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Approaches

® Warehousing approaches

+ all components to be integrated share the same
schema, or a global schema is given

+ the integrated data are physically materialized
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Integration and loading

Vy 4 4 4

Component data warehouses
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Approaches

® Federative approaches

+ all components to be integrated share the same
schema, or a global schema is given

+ integration is virtual

Integrated data warehouse

A'# =&#*,$B&*'CSS
)2+, 18

Component data warehouses
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Approaches

e P2P approaches

+ they do not rely on a global schema to integrate the
component data warehouses

+ necessary in contexts where the different parties have a
common interest in collaborating while fully preserving their
autonomy and their view of business

+ each peer can formulate queries also involving the other
peers, typically based on a set of mappings that establish
semantic relationships between the peers' schemata

{ __ Integrated data warehouse
\‘ / ......
T é'\oo o

Component data warehouses
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A typical user interaction
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A typical user interaction

Query q is processed
locally on the data
warehouse of p
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A typical user interaction

To enhance the decision making process,
q is forwarded to the network
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A typical user interaction

Each involved peer locally processes the
query on its data warehouse and returns
its (possibly partial or approximate) results
top

Bologna

- i llorence
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A typical user interaction
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Envisioned architecture

Business
Intelligence
Network

OLAP Adapter

Multidimensional Engine
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Envisioned architecture
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Envisioned architecture

Business
Intelligence
Network

|
|
|
I
|
i
: OLAP Adapter
|
|
|
I
|
|
|
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Multidimensional Engine

G

Envisioned architecture

Business
Intelligence
Network

EiN

1st European Business Intelligence Summer School (eBISS 2011)

l——> Data Handler

:(00*2#"$;&*'<$*"&0#"=$
ELHPSH5*A=$+ >$
*HE!,"SHE*ASH($H* &Y
SHEH2FS(SH(SHES

;&*‘< . l$)**'$

peer i

@




Envisioned architecture

Business
Intelligence
Network

OLAP Adapter

Multidimensional Engine
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Envisioned architecture

User Interface

Business Query Handler Data Handler
Intelligence

Network

OLAP Adapter

Multidimensional Engine
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Query reformulation

mapping
&*'<$
 — I 1 )

|

source peer

S
source peer i\%\ R
|

target peer

LEE

source peer
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Query reformulation
mapping
== —E= — &¥<$
. — — =+#+$
X
A
source peer source peer B
] i
)
target peer T
target peer ==
=| source peer
B 32
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Query reformulation

mapping
=== EE — ;&*I<$
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Example: mappings
wl ( cost,sum ) same { totStayCost, totExamCost }
w2 ( cost,avg ) same { totStayCost, totExamCost }
w3 ( durationOfStay,sum ) same { totLength }
wd ( durationOfStay,avg ) same { totLength }
w5 ( durationOfStay,max ) same { maxLength }
w6  { LHD } roll-up { unit }
w7 { ward } equi-level { ward }
w8  { year } equi-level { year }
w9  { month } equi-level { month }
wl0 { date } equi-level { date }
wll  { week } roll-up { date }
wl2  { disease,organ } equi-level { diagnosis }
wl3  { disease } drill-down { category }
wld  { patient } drill-down { patientGender,patientCity,patientBirthYear }
wl5  { gender } equi-level { patientGender }
wl6 { segment } related { patientGender,patientCity,patientBirthYear }
wl7?  { birthDate } drill-down { patientBirthYear }
wl8 { city } equi-level { patientCity }
w19  { region } roll-up { patientCity }
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Example: transcodings

wl
w2
w3
w4
wd
wb
wT
w8
w9
wl0
wll
wl?2
wl3
wld
wlb
wl6
wl7
wl8
wl9

cost = totStayCost+totExamCost, segment in { 'NH’EU’ }
cost = totStayCost+totExamCost, segment in { 'NH',’EU’ }
durationOfStay = totLength, segment in { 'NH'’EU’ }
durationOfStay = totLength, segment in { 'NH'’EU’ }
durationOfStay = maxLength, segment in { 'NH’’EU’ }
LHD = 'LHD39 - Florence’

ward = ward

year = year

month = month

date = date

week = weekO0f(date)

disease = substring(diagnosis, 1, 40), organ = substring(diagnosis, 41, 80)
category0f(disease) = category

gender = completeGender(patientGender)

year0f(birthDate) = patientBirthYear
city = patientCity
region = region0f(patientCity)
39

