
1

1

���� �����	���
�
2


����������� �� ���������������

3

�� � � ! "# $%%&'($')$ (* ($+*,- -./012 $%%&'($')$ (* 3*(&'($')$ 4( *'5&'6*6+4')$ 574 '&'84394++4 (* :+*;*))$34 * ($+* *' 9&(& :+*;4 $ <*'*(45*6*&'$;*=;$ (*68&'*%*;*+> (* +3&88* ($+* 34'(4 (*<<*5*;446+3$8&;$34 ;4 *'<&39$)*&'* ?43$94'+4 *98&3+$'+*
@AB

CD EFGHDIJK LMN LMOLMP
4

QRERSTI FRSTRIUVIW XYZ[ \ ][ ^_[Y`a ba[[a ^acb]da eaf fag]_ca ahZdag_f]a b] ef_b_dd_ bYfZcda [iY[d]`_ Zcc_jW k_`a l] h_ffa[Zc_ ] efamm] ba[[a Zm]_c] ba[[al_h]adn ef_bYddf]h] b] oZfbpZfa h_c ] ef_q]dd]df]`aldfZ[] bag[] Y[d]`] rs Zcc]jW XYZ[] l_c_ ldZd] ] ^_[Y`] b] ^acb]dZ ba[[_ lh_fl_Zcc_ eaf fag]_ca a hZdag_f]Z b] ef_b_dd_jW tc hoa `_b_ ] b]^]bacb] b] Zm]acba b] oZfbpZfal_c_ h_ffa[Zd] Z] ef_q]dd] df]`aldfZ[] cag[] Y[d]`]rs Zcc]j

5

uvwxyz{|w }wz ~zx��zu�|��zxz �z|�|�z�~z�u�~{v~���z }z ��~�wyz|vu�|��zxz xy�yzxyz��uz|ywv~��z{|w LM ��zw|yzuz|ywv~��z{|w ~w���z{|z ��zw|yzu�|��zxz yw��{~��w
uyw�w�{��|z���z{|zu��|�z|vu�|z�w~xzy�u�xxz��~��z{|zu�w|z }z �{|x��{ux���ywu�~{}��z{|w

��������
�������������

�GUURHRDR KEEDRSK�RG�R

6

�FGSIUUR� �KVR I �ISRURG�Ru �~{�wxxz {�w~�yz�z�  ¡¢£  £¤¡¥¢£¦§¨¢¡©£ §  §¢¢¡ª©£¡¢£�  §«£¬£­¨£ ¬¢¥®¢¢®¥¡¢§¯ «­¨ ¥§ª­©§ ¤¥§«£¬§° ±²³´µ¶¶· ¸µ¶¹·³º»¼·�  ¡¢£ ¬§¢¢­¥£¡©£ ¯ ¤¡¥½£¡©¦§¨¢§ ¡ªª¥§ª¡¢£�  §«£¬£­¨£ ¬§¦£¬¢¥®¢¢®¥¡¢§¾ ¥§ª­©§ ¤£¿£¨¢§¥À§¨¢­ «¥§¡¢£À­Á¥§¬¤­¨¬¡Â£©§° ±²³´µ¶¶· Ã·²µÄ·³º»¼·�  ¡¢£ £¨¢§ª¥¡¢£ § Å­¥¢§¦§¨¢§ ¡ªª¥§ª¡¢£�  §«£¬£­¨£ ¨­¨ ¬¢¥®¢¢®¥¡¢§ ÆÇÈÉÊËËÌ ÈÆÊÇÍÎÌÏÌÆÇÈÉÊËËÌ ÐÊËÎÌÈÑÍÒÌÆÇÈÉÊËËÌÓÌÇÊÔÌÈÑÍÒÌ



2

7

ÕÖ×ØÙÚÖ ÖÛÜÝÞÚßØÖàÖá âÛßàãß××ÖÜÖàßäÖÝÛÙå æçèéêèëìíîé ïçîëðêêíéñ êòêìðóêôõ ö÷ø ù öøúû÷üüù úö÷øýþùÿùå �èéèñðóðéì íé�îçóèìíîé êòêìðóêôõ ü÷þþúøùý
ù� ö÷ø ù öøúû÷üüù �÷üþùú�ý
ùå �ðëíêíîé ê�ïïîçì êòêìðóêôõ �úøþ÷�÷�þ÷ ù�þ÷�øýþù� 
ù ü	ööúøþú ýùöøúû÷üüù 
ùø÷�ùú�ý
ù
8

