
��(ULRQ�/WG������� $OO�ULJKWV�UHVHUYHG

'U�'DYLG�+ROGHU�&(QJ�),(7�0,(((
GDYLG�KROGHU#HULRQ�FR�XN



��(ULRQ�/WG�����

z 6WDWXV�RI�,3Y��DQG�:LQGRZV
z 5HYLHZ�RI�,3Y��DQG�6DPED����
z &RGLQJ�IRU�,3Y�
z 3RUWLQJ�$SSOLFDWLRQV�WR�,3Y�
z &RGH�$QDO\VLV�RI�6DPED��
z &RGH�$QDO\VLV�RI�6DPED��
z 5HFRPPHQGHG�:D\�)RUZDUG
z 'LVFXVVLRQ
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,3Y�,3Y�
$GGUHVV�VSDFH 6FDUFH

6WDWHOHVV DXWR�FRQILJXUDWLRQ 1R <HV
,36HF VWDQGDUG 1R <HV

,3 PRELOLW\ ,PSUDFWLFDO <HV

+XJH
(QG WR HQG FRQQHFWLYLW\ %URNHQ��1$7� <HV

1HWZRUN UHQXPEHULQJ 'LIILFXOW (DV\

3HHU�WR�SHHU�DSSOLFDWLRQV 'LIILFXOW (DV\
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9LVWD

:LQGRZV�����

:LQGRZV�����

:LQGRZV�;3

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

0LFURVRIW�
5HVHDUFK�
6WDFN

7HFKQRORJ\�
3UHYLHZ

'HYHORSHU�
3UHYLHZ�	

&RPSRQHQWV
3URGXFWLRQ�
6WDFN�	

&RPSRQHQWV

3URGXFWLRQ�
6WDFN�	

&RPSRQHQWV

)XOO\�,QWHJUDWHG�
,3Y��6WDFN�DQG�

6HUYLFHV

��)LUHZDOO�
7HUHGR�3HHU�

WR�3HHU
63�

$GYDQFHG�
1HWZRUNLQJ�
3DFN 3URGXFWLRQ�

6WDFN���
)LUHZDOO�

7HUHGR�DQG�
3HHU�WR�3HHU

63�

3URGXFWLRQ�
6WDFN���)LUHZDOO�

7HUHGR�DQG�
3HHU�WR�3HHU

63�

,3Y��
&,)6

:RUNV�

)XOO\�,QWHJUDWHG�
,3Y��)XQFWLRQDOLW\

:LQGRZV�6HUYHU�����
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&,)6�/LQX[�&OLHQW
�6LQFH�6DPED;3�

6DPED���VHUYHU�RQO\
�XVLQJ�P\�,3Y��KDFN�

6DPED�������3DWFK�
�ROG�

6DPED���VHUYHU�RQO\
�IURP�VXSHU�GDHPRQ��

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

:LQGRZV�ZLWK
3URGXFWLRQ�
6WDFN�	

&RPSRQHQWV

9LVWD�DQG�
:LQGRZV�

6HUYHU������IXOO�
&,)6�DQG�$'�
RYHU�,3Y��
6XSSRUW

'HYHORSPHQW
9HUVLRQ

1RW�
UHFRPPHQGHG

/LPLWHG�VXSSRUW
6HUYHU�VLGH�RQO\

1RW LQ�VWDQGDUG�FRGH
1RW�SURGXFWLRQ�UHDG\



��(ULRQ�/WG�����

z 9LVWD�	�/RQJKRUQ�ZLOO�LQWURGXFH�,3Y��LQWR�PDQ\�QHWZRUNV
z (QDEOHG�E\�GHIDXOW
z 3UHIHUUHG�SURWRFRO
z &RQILJXUHG�DXWRPDWLFDOO\