1st European Business Intelligence Summer School (eBISS 2011)

"HH$%8" ()" (+

® :$4+)).,1$."$ *+2#$<5* $.HS."$* HEX$H $S%
&UE(  ('$+H*R&YoH+( 4+)).,18+,=$ H#S5+"$+ S
+"(2. 4+ =5#'+,"2(=., 1>B('$.H#S."$+F S
4+)).,1%

® :$4+)).,1$5."$ O(("* $<5*$.#3."$* #5*' PHP&&Y0
FOL( ($+9'&-21/  @+).,1$

® [ S+ 2&#*B44)).,1$."%)) (;.4+#*  $<5*,$.#$
5+"$,($+" (2. +#*=$#'+,"2(=.,1$

I"H$%6& )<+, $-&". S/ #500.1*%, 2*$3&44*'$325((0$6*-/33$78119$

@%




HH$Y6&™ (()*(+

® 5*$+228&'+2;$(<P+P*<('4&0+#.(,H(£H(,P)**'$ " $
=*)* ="$(,$H5*$+228&'+2;$(<$#5*$4+)).,1"$.,>(0>*=$
v ?75* $6.98<('$*+255+##' . @ &#*BA* #.(,*=3. 85 *F."$+, $*A+2#F
4+)).,1$<'(4$ "B$+,=$6..95<('$*+25%4*#'.2$*C&.*=$@;$CH#5’
SB+$"+4*3544)).,1$<' (4% " BSAS A H HWO&' )+,
*<('4&0+#.(,5(<$ $(,$"' BS.D*DBS(,*$#5+#$<&00;$) *"*'>*"$#5*$
"4+ #.2"$(<P! $$
" E5*,$+$2(4)+#.@0*$*<('4&0+#.(,$."$& " *=BS#5*$*"&O#"$*#&' *=$
@;$$=($*A+2#0;$4+#25SE #BE#5*,$2+,$@*$"*+40*"0;$
AL+ =SE #5SH5 (S HE' =S QS
v [ $+00$#5*$(#5*'$2+"*"BS#5*$*"&0#"$*#& ', * = $lor:$25BSE . #5$
"(4*$+))' (A.4+#.(,$
" >+0&*$4."4+#25%
" 1'+ &0+ #;$4."4+#25%
" ($*<(4&0+#.(,$

FI
"#$%&'()*+,$-&".,*""$/,#*00.1*,2*$38&44*'$325((0$6*-/33$7819$ $

"H$U& & (%)% & &>

® -/:$,&*<=%
v +31'(&)>7<$20+&"*$
3 +,$6()#.(,+09$"0*2#.(,$2(, @&, 2#.A*$) *B.2+#*$
v +$,84% 2+0$*C)*" (,$.,A(0A., 1$4*+"&<"$#($7*$
2(4)&#*B$

¥+ SHLULHE (SO +HA(SH($?*$& *BSD('$*+25%
4*+"&*$

E
IHS& )+ $-&" ¥ S/ #400.1* 2*$3844% $325((0$6*-/33$7819% L




"HSU&SH ($)"+,- (&

® '+4*(<=$%

9 S(SH+OHES A+ #.254+))., 1"$:*$& *$+$0(1.2+0$?('4+0."4$
2+00* E&'2* AH(AH+ 1*HSH&)0*S1* *+#., 1$@*)*, @*,2.*36#*,$
B+#*$CSD(0+.#."E$78I89ES+"*'#., 1$#5+#$.25+8) +##* $(?$?+
)+, SHEG (&2 ESHE* B+, (H5X'S) HHS B(2$2+24 'S4 S
)+, SHE*SH+ 1 #$

