWj�D�OLYHOOR�GL�JLRUQR�H�GL
VLQJROD�XQLWj�
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3DVVR����VFHOWD�GHOOD

JUDQXODULWj

❚ 3HUFKp�JLRUQDOLHUR�
❙ JUDQXODULWj�D�OLYHOOR�WUDQVD]LRQH
�RSHUD]LRQH�GL�DFTXLVWR�

❘ LO�GDWDEDVH�GLYHQWHUHEEH�HQRUPH�H�TXLQGL
LQJHVWLELOH

❙ JUDQXODULWj�D�OLYHOOR�VHWWLPDQD�R�PHVH�
❘ PROWL�HIIHWWL�GHOOH�YHQGLWH�QRQ�VDUHEEHUR�YLVLELOL
❘ $G�HVHPSLR��GLIIHUHQ]D�LQ�YHQGLWH�WUD�/XQHGu�H
6DEDWR

66

3DVVR����VFHOWD�GHOOD

JUDQXODULWj

❚ 3HUFKp�D�OLYHOOR�VLQJROD�XQLWj�
❙ JUDQXODULWj�D�OLYHOOR�SDFFR�

❘ QRQ�VDUHEEH�SL��SRVVLELOH�ULVSRQGHUH�D
GRPDQGH�TXDOL�
� OH�YHQGLWH�GL�TXDOL�SURGRWWL�VL�ULGXFRQR�TXDQGR�XQ
FHUWR�SURGRWWR�YLHQH�PHVVR�LQ�SURPR]LRQH�GL
YHQGLWD"

� VH�FRQIURQWLDPR�OH�YHQGLWH�FRQ�TXHOOH�GHOOD
FRQFRUUHQ]D��TXDOL�VRQR�L����SURGRWWL�FKH�OD
FRQFRUUHQ]D�YHQGH�H�QRL�QRQ�YHQGLDPR"
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3DVVR����VFHOWD�GHOOH

GLPHQVLRQL

❚ 8QD�GHILQL]LRQH�DFFXUDWD�GHOOD�JUDQXODULWj
FRPSRUWD�LPPHGLDWDPHQWH�OD�GHILQL]LRQH
GHOOH�GLPHQVLRQL�SULQFLSDOL�GHO�':
�GLPHQVLRQL�SULPDULH�

❚ q�TXLQGL�SRVVLELOH�DJJLXQJHUH�DOWUH
GLPHQVLRQL��SXUFKq�TXHVWH�GLPHQVLRQL
DVVXPDQR�XQ�VLQJROR�YDORUH�SHU�RJQL
FRPELQD]LRQH�GHOOH�GLPHQVLRQL�SULPDULH

68

3DVVR����VFHOWD�GHOOH

GLPHQVLRQL

❚ (VHPSLR�
QHO�QRVWUR�HVHPSLR��OH�GLPHQVLRQL�SULPDULH
VRQR�
❙ WHPSR
❙ SURGRWWL
❙ PDJD]]LQL

GLPHQVLRQL�DJJLXQWLYH
❙ SURPR]LRQL
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3DVVR����VFHOWD�GHOOH

GLPHQVLRQL

❚ 3HU�FLDVFXQD�GLPHQVLRQH��GHYRQR�HVVHUH
VSHFLILFDWL�JOL�DWWULEXWL�FKH�OD�FDUDWWHUL]]DQR

❚ VSHVVR�VL�WUDWWD�GL�DWWULEXWL�DOIDQXPHULFL

❚ VH�XQD�GLPHQVLRQH�FRQWLHQH�DWWULEXWL�QRQ
FRUUHODWL��q�PHJOLR�VXGGLYLGHUH�OD�GLPHQVLRQH
LQ�GXH�GLPHQVLRQL�GLVWLQWH

70

3DVVR����VFHOWD�GHL�IDWWL

❚ )DWWL�WLSLFL�VRQR�QXPHULFL�H�DGGLWWLYL
❚ (VHPSLR��DOFXQL�XWLOL�IDWWL�PLVXUDELOL�

❙ LQFDVVR
❙ XQLWj�YHQGXWH
❙ QXPHUR�FOLHQWL

❚ QHO�FDVR�GL�JUDQXODULWj�WUDQVD]LRQDOH�
O¶XQLFR�IDWWR�LQ�JHQHUH�ULOHYDQWH�q�XQD
TXDQWLWj��OLYHOOR�GL�JUDQXODULWj�SL��ILQH�
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6FKHPD�LQL]LDOH�SHU

O·HVHPSLR�FRQVLGHUDWR

Tempo-k
prodotto-k
magazzino-k
promozione-k
vendite

Vendite (fatti)
prodotti (dim)

magazzini (dim)

tempo (dim)

promozioni 

Prodotto-k
attributi prod.

