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� $GYDQWDJHV

� DOZD\V XSGDWHG YLHZ RI HQYLURQPHQW

� ([DPSOHV RI SURWRFROV

� '($36SDFH �,%0�

� SURMHFW UHVXOW� SXVK PRGHO PRUH HIILFLHQW WKDQ SXOO

� 83Q3 �K\EULG�

� GLVWULEXWHG SXOO DQG GLVWULEXWHG SXVK

��

(IILFLHQF\

� 7UDGHRII EHWZHHQ EDQGZLGWK DQG WLPHOLQHVV

� LI ZH ZDQW VKRUW UHVSRQVH WLPH� ZH QHHG SUR�DFWLYH
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� &RPSOH[ TXHULHV �HYHQWXDOO\
RQ VHYHUDO VHUYLFHV
DWWULEXWHV�
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� 1R VHUYHUV QHHGHG
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� 0RUH PXOWLFDVW
FRPPXQLFDWLRQV
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� 3DVVLYH GLVFRYHU\

� 6HUYLFHV DGYHUWLVH WKHLU
DYDLODELOLW\� DGGUHVV� DQG
RWKHU QHFHVVDU\
LQIRUPDWLRQ

� &OLHQWV WKDW UHFHLYH
DGYHUWLVHPHQWV PD\
FRQWDFW VHUYLFHV DV WKH\
ZLVK

� $FWLYH GLVFRYHU\

� &OLHQWV UHTXHVW VHUYLFH�V�
RI VRPH NLQG DQG UHFHLYH
LQIRUPDWLRQ DERXW VHUYLFHV
LQ UHVSRQVH

� 6HUYLFHV RU GLUHFWRULHV
OLVWHQ IRU UHTXHVWV DQG
UHVSRQG DSSURSULDWHO\

��

3XWWLQJ DOO WRJHWKHU

3DVVLYH GLVFRYHU\ $FWLYH GLVFRYHU\

&OLHQW

5HSRVLWRU\

6HUYLFH

6HUYLF
H UHTXH

VW

6HUYLFH UHJLVWHU

6HUYLFH DFN

6HUYLF
H UHSO\

6HUYLFH&OLHQW

6HUYLFH UHSO\

6HUYLFH UHTXHVW

�EURDGFDVW�

$GYHUWLVHPHQW

�EURDGFDVW�

5HSRVLWRU\

6HUYLFH

&OLHQW

6HU
YLFH

UHJ
LVWH

U

&OLHQW6HUYLFH

6HUYLFH DGYHUWLVHPHQW

�EURDGFDVW�

5
H
S
R
VL
WR

U\
5
H
S
R
VL
WR

U\
�O
H
VV

�ERRWVWUDS SUREOHP

��

6HUYLFH

� :KDW LV D VHUYLFH"

