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Fase 1 (adaptacao do algoritmo de Dijkstra):

Parametros de entrada:

d(P,Q): funcéo que determina a distancia entre dois pontas,?{) € Q(X1,y1)
X: lista dos vértices navegaveis da rede

s: vértice inicial

t: vértice nal

Inicializag&o:

p = s: vértice corrente

I(p) =0

I(q) = +inf, para todo o g em X deferente de p
L = {p}: lista dos vértices ja analisados

Procedimento principal:
enquanto p diferente de t:
para todo o q sucessor de p ndo em L:
se 0 percurso entre p e g intersetar algum poligono:
ignorar g e passar ao proximo
caso contrario:

I(@) = min {l(a), I(p) + d(p.a)}
seja r tal que I(r) = min {I(q) : g vértice de X ndo em L}

p=r
colocar pem L, isto é, L U {p}
Saida:

U: lista ordenada dos vértices que constituem o caminho mais curto entre s e t






Fase 2 (variante 1 - rubber band):

Parametros de entrada:
d(P,Q): funcéo que determina a distancia entre dois pontas,?{) € Q(X1,y1)
U: lista ordenada dos vértices que constituem o caminho obtido na primeira fase



N: nimero de vértices em U

Inicializag&o:

i=1, j=2, k=3: indices dos trés primeiros vértices da lista U

A = U(),

B = U(j): os dois primeiros vértices da lista U

pending=False: se existe alguma operacdo ainda pendente para ser realizada

Procedimento principal:
repetir:
se k igual a N:
se pending for True:
ligar (A, B, i, j, U)



STOP
C = U(K)
se A, B e C sédo néo colineares:
se AC néo intersetar nenhum poligono:
pending = True
caso contrario:
ligar (A, B, i, j, U)
pending = False
=]

A=B
j=Kk
k=k+1
B=C

Saida:

U: lista atualizada dos vértices que constituem o caminho obtido na segunda fase
Funcéo ligar (A, B, i, j, U):

permite ligar A a B, reajustando as posi¢cdes dos vértices entre A e B;
A lista U é atualizada

n=j1

dx = (B(0) - A(0))/n

dy = (B(1) - A(1))/n

para k = 1 até n-1:
Q: ponto de coordenadas (A(0) +k*dx, A(1) +k*dy)
U(i+k) = Q



Fase 2 (variante 2):

Parametros de entrada:

d(P,Q): funcdo que determina a distancia entre dois pontes,?{) e Q(X1,y1)

U: lista ordenada dos vértices que constituem o caminho obtido na primeira fase
N: nimero de vértices em U

Inicializag&o:

i=1, j=2, k=3: indices dos trés primeiros veértices da lista U

A = U(i),

B = U(j): os dois primeiros vértices da lista U

pending=False: se existe alguma operagado ainda pendente para ser realizada

Procedimento principal:
repetir:
se k igual a N:
se pending for True:
ligar (A, B, i, j, U)
STOP
C =U(k)
se A, B e C sdo néo colineares:
se AC néo intersetar nenhum poligono:
pending = True
caso contrario:
ligar (A, B, i, j, U)



pending = False
repetir:
i =i+l
A = U(i)
se i igual a j ou AC néo interstar nenhum poligono:
sair do ciclo anterior
sei<j
ligar (A, C, i, k, U)

j=k

k=k+1

B=C
Saida:

U: lista atualizada dos vértices que constituem o caminho obtido na segunda fase
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LPSRUW QXPS\ DV QS
LPSRUW PDWSORWOLE S\SORW DV SOW
LPSRUW WNLQWHU DV WN

IURP PDWSORWOLE EDFNHQGY EDFNHQGBWNDJJ LPSRUW )LIJIXUH&DQYDV7N$JJ
IURP PDWSORWOLE EDFNHQGY EDFNHQGBWNDJJ LPSRUW 1DYLJDWLRQ7RROEDU 7
IURP PDWSORWOLE EDFNHQGBEDVHV LPSRUW ORXVH%XWWRQ

IURP PDWSORWOLE ILJXUH LPSRUW )LJXUH

IURP PDWSORWOLE OLQHV LPSRUW /LQH '

IURP PDWSORWOLE SDWFKHV LPSRUW &LUFOH 3RO\VJRQ

IURP PDWSORWOLE SDWK LPSRUW 3DWK

I[URP VKDSHO\ JHRPHWU\ LPSRUW /LQH6WULQJ 3RO\JRQ DV 3RO\JRQB
I[IURP WLPHLW LPSRUW GHIDXOWBWLPHU DV WLPHU

I[IURP WNLQWHU ILOHGLDORJ LPSRUW DVNVDYHDVILOH DVNRSHQILOH
02'8/2 12'26 (;75(026
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67$57B$/3+$
67$57B6(/(&7('B&2/25 OLPHJUHHQ

(1'B&2/25 EOXH
(1'B$/3+$
(1'B6(/(&7('B&2/25 GHHSVN\EOXH

GHI HXFGLVW 3 4
GLVW HXFGLVW 3 4
'LVWKQFLD (XFOLGHDQD HQWUH RV SRQWRV 3 [\ H 4 [\
UHWXUQ PDWK VTUW 4> @ 3> @ 4> @ 3> @
FODVV 1RGRV([WUHPRV
1RGRV([WUHPRV QDYHJDFDR
&ULD RV YPUWLFHV LQLFLDO H ILQDO GD URWD D HQFRQWUDU

GHI BBLQLWBB VHOI QDYHJDFDR
VHO| QDYHJDFDR QDYHJDFDR
QURZV QFROV QDYHJDFDR QURZV QDYHJDFDR QFROV
UDGLXV QDYHJDFDR UDGLXYV
SRVLO}HV HP FRRUGHQDGDV JHRJUIILFDV
[ \ QDYHJDFDR [\BIURPBLM
[ \ OQDYHJDFDR [\BIURPBLM QURZV QFROV
VWDUW &LUFOH
V[
UDGLXV UDGLXV FRORU 67$57B&2/25 DOSKD 67$57B$/3+$ DQLPDWHG 71

HQG &LUFOH

(V[N
UDGLXV UDGLXV FRORU (1'B&2/25 DOSKD (1'B$/3+$ DQLPDWHG 7UXH

QDYHJDFDR D[ DGGBDUWLVW VWDUW

QDYHJDFDR D[ DGGBDUWLVW HQG

VHOI B6 VWDUW 67$57B&2/25 67$57B6(/(&7('B&2/25
VHOI B7 HQG (1'B&2/25 (1'B6(/(&7('B&2/25

VHOI BLQLWLDOLVHBYDULDEOHYV

GHI BLQLWLDOLVHBYDULDEOHY VHOI



LQGLFD VH DOJXP GRV QRGRV HVWi HP PRYLPHQWR VHJXLQGR R UDWR
VHOI BLVBDFWLYH )DOVH

QRGR HP PRYLPHQWR

VHO|I BDFWLYHBQRGH 1RQH

GHI DFWLYH VHOI
UHWXUQ VHOI BLVBDFWLYH

GHI DFWLYDWH VHOI QRGH
DFWLYDWH QRGH
$FWLYD R QRGR GDGR SDUD PRYLPHQWR

VHOI BLVBDFWLYH 7UXH
VHOI BDFWLYHBQRGH QRGH
QRGH> @ VHWBFRORU QRGH> @

GHI BFKHFNBFKDQJHV VHOI

$YHULIXD TXDOTXHU DOWHUDomR QD FRQILJXUDomR GD iUHD GH QDYHJDor
DOWHUDQGR DV SRVL0O}HV GRV QRGRV LQLFLDO H ILQDO FDVR QHFHVVIULF

QURZV QFROV VHOI QDYHJDFDR QURZV VHOI QDYHJDFDR QFROV
VWDUW HQG VHOI B6> @ VHOI B7> @
SRVLoOo}HV QR IRUPDWR L M
L M VHOI QDYHJDFDR LMBIURPB[\ VWDUW FHQWHU
L M VHOIl QDYHJDFDR LMBIURPB[\ HQG FHQWHU
DMXVWD SRVLoO}HV

LI L L
LI M M
LIL ! QURZV L QURZV
LIM ! QFROV M QFROV
LI L L
LI M M
LIL ! QURZV L QURZV
LIM ! QFROV M QFROV
SRVLO}HV HP FRRUGHQDGDV JHRJUIILFDV [ \
[ \ VHOI QDYHJDFDR [\BIURPBLM L M
[ \ VHOI QDYHJDFDR [\BIURPBLM L M
VWDUW FHQWHU [ \
HQG FHQWHU [ \

GHI GHDFWLYDWH VHOI
GHDFWLYDWH
'"HVDFWLYD R QRGR DFWLYR FRUUHQWH
VHOI BDFWLYHBQRGH> @ VHWBFRORU VHOI BDFWLYHBQRGH> @
VHOI BDFWLYHBQRGH 1RQH
VHOI BLVBDFWLYH )DOVH
GHI GUDZ VHOI
VHOI BFKHFNBFKDQJHYV
VHOI QDYHJDFDR D[ GUDZBDUWLVW VHOI B6> @
VHOl QDYHJDFDR D[ GUDZBDUWLVW VHOI B7> @
GHI PRYHBDFWLYHBQRGHBWR VHOI 3
PRYHBVHOHFWHGBQRGHBWR 3
OXGD R QRGR DFWLYR SDUD D SRVLomR 3 [\
VHOI BDFWLYHBQRGH> @ FHQWHU 3

GHI VZDS VHOI



VZDS
7URFD GH SRVLo}HV RV QRGRV LQLFLDO H ILQDO

FHQWHU VHOI B6> @ FHQWHU
VHOI B6> @ FHQWHU VHOI B7> @ FHQWHU
VHOI B7> @ FHQWHU FHQWHU

GHI ZKLFKBVHOHFWHG VHOI 3
QRGH ZKLFKBVHOHFWHG 3
5HWRUQD R QRGR TXH HVWi QD YL]LQKDQoD GR SRQWR 3 [\

LI HXFGLVW 3 VHOI B6> @ FHQWHU VHOI QDYHJDFDR UDGLXV
UHWXUQ VHOI B6

HOLI HXFGLVW 3 VHOI B7> @ FHQWHU VHOI QDYHJDFDR UDGLXYV
UHWXUQ VHOI B7

HOVH UHWXUQ 1RQH
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(B9(57(;B,*125("
(B32/<B),1%$/,6("

FODVV 3ROLJRQR
3ROLJRQR QDYHJDFDR
&ULD XP SROtJRQR QD iUHD GH QDYHJDomR GHILQLQGR XPD JRQD QmR QDYHJ

GHI BBLQLWBB VHOI QDYHJDFDR
VHOI QDYHJDFDR QDYHJDFDR
YpUWLFHVY TXH GHILQHP R SROtJRQR HP FRRUGHQDGDV JHRJUIILFDYV
VHOIl BYHUWLFHV >@
SRQWRV LQWHULRUHYV DR SROtJRQR HP FRRUGHQDGDV JHRJUIILFDV
VHOIl BLQWHULRUBSRLQWYV >@
REMHFWRY DVVRFLDGRYVY DR SROtJRQR LQVHULGRYV QR JUIILFR
VHOI BSRO\BREM 1RQH
VHOl BYHUWH[BSRLQWVBREM 1RQH
VHOIl BLOQWHULRUBSRLQWVBREM 1RQH
VHOI BLQLWLDOLVHBYDULDEOHYV