Magazzino-k
attributi mag. 

Tempo-k
attributi tempo

Promozione-k
attributi prom.

Per il momento: assumiamo che lo schema precedente
rappresenti sia lo schema logico che lo schema fisico del
database, quindi il database contiene 5 tabelle

72

2VVHUYD]LRQL�VXOOD

QRUPDOL]]D]LRQH

❚ /D�WDEHOOD�GHL�IDWWL�q�FRPSOHWDPHQWH�QRUPDOL]]DWD
❚ OH�WDEHOOH�GHOOH�GLPHQVLRQL�SRVVRQR�QRQ�HVVHUH
QRUPDOL]]DWH��PD�
❙ OD�GLPHQVLRQH�GHOOH�WDEHOOH�GHOOH�GLPHQVLRQL�q�LQ�JHQHUH
LUULOHYDQWH�ULVSHWWR�DOOD�GLPHQVLRQH�GHOOD�WDEHOOD�GHL�IDWWL

❙ TXLQGL��RJQL�VIRU]R�SHU�QRUPDOL]]DUH�TXHVWH�WDEHOOH�DL�ILQL�GHO�':
q�XQD�SHUGLWD�GL�WHPSR

❙ OR�VSD]LR�JXDGDJQDWR�q�LQ�JHQHUH�PHQR�GHOO¶���GHOOR�VSD]LR
ULFKLHVWR�GDOOR�VFKHPD�FRPSOHVVLYR

❚ OD�QRUPDOL]]D]LRQH�GHOOH�WDEHOOH�GHOOH�GLPHQVLRQL�SXz
ULGXUUH�OD�FDSDFLWj�GL�EURZVLQJ��QDYLJD]LRQH��GHOOR
VFKHPD��VL�YHGD�ROWUH�
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*HUDUFKLH

❚ 0ROWR�VSHVVR�XQD�VLQJROD�GLPHQVLRQH
SXz�FRQWHQHUH�GDWL�RUJDQL]]DWL
JHUDUFKLFDPHQWH

❚ (VHPSLR��2JQL�XQLWj�SXz�HVVHUH
UDSSUHVHQWDWD�DOO¶LQWHUQR�GL�XQD�JHUDUFKLD�
❙ VNX
❙ SDFFR
❙ PDUFD
❙ VRWWRFDWHJRULD
❙ FDWHJRULD
❙ GLSDUWLPHQWR

74

*HUDUFKLH

❚ 7XWWL�JOL�DWWULEXWL�GHOOD�JHUDUFKLD�GHYRQR
HVVHUH�LQVHULWL�DOO¶LQWHUQR�GHOOD�GLPHQVLRQH
ULGRQGDQ]D�DFFHWWDELOH�LQ�TXDQWR�OD
GLPHQVLRQH�GHOOH�WDEHOOH�GHOOH�GLPHQVLRQL�LQ
JHQHUH�q�LQLIOXHQWH�VXOOD�GLPHQVLRQH�WRWDOH
GHO�GDWDEDVH

❚ (VHPSLR���������SURGRWWL�GLVWLQWL
�����GLSDUWLPHQWL�GLVWLQWL
�����������LQ�PHGLD������ULSHWL]LRQL
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(VHPSLR

Prodotto-k
descrizione-SKU
numero-SKU
tipo-pacco
marca
sottocategoria
categoria
dipartimento
tipo-pacco
peso
unità-di-misura
...

Prodotti (dim)

• La tabella dei prodotti è   una
delle tabelle principali di quasi
tutti i DW

• è utile inserire più attributi
possibile

76

*HUDUFKLH

❚ *HUDUFKLD�WLSLFD��JHUDUFKLD�JHRJUDILFD�
❙ FRPXQH
❙ SURYLQFLD
❙ UHJLRQH
❙ VWDWR
❙ FRQWLQHQWH

❚ XQD�GLPHQVLRQH�SXz�FRQWHQHUH�DWWULEXWL
UHODWLYH�D�JHUDUFKLH�PXOWLSOH
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6FKHPL�VQRZIODNH

❚ 8QD�JHUDUFKLD�UDSSUHVHQWD�PROWH�UHOD]LRQL
PROWL�D�XQR
❙ VL�SRWUHEEH�SHQVDUH�GL�XWLOL]]DUH�XQD�WDEHOOD�SHU
RJQL�UHOD]LRQH�⇒ �VFKHPD�VQRZIODNH