z ,3Y��E\�VWHDOWK
z 2UJDQLVDWLRQ�LPSOHPHQWV�/RQJKRUQ�DQG�RU�9LVWD�DQG�XVHV�,3Y��

E\�GHIDXOW�
z 7UDQVLWLRQ�PHFKDQLVPV�HQDEOH�,3Y��RQ�,3Y��RQO\�QHWZRUNV

z ,3Y��E\�GHVLJQ
z 2UJDQLVDWLRQ�LPSOHPHQWV�/RQJKRUQ�DQG�RU�9LVWD�DV�D�SDUW�RI�

VWUDWHJLF�SODQ�WR�PRYH�WR�,3Y��
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'HILQLWLYH
6WDQGDUGV

:RUN�VWDUWHG�
RQ�$3,�LQ�,3QJ

:RUNLQJ�
*URXS

5)&�����
%DVLF�
6RFNHW

([WHQVLRQV
)RU�,3Y�

5)&�����
%DVLF�
6RFNHW

([WHQVLRQV
)RU�,3Y�

5)&�����
%DVLF�
6RFNHW

([WHQVLRQV
)RU�,3Y�

5)&�����
%DVLF�
6RFNHW

([WHQVLRQV
)RU�,3Y�

5)&�����
%DVLF�
6RFNHW

([WHQVLRQV
)RU�,3Y�

5)&�����
%DVLF�
6RFNHW

([WHQVLRQV
)RU�,3Y�

1HWZRUNLQJ�
6HUYLFHV�
�;16�����
7KH�2SHQ�
*URXS

1HWZRUNLQJ�
6HUYLFHV�
�;16�����
7KH�2SHQ�
*URXS

,(((�6WG��
�����������
,62�,(&�

���������

,(((�6WG��
�����������
,62�,(&�

���������

5)&�����
$GYDQFHG
6RFNHWV�
$3,�IRU�
,3Y�

5)&�����
$GYDQFHG
6RFNHWV�
$3,�IRU�
,3Y�

5)&�����
$GYDQFHG
6RFNHWV�
$3,�IRU�
,3Y�

5)&�����
$GYDQFHG
6RFNHWV�
$3,�IRU�
,3Y�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

$3,�&KDQJHV
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,3Y�
6RFNHW�$3,

6XSSRUWV�,3Y��	�,3Y��3URWRFROV 1R <HV
6XSSRUWV�,3Y��	�,3Y��$SSOLFDWLRQV 1R <HV

6RXUFH�	�ELQDU\�FRPSDWLELOLW\�IRU�,3Y��$SSV <HV

3URWRFRO�,QGHSHQGHQW�1DPH�5HVROXWLRQ 1R <HV

7KUHDG�VDIH 'HSHQGV« <HV

,3Y�
6RFNHW�$3,

<HV�LW�LV�,3Y��

3URWRFRO�,QGHSHQGHQW�$GGUHVV�6WUXFWXUH 1R <HV

3URWRFRO�,QGHSHQGHQW�,QWHUIDFH�,GHQWLILFDWLRQ 1R <HV
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z &RUH�VRFNHW�IXQFWLRQV
z 7UDQVSRUW�LQGHSHQGHQW�± QR�FKDQJH
z 6XSSRUW�IRU�QHZ�DGGUHVV�VWUXFWXUH

z $GGUHVV�GDWD�VWUXFWXUHV
z 1HZ�VWUXFWXUH�IRU�,3Y��DGGUHVVHV
z 1HZ�VRFNHW�DGGUHVV�VWUXFWXUH�IRU�,3Y��VRFNHWV
z 1HZ�SURWRFRO�LQGHSHQGHQW�VRFNHW�DGGUHVV�VWUXFWXUH

z 1DPH�WR�DGGUHVV�WUDQVODWLRQ�IXQFWLRQV
z 1HZ�SURWRFRO�LQGHSHQGHQW�IXQFWLRQV

z $GGUHVV�FRQYHUVLRQ�IXQFWLRQV
z 1HZ�IXQFWLRQV�WKDW�VXSSRUW�,3Y��DQG�,3Y�

z 1HZ�IXQFWLRQV�WR�VXSSRUW�QHZ�,3Y��IHDWXUHV
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z 1HZ�VRFNHW�$3,�H[SOLFLWO\ GXDO�VWDFN�RQO\
z 1HZ�$3,�VXSSRUWV�ERWK ,3Y��DQG ,3Y�
z ,3Y��DSSOLFDWLRQV�DUH�DOVR ,3Y��DSSOLFDWLRQV