GHI BLQLWLDOLVHBYDULDEOHYV VHOI
LQGLFD VH R SROtJRQR HVWi HP FRQVWUXomR
VHOI BXQGHUBFRQVWUXFWLRQ )DOVH
LQGLFD VH R SROtJRQR HVWi VHOHFFLRQDGR
VHOI BLVBVHOHFWHG )DOVH
LQGLFD TXDO GRV YpUWLFHV HVWi VRE VHOHFomR GR UDWR
VHOI BLBVHOHFW

GHI ILQDOLVHG VHOI
UHWXUQ VHOI B67$7( (B32/<B),1%$/,6("

GHI VHOHFWHG VHOI
UHWXUQ VHOI BLVBVHOHFWHG

GHI XQGHUBFRQVWUXFWLRQ VHOI
UHWXUQ VHOI BXQGHUBFRQVWUXFWLRQ

GHI YDOLG VHOI
UHWXUQ OHQ VHOI BYHUWLFHYV ! &B0,1,080B9(57,&(6

GHI YHUWH[BDSSHQGHG VHOI
UHWXUQ VHOI B67$7( (B9(57(;B$33(1'(

GHI YHUWH[BLJQRUHG VHOI
UHWXUQ VHOI B67%$7( (B9(57(;B,*125("

GHI DSSHQGBYHUWH[ VHOI 3
DSSHQGBYHUWH][ 3
$FUHVFHQWD R SRQWR 3 [\ DR SROtJRQR VRE FRQVWUXomR
67%$7( ~ YHUWH[BDSSHQGHG YHUWH[BLIJQRUHG ILQDOLVHG °

1RWD e VXSRVWR R SRQWR 3 [\ FRUUHVSRQGHU j SRVLomR DFWXDO GR U
FRP FRRUGHQDGDYV HYHQW [GDWD HYHQW \GDWD 4XDQGR RV GRLV ~OWL
YpPUWLFHVY GD OLVWD HVWmMR VXILFLHQWHPHQWH SUyY[LPRV XP GR RXWUR |
p ILQDOLVDGR VHQGR D OLVWD UHGX]LGD HP XPD XQLGDGH R ~OWLPR Ypl
UHWLUDGR SDUD HYLWDU GXSOLFDomR GH YpUWLFHV 6H 3 FRLQFLGLU FR
GRV RXWURV YpUWLFHV Mi HI[LVWHQWHYV p LIJQRUDGR &DVR FRQWUIULR 3
DFUHVFHQWDGR j OLVWD GH YpUWLFHV GR SROtJRQR

LI VHOI BSRO\BREM LV 1RQH
D OLVWD p LQLFLDOL]DGD FRP GXDV HQWUDGDV D VHJXQGD WHP DSHC
ILQDOLGDGH GH PHPRUL]DU D SRVLomR GR UDWR HQTXDQWR HP PRYLP
VHOI BYHUWLFHV DSSHQG 3
VHOI BYHUWLFHV DSSHQG 3
VHOI VHWBDUWLVWYV
VHOI VHWBILQDOLVHG )DOVH
VHOI B67$7( (B9(57(;B$33(1'(
HOVH
UDGLXV VHOI QDYHJDFDR UDGLXV
LBEHIRUHBODVW OHQ VHOI BYHUWLFHYV
4 VHOI BYHUWLFHV>LBEHIRUHBODVW@
VH RV GRLV ~OWLPRV YpUWLFHV FRUUHVSRQGHP DR PHVPR ILQDOL]D
LI HXFGLVW 3 4 UDGLXV
VHOI BYHUWLFHV SRS
VHOI BXSGDWHBDUWLVWYV
VHO!I VHWBILQDOLVHG 7UXH
VHOI B67$7( (B32/<B),1%$/,6("
HOVH
VH R YPUWLFH 3 Mi HVYWi QD OLVWD p LIQRUDGR
IRU 4 LQ VHOI BYHUWLFHV> LBEHIRUHBODVW @
LI HXFGLVW 3 4 UDGLXV
VHOI B67$7( (B9(57(;B,*125("
UHWXUQ
3 p DGLFLRQDGR j OLVWD GH YpUWLFHYV



VHOI BYHUWLFHV DSSHQG 3
VHOI BXSGDWHBDUWLVWYV
VHOI B67$7( (B9(57(;B$33(1'("

GHI DWWDFKBLQWHULRUBSRLQWY VHOI
DWWDFKBLQWHULRUBSRLQWYV

$QH[D RV SRQWRV LQWHULRUHYV GR SROtJRQR j jJUHD GH QDYHJDomR

QDYHJDFDR VHOI QDYHJDFDR

QURZV QFROV QDYHJDFDR QURZV QDYHJDFDR QFROV
VWHS QDYHJDFDR IVWHS

GDWD VHOI BSRO\BREM JHWB]\

PLQB QS PLQ GDWD DJ[LV

PD[B QS PD[ GDWD DJ[LV

L M QDYHJDFDR LMBIURPB[\ PLQB

L M QDYHJDFDR LMBIURPB[\ PDI[B
L PLQPD[ L QURZV
L PLQPD[ L QURZV
M PLQ PD[ M QFROV

M PLQ PD[ M QFROV
SDWK 3DWK GDWD
LQWHULRUBSRLQWY VHOI BLQWHULRUBSRLQWYV
IRULLQ UDQJH L L
IRUMLQ UDQJH M M
[ \ QDYHJDFDR [\BIURPBLM L M
LI SDWK FRQWDLQVBSRLQW [ \
LQWHULRUBSRLQWY DSSHQG [ \
VH H[LVWLUHP SRQWRV LQWHULRUHV RV PHVPRV VmR PRVWUDGRYV
LI LQWHULRUBSRLQWYV
GDWD QS DUUD\ LQWHULRUBSRLQWYV
Ll VHOI BLQWHULRUBSRLQWVBREM LV 1RQH
LQWHULRUBSRLQWVBREM /LQH '
[GDWD GDWD> @
\GDWD GDWD> @
PDUNHUVL]H ,17(5,25B32,176B6,=(
PDUNHU [
OLQHVW\OH 1RQH
FRORU ,17(5,25B32,176B&2/25
DOSKD ,17(5,25B32,176B$/3+$ DQLPDWHG 7UXH

QDYHJIJDFDR D[ DGGBDUWLVW LQWHULRUBSRLQWVBREM

VHOIl BLOQWHULRUBSRLQWVBREM LOWHULRUBSRLQWVBREM
HOVH

VHOI BLQWHULRUBSRLQWVBREM VHWBGDWD GDWD 7
GHOLPLWD D iUHD GH QDYHJDomR RQGH HVWi LQVHULGR R SROtJRQR
VHOI [PLQ VHOI \PLQ PLQB VWHS
VHOI [PD[ VHOI \PD[ PD[B VWHS
GHI FRQWDLQVBSRLQW VHOI 3
ERRO FRQWDLQVBSRLQW 3
5SHWRUQD 7UXH VH R SROtJRQR FRQWpP R SRQWR 3
GDWD VHOI BSRO\BREM JHWB]\
SDWK 3DWK GDWD
UHWXUQ SDWK FRQWDLQVBSRLQW 3
GHI FRQWDLQVBYHUWH[ VHOI 3
ERRO FRQWDLQVBYHUWH][ 3
5HWRUQD 7UXH VH R SRQWR 3 p YPUWLFH GR SROtJRQR

UDGLXV VHOI QDYHJDFDR UDGLXYV
IRUL 4LQ HQXPHUDWH VHOI BYHUWLFHYV



LI HXFGLVW 3 4 UDGLXV
VHOI BLBVHOHFW L
UHWXUQ 7UXH

UHWXUQ )DOVH

GHI GUDZ VHOI
LI VHOI BYHUWLFHV

VHOI QDYHJDFDR D[ GUDZBDUWLVW VHOI BSRO\BREM

VHOIl QDYHJDFDR D[ GUDZBDUWLVW VHOI BYHUWH[BSRLQWVBREM
LI VHOI BLOQWHULRUBSRLQWYV

VHOIl QDYHJDFDR D[ GUDZBDUWLVW VHOI BLQWHULRUBSRLQWVBREM
GHI LQDUHD VHOI 3

LQDUHD 3

5HWRUQD 7UXH VH R SRQWR 3 [\ HVWiIi GHQWUR GD iUHD TXH GHOLPLWD R
SROtJRQR ,VWR SHUPLWH DYHULJXDU VH GXUDQWH D QDYHJDomR R SRQ\
VHU DWLQJLGR D SDUWLU GH RXWUR SRQWR 4 [\ VHP TXH R VHIJPHQWR GF
43 LQWHUVHFWH R SROtJRQR &DVR FRQWUiIULR D URWD GH 4 SDUD 3 p HIF

[ \ 3
UHWXUQ [! VHOI [PLQ DQG ?
[ VHOI [PD[ DQG \! VHOI \PLQ DQG \ VHOI \PD]

GHI PRYHBVHOHFWHGBYHUWH[BWR VHOI 3

PRYHBVHOHFWHGBYHUWH[BWR 3

ORYH D SRVLomR GR YpUWLFH VHOHFFLRQDGR SDUD 3

VHOIl BYHUWLFHV>VHOI BLBVHOHFW@ 3
VHOIl BXSGDWHBDUWLVWYV

GHI UHPRYHBLQWHULRUBSRLQWY VHOI

UHPRYHBLQWHULRUBSRLQWYV

5HPRYH RV SRQWRV LQWHULRUHV GR SROtJRQR GD iUHD GH QDYHJDomR

LI VHOI BLOQWHULRUBSRLQWYV
VHOIl BLOWHULRUBSRLQWY FOHDU
VHOIl BLQWHULRUBSRLQWVBREM VHWB[GDWD >@
VHOI BLQWHULRUBSRLQWVBREM VHWB\GDWD >@

GHI UHVHW VHOI

UHVHW

S5HLQLFLD R SROtJRQR QR VHX WRGR

LI VHOI BYHUWLFHV
VHOl UHPRYHBLQWHULRUBSRLQWYV
VHOl BYHUWLFHV FOHDU
VHOl BYHUWH[BSRLQWVBREM VHWB[GDWD >@

VHOI BYHUWH[BSRLQWVBREM VHWB\GDWD >@
VHOIl BSRO\BREM UHPRYH

VHOI BSRO\BREM 1RQH
VHOI BLQLWLDOLVHBYDULDEOHYV

GHI VHWBDUWLVWY VHOI

VHWBDUWLVWYV

GDWD QS DUUD\ VHOI BYHUWLFHV

VHOI BSRO\BREM 3RO\VJRQ [\ GDWD DQLPDWHG 7UXH
VHOI QDYHJDFDR D[ DGGBDUWLVW VHOI BSRO\BREM
LI VHOI BYHUWH[BSRLQWVBREM LV 1RQH