3URGRWWR�N
GHVFUL]LRQH�6.8
QXPHUR�6.8
WLSR�SDFFR�N

GLSDUWLPHQWR
WLSR�SDFFR
SHVR
XQLWj�GL�PLVXUD
���

3URGRWWL��GLP�

WLSR�SDFFR�N
WLSR�SDFFR
PDUFD�N
���

0DUFD�N
PDUFD
VRWWRFDWHJRULD�N
���

VRWWRFDWHJRULD�N
VRWWRFDWHJRULD
FDWHJRULD�N
���

FDWHJRULD�N
FDWHJRULD
���

78

6FKHPL�VQRZIODNH

❚ 8QR�VFKHPD�VQRZIODNH�UHQGH�PHQR
HIILFLHQWL�OH�RSHUD]LRQL�GL�ULFHUFD��DQFKH�VH
OD�WDEHOOD�q�JUDQGH����MRLQ�

❚ q�FRQYHQLHQWH�XWLOL]]DUH�XQR�VFKHPD
VQRZIODNH�VROR�VH�TXHVWR�DSSURFFLR
DXPHQWD�OD�OHJJLELOLWj�GHOOR�VFKHPD�H�OH
SUHVWD]LRQL�JOREDOL
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(VHPSLR

❚ 'LP��WDEHOOD�GHL�IDWWL�� ���*%
❚ GLP��LQGLFH�WDEHOOD�GHL�IDWWL ���*%
❚ GLP��PD[�WDEHOOD�GHOOH�GLP� ����*%
❚ XVDQGR�VFKHPD�VQRZIODNH ������*%
❚ GLP�'%�VHQ]D�VQRZIODNH ���*%
❚ GLP�'%�FRQ�VQRZIODNH ���*%

80

3URJHWWD]LRQH�FRQFHWWXDOH

DYDQ]DWD�GL�XQ�GDWD

ZDUHKRXVH
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&RPSRVL]LRQH�GHJOL�VFKHPL

❚ /R�VFKHPD�ULVXOWDQWH�GD�RJQL�SURFHVVR
D]LHQGDOH�SXz�HVVHUH�YLVWR�FRPH�OR�VFKHPD
DVVRFLDWR�DG�XQR�VSHFLILFR�GDWD�PDUW

❚ SUREOHPD��FRPELQDUH��L�IDWWL�H�OH�GLPHQVLRQL
FRQWHQXWL�QHJOL�VFKHPL�DVVRFLDWL�D�FLDVFXQ
SURFHVVR��FLRH¶�FRQWHQXWL�LQ�FLDVFXQ�GDWD�PDUW

82

&RPSRVL]LRQH�GHJOL�VFKHPL

❚ *OL�VFKHPL�DVVRFLDWL�DL�YDUL�SURFHVVL�SRVVRQR�DYHUH
GLPHQVLRQL�D�FRPXQH
❙ 8QD�VLQJROD�WDEHOOD�GHOOH�GLPHQVLRQL�SXRC�HVVHUH�XVDWD�LQ
UHOD]LRQH�D�GLYHUVH�WDEHOOH�GHL�IDWWL

❚ SHU�SRWHUH�SDVVDUH�GDOOH�LQIRUPD]LRQL�FRQWHQXWH�LQ�XQR
VFKHPD�DOOH�LQIRUPD]LRQL�FRQWHQXWH�LQ�XQ�DOWUR��GULOO�
DFURVV���OH�GLPHQVLRQL�FRQ�OR�VWHVVR�QRPH�GHYRQR�DYHUH
OR�VWHVVR�VLJQLILFDWR�H�FRQWHQHUH�JOL�VWHVVL�DWWULEXWL
❙ GLPHQVLRQL�FRQIRUPDWH

❚ &RQVHJXHQ]D��L�YLQFROL�VX�DWWULEXWL�GHOOH�GLPHQVLRQL�D
FRPXQH�GHYRQR�UHVWLWXLUH�OH�VWHVVH�HQWLWj�SHU�RJQL
VFKHPD�FRQVLGHUDWR
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(VHPSLR��FDWHQD�GL

SURGX]LRQH

❚ LQYHQWDULR�GHL�SURGRWWL
❙ GLPHQVLRQL��WHPSR��SURGRWWL��ZDUHKRXVH

❚ VSHGL]LRQH�DL�FHQWUL�GL�GLVWULEX]LRQH
❙ GLPHQVLRQL��WHPSR��SURGRWWL��ZDUHKRXVH��FHQWUL�GL�GLVWULEX]LRQH�
FRQWUDWWL��WLSL�GL�VSHGL]LRQH

❚ LQYHQWDULR�GHO�FHQWUR�GL�GLVWULEX]LRQH
❙ GLPHQVLRQL��WHPSR��SURGRWWL��FHQWUL�GL�GLVWULEX]LRQH

❚ GLVWULEX]LRQH�DL�PDJD]]LQL
❙ GLPHQVLRQL��WHPSR��SURGRWWL��FHQWUL�GL�GLVWULEX]LRQH��PDJD]]LQL�
FRQWUDWWL��WLSL�GL�VSHGL]LRQH