� SURFHVVRU FRQFHSW

� LQSXW _ SURFHVVLQJ _ RXWSXW

� $3, FRQFHSW

� VHW RI LQWHUIDFH GHVFULSWLRQV

� &RPSRQHQW FRQFHSW

� SLHFH RI VRIWZDUH LPSOHPHQWLQJ VSHFLILF LQWHIDFHV

� 6HUYLFH GHVFULSWLRQ

� VLPSOH WR JHQHUDWH DQG SDUVH

� FRPSDFW

��

6HUYLFH PRGHO

� ,QSXW DQG RXWSXW LQWHUIDFHV

� GDWD LQ SDUWLFXODU IRUPDW

� SURYLGHU VDWLVILHV D UHTXHVWHU LI WKH SURYLGHU LQWHUIDFH
PDWFKHV WKH UHTXHVWHU LQWHUIDFH

� WZR LQWHUIDFHV PDWFK LI WKHLU GDWD IRUPDW VHWV DUH QRW
GLVMRLQW

UHTXHVWHU SURYLGHU

,QWHUIDFH ,
U

,QWHUIDFH ,
S

)RUPDW I

��

6HUYLFH GHVFULSWLRQ

� :LUHOHVV HQYLURQPHQW LPSRVHV UHVWULFWLRQV

� FRPSDFW� FRQVHUYHV QHWZRUN EDQGZLGWK DQG GHYLFH
PHPRU\

� HDV\ WR SDUVH� OLPLWHG &38 DQG PHPRU\ RQ GHYLFHV

� SUHFLVH� IRU PDWFKPDNLQJ

� 7H[WXDO GHVFULSWLRQV

� $61��� ;0/� 62$3� -DYD LQWHUIDFHV

� *HQHUDO IRUP

name, service-attribute, input-format, output-format, details

��

&DVH VWXG\� 6HUYLFH /RFDWLRQ
3URWRFRO �6/3�

� $FWRUV

� 8VHU� 6HUYLFH DQG 'LUHFWRU\ $JHQWV

� 2SHUDWLRQDO 0RGHV

� HLWKHU GLVWULEXWHG SXOO RU FHQWUDOL]HG SXOO

� %RRWVWUDSSLQJ �ORFDWLQJ '$V�

� %URDGFDVW

� '$ DGYHUWLVHV LWV SUHVHQFH RQ D SHULRGLF EDVLV �SDVVLYH�

� 8$ DQG 6$ PXOWLFDVW UHTXHVWV �DFWLYH�

� '+&3 RSWLRQ ��



��

&DVH VWXG\� 6HUYLFH /RFDWLRQ
3URWRFRO �6/3�

� 6HPL�UHOLDEOH EURDGFDVW� 0XOWLFDVW &RQYHUJHQFH
$OJRULWKP

� 5HTXHVWV PXOWLFDVWHG E\ 8$ DQG 6$

� 5HVSRQVHV LVVXHG E\ '$ �DW ERRWVWUDS� RU 6$
�GLUHFWRU\�OHVV�

� )LUVW UHTXHVW LV QRUPDO

� 1H[W UHTXHVWV LQFOXGHV WKH OLVW RI DJHQWV WKDW KDYH
DOUHDG\ UHVSRQGHG

��

6/3� SURWRFRO

� %DQGZLGWK XVDJH ZLWKRXW
'$ LV KLJKHU WKDQ LQ WKH
VLWXDWLRQ ZLWK D '$

� /LPLWLQJ WKH QXPEHU RI
UHWUDQVPLVVLRQV E\ WKH
0&$� EDQGZLGWK XVDJH
PD\ EHFRPH HTXDO

� EDQGZLGWK XVDJH LV PRUH