VHOI BYHUWH[BSRLQWVBREM /LQH '
[GDWD GDWD> @
\GDWD GDWD> @
PDUNHUVL]H 9(57(;B32,176B6,=(
PDUNHU R OLQHVW\OH 1RQH DQLPDWHG 7UXH

VHOIl QDYHJDFDR D[ DGGBDUWLVW VHOI BYHUWH[BSRLQWVBREM
HOVH
VHOIl BYHUWH[BSRLQWVBREM VHWBGDWD GDWD 7

GHI VHWBILQDOLVHG VHOI ILQDOLVHG
VHWBILQDOLVHG ILQDOLVHG

VHOI BXQGHUBFRQVWUXFWLRQ QRW ILQDOLVHG
LI ILQDOLVHG
VHO| BSRO\BREM VHWBIDFHFRORU ),1$/,6('B32/<B)$&(&2/25
VHOI BSRO\BREM VHWBHGJHFRORU ),1$/,6('B32/<B('*(&2/25
VHOI BSRO\BREM VHWBDOSKD ),1$/,6('B32/<B$/3+$
VHOI BYHUWH[BSRLQWVBREM VHWBFRORU ),1$/,6('B9(57(;B32,176B&2/25
VHOI BYHUWH[BSRLQWVBREM VHWBDOSKD ),1$/,6('B9(57(;B32,176B$/3+$
HOVH
VHO| BSRO\BREM VHWBIDFHFRORU 81),1$/,6('B32/<B)$&(&2/25
VHOI BSRO\BREM VHWBHGJHFRORU 81),1%$/,6('B32/<B('*(&2/25
VHO| BSRO\BREM VHWBDOSKD 81),1$/,6('B32/<B$/3+$
VHOI BYHUWH[BSRLQWVBREM VHWBFRORU 81),1$/,6('B9(57(;B32,176B&2/2
VHOI BYHUWH[BSRLQWVBREM VHWBDOSKD 81),1$/,6('B9(57(;B32,176B$/3+

GHI VHWBVHOHFWHG VHOlI VHOHFWHG
VHWBVHOHFWHG VHOHFWHG

VHOI BLVBVHOHFWHG VHOHFWHG

LI VHOHFWHG
VHOI BSRO\BREM VHWBIDFHFRORU 6(/(&7('B32/<B)$&(&2/25
VHOI BSRO\BREM VHWBDOSKD 6(/(&7('B32/<B$/3+$

HOVH
VHOI BSRO\BREM VHWBIDFHFRORU ),1$/,6('B32/<B)$&(&2/25
VHOI BSRO\BREM VHWBDOSKD ),1$/,6('B32/<B$/3+$

GHI VKULQN VHOI
VKULQN
(QFROKH R SROtJRQR HP XP YPUWLFH R SHQ~OWLPR YpUWLFH p UHPRYLGR
LI OHQ VHOI BYHUWLFHV !
LBEHIRUHBODVW OHQ VHOI BYHUWLFHYV
VHOI BYHUWLFHV SRS LBEHIRUHBODVW
VHOI BXSGDWHBDUWLVWYV
HOVH
VHOI UHVHW
GHI WUDFNBPRXVHBSRVLWLRQ VHOI 3
WUDFNBPRXVHBSRVLWLRQ 3

2 YpUWLFH 3 GH FRRUGHQDGDV HYHQW [GDWD HYHQW \GDWD p FRORFD
~OWLPD HQWUDGD GD OLVWD GH YpUWLFHV

LBODVW OHQ VHOI BYHUWLFHV
VHOI BYHUWLFHV>LBODVW@ 3
VHOl BXSGDWHBDUWLVWYV

GHI BXSGDWHBDUWLVWYV VHOI

$FWXDOL]D RV REMHFWRYV DVVRFLDGRY DR SROtJRQR LQVHULGRYV QR JUilLI



GDWD QS DUUD\ VHOI BYHUWLFHV
VHOI BSRO\BREM VHWB[\ GDWD
VHOl BYHUWH[BSRLQWVBREM VHWBGDWD GDWD 7

02'8/2 /,67% GH 32/,*2126

(B32/<B$33(1'("
(B32/<B,*125(

FODVV /LVWD3ROLJRQRYV
/ILVWD3ROLJRQRY QDYHJDFDR
*HUH D OLVWD GH SROtJRQRYV GHILQLGRV QD iUHD GH QDYHJDomR

GHI BBLQLWBB VHOI QDYHJDFDR
VHOI QDYHJDFDR QDYHJDFDR
VHOI BOLVW >@

VHOI BLOQLWLDOLVHBYDULDEOHYV

GHI BLQLWLDOLVHBYDULDEOHV VHOI
LQGLFD VH DOJXP GRV SROtJRQRV HVWi HP DOWHUDomR
VHOI BLVBFKDQJLQJ )DOVH
SROtJRQR HP DOWHUDomR
VHOI BDFWLYHBSRO\ 1RQH

GHI FKDQJLQJ VHOI
UHWXUQ VHOI BLVBFKDQJLQJ

GHI HPSW\ VHOI
UHWXUQ QRW VHOI BOLVW

GHI SRO\BDSSHQGHG VHOI
UHWXUQ VHOI B67$7( (B32/<B$33(1'(

GHI SRO\BLIJQRUHG VHOI
UHWXUQ VHOI B67%7( (B32/<B,*125("

GHI DSSHQG VHOI SRO\
ERRO DSSHQG SRO\

2 SROtJRQR p DFUHVFHQWDGR j OLVWD GH SROtJRQRV 5HWRUQD )DOVH VH
SROtJRQR QmR p YIiOLGR VHQGR HVWH UHLQLFLDOL]DGR

LI SRO\ YDOLG
SRO\ DWWDFKBLQWHULRUBSRLQWYV
VHOI BOLVW DSSHQG SRO\
UHWXUQ 7UXH

HOVH
SRO\ UHVHW
UHWXUQ )DOVH

GHI GHVHOHFW VHOI
ERRO GHVHOHFW
5HWRUQD 7UXH VH DOJXP SROtJRQR HVWDYD VHOHFFLRQDGR

VHOHFWHG )DOVH
IRU SRO\ LQ VHOI BOLVW
LI SRO\ VHOHFWHG
SRO\ VHWBVHOHFWHG )DOVH
VHOHFWHG 7UXH
UHWXUQ VHOHFWHG



GHI GUDZ VHOI
IRU SRO\ LQ VHOI BOLVW
SRO\ GUDZ
GHI PRYHBFKDQJLQJBYHUWH[BWR VHOI 3
PRYHBFKDQJLQJBYHUWH[BWR 3
VHO| BDFWLYHBSRO\ PRYHBVHOHFWHGBYHUWH[BWR 3
GHI UHPRYHBVHOHFWHG VHOI
ERRO UHPRYHBVHOHFWHG
5HPRYH RV SROtJRQRYV VHOHFFLRQDGRYV 5HWRUQD 7UXH VH DOJXP IRL UHF
SRO\JRQV VHOI BOLVW
N UHPRYHG YDOVH
ZKLOH N OHQ SRO\JRQV
SRO\ SRO\JRQV>N@
LI SRO\ VHOHFWHG
SRO\ UHVHW
SRO\JRQV SRS N
UHPRYHG 7UXH
HOVH
N
UHWXUQ UHPRYHG
GHI UHVHW VHOI
UHVHW
2V SROtJRQRVY VmR UHPRYLGRV GD OLVWD
IRU SRO\ LQ VHOI BOLVW
SRO\ UHVHW
VHOI BOLVW FOHDU
VHO| BLQLWLDOLVHBYDULDEOHYV
GHI VWDUWBFKDQJLQJ VHOI SRO\
VWDUWBFKDQJLQJ SRO\
VHOI BLVBFKDQJLQJ 7UXH
VHOI BDFWLYHBSRO\ SRO\
SRO\ VHWBVHOHFWHG 7UXH
SRO\ UHPRYHBLQWHULRUBSRLQWYV
GHI VWRSBFKDQJLQJ VHOI
VWRSBFKDQJLQJ
VHO| BDFWLYHBSRO\ DWWDFKBLQWHULRUBSRLQWYV
VHOI BDFWLYHBSRO\ 1RQH
VHOI BLVBFKDQJLQJ )DOVH
GHI XSGDWHBLQWHULRUBSRLQWY VHOI
XSGDWHBLQWHULRUBSRLQWYV VHOI
$FWXDOL]D RV SRQWRV LQWHULRUHYV GRV SROtJRQRV QD iUHD GH QDYHJDc
IRU SRO\ LQ VHOI BOLVW
SRO\ UHPRYHBLQWHULRUBSRLQWYV
SRO\ DWWDFKBLQWHULRUBSRLQWYV

GHI ZKLFKBFRQWDLQVBSRLQW VHOI 3



SRO\ ZKLFKBFRQWDLQVBSRLQW 3

5SHWRUQD R SROLQYPLR FXMR 3 p SRQWR LQWHULRU &DVR QmR H[LVWD U}
1RQH

IRU SRO\ LQ VHOI BOLVW

LI SRO\ FRQWDLQVBSRLQW 3

UHWXUQ SRO\
UHWXUQ 1RQH
GHI ZKLFKBFRQWDLQVBYHUWH[ VHO!I 3

SRO\ ZKLFKBFRQWDLQVBYHUWH[ 3
5HWRUQD R SROLQYPLR FXMR 3 p YpUWLFH &DVR QmR H[LVWD UHWRUQD 1
IRU SRO\ LQ VHOI BOLVW

LI SRO\ FRQWDLQVBYHUWH] 3

UHWXUQ SRO\
UHWXUQ 1RQH

02'8/2 527% 237,0%

3$7+B%(67B/,1(B&2/25 EOXH
3$7+B%(67B/,1(B$/3+$
3$7+B%(67B/,1(B:,'7+
3$7+B,03529('B/,1(B&2/25 UHG
3%$7+B,03529('B/,1(B&2/258B JUHHQ
3$7+B,03529('B/,1(B&2/25B RUDQJH
GHI FROOLQHDU $ % &

FROOLQHDU $ % &

$YHULJXD VH DV FRRUGHQDGDV JHRJUIILFDV $ % H & VMR FROLQHDUHV

D $> @ %> @ &> @

E %> @ &> @ $> @

F &> @ $> @ %> @

UHWXUQ DEV D E F H
GHI JHRGLVW 3 4

JHRGLVW 3 4

&DOFXOD D GLVWKQFLD JHRGpVLFD HP PLOKDV QiXWLFDV HQWUH 3 H 4

G| 4> @ 3> @
G\ 4> @ 3> @
UHWXUQ PDWK VTUW GJ G\

FODVYVY 5RWD2SWLPD
S5RWD2SWLPD QDYHJDFDR

GHI BBLQLWBB VHOI QDYHJDFDR
VHOI QDYHJDFDR QDYHJDFDR
VHOI BEHVWBSDWK >@

VHOI BLPSURYHGBSDWK >@
VHOI BLPSURYHGBSDWK >@
VHOI BLPSURYHGBSDWK >@
VHOI BEHVWBSDWKBREM /LQH

[GDWD >@

\GDWD >@

FRORU 3$7+B%(67B/,1(B&2/25



OLQHZLGWK 3$7+B%(67B/,1(B:,'7+
DOSKD 3$7+B%(67B/,1(B$/3+$ DQLPDWHG 7UXH

VHO| BLPSURYHGBSDWKBREM /LQH '
[GDWD >@
\GDWD >@
FRORU 3$7+B,03529('B/,1(B&2/25
OLQHZLGWK 3$7+B%(67B/,1(B:,'7+
DOSKD 3$7+B%(67B/,1(B$/3+$ DQLPDWHG 7UXH