❚ LQYHQWDULR�GHL�PDJD]]LQL
❙ GLPHQVLRQL��WHPSR��SURGRWWL��PDJD]]LQL

❚ YHQGLWH
❙ GLPHQVLRQL��WHPSR��SURGRWWL��PDJD]]LQL��SURPR]LRQL��FOLHQWL
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&RPSRVL]LRQH�GHJOL�VFKHPL�

HFFH]LRQH

❚ (FFH]LRQH��OD�VWHVVD�GLPHQVLRQH�SXz
FRPSDULUH�LQ�VFKHPL�GLYHUVL�FRQ�XQ
VRWWRLQVLHPH�GL�DWWULEXWL��GLYHUVD�FRQRVFHQ]D
GL�XQ�SDUWLFRODUH�DVSHWWR�DSSOLFDWLYR�
❙ GULOO�DFURVV�VL�SXz�IDUH�VROR�VXJOL�DWWULEXWL�LQ
FRPXQH

❚ (VHPSLR��L�SURGXWWRUL�FRQRVFRQR�L�SURGRWWL�DG
XQ�OLYHOOR�GL�GHWWDJOLR�PDJJLRUH�ULVSHWWR�D
TXHOOR�QRWR�DL�YHQGLWRUL��PD�LO�WLSR�GL�SURGRWWR
FRPSDULUDC�LQ�HQWUDPEH�OH�GLPHQVLRQL
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)DWWL�FRQIRUPDWL

❚ $QFKH�L�IDWWL�GHYRQR�HVVHUH�FRQIRUPDWL
❙ IDWWL�FRQ�OR�VWHVVR�QRPH�LQ�WDEHOOH�GLYHUVH
KDQQR�OD�VWHVVD�JUDQXODULWDC�H�OH�VWHVVH�XQLWDC
GL�PLVXUD

❙ VWHVVR�SHULRGR�WHPSRUDOH
❙ VWHVVR�ULIHULPHQWR�JHRJUDILFR
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&RVWHOOD]LRQH�GL�IDWWL

❚ 6FKHPD�ULVXOWDQWH�
❙ FRVWHOOD]LRQH�GL�IDWWL
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$JJUHJD]LRQH

❚ ,Q�DOFXQH�VLWXD]LRQL��QRQ�VL�KDQQR�YLQFROL�VX
WXWWH�OH�GLPHQVLRQL�PD�VROR�SHU�DOFXQH

❚ (VHPSLR�
❙ TXDO¶HC�LO�UDSSRUWR�WUD�YHQGLWH�HIIHWWXDWH�QHL�ZHHN�
HQG�H�YHQGLWH�HIIHWWXDWH�QHL�JLRUQL�ODYRUDWLYL�LQ
RJQL�PDJD]]LQR"

❙ 4XDOH�SURGRWWR�HC�VWDWR�PDJJLRUPHQWH�YHQGXWR
QHJOL�XOWLPL���PHVL"

❚ /¶HVHFX]LRQH�GL�TXHVWH�LQWHUURJD]LRQL�HC
PROWR�FRVWRVD�VH�YLHQH�HIIHWWXDWD�VXL�GDWL�GL
EDVH
❙ ,GHD��SUHFDOFRODUH�DJJUHJDWL
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$JJUHJD]LRQH�

❚ 8Q�DJJUHJDWR�HC�XQ�UHFRUG�GL�XQD�WDEHOOD�GHL
IDWWL�FKH�UDSSUHVHQWD�XQD�VLQWHVL�GL�YDUL�UHFRUG
FRQWHQXWL�QHOOD�WDEHOOD�GHL�IDWWL�GL�EDVH

❚ XQD�WDEHOOD�GHL�IDWWL�DJJUHJDWD�HC�VHPSUH
DVVRFLDWD�DG�XQD�R�SLXC�WDEHOOH�GHOOH
GLPHQVLRQL�DJJUHJDWH

❚ XQ�DJJUHJDWR�YLHQH�XWLOL]]DWR�SHU�GXH�PRWLYL�
❙ HIILFLHQ]D
❙ LPSRVVLELOLWDC�GL�UDSSUHVHQWDUH�JOL�VWHVVL�GDWL�DO
OLYHOOR�GL�GHWWDJOLR

❙ (VHPSLR��FRVWL�GL�SURPR]LRQH�SRVVRQR�HVVHUH
HVSUHVVL�D�OLYHOOR�FDWHJRULD�H�QRQ�D�OLYHOOR�GL
VLQJROR�SURGRWWR
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(VHPSLR