VHQVLWLYH WR WKH QXPEHU
RI 8$V WKDQ WKH QXPEHU
RI 6$V

� 6/3 +HDGHU ≈ ��� E\WHV

SA DA UA

Service Request
Type: DA

DA Advertisement
URL

Service Registration
URL, Type, Attributes

Service Ack

Service Request
Type: DA

DA Advertisement
URL

Service Request
Type, Predicate

Service Reply
URL

Communications

��

&DVH VWXG\� -LQL

� $FWRUV

� 6HUYLFHV� &OLHQWV� DQG /RRNXS 6HUYLFHV

� 2SHUDWLRQDO 0RGHV

� $FWLYH 'LVFRYHU\ ZLWK 'LUHFWRU\

� &HQWUDOL]HG SXOO

� %RRWVWUDSSLQJ �ILQGLQJ /6V�

� 8QLFDVW� ZKHQ WKH ORFDWLRQ RI /6 LV NQRZQ

� /RFDO PXOWLFDVW �SDVVLYH RU DFWLYH�

��

&DVH VWXG\� -LQL

� /HDVHV

� DW UHJLVWUDWLRQ� WR HYHU\ VHUYLFH LV JUDQWHG D OHDVH
IRU D GHWHUPLQHG SHULRG

� OHDVHV H[SLUDWLRQ GHWHUPLQHV DXWRPDWLF
GHUHJLVWUDWLRQ

� UHFRYHU\ IURP FUDVKHV DQG V\VWHP FRQVLVWHQF\

� 'LVWULEXWHG (YHQWV

� /6 PD\ SURYLGH QRWLILFDWLRQV ZKHQHYHU VRPHWKLQJ
LQWHUHVWLQJ KDSSHQV

��

-LQL� &RGH PRELOLW\
/RRNXS

6HUYLFH

-,1,
&OLHQW

-,1,
6HUYLFH

/
R
D
G
V
WX
E
IUR

P
/
6

50, LQWHUDFWLRQ
ZLWK WKH VHUYHU

8
SO
RD
G
VW
XE

WR
/6

5
HJ
LV
WH
U

� 3RZHUIXO IHDWXUHV

� GXH WR VLQJOH ODQJXDJH HQYLURQPHQW

� DOORZV VHUYLFHV WR SXVK WKHLU LQWHUIDFHV WR FOLHQWV
WKH\ KDYH QHYHU PHW

��

-LQL� SURWRFRO

� 0XOWLFDVW LV 8'3

� 8QLFDVW LV 50,

� $UFKLWHFWXUH VLPLODU WR 6/3
ZLWK '$

� :LWKRXW FRGH GRZQORDGLQJ�
EDQGZLGWK LV ��� KLJKHU
WKDQ IRU 6/3

� GXH WR WKH RYHUKHDG JHQHUDWHG
E\ 7&3 DQG 50,

� :LWK FRGH GRZQORDGLQJ
���.�� EDQGZLGWK XVDJH LV
���� WLPHV WKDW RI 6/3

Service
Provider

Lookup
Service Client

LookupDiscovery.
getRegistrars()

ServiceRegistrar

Service Registrar.
register(service,lease)

RMI Stub

Communications

ServiceRegistration

LookupDiscovery.
getRegistrars()

ServiceRegistrar

Service Registrar.
lookup(template)