VHOI BLPSURYHGBSDWK BREM /LQH '
[GDWD >@
\GDWD >@
FRORU 3$7+B,03529('B/,1(B&2/25B
OLQHZLGWK 3$7+B%(67B/,1(B:,'7+
DOSKD 3$7+B%(67B/,1(B$/3+$ DQLPDWHG 7UXH

VHOI BLPSURYHGBSDWK BREM /LQH '
[GDWD >@
\GDWD >@
FRORU 3$7+B,03529('B/,1(B&2/25B
OLQHZLGWK 3$7+B%(67B/,1(B:,'7+
DOSKD 3$7+B%(67B/,1(B$/3+$ DQLPDWHG 7UXH
QDYHJDFDR D[ DGGBDUWLVW VHOI BEHVWBSDWKBREM
QDYHJDFDR D[ DGGBDUWLVW VHOI BLPSURYHGBSDWKBREM
QDYHJDFDR D[ DGGBDUWLVW VHOI BLPSURYHGBSDWK BREM
QDYHJDFDR D[ DGGBDUWLVW VHOI BLPSURYHGBSDWK BREM
GHI LMBIURPBY VHOI Y
LMBIURPBY Y
&RQYHUWH tQGLFHV Y HP HQWUDGDV L M
L Y VHOI QDYHJDFDR QFROV
M Y VHOI QDYHJDFDR QFROV
UHWXUQ L M
GHI YBIURPBLM VHOI L M
YBIURPBLM L M
&RQYHUWH HQWUDGDV L M HP tQGLFHV Y
UHWXUQ M L VHOI QDYHJDFDR QFROV
GHI YBIURPB[\ VHOI [ \
YBIURPB[\ [ \
&RQYHUWH FRRUGHQDGDV JHRJUIILFDV [ \ HP tQGLFHV Y
QDYHJDFDR VHOI QDYHJDFDR
VWHS QDYHJDFDR IVWHS
UL URXQG \ QDYHJDFDR \PLQ VWHS VWHS
UM URXQG [ QDYHJDFDR [PLQ VWHS VWHS
Y UM QDYHJDFDR QURZV UL QDYHJDFDR QFROV
UHWXUQ Y
GHI [\BIURPBY VHOI Y
[\BIURPBY Y
&RQYHUWH tQGLFHV Y HP FRRUGHQDGDV JHRJUIILEDV [ \

QDYHJDFDR VHOI QDYHJDFDR
VWHS QDYHJDFDR IVWHS



L Y QDYHJDFDR QFROV

M Y QDYHJDFDR QFROV

[ QDYHJDFDR [PLQ M VWHS

\ QDYHJDFDR \PLQ QDYHJDFDR QURZV L VWHS
UHWXUQ [ \

GHI FRPSXWHBEHVWBURXWH VHOI
HWLPH RN FRPSXWHBEHVWBURXWH
'"HWHUPLQD D URWD ySWLPD XVDQGR R PpWRGR GH 'LMNVWUD

QDYHJDFDR VHOI QDYHJDFDR
IXOOBFRPSDVVBURVH QDYHJDFDR IXOOBFRPSDVVBURVH
QURZV QFROV QDYHJDFDR QURZV QDYHJDFDR QFROV

GHILQH D PDWUL] GH SRQWRV QDYHJiYHLV H QmR QDYHJiYHLV
W  WLPHU
$B QS RQHV QURZV QFROV GW\SH QS XLQW
IRU SRO\ LQ QDYHJDFDR BSRO\JRQV BOLVW
IRU 3 LQ SRO\ BLQWHULRUBSRLQWYV
L M QDYHJDFDR LMBIURPBI[\ 3
$B>L M@
HWLPH WLPHU W
$ $B UDYHO
1 OHQ $
VHOI B$ $

YDOLGD RV YpUWLFHV LQLFLDO H ILQDO SDUD R FiOFXOR GD URWD ySWLF

VWDUW VHOI YBIURPB[\ QDYHJDFDR BQRGHV B6> @ FHQWHU

HQG VHOI YBIURPB[\ QDYHJDFDR BQRGHV B7> @ FHQWHU

LI QRW $>VWDUW@
HWLPH URXQG HWLPH
QDYHJDFDR VKRZPHVVDJH | (ODSVHG WLPH AHWLPH  VHF EOXH
HUU 2 YpUWLFH LQLFLDO p QmR QDYHJiYHO
WN PHVVDJHER[ VKRZZDUQLQJ WLWOH $YLVR PHVVDJH HUU
UHWXUQ HWLPH )DOVH

LI QRW $>HQG®@
HWLPH URXQG HWLPH
QDYHJDFDR VKRZPHVVDJH | (ODSVHG WLPH AHWLPH' VHF EOXH
HUU 2 YpPUWLFH ILQDO p QmR QDYHJiYHO
WN PHVVDJHER[ VKRZZDUQLQJ WLWOH $YLVR PHVVDJH HUU
UHWXUQ HWLPH )DOVH

VHOI BVWDUW VHOI BHQG VWDUW HQG

LI IXOOBFRPSDVVBURVH
URWDBL
URWDBM
HOVH
URWDBL
URWDBM
QHFHVViIiULR SDUD WHVWDU D LQWHUVHFomR HQWUH D URWD H RV SROtJR
VKDSHO\BSRO\JRQV VHOI BVKDSHO\BSRO\JRQV

w WLPHU
0 1,&,8/,=%d-2

N
YPUWLFHV TXH WrP HWLTXHWD QR HVWDGR WHPSRUIULR
7 QS IX00 1 7UXH GW\SH ERRO
YDORUHV GDV HWLTXHWDYV
ODEHOV QS IX00 1 QS LQI GW\SH IORDW
DQWHFHVVRUHV QDV URWDV PDLV FXUWDV GHVGH R YpPUWLFH LQLFLDO
SDWKV QS DUDQJH 1 GW\SH LQW
YPUWLFH FRP HWLTXHWD QR HVWDGR SHUPDQHQWH
S VWDUW



7>S@ )DOVH
ODEHOV>S@

&,&/12 35,1&,3%/

6723 )DOVH
ZKLOH QRW 6723
N
L M VHOI LMBIURPBY S
3 QDYHJDFDR [\BIURPBLM L M

$&78%/,=$d-2 '$6 (7,48(7$6

/BS ODEHOV>S@
SDUD FDGD VXFHVVRU GH S
IRUL MLQ ]JLS URWDBL URWDBM
L M L L MM
SRVLomR L M GR VXFHVVRU IRUD GD JUHOKD
Ll L RUL ! QURZV RU M RUM ! QFROV
FRQWLQXH
Y VHOI YBIURPBLM L M
VXFHVVRU Y QR IRUPDWR tQGLFH p QmR QDYHJiYHO
LI QRW $>Y@
FRQWLQXH
HWLTXHWD GR YpUWLFH Y HVWi QR HYWDGR SHUPDQHQWH
LI QRW 7>Y@
FRQWLQXH
Y HP FRRUGHQDGDV JHRJUIILFDV
4 QDYHJDFDR [\BIURPBLM L M
VHIJPHQWR GH UHFWD 34 LQWHUVHFWD XP SROtJRQR QmR QDYHJiYH
LI VHOI BLQWHUVHFW 3 4 VKDSHO\BSRO\JRQV LPSURYLQJ )DOVH
FRQWLQXH
/IBQHZ /BS JHRGLVW 3 4
DFWXDOL]D D HWLTXHWD GR YpUWLFH Y
LI /BQHZ ODEHOV>Y@
ODEHOV>Y@ /BQHZ
SDWKV>Y@ S

352&85% '2 351;,02 9e57,&( &20 (7,48(7$ 3(508$1(17(
ZKLOH 7UXH

, QS ZKHUH 7 > @
QmR H[LVWHP PDLV YPpUWLFHV FRP HWLTXHWD QR HVWDGR WHPSRUI

LI OHQ ,

6723 7UXH

EUHDN
LG QS DUJPLQ ODEHOV>, @
S ,>LG[@

7>S@ )DOVH
VH R YpUWLFH S HQFRQWUDGR IRU QDYHJiYHO DFHLWD VH FDVR
FRQWUIULR D SURFXUD FRQWLQXD
Ll $>S@
EUHDN
R YpUWLFH S HQFRQWUDGR FRUUHVSRQGH DR YpUWLFH ILQDO
LI'S HQG
6723 T7UXH

HWLPH WLPHU w
'(),1( $ 527%$ 137,08 $ 3$57,5 '26 &E/&8/26 5($/,=$'26 $17(5,250(17(

SDWK >HQG@
Y HQG
LI SDWKV>Y@ HQG
HWLPH URXQG HWLPH
QDYHJDFDR VKRZPHVVDJH | (ODSVHG WLPH AHWLPH  VHF EOXH
HUU 1mR H[LVWH URWD HQWUH RV SRQWRV LQGLFDGRYV
WN PHVVDJHER[ VKRZLQIR WLWOH ,QIRUPDomR PHVVDJH HUU



UHWXUQ HWLPH )DOVH
w WLPHU

ZKLOH 7UXH

Y SDWKV>Y@

SDWK DSSHQG Y

LI'Y VWDUW

EUHDN

SDWK UHYHUVH
IRU Y LQ SDWK

3 VHOI [\BIURPBY Y

VHOl BEHVWBSDWK DSSHQG 3
VHOI BEHVWBYDOXH ODEHOV>HQG®@

HWLPH WLPHU W

GDWD QS DUUuD\ VHOI BEHVWBSDWK
VHOl BEHVWBSDWKBREM VHWBGDWD GDWD 7
UHWXUQ URXQG HWLPH 7UXH

GHI BFRQQHFW VHOI $ % LB$ LB% SDWK
FRXQW LB% LB$
G[ %> @ $> @ FRXQW
G\ %> @ $> @ FRXQW
IRULLQ UDQJH FRXQW
SDWK>LB$ L@ $> @ L G[ $> @ L G\

GHI GUDZ VHOI
VHOIl QDYHJDFDR D[ GUDZBDUWLVW VHOI BEHVWBSDWKBREM
VHOI QDYHJDFDR D[ GUDZBDUWLVW VHOI|I BLPSURYHGBSDWKBREM
VHOIl QDYHJDFDR D[ GUDZBDUWLVW VHOI BLPSURYHGBSDWK BREM
VHOI QDYHJDFDR D[ GUDZBDUWLVW VHOI BLPSURYHGBSDWK BREM