YHQGLWH

DJJUHJDWL
�OLYHOOR���

DJJUHJDWL
�OLYHOOR���

&DWHJRULD�SHU
SURGRWWR�SHU�JLRUQR

9HQGLWH�PHQVLOL�SHU�
SURGRWWR�SHU�JLRUQR

&DWHJRULD�SHU�PHVH
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'XH�SUREOHPL

❚ 4XDOL�GDWL�DJJUHJDUH"

❚ &RPH�H�GRYH�PHPRUL]]DUH�L�GDWL
DJJUHJDWL"
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4XDOL�GDWL�DJJUHJDUH"

❚ Ê�LPSRUWDQWH�FRQVLGHUDUH�
❙ WLSLFKH�ULFKLHVWH�D]LHQGDOL

❘ GLVWULEX]LRQH�JHRJUDILFD��OLQHH�GL�SURGRWWL��SHULRGLFLWj
JHQHUD]LRQH�UHSRUWLVWLFD

❘ SHU�RJQL�GLPHQVLRQH��LGHQWLILFDUH�JOL�DWWULEXWL�H�OH
FRPELQD]LRQL�GL�DWWULEXWL�FKH�SXz�HVVHUH�XWLOH�DJJUHJDUH

❙ GLVWULEX]LRQH�VWDWLVWLFD�GHL�GDWL
❘ VWLPDUH�OD�GLPHQVLRQH�GHOOH�WDEHOOH�DJJUHJDWH
❘ VH�OD�GLPHQVLRQH�GHOOD�WDEHOOD�DJJUHJDWD�QRQ�ULGXFH�GL
PROWR�OD�GLPHQVLRQH�GHOOD�WDEHOOD�GL�SDUWHQ]D��IRUVH�QRQ
FRQYLHQH�DJJUHJDUH

❘ DJJUHJD]LRQL�QRQ�PROWR�XVDWH�SRVVRQR�HVVHUH�XWLOL�FRPH
SXQWR�GL�SDUWHQ]D�SHU�HIIHWWXDUH�DOWUH�DJJUHJD]LRQL�SL�
VLJQLILFDWLYH
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&RPH�H�GRYH�PHPRUL]]DUH�L

GDWL�DJJUHJDWL"

❚ (VLVWRQR�GXH�DSSURFFL�GL�EDVH�
❙ QXRYH�WDEHOOH�GHL�IDWWL

❘ YHQJRQR�FUHDWH�QXRYH�WDEHOOH�SHU�L�IDWWL�H�OH�GLPHQVLRQL
DJJUHJDWH

❙ QXRYR�FDPSR�/LYHOOR
❘ YHQJRQR�DJJLXQWL�QXRYL�FDPSL�QHOOH�WDEHOOH�GHL�IDWWL�H�GHOOH
GLPHQVLRQL

❚ 9HGUHPR�VROR�LO�SULPR�DSSURFFLR
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1XRYH�WDEHOOH�GHL�IDWWL

❚ 3HU�RJQL�DJJUHJDWR�GL�LQWHUHVVH�YLHQH
JHQHUDWD�XQD�QXRYD�WDEHOOD�GHL�IDWWL

❚ VL�JHQHUDQR�WDEHOOH�GHOOH�GLPHQVLRQL
GHULYDWH�GD�TXHOOH�GL�EDVH�PD�FRQWHQHQWL
VROR�L�GDWL�GL�LQWHUHVVH�SHU�OD�WDEHOOD�GHL
IDWWL�DJJUHJDWD

❙ JHQHUD]LRQH�GL�FKLDYL�DUWLILFLDOL�SHU�OH�WDEHOOH
GHOOH�GLPHQVLRQL�DJJUHJDWH
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(VHPSLR

7HPSR�N
FDWHJRULD�N
PDJD]]LQR�N
SURPR]LRQH�N
IDWWL��ULIHULWL�
���DOOD�FDWHJRULD

9HQGLWH�SHU�
FDWHJRULD

FDWHJRULH��GLP�

PDJD]]LQL��GLP�

WHPSR��GLP�

SURPR]LRQL�

FDWHJRULD�N
FDWHJRULD
GLSDUWLPHQWR

0DJD]]LQR�N
DWWULEXWL�PDJ��

7HPSR�N
DWWULEXWL�WHPSR

3URPR]LRQH�N
DWWULEXWL�SURP�
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1XRYH�WDEHOOH�GHL�IDWWL

❚ /¶XVR�GL�WDEHOOH�GHL�IDWWL�H�GHOOH�GLPHQVLRQL
DJJUHJDWH�DFFHOHUD�DQFKH�O¶HVHFX]LRQH�GL
LQWHUURJD]LRQL�ULVSHWWR�DG�DWWULEXWL�FKH
JHQHUDOL]]DQR��LQ�EDVH�DG�RSSRUWXQH
JHUDUFKLH��O¶DWWULEXWR�DJJUHJDWR