,3Y��6RFNHW�$3,

7UDQVSRUW��7&3�8'3�

,3Y�
6WDFN

,3Y�
6WDFN

'DWD/LQN

,3Y��$SSOLFDWLRQ
�VXSSRUWV�,3Y�� ,3Y��$SSOLFDWLRQ

,3Y��
6RFNHW�
$3,

,3Y� ,3Y�
,3Y��+RVW,3Y��+RVW

,3Y��$3,�LV�VXEVHW�RI
,3Y��VRFNHW�OLEUDU\�
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,3Y��6RFNHW�$3,

7UDQVSRUW��7&3�8'3�

,3Y�
6WDFN

,3Y�
6WDFN

'DWD/LQN

::FFFF:192.168.1.2

192.168.1.2

,3Y��$SSOLFDWLRQ

,3Y��+RVW
�����������

,3Y��+RVW
�������

3000::1

,3Y��6RFNHW
SRC = ::FFFF:192.168.1.2

DST = ::FFFF:192.168.1.3

,3Y��6RFNHW
SRC = 3000::1

DST = 3000::2

,3Y��6RFNHW
SRC = 3000::2

DST = 3000::1

,3Y��6RFNHW
SRC = 192.168.1.3

DST = 192.168.1.2

,3Y��PDSSHG�,3Y��DGGUHVVHV

,3Y�
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,3Y��RQO\
3URWRFRO�)DPLO\ PF_INET

'XDO�,3Y��	�,3Y�
PF_INET6

$GGUHVV�)DPLO\ AF_INET AF_INET6

6RFNHW�$GGUHVV�6WUXFWXUH sockaddr_in sockaddr_in6

*HQHULF�$GGUHVV�6WUXFWXUH sockaddr_storage

,3�$GGUHVV�6WUXFWXUH in_addr in_addr6

5HVROYH�1DPH�WR�$GGUHVV gethostbyname getaddrinfo

5HVROYH�$GGUHVV�WR�1DPH gethostbyaddr getnameinfo

7H[W�WR�%LQDU\�&RQYHUVLRQ inet_aton inet_pton

%LQDU\�WR�7H[W�&RQYHUVLRQ inet_ntoa inet_ntop
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z 1HZ�sockaddr VWUXFWXUH�WR�VWRUH�,3Y��DGGUHVVHV
struct in6_addr {

union {
uint8_t u6_addr8[16];
uint16_t u6_addr16[8];
uint32_t u6_addr32[4];

} in6_u;
#define s6_addr                 in6_u.u6_addr8
#define s6_addr16               in6_u.u6_addr16
#define s6_addr32               in6_u.u6_addr32

};

struct sockaddr_in6 {
sa_family_t sin6_family;    /* AF_INET6 */
in_port_t sin6_port;        /* Transport layer port # */
uint32_t sin6_flowinfo;     /* IPv6 flow information */
struct in6_addr sin6_addr;  /* IPv6 address */
uint32_t sin6_scope_id;     /* IPv6 scope-id */

};
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sockaddr_storage

z (OLPLQDWHV�SURWRFRO�GHSHQGHQFLHV�IURP�VRXUFH�FRGH

z 3RUWDEOH�DSSOLFDWLRQV�VKRXOG�XVH�sockaddr_storage

#if ULONG_MAX > 0xffffffff
# define __ss_aligntype __uint64_t
#else
# define __ss_aligntype __uint32_t
#endif
#define _SS_SIZE        128
#define _SS_PADSIZE     (_SS_SIZE - (2 * sizeof (__ss_aligntype)))

struct sockaddr_storage
{

sa_family_t ss_family;      /* Address family */
__ss_aligntype __ss_align;  /* Force desired alignment.  */
char __ss_padding[_SS_PADSIZE];

};
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z 6RFNHW�$3,�KDV�QRW�FKDQJHG
z 7KH�VRFNHW�$3,�KDQGOHV�WKH�JHQHULF�DGGUHVV�

VWUXFWXUH
z +RZ�VRFNHW�$3,�LV�XVHG�KDV�FKDQJHG

�� &UHDWLQJ�D�VRFNHW
�� 3DVVLQJ�VRFNHW�DGGUHVV�IURP�DSSOLFDWLRQ�WR�$3,
�� 3DVVLQJ�VRFNHW�DGGUHVV�IURP�$3,�WR�DSSOLFDWLRQ
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z &UHDWLQJ�DQ�,3Y��VRFNHW

z &UHDWLQJ�DQ�,3Y���RU�,3Y���VRFNHW

z ,PSRUWDQW�QRWH��(YHQ�LI�\RX�VSHFLI\�PF_INET6 \RX�PD\�VWLOO�EH�
FRPPXQLFDWLQJ�XVLQJ�,3Y���2Q�D�GXDO�VWDFN�LI�\RXU�VRFNHW�FDOO�XVHV�DQ�
,3Y��PDSSHG�,3Y��DGGUHVV�LW�ZLOO�XVH�WKH�,3Y��VWDFN�

socket(PF_INET, SOCK_STREAM, 0);  /* TCP socket */
socket(PF_INET, SOCK_DGRAM,  0);  /* UDP socket */

socket(PF_INET6, SOCK_STREAM, 0); /* TCP socket */
socket(PF_INET6, SOCK_DGRAM,  0); /* UDP socket */
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struct sockaddr_in addr;
socklen_t addrlen = sizeof(addr);

/*    Put an IPv4 address in addr structure */
bind(sockfd,(struct sockaddr *)&addr, addrlen);

struct sockaddr_in6 addr;
socklen_t addrlen = sizeof(addr);

/*    Put an IPv6 address in addr structure */
bind(sockfd,(struct sockaddr *)&addr, addrlen);

struct sockaddr_storage addr;
socklen_t addrlen = sizeof(addr);

/* Put an IPv4 or IPv6 address in addr structure and set 
addrlen */
bind(sockfd,(struct sockaddr *)&addr, addrlen);

IPv4 Code

IPv6 Code

Portable Code
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struct sockaddr_in addr;
socklen_t addrlen = sizeof(addr);

accept(sockfd,(struct sockaddr *)&addr, &addrlen);

struct sockaddr_in6 addr;
socklen_t addrlen = sizeof(addr);

accept(sockfd,(struct sockaddr *)&addr, &addrlen);

struct sockaddr_storage addr;
socklen_t addrlen = sizeof(addr);

accept(sockfd,(struct sockaddr *)&addr, &addrlen);

IPv4 Code

IPv6 Code

Portable Code
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z &RQYHUVLRQ�IURP�ELQDU\�UHSUHVHQWDWLRQ�WR�WH[WXDO�DQG�YLFH�YHUVD

z 7KHVH�IXQFWLRQV�DUH�QRW SURWRFRO�LQGHSHQGHQW�DQG�VKRXOG�EH�
DYRLGHG�± LI�SRVVLEOH��8VH�getaddrinfo() DQG�getnameinfo()

int inet_aton (const char *cp, struct in_addr *inp);
in_addr_t inet_addr( const char *cp);

/*   Convert IPv4 binary to text */
char *inet_ntoa(struct in_addr in);

int inet_pton(int family, const char *src, void *dst);

/*   Convert IPv4 or IPv6 binary to text   */
const char *inet_ntop(int family, const void *src,

char *dst, size_t cnt);

IPv4 Code

IPv6 Code
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z *OREDO�DQG�/LQN�/RFDO�$GGUHVVHV