��

&DVH VWXG\� 8QLYHUVDO 3OXJ DQG 3OD\

� $FWRUV

� VHUYLFHV HPEHGGHG LQ GHYLFHV

� &RQWURO 3RLQWV

� 2SHUDWLRQDO 0RGHV

� GLUHFWRU\�OHVV LQ D K\EULG PRGH

� GLVWULEXWHG SXOO DQG GLVWULEXWHG SXVK

��

83Q3� 3URWRFRO 6WDFN

UPnP Device Architecture

UDP

IP

HTTPU/MU GENA SSDP SOAP

HTTP

HTTP GENA

TCP

UPnP Forum defined

UPnP vendor defined

��

83Q3� RSHUDWLRQ VWHSV

�� &RQWURO SRLQW DQG GHYLFH JHW DGGUHVVHV

�� &RQWURO SRLQW ILQGV LQWHUHVWLQJ GHYLFH

�� &RQWURO SRLQW OHDUQV DERXW GHYLFH FDSDELOLWLHV

�� &RQWURO SRLQW LQYRNHV DFWLRQV RQ GHYLFH

�� &RQWURO SRLQW OLVWHQV WR VWDWH FKDQJHV RI GHYLFH

�� &RQWURO SRLQW FRQWUROV GHYLFH DQG�RU YLHZV GHYLFH
VWDWXV XVLQJ +70/ 8,

0 Addressing

1 Discovery

2 Description

5 Presentation4 Eventing3 Control

��

83Q3� $GGUHVVLQJ �VWHS ��

� &RQWURO SRLQW DQG GHYLFH JHW DGGUHVV

� XVH D '+&3 VHUYHU

� HOVH XVH $XWR ,3

� 6WHSV

� SLFN DQ DGGUHVV LQ ���������� UDQJH

� FKHFN LI LW LV XVHG �JUDWXLWRXV $53�

� SHULRGLFDOO\ FKHFN IRU '+&3 VHUYHU

��

83Q3� 'LVFRYHU\ �VWHS ��

� &RQWURO SRLQW ILQG LQWHUHVWLQJ GHYLFH XVLQJ 66'3

� 3DVVLYH 'LVFRYHU\ � 'HYLFHV

� DGYHUWLVH WKHLU VHUYLFHV ZKHQ DGGHG

� UHIUHVK DGYHUWLVHPHQWV

� FDQFHO DGYHUWLVHPHQWV ZKHQ UHPRYHG

� $FWLYH 'LVFRYHU\ ± &RQWURO 3RLQWV

� ILQG LQWHUHVWLQJ GHYLFHV�VHUYLFHV ZKHQ QHHGHG

� 9HU\ VLPSOH PHVVDJHV

� VHUYLFH�GHYLFH LGHQWLILHU

� VHUYLFH�GHYLFH W\SH

� 85/ RI WKH ;0/ URRW GHYLFH GHVFULSWLRQ

��

83Q3� 'HVFULSWLRQ �VWHS ��

� 6HUYLFHV

� IXQFWLRQDO XQLWV ZLWKLQ
GHYLFHV

� 6HUYLFH GHVFULSWLRQ

� DFWLRQV

� VWDWH YDULDEOHV

� &RQWURO SRLQW OHDUQV DERXW GHYLFH FDSDELOLWLHV

� ([SUHVVHG LQ ;0/

� 'HYLFH GHVFULSWLRQ

� W\SH

� SK\VLFDO FRQWDLQHU

� ORJLFDO FRQWDLQHU

� W\SH

� 85/ IRU GHVFULSWLRQ

� 85/ IRU FRQWURO

� 85/ IRU HYHQWLQJ

� 8,

� LFRQV

� 85/ IRU SUHVHQWDWLRQ



��

83Q3� &RQWURO �VWHS ��

� &RQWURO SRLQW LQYRNHV DFWLRQV RQ GHYLFH XVLQJ
62$3

� 62$3

� 6LPSOH 2EMHFW $FFHVV 3URWRFRO

� OLJKWZHLJKW ;0/�EDVHG SURWRFRO IRU H[FKDQJH RI
LQIRUPDWLRQ LQ D GHFHQWUDOL]HG� GLVWULEXWHG