❚ (VHPSLR�
❙ LQWHUURJD]LRQL�VXL�GLSDUWLPHQWL�SDUWHQGR�GDJOL
DJJUHJDWL�GL�FDWHJRULD

❚ ULVSHWWR�D�TXHVWL�DWWULEXWL��VL�SXz�HYLWDUH�GL
FRVWUXLUH�WDEHOOH�DJJUHJDWH�DG�KRF
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9DQWDJJL�H�VYDQWDJJL

QHOO·XVR�GHJOL�DJJUHJDWL

❚ 6YDQWDJJL�
❙ /¶XVR�GHJOL�DJJUHJDWL�DXPHQWD�GL�PROWR�OD
GLPHQVLRQH�GHO�'%��DQFKH�GHO�������

❙ XVDUH�DJJUHJD]LRQH�QHO�FDVR�LQ�FXL�RJQL�DJJUHJDWR
VLQWHWL]]D�DOPHQR�������UHFRUG�GL�EDVH

❚ 9DQWDJJL�
❙ 0LJOLRUDPHQWR�GHOOH�SUHVWD]LRQL
❙ SRVVRQR�HVVHUH�XWLOL]]DWL�LQ�PRGR�WUDVSDUHQWH
DOO¶XWHQWH
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*UDQXODULWDC�WUDQVD]LRQDOH�H

VQDSVKRW�SHULRGLFR
❚ 1HO�FDVR�GL�JUDQXODULWDC�WUDQVD]LRQDOH�
SRWUHEEH�FDSLWDUH�GL�DYHUH�DQFKH�ELVRJQR�GL
LQIRUPD]LRQL�VLQWHWLFKH�SHULRGLFKH��DG�HVHPSLR
PHQVLOL

7DEHOOD�GHL�IDWWL�WUDQVD]LRQDOH
�
�

WDEHOOD�GHL�IDWWL�SHULRGLFD
SUHFDOFRODWD

'DWL�RSHUD]LRQDOL
EDVH�SHU�GDWD�PLQLQJ

%DVH�SHU�DQDOLVL�
D�SLXC�DOWR�OLYHOOR
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3URJHWWD]LRQH�ORJLFD�GL�XQ

GDWD�ZDUHKRXVH
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6FHOWD�VLVWHPD�GL�JHVWLRQH

GHL�GDWL

❚ '%06�RSHUD]LRQDOH��LQ�JHQHUH�UHOD]LRQDOH

❚ '%06�LQIRUPDWLYR�
❙ UHOD]LRQDOH���2UDFOH����L��5HG%ULFN��,QIRUPL[�«�
�52/$3�

❙ PXOWLGLPHQVLRQDOH��2UDFOH�([SUHVV�6HUYHU�
�02/$3�
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52/$3�	�02/$3

❚ 52/$3�
❙ VLVWHPD�GL�GDWD�ZDUHKRXVH�LQ�JUDGR�GL�VXSSRUWDUH�OH
LQWHUURJD]LRQL�WLSLFKH

❙ SUHVHQWDWLRQ�VHUYHU�UHOD]LRQDOH
❘ 2UDFOH��L���'LVFRYHUHU

❚ 02/$3�
❙ VLVWHPD�GL�GDWD�ZDUHKRXVH�LQ�JUDGR�GL�VXSSRUWDUH�OH
LQWHUURJD]LRQL�WLSLFKH

❙ SUHVHQWDWLRQ�VHUYHU�PXOWLGLPHQVLRQDOH
❘ ([SUHVV�6HUYHU

❚ '2/$3��'HVNWRS�2/$3��
❙ L�GDWL�YHQJRQR�UHFXSHUDWL�GD�XQ�':�UHOD]LRQDOH�R
PXOWLGLPHQVLRQDOH�H�FRSLDWL�ORFDOPHQWH

❘ %XVLQHVV�2EMHFWV
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'%06�UHOD]LRQDOL

❚ 7HFQRORJLD�FRQVROLGDWD
❚ PROWR�HIILFLHQWL�VX�GDWL�GL�GHWWDJOLR
❚ HVWHVL�LQ�PRGR�GD�SHUPHWWHUH�OD
PDWHULDOL]]D]LRQH�GHJOL�DJJUHJDWL
❙ �2UDFOH��L�

❚ SHUIRUPDQFH
❚ VFDODELOLWj
❚ JHQHUDO�SXUSRVHV
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'%06�PXOWLGLPHQVLRQDOL

vendite prodotto mese magazzino

1 vino febbraio A
2 acqua febbraio B
3 coca cola aprile A
4 acqua maggio A
5 acqua settembre C

… … … ...