F'$ F)$
"#3%&'()*$++'%,-,
|
0.1 — :
1(H#8) %A, ! | |

v D)t 455081 D)t
| \(H&)#1%+8. L&) #1%+&. | (#&)#1%+&
| ' W
\4

1$1,"&)1&$1)!(2"#$ 1341(")1&$1)1(2"4S, o
"#$%&'()*+,$-&".,*"$/,#*00.1*,2*$3&44*'$325((0$6*-/33$78!19%
"#$5%&'()*+,'$#)-.#/0&#-12/
| | O , = | | =
DG>$
1$+8) ]
FMS s s
<+ 4(,#5$>;+#*$ o R
G@sHll_g/J_u@Ass &.#$
g (O] 2('#$ YHEEHEN 2H#<$ *1($
s & @K3H#+<$ L.'#5>+#*$ +$
(18 O— Q)RS
SHS AHSS S [ naangs o
733 5
l HHBH<B(HS| )+#.* #B H<PHX HAH(S
G(")NI6(1+, Qs."*+™ Q;+#O:+"; Q)+#.* O2("#O;&'+#.(,@K3#+<9$ O——O—— #HNCHB(HY () )#t.* - #5E+'$
@'1+,>16(1+, 9% 2+#*1(<$;.+1,(""$ #(#D*,1#5%
P [ i 9% &:j(jl?:,(lff;5$
SHES16,+# O*MOA(H50<*+'9$ — _——
P+>16:+; _ ODG>9% l )
H+#.* #>16)+#.* #OL."#5>+#*02 #<O"*1.(,0"*14* #O1*,;*'9$%
=4NI6;.+1,("." O +#O:+"; Q)+#.* #B.#)+#.* #- 'HEE*+Q)+#.* #F*. . O%
SESESSSESESH (#3H#+<B("HOH(HYC+AB("HO#(#D*, 1#504+CD* 1#50,84

> 4+1,("">16;.+1,("" O2+#*1('<9%
>S+#>16;+#* O4(,#50<*+'9$

P+;>16:+__ 0&,#9%
H+#.* #B #<>16)+#.* #B #)+#.* #A+#.(,9$
H+#.* #- #5E*+'>16)+#.* #- '#5E*+' 9%
H# 5 HF* 5 16) HEX HE X 9%

IHS& )+ $-&" ¥ S/ #400.1* 2*$3844% $325((0$6*-/33$7819% Q@




"HS%&' ()*+ -). #I08&#.12/)

® (#+0S5(").#+0.;+.(S2("#'$<($*1.(,$+,=5>*+'$
L g (52 vg 62040 @ (A SSSEB+H B SSSSC+#.* #B:9%
1s
16" 2 6995 3(")A:6D?D6?D&% ?D9?$
$ 3 $ B+#*B:6%?D?B9?$
$ 3 $ Gt+#.* #B:6&?D?D?D?D99%
$

G@BS
e @
= 1%, =%
KeL$ K+=$ =%
" e 145 4%
P48 AHSINAFS | GEac/FGHR/ES

D
=g O—] 204$ A28 *1.($
s ( ) J.'#5B+#*$

(1+$ =&'+#.(E<3#+>$

M
IHSO& )+ $-&", ¥ S/ #400.1* 2*$3844% $325((0$6*-/33$7819$ '$

"#3%&'()*#%%+,-)./#,0&#.+1,)
A

L1 #$6,<4=>67:@@@?:79:8Al B"" C(")=>6?.@F@9%

T
I"H$%6& )<+, $-&". S/ #500.1*%, 2*$3&44*'$325((0$6*-/33$78119$ U




"H$%& ()*'+,-$.8#/0,1)

® :5*$1'(&);<=$."$*>(4&0+#*?$&"., 1$#5*§00:&)%
4+)).,1$>'(4$ "#3%&H(P)$"&)*$)+ S+, 7$H5ED &
0*A*@4+)).,1$>'(4$ +"(! $#($"(! B$C5.0*$4*+"&*$
96-)$."$2% AXP$&". 1$H#5*$4* $4+)).,1$