HQYLURQPHQW

� 5HPRWH SURFHGXUH FDOOV DQG UHVSRQVHV FRGHG
LQ ;0/

��

83Q3� (YHQWLQJ �VWHS ��

� &RQWURO SRLQW OLVWHQV WR VWDWH FKDQJHV RI GHYLFH

� (YHQWV DUH VHQG XVLQJ *(1$

� *HQHUDO (YHQW 1RWLILFDWLRQ $UFKLWHFWXUH

� VHQG DQG UHFHLYH QRWLILFDWLRQV XVLQJ +773 RYHU
7&3�,3 DQG DGPLQLVWUDWLYHO\�VFRSHG PXOWLFDVW 8'3

� 68%6&5,%( WR QRWLILFDWLRQV

� 8168%6&5,%(

� 127,)<

� RI GHYLFH DYDLODELOLW\

� RI VWDWH YDULDEOH FKDQJHV

� 9HU\ VLPSOH HYHQW PRGHO

��

83Q3� 3UHVHQWDWLRQ ���

� &RQWURO SRLQW FRQWUROV GHYLFH DQG�RU YLHZV
GHYLFH VWDWXV XVLQJ +70/ 8,

� 3UHVHQWDWLRQ PD\ EH�

� SDJH IRU YLHZLQJ WKH GHYLFH VWDWV

� PHDQV IRU KXPDQ XVHU WR FRQWURO WKH GHYLFH

��

2WKHUV
� 6DOXWDWLRQ

� UHSRVLWRU\ RU UHSRVLWRU\�OHVV� DFWLYH GLVFRYHU\

� FHQWUDOL]HG RU GLVWULEXWHG SXOO

� '($3VSDFH

� SDVVLYH GLVFRYHU\ ZLWKRXW D UHSRVLWRU\

� GLVWULEXWHG SXVK

� 6HFXUH 6HUYLFH 'LVFRYHU\ 6HUYLFH �66'6�

� UHSRVLWRU\� DFWLYH GLVFRYHU\

� FHQWUDOL]HG SXOO

� ,QWHQWLRQDO 1DPLQJ 6\VWHP

� UHSRVLWRU\� DFWLYH GLVFRYHU\

� FHQWUDOL]HG SXOO

��

3DUW �� $G�KRF URXWLQJ

� :LUHOHVV DUFKLWHFWXUHV

� 5HDFWLYH �RQ�GHPDQG� SURWRFROV

� $2'9

� /81$5

� 3UR�DFWLYH �SUH�FDOFXODWHG� SURWRFROV

� 2/65

� 3HUIRUPDQFH

� :LUHOHVV LQIUDVWUXFWXUH IRU DPELHQW QHWZRUNV

� ,58/$1

��

:LUHOHVV DUFKLWHFWXUHV

mobiles

lien radio

station de base

IXOO FRQQHFWLYLW\
LQWHUQDO URXWLQJ

EDVH VWDWLRQ



��

+\EULG ZLUHOHVV DUFKLWHFWXUHV

,QWHUFRQQHFWHG EDVH VWDWLRQV �*60� ������ %66�

lien filaire

+\EULG URXWLQJ ZLUHOHVV�ZLUHG

��

$G�KRF DUFKLWHFWXUH

� &UHDWH PXOWL�KRS FRQQHFWLYLW\ DPRQJ

VHW RI ZLUHOHVV� SRVVLEO\ PRYLQJ� QRGHV

� 0RELOH� ZLUHOHVV KRVWV DFW DV
IRUZDUGLQJ QRGHV DV ZHOO DV HQG

V\VWHPV

� 1HHG URXWLQJ SURWRFRO WR ILQG PXOWL�KRS

SDWKV

� QHHGV WR EH G\QDPLF WR DGDSW WR QHZ
URXWHV� PRYHPHQW

� LQWHUHVWLQJ FKDOOHQJHV UHODWHG WR
LQWHUIHUHQFH DQG SRZHU OLPLWDWLRQV

��

$G�KRF URXWLQJ UHTXLUHPHQWV

� 'LVWULEXWLRQ SDWKV
� PXOWL�KRS SDWKV

� ORRS�IUHH

� PLQLPDO GDWD WUDQVPLVVLRQ RYHUKHDG

� PXOWLFDVW" HIILFLHQW IORRGLQJ"