SURGRWWR

PDJD]]LQR
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YLQR DFTXD FRFD�FROD

PDJ

DSU

IHE

VHW

&
%

$

�� ���

��

��

�

��

�

�

��

��

�



52

103

'%06�PXOWLGLPHQVLRQDOL

❚ 0RGHOOR�GHL�GDWL�EDVDWR�VX�K\SHUFXEL��DUUD\
PXOWLGLPHQVLRQDOL�

❚ SUHFDOFROR�DJJUHJD]LRQL
❚ DXPHQWR�SUHVWD]LRQL�SHU�OH�TXHU\�XWHQWH�PD

❙ «�QR�MRLQ
❙ «�QR�LQWHUIDFFLD�64/��$3,�
❙ «�QHFHVVLWj�VLVWHPD�UHOD]LRQDOH�SHU�GDWL�GHWWDJOLR
❙ «�ILOH�PROWR�JUDQGL
❙ «�OLPLWD]LRQL�D�FLUFD���*%��SUREOHPL�VFDODELOLWj�

❚ 3HU�VXSHUDUH�TXHVWL�SUREOHPL�
❙ DJJLXQWD�FDSDFLWj�GL�QDYLJDUH�GD�XQ�0'%06�DG�XQ
5'%06
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52/$3�	�02/$3

❚ 3HUIRUPDQFH
❙ 4XHU\��02/$3
❙ &DULFDPHQWR��52/$3

❚ $QDOLVL��02/$3
❚ 'LPHQVLRQH�':��52/$3

❙ 02/$3��SUREOHPD�VSDUVLWj

❚ )OHVVLELOLWj�QHOOR�VFKHPD��52/$3
❙ 02/$3��PLQRU�QXPHUR�GL�GLPHQVLRQL�DPPHVVH
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3URJHWWD]LRQH�ORJLFD

❚ 'XUDQWH�TXHVWD�IDVH��OR�VFKHPD�FRQFHWWXDOH
GHO�':�YLHQH�WUDGRWWR�LQ�XQR�VFKHPD�ORJLFR�
LPSOHPHQWDELOH�VXOOR�VWUXPHQWR�VFHOWR

❚ ,O�PRGHOOR�ORJLFR�GHYH�HVVHUH�LO�SL��SRVVLELOH
YLFLQR�DO�PRGHOOR�FRQFHWWXDOH��DQFKH�VH
DOFXQH�YDULD]LRQL�SRVVRQR�HVVHUH�UHVH
QHFHVVDULH�GDO�SDUWLFRODUH�WRRO�SUHVFHOWR

❚ VXSSRQLDPR�FKH�LO�VLVWHPD�SUHVFHOWR�VLD
52/$3
❙ WDEHOOD��������UHOD]LRQH
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3URJHWWD]LRQH�ORJLFD

❚ 8Q¶HFFH]LRQH�DOOH�UHJROH�SUHFHGHQWL�q�GDWR
GDOO¶HYHQWXDOH�XVR�GL�YLHZV

❚ 9LHZ�SHU�FUHDUH�XQ�':�D�VWHOOD�SDUWHQGR�GD
XQ�'%�QRUPDOL]]DWR��EDVDWR�VX�XQ�JHQHULFR
VFKHPD�(5��

❚ 4XHVWR�q�XWLOH�HG�HIILFLHQWH�VROR�VX�':�GL
SLFFROH�GLPHQVLRQL��LQ�FXL�O¶DFFHVVR
GLPHQVLRQDOH�q�OLPLWDWR
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3URJHWWD]LRQH�ORJLFD

':�FRQFUHWR

'% ':

5'%06
0''

WUDVIRUPD]LRQH
ILVLFD�

'% ':

5'%06WUDVIRUPD]LRQH�
FRPH�YLVWD�64/

':�YLUWXDOH
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3URJHWWD]LRQH�ILVLFD�GL�XQ

GDWD�ZDUHKRXVH
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3UREOHPDWLFKH

❚ 'XUDQWH�TXHVWD�IDVH�VL�GHILQLVFRQR�OH
VWUXWWXUH�GL�PHPRUL]]D]LRQH�H�LQGLFL]]D]LRQH
GD�XWLOL]]DUH�SHU�O¶LPSOHPHQWD]LRQH�GHO�':

❚ $VSHWWL�SULQFLSDOL�
➨ DJJUHJD]LRQH

❙ LQGLFL
❙ SDUDOOHOL]]D]LRQH
❙ SDUWL]LRQDPHQWR
➨ PDWHULDOL]]D]LRQH�TXHU\

❙ RWWLPL]]D]LRQH�TXHU\
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,QIOXHQ]D�DJJUHJDWL�VXO