GHI BLPSURYHBURXWHBYHUVLRQB VHOI SDWK VKDSHO\BSRO\JRQV
SULPHLUD YHUVMR GD URWD PHOKRUDGD

1 OHQ SDWK
SHQGLQJ )DOVH
LB$ LB% LB&
$ % SDWK> @
ZKLOH 7UXH
LI LB& ! 1
LI SHQGLQJ
VHOI BFRQQHFW $ % LB$ LB% SDWK
EUHDN
& SDWK>LB&@
LI FROOLQHDU $ % &
SDVV
HOLI QRW VHOI BLQWHUVHFW $ & VKDSHO\BSRO\JRQV LPSURYLQJ 7UXt
SHQGLQJ 7UXH
HOVH
VHOI BFRQQHFW $ % LB$ LB% SDWK
SHQGLQJ )DOVH
LB$ LB%
$ %
LB% LB&
LB &
% &

GHI BLPSURYHBURXWHBYHUVLRQB VHOI SDWK VKDSHO\BSRO\JRQV
6HIJXQGD YHUVmMR GD URWD PHOKRUDGD
1 OHQ SDWK

SHQGLQJ )DOVH
LB$ LB% LB&



$ % SDWK> @
ZKLOH 7UXH
LI LB& ! 1
LI SHQGLQJ
VHOI BFRQQHFW $ % LB$ LB% SDWK
EUHDN
& SDWK>LB&@
LI FROOLQHDU $ % &
SDVV
HOLI QRW VHOI BLQWHUVHFW $ & VKDSHO\BSRO\JRQV LPSURYLQJ 7UXt}
SHQGLQJ 7UXH
HOVH
VHOI BFRQQHFW $ % LB$ LB% SDWK
SHQGLQJ )DOVH
ZKLOH 7UXH
LB$
$ SDWK>LB$@
LI LB$ LB% RU QRW VHOI BLQWHUVHFW $ & VKDSHO\BSRO\JRQV
LPSURYLQJ 7UXH
EUHDN
LI LB$ LB%
VHOI BFRQQHFW $ & LB$ LB& SDWK
LB% LB&
LB&
% &

GHI LPSURYHBURXWH VHOI
LPSURYHBURXWH
OHOKRUD D URWD XVDQGR R UXEEHUEDQG
VKDSHO\BSRO\JRQV VHOI BVKDSHO\BSRO\JRQV
w WLPHU

LPSURYHGBSDWK VHOI BEHVWBSDWK FRS\
VHOl BLPSURYHBURXWHBYHUVLRQB LPSURYHGBSDWK VKDSHO\BSRO\JRQV
VHOI BLPSURYHGBSDWK LPSURYHGBSDWK

LPSURYHGBSDWK VHOl BEHVWBSDWK FRS\
VHOI BLPSURYHBURXWHBYHUVLRQB LPSURYHGBSDWK VKDSHO\BSRO\JRQ\
VHOI BLPSURYHGBSDWK LPSURYHGBSDWK

WHUFHLUD YHUVmMR GD URWD PHOKRUDGD VHJXQGD SULPHLUD
LPSURYHGBSDWK LPSURYHGBSDWK FRS\

VHOl BLPSURYHBURXWHBYHUVLRQB LPSURYHGBSDWK VKDSHO\BSRO\JRQV
VHOI BLPSURYHGBSDWK LPSURYHGBSDWK

LPSURYHGBYDOXH

LPSURYHGBYDOXH

LPSURYHGBYDOXH

3 LPSURYHGBSDWK> @

3 LPSURYHGBSDWK > @

3 LPSURYHGBSDWK > @

1 OHQ LPSURYHGBSDWK

IRULLQ UDQJH 1
4 LPSURYHGBSDWK>L@
4 LPSURYHGBSDWK >L@
4 LPSURYHGBSDWK >L@
LPSURYHGBYDOXH JHRGLVW 3 4
LPSURYHGBYDOXH JHRGLVW 3 4
LPSURYHGBYDOXH JHRGLVW 3 4

3 4
3 4
3 4

VHOI BLPSURYHGBYDOXH LPSURYHGBYDOXH
VHOI BLPSURYHGBYDOXH LPSURYHGBYDOXH



VHOI BLPSURYHGBYDOXH LPSURYHGBYDOXH
HWLPH WLPHU w

GDWD QS DUUD\ VHOI BLPSURYHGBSDWK

GDWD QS DUUD\ VHOI BLPSURYHGBSDWK

GDWD QS bUuuUuD\ VHOI BLPSURYHGBSDWK

VHOl BLPSURYHGBSDWKBREM VHWBGDWD GDWD 7
VHOIl BLPSURYHGBSDWK BREM VHWBGDWD GDWD 7
VHOl BLPSURYHGBSDWK BREM VHWBGDWD GDWD 7
UHWXUQ URXQG HWLPH

GHI BLQWHUVHFW VHOI 3 4 VKDSHO\BSRO\JRQV LPSURYLQJ
$YHULIJXD VH R UXPR 34 LQWHUVHFWD DOJXP GRV SROtJRQRYV

PDWSORWOLEBSRO\JRQV VHOI QDYHJDFDR BSRO\JRQV BOLVW
OLQH /LQHBWULQJ 3 4
IRU SRO\ VKDSHO\BSRO\ LQ ]LS PDWSORWOLEBSRO\JRQV VKDSHO\BSRO\JF
LI QRW LPSURYLQJ DQG QRW SRO\ LQDUHD 4
FRQWLQXH
LI QRW OLQH LQWHUVHFWLRQ VKDSHO\BSRO\ LVBHPSW\
UHWXUQ 7UXH
UHWXUQ )DOVH

GHI UHVHW VHOI DOO 7UXH
LI DOO
VHOl BEHVWBSDWK FOHDU
VHOIl BEHVWBSDWKBREM VHWB[GDWD >@
VHOl BEHVWBSDWKBREM VHWB\GDWD >@
VHOIl BLPSURYHGBSDWK FOHDU
VHOl BLPSURYHGBSDWKBREM VHWB[GDWD >@
VHOI BLPSURYHGBSDWKBREM VHWB\GDWD >@
VHOI BLPSURYHGBSDWK FOHDU
VHOI BLPSURYHGBSDWK BREM VHWB[GDWD >@
VHOl BLPSURYHGBSDWK BREM VHWB\GDWD >@
VHOl BLPSURYHGBSDWK FOHDU
VHOl BLPSURYHGBSDWK BREM VHWB[GDWD >@
VHOl BLPSURYHGBSDWK BREM VHWB\GDWD >@

GHI BVKDSHO\BSRO\JRQV VHOI
&RQYHUWH D OLVWD PDWSORWOLE 3RO\JRQ QXPD OLVWD VKDSHO\ 3RO\VJRC

PDWSORWOLEBSRO\VRQV VHOI QDYHJDFDR BSRO\JRQV BOLVW
VKDSHO\BSRO\JRQV >@
IRU SRO\ LQ PDWSORWOLEBSRO\JRQV

VKDSHO\BSRO\JRQV DSSHQG 3RO\JRQB SRO\ BYHUWLFHV
UHWXUQ VKDSHO\BSRO\JRQV

02'8/2 35,1&,38/ '( 1$9(*$&$2

$5($B%25'(5B&2/25 PDJHQWD
$5($B%25'(5B$/3+$

0,125B7,&.6B&2/25 UHG
0,125B7,&.6B$/3+$

0%$-25B7,&.6B&2/25 EOXH
0$-25B7,&.6B$/3+%$

GHI GHIDXOWBYDOXHYV
oDW
ORQ
VWHS
QWLFNYV



IXOOBFRPSDVVBURVH 7UXH
UHWXUQ ODW ORQ VWHS QWLFNV IXOOBFRPSDVVBURVH

FODVYVY 6LVWHPD1IDYHJDFDR
6LVWHPDIDYHJDFDR URRW WLJKWBOD\RXW 7UXH

GHI BBLQLWBB VHOI URRW WLJKWBOD\RXW 7UXH
VHOIl URRW URRW
VHOI BEJ 1RQH
VHOI BPDSBREM 1RQH
VHOIl BDUHDBERUGHU 1RQH

VHO|l BDUHDBSDQHO WLJKWBOD\RXW
VHOI BDFWLRQVBSDQHO

YDOXHV GHIDXOWBYDOXHV
VHOI BSXWBYDOXHYV YDOXHYV
VHOl BVHWBYDOXHV YDOXHV

VHOI BD[HVBFRQILIXUDWLRQ
VHOIl BORDGBPDS ILOHQDPH PDSD MSJ GUDZBQRZ )DOVH

VHOI BQRGHV 1RGRV([WUHPRV VHOI
VHOI BFXUUHQW 3ROLJRQR VHOI

VHOI BSRO\JRQV /LVWD3ROLJRQRV VHOI
VHOI BURXWH 5RWD2SWLPD VHOI

GHI BDUHDBSDQHO VHOI WLJKWBOD\RXW

'"HILQH R SDLQHO TXH FRQWpP D iUHD GH QDYHJDomR ,QFOXL XP HVSDOR S
FXUWDV PHQVDJHQV VWDWXVOLQH VREUH DFo}HV UHDOL]DGDV HP FDGD F

DUHDBIUDPH WN )UDPH VHOI URRW ERUGHU UHOLHI WN 681.(1
DUHDBIUDPH SDFN VLGH WN /()7 ILOO WN %27+ H[SDQG 7UXH

ILJ JLIXUH WLIJKWBOD\RXW WLJKWBOD\RXW
D[ ILJ DGGBVXESORW

FDQYDV )LIXUH&DQYDV7N$JJ ILJ DUHDBIUDPH
FDQYDVY JHWBWNBZLGJHW SDFN ILOO WN %27+ H[SDQG 7UXH

FDQYDVY PSOBFRQQHFW GUDZBHYHQW VHOI RQBGUDZ

FDQYDVY PSOBFRQQHFW EXWWRQBSUHVVBHYHQW VHOI RQBPRXVHBSUHVYV
FDQYDVY PSOBFRQQHFW EXWWRQBUHOHDVHBHYHQW VHOI RQBPRXVHBUHO
FDQYDVY PSOBFRQQHFW PRWLRQBQRWLI\BHYHQW VHOI RQBPRXVHBPRYH
FDQYDVY PSOBFRQQHFW NH\BSUHVVBHYHQW VHOI RQBNH\BSUHVYV
WRROEDU 1IDYLIDWLRQ7RROEDU 7N FDQYDVY DUHDBIUDPH

WRROEDU XSGDWH

WRROEDU SDFN VLGH WN %27720 ILOO WN ;

VWDWXVOLQH WN /DEHO WRROEDU WH[W
VWDWXVOLQH SDFN DQFKRU WN (

VHOI D[ DI

VHOI FDQYDV FDQYDV

VHOI VWDWXVOLQH VWDWXVOLQH
GHI BDFWLRQVBSDQHO VHOI

'"HILQH R SDLQHO TXH SHUPLWH LQWHUDJLU FRP D iUHD GH QDYHJDomR H C
DSOLFDomR HP JHUDO

DFWLRQVBIUDPH WN )UDPH VHOI URRW
DFWLRQVBIUDPH SDFN SDG]| SDG\ VLGH WN /()7 ILOO WN <



\WVPDOO
\ELJ \VPDOO

WN /DEHO DFWLRQVBIUDPH WH[W /LPLWHV *HRJUIILFRV SDFN DQFKRU W

OoLPLWVBIUDPH WN )UDPH DFWLRQVBIUDPH
OLPLWVBIUDPH SDFN DQFKRU WN

ORQBIUDPH WN )UDPH OLPLWVBIUDPH

ORQBIUDPH SDFN DQFKRU WN :