DBy DB t(re=D(#EHF+aD IO C PAHIBESSI+HISSESI+#.% #D H#=1:¢

&, #$
C+73%
L QO ) HPRNS

GIK/33/LM3$
o

=*+'$ A(#5$ ?+#'$

$ 9 O
FHSHFED(HS | )+#.* #D #=F+H#.* HM+H#.($
O—CO——| [#(@%F+4D(#s O VHEX H- HEOH'S
2HL(=$2.4L,(S | #HENY, 1458
4+FN* 1#5%
&AG24." ('S

J0%!"&,"1

IHSO& )+ $-&", ¥ S/ #400.1* 2*$3844% $325((0$6*-/33$7819$ QR

"H$%& ()*'+,-$.8&#/0,1)

® /,$)*"* 2*$(:$+$H#+,"2(:., 1$:'(4$  "#S%&H($
'0$"&)*)+<$£H4)+#.=0" $™*:('4&0+#.(,$2+,$=*$
(,*$

! S*H<*](,2:6)HE X H@ A>9I 6#(#3#+>@("#A#(#%B+4@$§£;4DE$$$$F+#*§E$$$$$
$ $ $ $ $ PEISCH+#.* #@ #>FE9

&, #$
H+'$
QDL AR Vikts

CFI/33/?J3%
ol

S+ A(H#5$ S

$ O O
HESES@UAES )+4.7 H@ 5B H #IH($
OO [HEHRBFA@(HS () )+#.* #- #5L"+'$
2+ L(5S 4L (S | H(HK* 1#5$
4+BK* 1#5%
&ACA™("$

,--%!"&/"0

I"H$%6& )<+, $-&". S/ #500.1*%, 2*$3&44*'$325((0$6*-/33$78119$ NG




"HEVOHE () + Yok, -+ &+

® 5%$-/:$<&*'=$0+,1&+1%$."$!"#$% &' ()&%
*Op+t* (- JH)
¥ S&$<&F=$*2('4&0+#.(,$+01( #5452+ $@*$& " *AS@=$*+25%)**
L $+8-1,5#($.4)0%4* #$25+.,"$(?$*?(4&0+#.(,"BS/,$#5."$C+=D$
+,=$<&*'=$?(4&0+#*AS(E*'$+3)**'$"25*4+$2+,$@*$"+?7*0=$
A'H . @&H*ASH2'("SH#5*$, *#C(FDS+,AS+,"CH"$2+,$2(4*$?' (4%
+,=$(#5*'$)**'S. , $H5*S, *HC(FSC5.25%."$2(,, * 2#*ASH($#5*$
<&* *AP)*'$H#5'(&158+$25+.,$(?$ 4+ #.2$4+)).,1"$
® >&'$*?('A4&0+#.(\$+01(.#54%."$) (E*ASH($@ES)) &
)&'1#,0"%.% ' C.H#5S*"V* 2HSH($HE*S 4+ #.2"$(?$<&*'=$
+,"C*'. 1DSHE+#$. SAHE+$"5+ . 1" ##.,1"$."$&"&+00=$
1.E*$., $#44"$(2$2% #+.,.$+,"C*"'$

G
I'#$%&'()*+,$-&".,*"$/ #*00.1*,2*$3&44*'$325((0$6*-/33$78!19% 1

"#$%"%& ' ()*&+),,-%,+

@ ((BH(P<.=1*BH5*P0+,1&+1*F1+)$<*#;** SHE*$>&*'?$
5+,=0*'$+,=$#5*$0(2+0$4&0#.=.4*".(,+0%$*,1.,*®
9 AS-/BS>&* 252+, (HE<*$=. *2#02$*C28#*=$(,$#5*$)**'$0(2+0%
4&0#.=.4*" (,+0$* 1.*$
o | #+D)YFSHE(480+#.($A& HS=r+0$; HESHE*$) *"* 2*$(ES
#+,"2(=., 1", $#5*$>8 ' 231" (&) D<2$ *HF $+,=$4&"#$)')*0?$
A4 +1%$,(,D="# . <&H#.G*$+11*1+#.(,S()*+#("'$