� 6HOI�VWDUWLQJ DQG DGDSWLYH WR G\QDPLF WRSRORJ\

� /RZ FRQVXPSWLRQ RI PHPRU\� EDQGZLGWK� SRZHU
� VFDODEOH ZLWK QXPEHUV RI QRGHV

� ORFDOL]HG HIIHFWV RI OLQN IDLOXUH

��

3UREOHPV XVLQJ '9 RU /6

� '9 SURWRFROV PD\ IRUP ORRSV

� YHU\ ZDVWHIXO LQ ZLUHOHVV� EDQGZLGWK� SRZHU

� ORRS DYRLGDQFH VRPHWLPHV FRPSOH[

� /6 SURWRFROV

� KLJK VWRUDJH DQG FRPPXQLFDWLRQ RYHUKHDG

� '9 � 'LVWDQFH 9HFWRU �H�J� 5,3�

� /6 � /LQN 6WDWH �H�J� 263)�

��

2WKHU SUREOHPV

� 3HULRGLF XSGDWHV ZDVWH SRZHU

� WUDQVPLWWHU VHQGV SRUWLRQ RI EDWWHU\ SRZHU LQWR DLU

� UHFHSWLRQ UHTXLUHV OHVV SRZHU� EXW SHULRGLF
XSGDWHV SUHYHQW PRELOH IURP ³VOHHSLQJ´

� &RQYHUJHQFH PD\ EH VORZHU LQ FRQYHQWLRQDO

QHWZRUNV EXW PXVW EH IDVW LQ DG�KRF QHWZRUNV
DQG EH GRQH ZLWKRXW IUHTXHQW XSGDWHV

��

&ODVVLILFDWLRQ

'HVWLQDWLRQ�6HTXHQFHG
'LVWDQFH 9HFWRU �'6'9�

2SWLPL]HG /LQN
6WDWH 5RXWLQJ �2/65�

$G KRF 2Q�GHPDQG
'LVWDQFH 9HFWRU �$2'9�

'\QDPLF 6RXUFH
5RXWLQJ �'65�

7HPSRUDOO\�2UGHUHG
5RXWLQJ $OJRULWKP �725$�

DG�KRF URXWLQJ SURWRFROV

UHVSRQVH WLPH
EDQGZLGWK

HQHUJ\

UHDFWLYHSURDFWLYH

JHRJUDSK\
EDVHG

*HRGHVLF 3DFNHW
)RUZDUGLQJ �*3)�

VHQVRU
QHWZRUNV

PRELOH
DG�KRF



��

$2'9�
$G�KRF 2Q�GHPDQG 'LVWDQFH 9HFWRU

� 7DUJHWV QHWZRUNV LQ ZKLFK

� URXWLQJ FKXUQ LV KLJK HQRXJK WKDW PDLQWDLQLQJ
URXWHV LV XQSURGXFWLYH� DQG

� FDQ DEVRUE D QHWZRUN ZLGH EURDGFDVW UDWH

� 0RGLILHG RQ�GHPDQG 'LVWDQFH 9HFWRU

URXWLQJ

� &� 3HUNLQV �1RNLD�

��

0HVVDJHV

� 5RXWH 5HTXHVW� ³, QHHG D URXWH´

� 5RXWH 5HVSRQVH� ³5RXWH DGYHUWLVHPHQW´

� 5RXWH (UURU� ³:LWKGUDZ URXWH´

� 3HULRGLF URXWH UHVSRQVH WR QHLJKERUV DFWV DV
³KHOOR´� LQVWDOOLQJ DQG UHIUHVKLQJ URXWH

��

5RXWH 'LVFRYHU\

� $ URXWH EHWZHHQ WZR QRGHV LV
IRXQG E\ VHQGLQJ DQ 5RXWH
5HTXHVW WR D ORFDOLW\

� ,QLWLDO ORFDOLW\ VPDOO� JURZV
ZLWK IDLOXUH

� $IWHU WKDW� D OLWWOH ODUJHU WKDQ
WKH ORFDOLW\ WDUJHW ODVW IRXQG LQ

� 5RXWH 5HVSRQVH VHQW

� %\ WDUJHW LI QHFHVVDU\

� %\ QHLJKERULQJ URXWLQJ QRGH LI
SRVVLEOH WR ³MRLQ´ H[LVWLQJ URXWH

� 1HWZRUN VWRUHV WKH URXWH
d

j k l

ihg

f

A

e

C

B

��

5RXWH (UURUV

� 5RXWHV H[SLUH LI QRW UHIUHVKHG

� URXWLQJ QRGHV ORJ UHFHQW
GRZQVWUHDP XVHUV RI D URXWH

� :KHQ URXWHV H[SLUH RU DUH

IOXVKHG� GRZQVWUHDP XVHUV
DUH QRWLILHG WR IOXVK

� 1HZ URXWH UHTXHVW WULJJHUHG

d

j k l

ihg

f

A

e

C

B

��

/81$5 2YHUYLHZ

� /HVV DPELWLRXV WKDQ 0$1(7 SURWRFROV�

� D GR]HQ QRGHV� XS WR � KRSV �DG KRF KRUL]RQ��

� 6LPSOHU WKDQ $2'9� 2/65� '65 ���

� �� WR ��� OHVV FRGH� EXW

� VLPLODU RU EHWWHU SHUIRUPDQFH

� VXSSRUWV ,3 XQLFDVW DQG EURDGFDVW

� QR SDUDPHWHUV� LQFOXGHV ZLUHOHVV FDUG DQG ,3 DXWR�FRQILJ

/LJKWZHLJKW 8QGHUOD\

1HWZRUN $G KRF 5RXWLQJ
�8SSVDOD 8QLYHUVLW\ DQG

)UDXQKRIHU�)2.86�

��

/81$5 � UHSHDWHG $53 UHZULWLQJ

� 6WUDWHJ\ ,� VLPSOLI\ ,3 LQWHJUDWLRQ

�D� IRRO ,3� GR /��� URXWLQJ� FUHDWH VXEQHW LOOXVLRQ

�E� FDWFK $53 UHTXHVW� WUDQVODWH WKHQ UHEURDGFDVW

WR SHUIRUP GLVFRYHU\ DQG WR EXLOG GHOLYHU\ WXQQHOV

� 6WUDWHJ\ ,,� NHHS DG KRF ORJLF VLPSOH DQG UREXVW

�D� GR QRWKLQJ IRU QH[W � VHFRQGV�

�E� GR HYHU\WKLQJ DJDLQ� LI QHHGHG

))?)) )))?)) )))?))