z ,3Y��LQWHUIDFHV�KDYH�XQLTXH�LQWHUIDFH�,'�DQG�QDPH

z ,3Y��PDSSHG�,3Y��$GGUHVVHV
::ffff:192.168.1.1

3UHIL[�REVFXUHG�IRU�VOLGH *OREDO
$GGUHVVHV

1RWH��:LQGRZV�
6HUYHU������

GLDORJ�ER[�LV�QRW�
ZLGH�HQRXJK�IRU�
,3Y��DGGUHVVHV�

/LQN�ORFDO
$GGUHVVHV

,3Y��$GGUHVV
�KH[�VHSDUDWHG�E\�FRORQV�

,QWHUIDFH�,'
�1XPEHU�RU�QDPH�
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z 85/V��85,V DQG�81&V
z 8VH�,3Y��LQ�VTXDUH�EUDFNHWV�LQ�85,V DQG�85/V
[3000:0:20:0:3de2:17ca:d07d:5f10]
z 1RW�LQ�81&V �XVH�LSY��OLWHUDO�QHW�GRPDLQ�QDPHV�LQVWHDG�
3000-0-20-0-3de2-17ca-d07d-5f10.ipv6-literal.net.
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z $3,�KDV�HYROYHG�RYHU�WLPH
z 8VH�getaddrinfo() DQG�getnameinfo()

z3URWRFRO�LQGHSHQGHQW
z 7KUHDG�VDIH��VRPH�RWKHU�IXQFWLRQV�DUH�QRW�
z'RQ¶W�XVH�getipnodebyname() RU�
getipnodebyaddr()

5HVROYHU

'16

1,6

/'$3
HWF«
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getaddrinfo()

z 5HWXUQV�OLQNHG�OLVW�RI�addrinfo VWUXFWXUHV��,3Y��	�,3Y��
z $OORFDWHV�PHPRU\��PXVW�IUHH�XVLQJ�freeaddrinfo()��

struct addrinfo {
int ai_flags;           /* AI_PASSIVE, AI_CANONNAME */
int ai_family;          /* AF_UNSPEC, AF_INET, AF_INET6 */
int ai_socktype;        /* SOCK_STREAM, SOCK_DGRAM ... */
int ai_protocol;        /* IPPROTO_IP, IPPROTO_IPV6 */
size_t ai_addrlen;         /* length of ai_addr */
struct sockaddr ai_addr;    /* socket address structure */
char   ai_canonname;        /* cannonical name */
struct addrinfo ai_next;    /* next addrinfo structure */

};

getaddrinfo()

AF_INET6
…
3000::1
ai_next

AF_INET6
…
2222::1
ai_next

AF_INET
…
192.168.1.1

ai_next

AF_INET
…
192.168.1.2

ai_next

freeaddrinfo()
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getnameinfo()

z &RQYHUWV�DGGUHVV�DQG�VHUYLFH�LQWR�FKDUDFWHU�VWULQJV
z ,3Y��DQG�,3Y�
z $UJXPHQW�LV�VRFNHW�DGGUHVV�VWUXFWXUH
error = getnameinfo((struct sockaddr *)&clientaddr,

addrlen, 
clienthost,
sizeof(clienthost), 
clientservice,
sizeof(clientservice),
NI_NUMERICHOST);

/* handle error here! */

printf("Received request from host=[%s] port=[%s]\n",
clienthost, clientservice);
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z ,QWHUIDFHV�XQLTXHO\�LGHQWLILHG�E\�VPDOO�SRVLWLYH�LQWHJHU
z ,QWHUIDFHV�DOVR�KDYH�XQLTXH�WH[WXDO�QDPHV

z &RQYHUWV�LQWHUIDFH�QDPH�LQWR�LQWHUIDFH�LQGH[

z &RQYHUWV�LQWHUIDFH�LQGH[�WR�LQWHUIDFH�QDPH

z (QXPHUDWHV�DOO�LQWHUIDFHV

if_nametoindex()

if_indextoname()

if_nameindex()
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z 8VH�setsockopt DQG�IPV6_PKTINFO

z1HFHVVDU\�ZLWK�OLQN�ORFDO�DGGUHVVHV
fe80:::20:fec4:5d49%eth0

z0D\EH�XVHG�IRU�,3Y��RQO\�VRFNHWV
z(�J IRU�,3Y��RQO\�SURWRFROV��:,16�HWF

z'HIDXOWV�DUH��in6addr_any DQG�LQWHUIDFH�,'�RI��

struct in6_pktinfo {
struct in6_addr ipi6_addr;    /* src/dst IPv6 address */
unsigned int ipi6_ifindex; /* send/recv interface index */
};