F

WN /DEHO ORQBIUDPH WH[W 2 ; /RQ JULG URZ FROXPQ F
F

ORQBPLQBJ WN (QWU\ ORQBIUDPH ZLGWK MXVWLI\ WN 5,*+7
ORQBPLQBJ ELQG 5HWXUQ! VHO|I XSGDWHBDUHDBFDOOEDFN
ORQBPLQBJ JULG URZ FROXPQ F

F

WN /DEHO ORQBIUDPH WH[W f JULG URZ FROXPQ F

F

ORQBPLQBP WN (QWU\ ORQBIUDPH ZLGWK MXVWLI\ WN 5,*+7
ORQBPLQBP ELQG 5HWXUQ! VHOI XSGDWHBDUHDBFDOOEDFN
ORQBPLQBP JULG URZ FROXPQ F

F

WN /DEHO ORQBIUDPH WH[W WR JULG URZ FROXPQ F

F

ORQBPD[BJ WN (QWU\ ORQBIUDPH ZLGWK MXVWLI\ WN 5,*+7
ORQBPD[BJ ELQG 5HWXUQ! VHOI XSGDWHBDUHDBFDOOEDFN
ORQBPD[BJ JULG URZ FROXPQ F

F

WN /DEHO ORQBIUDPH WH[W f JULG URZ FROXPQ F

F

ORQBPD[BP WN (QWU\ ORQBIUDPH ZLGWK MXVWLI\ WN 5,%+7
ORQBPD[BP ELQG B5HWXUQ! VHOI XSGDWHBDUHDBFDOOEDFN
ORQBPD[BP JULG URZ FROXPQ F

F

WN /DEHO ORQBIUDPH WH[W JULG URZ FROXPQ F

ODWBIUDPH WN )UDPH OLPLWVBIUDPH

ODWBIUDPH SDFN DQFKRU WN

F

WN /DEHO ODWBIUDPH WH[W 2 < /DW JULG URZ FROXPQ F
F

ODWBPLQBJ WN (QWU\ ODWBIUDPH ZLGWK MXVWLI\ WN 5,%+7
ODWBPLQBJ ELQG 5HWXUQ! VHOI XSGDWHBDUHDBFDOOEDFN
ODWBPLQBJ JULG URZ FROXPQ F

F

WN /DEHO ODWBIUDPH WH[W f JULG URZ FROXPQ F

F

ODWBPLQBP WN (QWU\ ODWBIUDPH ZLGWK MXVWLI\ WN 5,%+7
ODWBPLQBP ELQG 5HWXUQ! VHOI XSGDWHBDUHDBFDOOEDFN
ODWBPLQBP JULG URZ FROXPQ F

F

WN /DEHO ODWBIUDPH WH[W WR JULG URZ FROXPQ F

F

ODWBPD[BJ WN (QWU\ ODWBIUDPH ZLGWK MXVWLI\ WN 5,*+7
ODWBPD[BJ ELQG 5HWXUQ! VHOI XSGDWHBDUHDBFDOOEDFN
ODWBPD[BJ JULG URZ FROXPQ F

F

WN /DEHO ODWBIUDPH WH[W f JULG URZ FROXPQ F

F

ODWBPD[BP WN (QWU\ ODWBIUDPH ZLGWK MXVWLI\ WN 5,*+7
ODWBPD[BP ELQG 5HWXUQ! VHOI XSGDWHBDUHDBFDOOEDFN
ODWBPD[BP JULG URZ FROXPQ F

F

WN /DEHO ODWBIUDPH WH[W JULG URZ FROXPQ F

ODEHO WN /DEHO DFWLRQVBIUDPH WH[W 'LVFUHWL]DomR GD EUHD



ODEHO SDFN SDG\ \ELJ DQFKRU WN

GLVFUHWLVHBIUDPH WN J)UDPH DFWLRQVBIUDPH
GLVFUHWLVHBIUDPH SDFN DQFKRU WN

VWHSVBIUDPH WN )UDPH GLVFUHWLVHBIUDPH
VWHSVBIUDPH SDFN DQFKRU WN

F

WN /DEHO VWHSVBIUDPH WH[W 6WHS JULG URZ FROXPQ F
F

VWHS WN (QWU\ VWHSVBIUDPH ZLGWK MXVWLI\ WN 5,%+7
VWHS ELQG 5HWXUQ! VHOI XSGDWHBDUHDBFDOOEDFN
VWHS JULG URZ FROXPQ F

F

WN /DEHO VWHSVBIUDPH WHI[W ODMRU Q7LFNV JULG URZ FROXPQ F
F

QWLFNV WN (QWU\ VWHSVBIUDPH ZLGWK  MXVWLI\ WN 5,*+7
QWLFNV ELQG B5HWXUQ! VHOI XSGDWHBDUHDBFDOOEDFN
QWLFNV JULG URZ FROXPQ F

YDUBIXOOBFRPSDVVBURVH WN ,QW9DU DFWLRQVBIUDPH

IXOOBFRPSDVVBURVH WN &KHFNEXWWRQ
DFWLRQVBIUDPH
WH[W ,QFOXLU RV 3RQWRV &RODWHUDLYV
YDULDEOH YDUBIXOOBFRPSDVVBURVH RQYDOXH RIITYDOXH

IXOOBFRPSDVVBURVH SDFEN SDG\ \ELJ

LQVHUWBPDS WN %XWWRQ DFWLRQVBIUDPH WH[W ,QVHULU 0ODSD
LQVHUWBPDS FRQILJ FRPPDQG VHOI LOQOVHUWBPDSBFDOOEDFN
LQVHUWBPDS SDFN SDG\ \ELJ

UHPRYHBPDS WN %XWWRQ DFWLRQVBIUDPH WH[W 5HPRYHU ODSD
UHPRYHBPDS FRQILJ FRPPDQG VHOI UHPRYHBPDSBFDOOEDFN
UHPRYHBPDS SDFN SDG\ \VPDOO

ORDGBFRQILI WN %XWWRQ
DFWLRQVBIUDPH WH[W /HU =RQDV 1mR 1DYHJiIYHLV

ORDGBFRQILJ FRQILJ FRPPDQG VHOI ORDGBFRQILIJIBFDOOEDFN
ORDGBFRQILJ SDFN SDG\ \ELJ

VDYHBFRQILJ WN %XWWRQ DFWLRQVBIUDPH WH[W *UDYDU &RPR
VDYHBFRQILJ FRQILJ FRPPDQG VHOI VDYHBFRQILIBFDOOEDFN
VDYHBFRQILJ SDFN SDG\ \WPDOO

FRPSXWHBURXWH WN %XWWRQ DFWLRQVBIUDPH WH[W 'HWHUPLQDU D 5R
FRPSXWHBURXWH FRQILJ FRPPDQG VHOlI FRPSXWHBURXWHBFDOOEDFN
FRPSXWHBURXWH SDFN SDG\ \ELJ

LPSURYHBURXWH WN %XWWRQ DFWLRQVBIUDPH WH[W $SOLFDU 5XEEHUE
LPSURYHBURXWH FRQILJ FRPPDQG VHOI LPSURYHBURXWHBFDOOEDFN
LPSURYHBURXWH SDFN SDG\ \WPDOO

FOHDUBDUHD WN %XWWRQ DFWLRQVBIUDPH WH[W $SDJDU 7XGR
FOHDUBDUHD FRQILJ FRPPDQG VHOl FOHDUBDUHDBFDOOEDEFN
FOHDUBDUHD SDFN SDG\ \ELJ

TXLW WN %XWWRQ DFWLRQVBIUDPH WH[W 6DLU FRPPDQG VHOI TXLWBF
TXLW SDFN SDG\ \ELJ VLGH WN %27720

VHOI ZLGJHWBYDOXHV
ODWBPLQBJ ODWBPLQBP ODWBPD[BJ ODWBPD[BP
ORQBPLQBJ ORQBPLQBP ORQBPD[BJ ORQBPD[BP
VWHS
QWLFNYV
YDUBIXOOBFRPSDVVBURVH



VHOI IXOOBFRPSDVVBURVHBFKHFN IXOOBFRPSDVVBURVH
GHI BD[HVBFRQILIJXUDWLRQ VHOI
&RQILIXUD R VLVWHPD GH HL[RV

YDORUHV GH FRQILIXUDomR HP PLOXWRYV

[PLQB VHOI ORQ> @ LI VHOI ORQ> @ HOVH VHOI ORQ> @
[PD[B VHOI ORQ> @ LI VHOI ORQ> @ HOVH VHOI ORQ> @
\PLQB VHOI ODW> @ LI VHOI ODW> @ HOVH VHOI ODW> @
\PD[B VHOI ODW> @ LI VHOI ODW> @ HOVH VHOI ODW> @

VWHS VHOI VWHS

QWLFNV VHOI QWLFNV
HP JUDXV GHFLPDLV

IVWHS VWHS

IVWHS

UDGLXV

IQVWHSY VWHS QWLFNYV

JUHOKD GH SRQWRYV
[UDQJH [PD[B [PLQB
\UDQJH \PD[B \PLQB

[T PDWK WUXQF [UDQJH VWHS
\T PDWK WUXQF \UDQJH VWHS
[U [UDQJH VWHS [T
\U \UDQJH VWHS \T

QURZV \T LQW\U'! H
QFROV [T LQW [U! H
HP JUDXV GHFLPDLV
[RITVHW [UDQJH VWHS QFROV
\RIIVHW \UDQJH VWHS QURZV
[PLQB
[PD[B
\PLQB
\PD[B
PLQRUB[WLFNV QS DUDQJH [PLQB [RIIVHW [PD[B [RIIVHW IVWHS IVWHS
PLQRUB\WLFNV QS DUDQJH \PLQB \RIIVHW \PD[B \RIIVHW IVWHS IVWHS
PDMRUB[WLFNV QS DUDQJH [PLQB [RIIVHW [PD[B [RIIVHW IVWHS IQVWHS\
PDMRUB\WLFNV QS DUDQJH \PLQB \RIIVHW \PD[B \RIIVHW IVWHS [IQVWHS\

OLPLWHV GD iUHD GH QDYHJDomR DMXVWDGRYV
[PLQ PLQRUB[WLFNV> @
\PLQ PLQRUB\WLENV> @
[PD[ PLQRUB[WLFNV>QFROV @
\PD[ PLQRUB\WLFNV>QURZV @

OLPLWHV GRV HL[RV LQFOXL PDUJHP
[OLP >[PLQB IVWHS [PD[B IVWHS @
\OLP >\PLQB IVWHS \PD[B IVWHS @

FRQILJXUDomR GRV HL[RV H GHILQLomR GD JUHOKD
VHOI D[ VHWBDVSHFW HTXDO
VHOI D[ VHWB[OLP [OLP
VHOI D[ VHWB\OLP \OLP
VHOI D[ VHWB[WLFNV PDMRUB[WLENV
VHOI D[ VHWB[WLFNV PLQRUB[WLFNV PLQRU 7UXH
VHOI D[ VHWB\WLFNV PDMRUB\WLENV
VHOI D[ VHWB\WLFNV PLQRUB\WLFNV PLQRU 7UXH
VHOI D[ JULG