,QWHUQHW

$G KRF

$53 '$7$

!
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/81$5 � DXWRPDWLF ,3 LQWHJUDWLRQ

� ,3 VXEQHW LOOXVLRQ�
� /81$5 SULYDWH VXEQHW QXPEHU ���������������

� G\QDPLF DVVLJQPHQW RI KRVW QXPEHU j OD $SSOH7DON
DQG :LQGRZV $3,3$� SLFN DQG SUREH IRU FRQIOLFWV

� %H\RQG VSRQWDQHRXV QHWV� 'HIDXOW *DWHZD\LQJ
� XVH '+&3 IRU *: DVVLJQPHQW� QRW QRGH DGGUHVVHV

� �PXOWLSOH JDWHZD\ FKRLFH DOVR SRVVLEOH�

� UXQ 1$7 RQ WKH GHIDXOW JDWHZD\�V�

� '16 LQIRUPDWLRQ� DOVR JDWKHUHG YLD '+&3

� 5RDPLQJ 	 KDQGRYHU� QRW /81$5 EXVLQHVV �P,3�

��

6WDWH RI /81$5

� /81$5 XVHU VSDFH GDHPRQ IRU /LQX[ ���

� VRXUFHV DYDLODEOH �*3/�� GHPR�RQ�D�IORSS\

� KWWS���ZZZ�GRFV�XX�VH�VHOQHW�OXQDU�

� $FWLYLWLHV �VSULQJ ������

� ,QWHUQHW 'UDIW LQ SUHSDUDWLRQ

� 3RUWLQJ WR /HJR 0LQGVWRUPV �µ/XQDU�
� 6LPXODWLRQ�FRPSDULVRQ LQ QV��

��

2/65�
2SWLPL]HG /LQN 6WDWH 5RXWLQJ

� 7DUJHWV QHWZRUNV LQ ZKLFK

� URXWLQJ FKXUQ LV FRQVLVWHQW ZLWK SUH�FDOFXODWHG
URXWHV� DQG

� FDSDEOH RI VXSSRUWLQJ IDLUO\ LQWHOOLJHQW GHYLFHV

� PRGLILHG 6KRUWHVW 3DWK )LUVW URXWLQJ

� 3� -DFTXHW DQG +,3(5&20 SURMHFW �,15,$�

��

0HVVDJHV

� ³+HOOR´

� QHLJKERU GLVFRYHU\ DQG UHODWLRQVKLS
PDLQWHQDQFH

� 7RSRORJ\ 8SGDWH

� GLVWULEXWHV VXEVHW RI LQWHUFRQQHFWLYLW\
LQIRUPDWLRQ

��

1HLJKERU UHODWLRQVKLSV

� (DFK GHYLFH HPLWV D
SHULRGLF ³+HOOR´

� DGYHUWLVH LWVHOI WR LWV
QHLJKERUV

� GHWHUPLQH ZKR HOVH LV WKHUH

� VHOHFW VRPH V\VWHPV WR DFW
DV 0XOWL�3RLQW 5HOD\V

��

0XOWL�3RLQW 5HOD\V

� 3DVVHV 7RSRORJ\
,QIRUPDWLRQ

� DFWV DV URXWHU EHWZHHQ
KRVWV� LQ ZLUHG SDUODQFH

� PLQLPL]HV LQIRUPDWLRQ
UHWUDQVPLVVLRQ

� IRUPV D URXWLQJ EDFNERQH



��

6WUXFWXUH RI DQ 2/65 1HWZRUN

� 035V IRUP URXWLQJ

EDFNERQH

� RWKHU QRGHV DFW DV
³KRVWV´

� $V GHYLFHV PRYH
� WRSRORJLFDO
UHODWLRQVKLSV FKDQJH

� URXWHV FKDQJH

� EDFNERQH VKDSH DQG
FRPSRVLWLRQ FKDQJHV

��

&RPSDULVRQV

URXWH
IUHVKQHVV

WRSRORJ\

XSGDWH

WLPH

URXWH

IUHVKQHVV

GLVFRYHU

URXWH

WLPH

VHQG

URXWH

DYDLODEOH

VHQG

URXWH

DYDLODEOH
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