H
IHS& )+ $-&" ¥ S/ #400.1* 2*$3844% $325((0$6*-/33$7819% %




"HE%"N& () &t),,-%,+

! :(;$#($ll5+l*$#l+’ll2(<.’1ll$+4(’1$)**"l: $
U I"HS%& ()*+,&-.%0+ '+ #+ <+ <E<HH+>+"FEP&, 2#. (" SHEHHP+
"5+*<$>@$+00%$)**"'$

I D)-(0&(0."(0*+,&-.%+/,"  +7*$(;,*<$>@$+$)*'AS#5+#$,.00$4+B*¢
#5*4$+C+.0+>0*$#($.#"$,*.15>("., 1$)*"$> @ $+##+25., 1$#5*4%
D&* @$4*""+1*"$
I [28) (#F2#5<$H+,"2(<., 1"$+GE) ¥ <$+"$) (25 <& " ASH+E"5+<$

)'(1'+44.,1$0+,1&+1*$4&" " #$>*$+C+.0+>0*$., $#5*$-/F$

I" GH#5*;."*A$#H'+,"2(<.,1"$2+,$>*$*E) *""*<$+"$0((BH&) $#+>0*"$#($>*$
+))0.*<$>@3$+$*0+#.(,+0$*%, 1., *I$.,$#5."$2+"*A$+,$(>C.(&"$<'+;>+2B3S."$#~
D&+ #.H#@$(?$., 2('A+H.(SH($>*$H#'+,"4 ##*<$(C*$#5*$,*#:('BS

J!
"#3%&'()*+,$-&".,*"$/,#*00.1*,2*$3844*'$325((0$6*-/33$78!19$ $

"H#HSY&

| %G5+ $ & <= SHE*$>+". 25+))' (+ 25" $H#($
2(00+>("+#.;*$-/$

I *$5+*$(&H0., *=$+8) ' 2#(?)**'$+'25 . #*2#&"™*$
@($"&)(#.,1$=."# >&#*=$+,=$2(00+>("+#.;*$
=*2." (,24+A.,1$"2* +.("$

I *$5+;*$"5(B,$5(B$+,$CDEF$G&E&*'<$
@('4&0+#*=%$(,$(,*$)**'$2+,$>*$"* @ ('4&0+#*=$
($+$=.@@** #$)**"HE>+"*=$(,$+$*#$(@S. #*"
PR A+ #.2$4+)).,1"$