ZKLFK PLQRU

OLQHVW\OH

OLQHZLGWK FRORU 0,125B7,&.6B&2/25 DOSKD 0,125B7,&.6B$/3+$

VHOI D[ JULG
ZKLFK PDMRU
OLQHVW\OH
OLQHZLGWK FRORU 0$-25B7,&.6B&2/25 DOSKD 0$-25B7,&.6B$/3+$



RPLWH WLFENV HP DPERV RV HL[RV
IRU SRV LQ > WRS ERWWRP OHIW ULJKW @
VHOI D[ VSLQHV>SRV@ VHWBYLVLEOH )DOVH
VHOI D[ WLFNBSDUDPV D[LV ERWK ZKLFK ERWK OHQJWK

ERUGD GD iUHD GH QDYHJDomR
LI VHOI BDUHDBERUGHU LV 1RQH
WRS /LQH
[OLP \PD[ \PD]
OLQHZLGWK FRORU $5($B%25'(5B&2/25 DOSKD $5($B%25'(5B$/3+$

ERWWRP /LQH
[OLP \PLQ \PLQ
OLQHZLGWK FRORU $5($B%25'(5B&2/25 DOSKD $5($B%25'(5B$/3+$

OHIW /LQH '
[PLQ [PLQ \OLP
OLQHZLGWK FRORU $5($B%25'(5B&2/25 DOSKD $5($B%25'(5B$/3+$

ULJKW /LQH
[PD[ [PD[ \OLP
OLQHZLGWK FRORU $5($B%25'(5B&2/25 DOSKD $5($B%25'(5B$/3+$

VHO| D[ DGGBOLQH WRS

VHO| D[ DGGBOLQH ERWWRP

VHO| D[ DGGBOLQH OHIW

VHOI D[ DGGBOLQH ULJKW

VHO| BDUHDBERUGHU WRS ERWWRP OHIW ULJKW
HOVH

WRS ERWWRP OHIW ULJKW VHOI BDUHDBERUGHU

WRS VHWB[GDWD [OLP

WRS VHWB\GDWD \PD[ \PD]

ERWWRP VHWB[GDWD [OLP

ERWWRP VHWB\GDWD \PLQ \PLQ

OHIW VHWB[GDWD [PLQ [PLQ

OHIW VHWB\GDWD \OLP

ULJKW VHWB[GDWD [PD[ [PD]

ULJKW VHWB\GDWD \OLP

VHOI [PLQ VHOI [PD[ [PLQ [PD]

VHOI \PLQ VHOI \PD[ \PLQ \PDJ

VHOI QURZV VHOI QFROV QURZV QFROV

VHOI IVWHS IVWHS

VHOI UDGLXV UDGLXV

VHOI HIWHQW >[PLQB [PD[B \PLQB \PD[B@
GHI VKRZPHVVDJH VHOI WH[W FRORU EODFN

VKRZPHVVDJH WH[W FRORU EODFN

ORVWUD PHQVDJHP QD VWDWXVOLQH

VHOIl VWDWXVOLQH FRQILJ WH[W WH[W UMXVW I1J FRORU
VHOl VWDWXVOLQH XSGDWHBLGOHWDVNYV

GHI LMBIURPB[\ VHOI [ \
L M LMBIURPB[\ [ \
&RQYHUWH FRRUGHQDGDV JHRJUIILFDV [ \ HP HQWUDGDV L M
VWHS Q\ VHOI IVWHS VHOI QURZV
L Q\ URXQG \ VHOI \PLQ VWHS VWHS

M URXQG [ VHOI [PLQ VWHS VWHS
UHWXUQ L M



GHI [\BIURPBLM VHOI L M
[ \ [\BIURPBLM L M

&RQYHUWH HQWUDGDY L M HP FRRUGHQDGDV JHRJUIILFDV [ \

VWHS Q\ VHOI IVWHS VHOI QURZV
[ VHOI [PLQ M VWHS

\ VHOI \PLQ Q\L VWHS
UHWXUQ [ \

GHI BJHWBYDOXHV VHOI

5HWRUQD RV YDORUHYV GH FRQILIXUDomR FRQWLGRV QRV ZLGJHWYV

ZLGJHWBYDOXHV VHOI ZLGJHWBYDOXHYV
WU\
ZLGJHWBYDOXHVB ZLGJHWBYDOXHV> @
YDOXHV OLVW LQW ZLGJHW JHW IRU ZLGJHW LQ ZLGIJHWBYDOXHVB>
YDOXHVY DSSHQG IORDW ZLGJHWBYDOXHVB> @ JHW
YDOXHYV DSSHQG IORDW ZLGJHWBYDOXHVB> @ JHW

YDOXHV OLVW LQW ZLGJHW JHW IRU ZLGJHW LQ ZLGJHWBYDOXHVB
H[FHSW ([FHSWLRQ DV HUU

WN PHVVDJHER[ VKRZHUURU WLWOH (UUR PHVVDJH HUU

UHWXUQ 1RQH
YDUBIXOOBFRPSDVVBURVH ZLGJHWBYDOXHV>OHQ ZLGJHWBYDOXHVB @
YDOXHV DSSHQG YDUBIXOOBFRPSDVVBURVH JHW
UHWXUQ WXSOH YDOXHV

GHI BSXWBYDOXHY VHOI YDOXHV
&RORFD RV YDORUHV GH FRQILIJXUDomR QRV ZLGJHWYV

YDOXHVB YDOXHV> @

ODVWBYDOXH YDOXHV>0HQ YDOXHVB @

IRU YDOXH ZLGJHW LQ ]JLS YDOXHVB VHOI ZLGJHWBYDOXHV
ZLGIJHW LQVHUW VWU YDOXH

LI ODVWBYDOXH
VHOI IXOOBFRPSDVVBURVHBFKHFN VHOHFW

HOVH
VHOI IXOOBFRPSDVVBURVHBFKHFN GHVHOHFW

GHI BVHWBYDOXHYVY VHOI YDOXHV FKDQJHG 7UXH

$WULEXL RV YDORUHYV GH FRQILIJXUDomR GDGRYV jV YDULiIYHLV FRUUHVSRQ

LI FKDQJHG
VHOI ODW YDOXHV> @
VHOl ORQ YDOXHV> @
VHOI VWHS YDOXHV> @
VHOI QWLFNV YDOXHV> @
VHOI IXOOBFRPSDVVBURVH YDOXHV> @

GHI BGUDZBDQLPDWHG VHOI
VHOI BSRO\VJRQV GUDZ
VHOI BFXUUHQW GUDZ
VHOI BQRGHYV GUDZ
VHOI BURXWH GUDZ

GHI BORDGBPDS VHOI ILOHQDPH GUDZBQRZ
ORDGBPDS ILOHQDPH GUDZBQRZ
/r PDSD D SDUWLU GH XP ILFKHLUR
VHOIl VKRZPHVVDJH /HQGR PDSD UHG

WU\
PDSBGDWD SOW LPUHDG ILOHQDPH



H[FHSW ([FHSWLRQ DV HUU
WN PHVVDJHER[ VKRZHUURU WLWOH (UUR PHVVDJH HUU
VHOI VKRZPHVVDJH
UHWXUQ
LI VHOI BPDSBREM LV QRW 1RQH
VHOI BPDSBREM UHPRYH
PDSBREM VHOI D[ LPVKRZ PDSBGDWD H[WHQW VHOI H{WHQW DOSKD
VHOI BPDSBREM PDSBREM
LI GUDZBQRZ
VHOI FDQYDV GUDZ
VHOI FDQYDV IOXVKBHYHQWYV
VHOI VKRZPHVVDJH

GHI UHGUDZBFDQYDV VHOI
VHOIl FDQYDYVY UHVWRUHBUHJLRQ VHOI BEJ
VHOI BGUDZBDQLPDWHG
VHOI FDQYDV EOLW VHOI FDQYDV ILIXUH EER]|
VHOI FDQYDV IOXVKBHYHQWYV

GHI FOHDUBDUHDBFDOOEDFN VHOI
FOHDUBDUHDBFDOOEDFN
$SDJDU WXGR GD iUHD GH QDYHJDomR
VHOI VKRZPHVVDJH
VHOl BURXWH UHVHW
VHOI BSRO\VJRQV UHVHW
VHOIl BFXUUHQW UHVHW
VHOIl UHGUDZBFDQYDV

GHI FRPSXWHBURXWHBFDOOEDFN VHOI
FRPSXWHBURXWHBFDOOEDFN
'"HWHUPLQDU D URWD ySWLPD
VHOI BURXWH UHVHW

VHOIl UHGUDZBFDQYDV

SHUPLWH WHU RV YDORUHY PDLVY DFWXDLVY DQWHV GH FDOFXODU D URWD
LI QRW VHOI XSGDWHBDUHDBFDOOEDEFEN

UHWXUQ

VHOI VKRZPHVVDJH &DOFXODQGR D URWD yWLPD UHG
HWLPH RN VHOI BURXWH FRPSXWHBEHVWBURXWH

LI RN

VHOl UHGUDZBFDQYDYV
EHVWBYDOXH URXQG VHOI BURXWH BEHVWBYDOXH
VHOIl VKRZPHVVDJH
| 5RWD yWLPD ~"EHVWBYDOXH® PLOKDV HP "HWLPH" VHF EOXH

GHI LPSURYHBURXWHBFDOOEDFN VHOI
LPSURYHBURXWHBFDOOEDFN
$SOLFDU R UXEEHU EDQG SDUD PHOKRUDU D VROXomR

VHOIl VKRZPHVVDJH

VHOlI BURXWH UHVHW DOO )DOVH

VHOl UHGUDZBFDQYDYV

VHOI VKRZPHVVDJH $SOLFDQGR UXEEHUEDQG UHG
HWLPH VHOI BURXWH LPSURYHBURXWH

VHOIl UHGUDZBFDQYDV

EYDOXH URXQG VHOI BURXWH BEHVWBYDOXH
LYDOXH URXQG VHOI BURXWH BLPSURYHGBYDOXH
LYDOXH URXQG VHOI BURXWH BLPSURYHGBYDOXH
LYDOXH URXQG VHOI BURXWH BLPSURYHGBYDOXH
\% | "\EYDOXH  !'"LYDOXH" I"LYDOXH " I"LYDOXH °



VHOI VKRZPHVVDJH | OHOKRULD ~V'® PLOKDV HP "HWLPH ™ VHF EOXH
GHI LQOVHUWBPDSBFDOOEDFN VHOI

LOVHUWBPDSBFDOOEDFN

,QVHULU PDSD QR VLVWHPD GH HL[RV

VHOIl VKRZPHVVDJH

ILOHV >
-3* |ILOH MSJ
31* ILOH SQM
$00 )LOHV

@

ILOH DVNRSHQILOH
ILOHW\SHV ILOHVY GHIDXOWH[WHQVLRQ ILOHV LQLWLDOILOH PDSD MSJ

LI ILOH LV QRW 1RQH
VHO|l BORDGBPDS ILOHQDPH ILOH QDPH GUDZBQRZ 7UXH

GHI ORDGBFRQILJBFDOOEDFN VHOI
ORDGBFRQILJBFDOOEDFN
/HU JRQDV QmR QDYHJiYHLV D SDUWLU GH XP ILFKHLUR
VHOI VKRZPHVVDJH
ILOHV >
3RO\JRQV ILOH SRO
$00 )LOHV