setsockopt(fd, IPPROTO_IPV6, IPV6_PKTINFO, &po, sizeof(po));
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z1HZ�VRFNHW�RSWLRQV
z0XOWLFDVW
z6SHFLDO�VRFNHWV��,39�B9�21/<�
z(UURU�KDQGOLQJ�
z$GGUHVV�WHVWLQJ�PDFURV
z1HZ�FRQVWDQWV
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z0DQ\�WRROV�IRU�SRUWLQJ�DSSOLFDWLRQV�WR�,3Y�

z0LFURVRIW FKHFNY��H[H
z 6XQ� ,3Y��6RFNHW�6FUXEEHU
z +3� ,3Y��SRUWLQJ�DVVLVWDQW
z2SHQ�6RXUFH� 3RUW7R,3Y�

z 6RPH�FDQ�DXWRPDWLFDOO\�FKDQJH�VRXUFH�FRGH
z1RW�QHFHVVDULO\�D�JRRG�LGHD�ZLWK�6DPED�
z'RQ¶W�DOZD\V�JLYH�WKH�FRUUHFW�DGYLFH�
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z 5HSRUWHG�FKDQJHV�QHHGHG�LQ
z ����VRXUFH�ILOHV�
z �����OLQHV
z :LOO�EH�PDQ\�PRUH�

z 1RWHV
z 6RPH�IDOVH�SRVLWLYHV
z 6RPH�IDOVH�QHJDWLYHV
z 0DQ\�FKDQJHV�WR�DGGUHVVHV�LQ�

VWULQJV�QRW�SLFNHG�XS
z 5HODWLYHO\�VWUDLJKWIRUZDUG�

FKDQJHV
z 6RFNHW�:UDSSHU
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�� 8VH�,3Y��$3,�IRU�HYHU\WKLQJ
z 6WDUW�E\�LPSOHPHQWLQJ�,3Y��KDFN�
z ,QFOXGHV�,3Y���GXDO�VWDFN�
z 2QO\�VXSSRUW�SODWIRUPV�ZLWK�,3Y��$3,

�� $GG�,3Y��VXSSRUW�WR�6RFNHW�:UDSSHU
z &XUUHQW�VRFNHW�ZUDSSHU�LV�,3Y��RQO\�

&RQWLQXHG«
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�� &KDQJH�SURWRFRO�	�DGGUHVV�IDPLOLHV�WR�PF_INET6 	�AF_INET6

�� &KDQJH�DOO�DGGUHVV�VWUXFWXUHV�WR�sockaddr_storage
z ,I�QHFHVVDU\�XVH�sockaddr_in6

�� 5HSODFH�inet_aton 	�inet_ntoa ZLWK�inet_pton 	�inet_ntop

�� &KDQJH�DOO�QDPH�UHVROXWLRQ�ZLWK�getnameinfo DQG�getaddrinfo
z 8VH�addrinfo LQVWHDG�RI�hostent
z 8VH�freeaddrinfo

�� 5HSODFH�DOO�,3Y��DGGUHVVHV�ZLWK�,3Y��PDSSHG�,3Y��DGGUHVVHV

&RQWLQXHG«
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�� &KDQJH�DOO�DGGUHVV�VWULQJV�WR�KDQGOH�
z ,3Y��DGGUHVVHV��DV�QRZ� 56.10.100.1

z ,3Y��PDSSHG�,3Y��DGGUHVVHV� ::ffff:56.10.100.1

z ,3Y��DGGUHVVHV 3000::20:fec4:5d49

z 85/�HQFRGHG [3000::20:fec4:5d49]

z /LQN�ORFDO�ZLWK�LQWHUIDFH�LGHQWLILHU fe80:::20:fec4:5d49%eth0

z (QVXUH�WKDW�,3Y��DQG�,3Y��PDSSHG�DGGUHVV�VWULQJV�IRU�WKH�VDPH�DGGUHVV�
KDYH�WKH�VDPH�HIIHFW��H�J��$&/V�

z ,QFUHDVH�OHQJWK�RI�DGGUHVV�VWULQJV��INET6_ADDRSTRLEN�����E\WHV

&RQWLQXHG«
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�� &KDQJH�DOO�,3Y��VRFNHW�RSWLRQV�WR�,3Y��VRFNHW�RSWLRQV
z )RU�H[DPSOH��,335272B,3�WR�,35272B,39�

���5HSODFH�DOO�KDUG�FRGHG�,3Y��DGGUHVVHV��H�J������������	���������
z :KHUH�DSSURSULDWH�UHSODFH���������ZLWK���

���&KDQJH�,3Y��ORRSEDFN WR�,3Y��ORRSEDFN ������in6addr_loopback

���$GG�LSY��OLWHUDO�QHW�	�OLWHUDO�QHW VXSSRUW�WR�6DPED�UHVROYHU

���:ULWH�,3Y��RQO\�IXQFWLRQDOLW\�XVLQJ�,3Y��PDSSHG�,3Y��DGGUHVVHV�
z )RU�H[DPSOH�:,16
z %LQG�WR�,3Y��PDSSHG�,3Y��DGGUHVVHV



��(ULRQ�/WG�����

z 5HSRUWHG�FKDQJHV�QHHGHG�LQ
z ����VRXUFH�ILOHV
z ����
z :LOO�EH�PDQ\�PRUH�

z 1RWHV
z 6RPH�IDOVH�SRVLWLYHV
z 6RPH�IDOVH�QHJDWLYHV
z 0DQ\�FKDQJHV�WR�DGGUHVVHV�LQ�VWULQJV�

QRW�SLFNHG�XS
z 0DQ\��PDQ\�PRUH�FKDQJHV�UHTXLUHG�

WKDQ�IRU�6DPED�
z 6RFNHW�:UDSSHU



��(ULRQ�/WG�����

z (YHU\WKLQJ�RQ�6DPED��,3Y��7R'R OLVW�SOXV�VRPH�
z ,3Y��HQDEOLQJ�6DPED��LV�D�ELJJHU�MRE�WKDQ�IRU�6DPED�
z ,V�LW�QHFHVVDU\�WR�,3Y��HQDEOH�6DPED�"

z -HUHP\�VD\V�LW�LV
z ,I�6DPED��LQFOXGHV�FOLHQW�DV�ZHOO�DV�'&�IXQFWLRQDOLW\�WKHQ�

PDNH�6DPED��WKH�,3Y��YHUVLRQ�RI�6DPED�DQG�IRUJHW�,3Y��LQ�
6DPED�"



��(ULRQ�/WG�����

z:KDW�DERXW�SODWIRUPV�ZLWK�QR�,3Y��$3,"
z OLE�UHSODFH

z:KDW�DERXW�SODWIRUPV�ZLWK�ROG�,3Y��$3,"
z OLE�UHSODFH

z 6KRXOG�6DPED��EH�EXLOW�RQO\�RQ�SODWIRUPV�ZLWK�
UHFHQW�,3Y��$3,"



��(ULRQ�/WG�����

z ,3Y��%ORJ DQG�6DPED�3DWFKHV
z ZZZ�LSY�FRQVXOWDQF\�FRP�LSY�EORJ

z &XUUHQW�5)&V
z 5)&�����([WHQVLRQ�WR�6RFNHWV�$3,�IRU�0RELOH�,3Y���
z 5)&�����$SSOLFDWLRQ�$VSHFWV�RI�,3Y��7UDQVLWLRQ��
z 5)&�����$GYDQFHG�6RFNHWV�$SSOLFDWLRQ�3URJUDP�,QWHUIDFH��$3,��

IRU�,3Y�
z 5)&�����6RFNHW�,QWHUIDFH�([WHQVLRQV�IRU�0XOWLFDVW�6RXUFH�)LOWHUV
z 5)&�����%DVLF�6RFNHW�,QWHUIDFH�([WHQVLRQV�IRU�,3Y�
z 5)&�����'XDO�6WDFN�+RVWV�8VLQJ��%XPS�LQ�WKH�$3,���%,$�

z 3RUWLQJ�*XLGHV
z +3�8;�,3Y��3RUWLQJ�*XLGH��+3
z 3RUWLQJ�1HWZRUNLQJ�$SSOLFDWLRQV�WR�WKH�,3Y��$3,V��6XQ
z 0DQ\�PRUH«