17
I"H$%6& )<+, $-&". S/ #500.1*%, 2*$3&44*'$325((0$6*-/33$78119$ $




"HS68." (#'%

L%, 1$94&0#.<.4%,".(,+0=+>+"*$

SA('S. #*1'+#. 1$<+#+$$
*H&' *<$?CE<. AAF* #$)*"'$

| D.,<.1$"4+#$+01( #54"$A('$ SH(SHE*BA("#S$

1)@ 1 "S)S. $H5AE-/$ H>(ES

| 118 SA($4)5+"F. ISH5*$<.AA** 2%

£ <GHOH(,"5.) SO SHEGHHR! F<S<HHS

|G 1$) AR 24 $H#($ $<H)* <., 19(,$5(>$

2(4)0.+ HEHE*CS+*$> #5$#5+$(". 1., +0$0(2+0$B&*'CS

| 3#&<C.,1$4*25+, "4"$A($2(,#(00.,1$

$H(P) (. <*$&™ "S> #5$*0.+20*$. A(4+#.(,$

| 1S4+ 25<$H)) (+255 SA('S H$*")*2.+00C$<+#+$

"5+'.,18)(0.2. " $H#5+HS<H)* <P(,$HE < LM G(ASH & "HE?HH>**,$
+#.2.)+#'S

J$

IHSO& )+ $-&", ¥ S/ #400.1* 2*$3844% $325((0$6*-/33$7819$

"HS%" & ("BRY

5 H(&0<$3=5>+,+1.,1$+,$7>@SA+*5(&"*$., $+SB7BS2(,#* CH=BH$%&!"()*+ <$788D$

10;*25#<$E=<$F$ @*5,"<$ G=$H,10.,*$ +,+0J#.2+0$ ) (2*""., 15 ., S K."#' | &#*KE K+#+$ A+*5(& " HEHM ), +(* <$
ILLM$

N, K*<$ >=H=<$ -(50*,<$ >=0=<3$ E(5,"(,<$ P=<$ @+N"54+,+,<$ @=Q=3=<$ F$ 3" R+"#+R+<$ S=$ %TT.2.* #$
)2+, 1$. SK. "# ;& KK +H#+$A+*5(&"*"'=$)-.&!*/01=$7M6!1$79<$788D$
-+, *N<$>=<$Q'K(OV+N<$Q=<$>., $PV(+<$:=<SFSIN(2.'<GW=$:8#(4+#*KS. #* 1'+#.( S(TE5*#* (1* *(&"SK+#+$A-
"25*4+#+=$2,345 $H6X9<$788M$

*1%<$ 3=<$ F$ 325" T0<$ >=$ Y'(4$ T*K*+#*KS$ K+#+;+""$ #($ +$ TKF+#KS K+#+$ A+*5(&"*$ "J"#*#$$0&B
7)**  <$788M$

Z5+,1<$[=Z=<$\+'2.+1>(0.,+<$0=]$>. K$ J(& $R(2+;&0+'J]$"&*'I$4+))., 1$+2'(""S5*#* (1* *(&"$., T(4+#.(,$
"(&'2*"=$/,$"#$%&!*)849,5 SILLLS
S&;(."<$S=<$F$B'+K*<$O=$H, $#5*$&" *S(TS+11* L+ (,$O*+#.(,"$..$., T(4+#.( $ST&".($) (2= *"F&:#t-;1<$-;=!
2$>#-,=1$-12>@@/!*:10!;-Al*/01:B05!C6D6!9<$788X$

\F('1AK."<$B=<P[+)+ #+. K+N."<$/=<$Z5""#()5.K*'<$Q=<$_1&*'<$%=$>=<$F$3)J'+#("<$_=$%TT.2.* #$"*A'#.,1
+01("#54"$T('$)*T** 2*$U&* *"=$/,$"#$%&!)' ,+ <$788M$
\(OT+*00.<$>=<$>+,K™*(0.<$Y=<$B*, (<$G=<$a. " .<$3=<$F$P&".225.+<$%=$-/_]$-&".,*"'$.,#*00.1*,2*$ *#A('N"
E>0<-:00!)-1:==<F:-%:!/(GG=<%;1<$-0!;-Al1H:!3:1J!14$A:=05!*/01:B0!;-A!K:%H-$=$F<B/V$\0(; +0<$78!!$6#($
+))*+'9=$

\(OT+*00.<$>=<$>+K*(0.<$ Y=<$B* (< G=<$a. " .<$ 3=<$ F$P&" 225.+<$ %=$H@:B$"&* I$a*T(4&0+#.(,$. ¢
B*'$S+#+$G+*5(&".,1=$)-.$#B;1<$-1*/01:B0 <$78!1$64#($+))*+'9$
O+0*RJI<$ :=$ b=<$ /R*'<$ W=$ \=<$ >+K5+R+,<$ E=<$ >('N<$ B=<$ 3&2.&<$ S=<$ F$ P+#+',(R<$ /=$ P5*$ E
>+, +1%4* #$3]"#4=$ )+++IKL,+5 NcI<$788X$
O(+,1<$P=$:=$S=<$F$-.,5$_18J* <SP=$3#+#*$(T$#5*$+#$+ K$*4*1.,1$'&0*IK' . R*,$)*")*2# R*"$#(A+'K"$"*R.
K& ) (2% S ()N +.0.4T=3/$  "#$%&!)-1&!'$-.&!$-'$BG>1<-F;-AI'$BB>-<%;1<$-IK:%H-$=$F<$
788L$

dXxs

I"H$%6& )<+, $-&". S/ #500.1*%, 2*$3&44*'$325((0$6*-/33$78119$




"H$Y0" & ("$&)*+,’