@
ILOH DVNRSHQILOH
ILOHW\SHV ILOHV GHIDXOWH[WHQVLRQ ILOHV LQLWLDOGLU FRQILJ

LI ILOH LV 1RQH

UHWXUQ
VHO| FOHDUBDUHDBFDOOEDFN
VHOI VKRZPHVVDJH /HQGR ILFKHLUR UHG

ZLWK RSHQ ILOH QDPH U DV I
OLQHV | UHDGOLQHYV

I FORVH

Y OLQHV> @ VSOLW

VHOIl BQRGHYV B6> @ FHQWHU IORDW Y> @ IORDW Y> @
VHOI BQRGHV B7> @ FHQWHU IORDW Y> @ IORDW Y> @

IRU OLQH LQ OLQHV> @
OLQH OLQH VSOLW
SRO\ 3ROLJRQR VHOI
IRULLQ UDQJH OHQ OLQH
Y IORDW OLQH>L@ IORDW OLQH>L @
SRO\ BYHUWLFHV DSSHQG Y
SRO\ VHWBDUWLVWYV
SRO\ VHWBILQDOLVHG 7UXH
VHOI BSRO\JRQV DSSHQG SRO\
VHOI UHGUDZBFDQYDV
VHOI VKRZPHVVDJH

GHI TXLWBFDOOEDFN VHOI
TXLWBFDOOEDFN
6DLU GD DSOLFDomR
VHOl URRW GHVWUR\

GHI UHPRYHBPDSBFDOOEDFN VHOI

UHPRYHBPDSBFDOOEDFN



5HPRYH PDSD GR VLVWHPD GH HL[RV

VHOIl VKRZPHVVDJH

LI VHOI BPDSBREM LV QRW 1RQH
VHOI BPDSBREM UHPRYH
VHOI BPDSBREM 1RQH
VHOI FDQYDV GUDZ
VHOI FDQYDV IOXVKBHYHQWYV

GHI VDYHBFRQILIJBFDOOEDFN VHOI
VDYHBFRQILIJBFDOOEDFN
*UDYD DV JRQDV QmR QDYHJiIYHLVY QXP ILFKHLUR

VHO!I VKRZPHVVDJH
LI VHOI BSROVJRQV HPSW\
PVJ $ iUHD GH QDYHJDomR QmR FRQWpP QHQKXPD JRQD H[FOXtGD
WN PHVVDJHER[ VKRZLQIR WLWOH ,QIRUPDomR PHVVDJH PVJ
UHWXUQ
ILOHV >
3RO\JRQV ILOH SRO
$00 )LOHV
@
ILOH DVNVDYHDVILOH
ILOHW\SHV ILOHV GHIDXOWH[WHQVLRQ ILOHV LQLWLDOGLU FRQILJ

LI ILOH LV 1RQH

UHWXUQ
VHOI VKRZPHVVDJH *UDYDQGR ILFKHLUR UHG
V VHOI BQRGHV B6> @ FHQWHU
W VHOI BQRGHV B7> @ FHQWHU
ZLWK RSHQ ILOH QDPH Z DV I

| ZULWH | AV> @ ~V> @ "W> @ "W> @' ?Q

IRU SRO\ LQ VHOI BSRO\JRQV BOLVW

9 OLVW I AY> @ "Y> @ IRUY LQ SRO\ BYHUWLFHV

OLQH MRLQ Y IRU Y LQ 9
| ZULWH | "OLQH ?Q
| FORVH

VHOI VKRZPHVVDJH
GHI XSGDWHBDUHDBFDOOEDFN VHOI DUJV
ERRO XSGDWHBDUHDBFDOOEDFN DUJV

$FWXDOL]D D iUHD GH QDYHJDomR FRP WRGRV RV REMHFWRYV Oi LQFOXtGR
5HWRUQD 7UXH VH QmR KRXYHU HUURV &DVR FRQWUiIULR )DOVH

VHOI VKRZPHVVDJH
QHZBYDOXHV VHOI BJHWBYDOXHYV
LI QHZBYDOXHV LV 1RQH

UHWXUQ )DOVH
ROGBYDOXHVB VHOI ODW VHOI ORQ VHOI VWHS VHOI QWLFNV
FKDQJHG DQ\ QHZ ROG IRU QHZ ROG LQ ]JLS QHZBYDOXHV ROGBYDOXH)\
VHOI BVHWBYDOXHV QHZBYDOXHYV FKDQJHG FKDQJHG
LI FKDQJHG

VHOI BD[HVBFRQILIXUDWLRQ

VHOI BSRO\JRQV XSGDWHBLQWHULRUBSRLQWYV

VHOI FDQYDV GUDZ

VHOI FDQYDV IOXVKBHYHQWYV
HOVH

VHOI VKRZPHVVDJH 1HQKXPD DOWHUDomR HIHFWXDGD JUHHQ
UHWXUQ 7UXH

GHI RQBGUDZ VHOI HYHQW
LIl HYHQW LV QRW 1RQH
LI HYHQW FDQYDV VHOI FDQYDV
UDLVH 5XQWLPH(UURU



VHOI BEJ VHOI FDQYDV FRS\BIURPBEER[ VHOI FDQYDYV ILJXUH EER]
VHOI BGUDZBDQLPDWHG

GHI RQBNH\BSUHVYV VHOI HYHQW
LI HYHQW NH\ HVFDSH
LI VHOI BFXUUHQW XQGHUBFRQVWUXFWLRQ
VHOI BFXUUHQW VKULQN
HOLI QRW VHOI BSRO\JRQV GHVHOHFW

UHWXUQ
VHOI UHGUDZBFDQYDV
HOLI HYHQW NH\ GHOHWH

LI VHOI BFXUUHQW XQGHUBFRQVWUXFWLRQ
VHOI BFEXUUHQW UHVHW

HOLI QRW VHOI BSRO\JRQV UHPRYHBVHOHFWHG
UHWXUQ

VHOI UHGUDZBFDQYDV

GHI RQBPRXVHBPRYH VHOI HYHQW
LI HYHQW LQD[HV  VHOI DJ
UHWXUQ
3 HYHQW [GDWD HYHQW \GDWD
LI VHOI BQRGHV DFWLYH
VHOI BQRGHY PRYHBDFWLYHBQRGHBWR 3
HOLI VHOI BSRO\JRQV FKDQJLQJ
VHOI BSRO\JRQV PRYHBFKDQJLQJBYHUWH[BWR 3
HOLI VHOI BFXUUHQW XQGHUBFRQVWUXFWLRQ
VHOI BFXUUHQW WUDFNBPRXVHBSRVLWLRQ 3
HOVH UHWXUQ
VHOI UHGUDZBFDQYDV

GHI RQBPRXVHBSUHVV VHOI HYHQW
LIl HYHQW LQD[HV  VHOI DJ
UHWXUQ
3 HYHQW [GDWD HYHQW \GDWD
LI HYHQW EXWWRQ LV ORXVH%XWWRQ /()7
LI VHOI BFXUUHQW XQGHUBFRQVWUXFWLRQ
VHOI BFXUUHQW DSSHQGBYHUWH[ 3
LI VHOI BFXUUHQW ILQDOLVHG
LI VHOI BSRO\JRQV DSSHQG VHOI BFXUUHQW
VHOI BFXUUHQW 3ROLJRQR VHOI
HOLI VHOI BFXUUHQW YHUWH[BLJQRUHG
UHWXUQ
VHOI UHGUDZBFDQYDV
UHWXUQ
QRGH VHOI BQRGHV ZKLFKBVHOHFWHG 3
LI QRGH LV QRW 1RQH
VHOI BQRGHV DFWLYDWH QRGH
VHOI UHGUDZBFDQYDV
UHWXUQ
SRO\ VHOI BSRO\JRQV ZKLFKBFRQWDLQVBYHUWH][ 3
LI SRO\ LV QRW 1RQH
VHOI BSRO\JRQV VWDUWBFKDQJLQJ SRO\
VHOI UHGUDZBFDQYDV
UHWXUQ
SRO\ VHOI BSRO\JRQV ZKLFKBFRQWDLQVBSRLQW 3
LI SRO\ LV QRW 1RQH
SRO\ VHWBVHOHFWHG QRW SRO\ VHOHFWHG
VHOI UHGUDZBFDQYDV
UHWXUQ
VHOI BFXUUHQW DSSHQGBYHUWH[ 3
LI VHOI BFXUUHQW ILQDOLVHG
LI VHOI BSRO\VJRQV DSSHQG VHOI BFXUUHQW
VHOI BFXUUHQW 3ROLJRQR VHOI
HOLI VHOI BFXUUHQW YHUWH[BLJQRUHG
UHWXUQ
VHOI UHGUDZBFDQYDV
HOLI HYHQW EXWWRQ LV ORXVH%XWWRQ 5,*+7
LI VHOI BQRGHV ZKLFKBVHOHFWHG 3 LV QRW 1RQH



VHOI BQRGHV VZDS
VHOl UHGUDZBFDQYDYV

GHI RQBPRXVHBUHOHDVH VHOI HYHQW
LI HYHQW EXWWRQ LV ORXVH%XWWRQ /()7
LI VHOI BQRGHV DFWLYH
VHOI BQRGHY GHDFWLYDWH
HOLI VHOI BSRO\JRQV FKDQJLQJ
VHOI BSRO\JRQV VWRSBFKDQJLQJ
HOVH UHWXUQ
VHOI UHGUDZBFDQYDV

0%$,1

FULD D MDQHOD SULQFLSDO

URRW WN 7N

HVFRQGH D MDQHOD SULQFLSDO SDUD D VXD FRQILIXUDomR

URRW ZLWKGUDZ

URRW LFRQELWPDS LFRQ LFR

URRW WLWOH $XWRPDWL]DomR GH XP 6LVWHPD GH 1DYHJDomR ODUtWLPD
URRW RSWLRQBDGG )RQW FRXULHU

GLPHQVLRQD H SRVLFLRQD D MDQHOD SULQFLSDO QR HFUDQ
VFUHHQBZLGWK URRW ZLQIRBVFUHHQZLGWK
VFUHHQBKHLJKW URRW ZLQIRBVFUHHQKHLJKW

VFDOH

ZLGWK LQW VFDOH VFUHHQBZLGWK

KHLJKW LQW VFDOH VFUHHQBKHLJKW

[SRV PLQ VFUHHQBZLGWK ZLGWK

\SRV PLQ VFUHHQBKHLJKW KHLIJKW

URRW JHRPHWU\ | "ZLGWK [AKHLJKW  A[SRV' A\SRV"

DSS 6LVWHPD1DYHJDFDR URRW WLJKWBOD\RXW 7UXH
URRW SURWRFRO :0B'(/(7(B:,1'2: DSS TXLWBFDOOEDFN

PRVWUD D MDQHOD SULQFLSDO
URRW GHLFRQLI\
URRW PDLQORRS