FRGLFH�64/

❚ 6H�JOL�DJJUHJDWL�VRQR�SUHVHQWL��SHU�SRWHUOL
XWLOL]]DUH�ELVRJQD�RYYLDPHQWH�VFULYHUH
FRGLFH�64/�RSSRUWXQR

❚ SDUWHQGR�GD�XQD�TXHU\�VXOOH�WDEHOOH�GL�EDVH�
OH�WDEHOOH�DJJUHJDWH�SRVVRQR�HVVHUH
XWLOL]]DWH�VRVWLWXHQGROH�DOOH�FRUULVSRQGHQWL
WDEHOOH�GL�EDVH
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(VHPSLR�TXHU\�GL�EDVH

6(/(&7�FDWHJRULD��680�YHQGLWH�
)520�YHQGLWH��SURGRWWL��PDJD]]LQL��WHPSR
:+(5(�YHQGLWH�SURGRWWR�N� �SURGRWWL�SURGRWWR�N�$1'
����YHQGLWH�PDJD]]LQR�N� �PDJD]]LQL�PDJD]]LQL�N�$1'
����YHQGLWH�WHPSR�N� �WHPSR�WHPSR�N�$1'
�PDJD]]LQL�FLWWj� �µ0LODQR¶�$1'
�WHPSR�JLRUQR� ���*HQQDLR������¶

*5283�%<�SURGRWWL�FDWHJRULD

4XHU\�VXOOR�VFKHPD�GL�EDVH
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(VHPSLR�TXHU\�DJJUHJDWD

❚ 6L�VXSSRQJD�DGHVVR�FKH�HVLVWD�XQD�WDEHOOD
DJJUHJDWD�SHU�FDWHJRULD

YHQGLWH�DJJUHJ�SHU�FDW�FDWHJRULD�N�
PDJD]]LQR�N�WHPSR�N��YHQGLWH�
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(VHPSLR�TXHU\�DJJUHJDWD

6(/(&7�GHVFUL]LRQHBFDWHJRULD��680�YHQGLWH�
)520�YHQGLWH�DJJUHJ�SHU�FDW��FDWHJRULD��PDJD]]LQL��WHPSR
:+(5(
YHQGLWH�DJJUHJ�SHU�FDW�FDWHJRULD�N� �FDWHJRULD�FDWHJRULD�N
$1'
YHQGLWH�DJJUHJ�SHU�FDW�PDJD]]LQR�N� �PDJD]]LQL�PDJD]]LQL�N
$1'
YHQGLWH�DJJUHJ�SHU�FDW�WHPSR�N� �WHPSR�WHPSR�N
$1'
PDJD]]LQL�FLWWj� �µ0LODQR¶�$1'
WHPSR�JLRUQR� ���*HQQDLR������¶

*5283�%<�FDWHJRULD��FDWHJRULD�N

4XHU\�VXOOR�VFKHPD�DJJUHJDWR
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,QIOXHQ]D�VXO�FRGLFH�64/

❚ *OL�XWHQWL�ILQDOL�H�L�WRRO�GL�DFFHVVR�GHYRQR
JHQHUDUH�FRGLFH�GLIIHUHQWH�LQ�UHOD]LRQH�FKH
HVLVWDQR�R�PHQR�OH�WDEHOOH�DJUJHJDWH

❙ GLVFRQWLQXLWj�GHOOH�DSSOLFD]LRQL

❚ 6ROX]LRQH��DJJUHJDWH�QDYLJDWRU
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$JJUHJDWH�QDYLJDWRU

❚ /LYHOOR�VRIWZDUH�LO�FXL�RELHWWLYR�q�TXHOOR�GL
LQWHUFHWWDUH�OH�ULFKLHVWH�64/�H�WUDGXUOH
XWLOL]]DQGR�QHO�PRGR�PLJOLRUH�OH�WDEHOOH
DJJUHJDWH
❙ VL�VFHOJRQR�OH�SL��SLFFROH

❚ OH�ULFKLHVWH�64/�VL�DVVXPRQR�XWLOL]]DUH�OH
WDEHOOH�GL�EDVH

❚ VL�UHQGH�WUDVSDUHQWH�O¶XVR�GHJOL�DJJUHJDWL
DOO¶XWHQWH�ILQDOH

116

$JJUHJDWH�QDYLJDWRU

�VHUYHU�QHWZRUN
���

DJJUHJDWH�QDYLJDWRU
�

QHWZRUN�GULYHU

�VHUYHU�QHWZRUN
�

'%06

�PHWDGDWL�
DJJUHJD]LRQH�
H�VWDWLVWLFKH

�3&�XWHQWH�ILQDOH�
�����

DSSOLFD]LRQH�FOLHQW

�GDWL�GL�EDVH
GDWL�DJJUHJDWL

64/�GL�EDVH

64/�VX�DJJUHJDWL