I +0,.$<=;$3.(,1$>1;$7=;$@5. $A(;$-=;$<+)+B.+";$C=;SDSE+,;$:=FG=$H,$+B+)#. I*S)* F#(F)**'$,#J(KSL('$
B."# M&#*B$2+25.,1$(LSAGH<$*"&OH " HHI8& () *+,&-#./0"0.50  ;$7887$

I *50* M*2K;$ N=;$ D$ -*.#,*;$ N=$ O=$ A #(0(1PFM+"*B$ *Q25+,1*$ +,B$ .44*B.+#*$ +))0.2+#.(,$ (LS M&". *"
2+02&0+#.(,$B L., #.(,"SL('$(,0.,*$+,+0P#.2+0$)' (2*"., 1=8H$%&,1213 ;$788R$

I 1*S0.,1;$7=8T (& BHA("$(LS)*L*+,2%"$. $B+#+M+"$"P #+4"=$/ §"#$%&45,6,$7887$

I N+B*0.;$ T=$N+#(10.+:$U=;$ <* V(;$ 2=:$ D$ 3+"+#500.$ 3=$ 3U/WS$*Q)0(.#.,1$ "4+ #.2% . L(4+#.( S L($*LL*
X&*'P$ (&#.,13., $+S<CNI=$I¥#$%81-*&(. 7T%&2H#"BO:#,&#.&20<&(H"=>T?#.&>. @&, >7>&*> >A0=(6788Y$

I N*22+$ Z5;$ <+)(##.$ <=;$ D$ U+&,.25;$ 3=$ @(*$ 325%4+$ N+)).,1"=$#$%& 1-*& '()*+,& (.7T%8& -#./%8& #.&
*> >A0=0.7&#/&,>7>;$788R$

I <h)+K( . (83, $HM #*M(&0;$3=;3D$Z+2.+FN(0.,+;$0=SAMV*2#$L&".(,$., $4*B.+#('$"P #HSHISH5, 6%
IRRY$

I 325, B*;$N=$/ #*1'+#BSL.".(,S(LSL*B* +#*BSB+#+$I+*5(&"*"=$/1$$%&,(2B6 ;$788Y$

I 38,1;$358G.&$[=:5].(1;3 0=;$ D$>1;$ <=$ <'.1+2P$ ) *"*|+#.(,$ L('$ B+#+$ 28HCBO@A0& > @& (JH#'=>T?#.4
'E970=9 ;&/6!9;$788Y$

I E+#+,(1;$ /=5 DS O+0*IP;$ H=[=$ %LL.2.* #$ "&*'PS UL (4&0+#.(,$ ., $ < FCH#+$ N+, +1%4* #$ 3P "#+4' AR %B&
148 ()*+,&(. T%&-#./%&#.&*> >A0=0.7&#/&,>7> ;$788_%

I # S@+#$-=$D$: (0+.4.",$<=$Z=$3#' &2#&'+0$ 25+ +2#* V+#.(,"$ (L$"25*4+F4+))., 150+, 18196851 ;$'a
6!9;$7818%

I E(O(%$ U=$ EJ($ +))(+25*'$ #($ #5° . 1 +4.($ (LS 54 (1%%(&"S B+#+$ J+*5(&™"=$ (.7%& GH#HH".%& #.
297"?2<H70@&>.@&'>">DDODE&, > PKBIO88bS

I c+"4+, $H=$%").0;3N=N=;$D$<++B*0+$N=$<7<SAGH<WSCH+#+$4(B*0;$.4)0*4* #+#.($+,B$2+"*$"#&BP=$
(#'=>77#.&'E970=91&_679;$788R$

"#$%&'()*+,$-&".,*"$/,#*00.1*,2*$3&44*'$325((0$6*-/33$78!19% '8
5+, $<(&S=("B<(&S+##* #.(,P
$
>?7%