ÕÖ×ØÙÚÖ �Ö ×â��ÝÞØÝ ßããÙ�ÙàÖ×ÖÝÛÖå �íë�íð�îéî îïðçè�íîéí éîé ïçð�íêìð èïçíîçíå �îíé�î�ñîéî êïðêêî ñçèé�í ��èéìíì� �í�èìí� èéë�ð êìîçíëí ð èññçðñèìíå �îíé�î�ñîéî �èìí ïçî�ðéíðéìí �è �èçíð�îéìí îïðçèìí�ð� èéë�ð ðêìðçéð

9

�Û ×ÖÛØÙ×Ö �
�èìí ûú�úüû÷��ý 	þù
÷ý

�ý�ù÷�
ý

üùüþ÷�ù 
ù ü	ööúøþúý

÷ 
÷ûùüùú�ù �����
 !!" #$%&'(')*+ %,$ -.//'01+ (+ 2*0*)$&3+ +3*$&2+($ &$(/0$&2$0$ 2$%*-*'&* 1+11*%'4-10+1$)*%,$ *& 5'2' 5*)(*'0$$ /*6 7$('%$

10

89 :;<=>??< @A ?=<:>;BCD @CA@CBA C99C =<E<?=>EFC

11

GA?B>HA @A ?I::<;B< C99> @>=A?A<EAJ KLMNMOPN QRSSRTM OPN ULTLVMWXYZ[\]X[X \^ _`YY`ab `ca\Z\_`[X \^ deae[bWXYZ[\]X[X \ _[bf^Xg\ YehhX[\[X \ Z`gf\`gXca\[\We[[X \ ZbYa\ `egXca`[X \ _[bd\aa\J iVMjNPkRTlmnPo hXYa\[X h[`cW\ gb^\ W\ W`a\o `ZZXWX[X ` W\]X[YX dbca\ W`a\ Ye _\`aa`db[gXXaX[bhXcXXo h`[`ca\[X ^p`ZZXYYb ` _\q eaXca\ _X[\caX[[bh`r\bc\s `c`^\Y\ \c aXg_b [X`^Xs Y\ge^`r\bc\o hXYa\[X ]X[Y\bc\ Yab[\ZtX WX\ W`a\
12

u>;=vw A ?A?B>HA B;C@AFA<EC9AE<E ?<E< ?IxxA=A>EBAyJ zM {RTl STMVlmlJ SlSTPkl PTPVM|PzPlJ jRSSP QVPSTR}lMzlJ ~��� zMz R{P|LRTl RN SLQQMVTM{PmlSlMzRNPJ QVMjNPkl {l SlmLVP}}R



3

13

J �lSTPkl TVR{l}lMzRNlo �c��\cX �[`cY`Za\bc �[bZXYY\ch ������J �lSTPkl {l {RTR �RVPnMLSlz|o �c��\cX �c`^�a\Z`^ �[bZXYY\ch ������
⇒
�[bdbcW`gXcaX W\]X[Y\
uA� x<;HC9H>EB> ���

14

���uJ �NRjMVR}lMzP {l MQPVR}lMzl QPV lN SLQQMVTM RNNP{PmlSlMzlo �_X[`r\bc\ Zbg_^XYYX X Z`Ye`^\o �hc\ b_X[`r\bcX _e� Zb\c]b^hX[X gb^a\ W`a\o �`a\ `hh[Xh`a\s Yab[\Z\s `cZtX cbc `aae`^\YY\g\o �X _[b_[\Xa� �`Z\WX� cbc Ybcb [\^X]`ca\s _X[Zt� ^Xb_X[`r\bc\ Ybcb W\ Yb^` ^Xaae[`J ���i P ���io � [X�e\Y\a\ Ybcb Zbca[`Ya`ca\o �X `__^\Z`r\bc\ WX\ WeX a\_\ _bYYbcb W`ccXhh\`[Y\ `]\ZXcW`

15

8E @>BBC�9A< ���
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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product prodId name price

p1 bolt 10
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o100 1/7/97 53 p1 c1 1 12

o102 2/7/97 53 p2 c1 2 11

105 3/8/97 111 p1 c3 5 50
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1 vino febbraio A

2 acqua febbraio B
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4 acqua m agg io A
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