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0 3.1 Greedy Forwarding

3.1.2.2 Perimeter Forwarding
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(1) Node X picks an
address (addrX)

(2) is addrX OK? (2) is addrX OK?

Node Z

(3) Node X
waits for
an answer

Node Y

(2) is addrX OK?

\/ @ )(2) is addrX OK?

(2) is addrX OK? Node W

0O 3.4 Conflict-detection allocation scheme
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Scatter Plot of Address Allccation Latency
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0 3.5 Address Allocation Latency Distribution in MANETconf
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Pool of (1) Node X (first node) picks the pool
addresses and configures its interfaces

(3) Node Y requests some

addresses

(2) Node Y
joins the
network

(4) Node X gives half of its
pool of addressed

Pool of Pool of
Node X Node Y

O 3.7 Conflict-free allocation scheme
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Out of available area
DAD timer starts

DAD delay

DAD is complete
BU timer starts

Binding delay

Change STA
FromSTAt0 To STAt1

MN NN

AREQ
=

AREP

e
Binding

Binding

PR

Data Re|

PR

P
JE—
N

Lost

m

Update

T

fuest

—
/
/

JE—

n

DATA(n)
To ST Ay,

DATA(n + 1)
To STAtO

DATA(n + 2)
To ST Ay,

DATA(n + 3)
To ST Ay,

BR timer starts
Reply

Data interruption

DATA(n + 4)
ToST Ay,
DATA(n + 5)
ToST Ay,

0 3.11 Time sequence of Mobile Node (MN), Neighbor Node (NN) and Correspondent Node (CN)
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51 F—5EE&

5.1.1 #&&{k arep_flag reserved

AREPO D000 1600 310000010000 AREP_FLAGO 150000000000000
BEEX VN

unsigned _arep_flag_reserved::arep_flag

AREPOOOOOOODOOOOOOO

unsigned _arep_flag_reserved::reserved

gogoogoobooobgoo

5.1.2 #8EfF _PositionOut
00000000000000000
BEFAVN

long unsigned int _PositionOut::index

000000 indexd
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int _PositionOut::nodeid[16]

Ooo Ibo

time_t _PositionOut::time

coooogooo

double _PositionOut::lat

goo

double _PositionOut::lon

ooo

double _PositionOut::alt

goo

matrix_t _PositionOut::error

coooooobooobooooooooon

double _PositionOut::radio_range

ooooo

5.1.3 #&iEfF _pthreadarg_addr_buf

recv_from_udp_chid OO0OO0OO0OO0O0O0OOOOO0OOOOOOOOOOOOOOOODOOOOOOO

goooooboo

BEE AN

struct sockaddr_storage _pthreadarg_addr_buf::fromaddr

coooooo

charx _pthreadarg_addr_buf::buf

goboobogood
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int _pthreadarg_addr_buf::usedlen
0ooooooooo
5.1.4 #&fk temporary address_status

0000000000000 U0O0UOUOUU bDADODOOUODOOOUOOOUOODODOOoOoODooOooo
goboobooobooooo

BEFEX VN
struct sockaddr_in6 _temporary _address_status::address

coooooo

time_t _temporary_address_status::generated_time

goboooobgod

pthread_mutex_t temporary_address_status::mutex

Co0oo0ooooooooooDooco0onod mutexd

address_status _temporary_address_status::flag
o0o00o0oo0ooooooo0OooOooDOol10000
5.1.5 &R _time_event t
gobooobooobobooooboooobog
BEEAN

int_time_event_t::timer_id

oooo ID

int _time_event_t::duration

oooon

void(x _time_event_t::func)(void)

goboooooobgod
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int _time_event_t::status

goo0oooooooououoloooo

pthread_mutex_t _time_event_t::timer_mutex

Coooooooooooboocoonod mutexd

pthread_cond_t _time_event_t::itimer_cond

gobooboobbooboobooobooboobbooboobboob

52 77AIEZDEEE

cooboodooboooobooooOooooobOoO0obooOooooOooooOoOoOoOooOoOooonon

5.2.1 sta_timer.c

pthreadd D0O0O00O0OO0OO0OOOOOOOOOO

000000 Ss10000000000

pthread. h

stdlib.h

sysl og. h

sys/tine. h

051 statimer€ 00000000000

2

« static voidx thread_timer_on (voidarg)
A< —

« void timer_on (int timer_id, void{func)(void), int duration)
YAN—ZEET S

« void timer_off (int timer_id)
Y1V —%EILTD
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5.2.1.1 static void x thread_timer_on (void % arg) [static]

pthread _cond_timedwait 0 00 tsO0 000000000000 t event>funcOOOOO0O
5%

arg time event 00000
R fE:

NULL O OO

5.2.1.2 void timer_off (int timer_id)

goo00o0ooooooooooooooooooo
51

timer_id O0O0OOOOOOOID

5.2.1.3 void timer_on (int timer_id, void(x)(void) func, int duration)

O0o00oo0oo0ooooobo0oobo0oobo0oooooooooooooooooOoobooboooon
51

timer id OOOO0OOOOOO ID
funhc OOOODOOODODOOOO
duraton 0OOO0O0O

cooooooood:

| tiner_on |—>| thread_ tiner_on

052 statimeradOO0D00O00O0O

5.2.2 sta_timer.h

pthreadd 000000000000 O0OO0OOODOOOOODOO

coooboodooboooooooooooooobooooooooooooooboooon




527 71L& ZDEIEE

27

statiner.c
| sta tiner.h
st amanagenent . ¢

053 statimerll0O000D0000O0O0OO

F— B

e struct _time_event t

NUOEH

* #define MAX_NUM_TIMER 4

BESE

* typedef _time_event_t time_event_t

« time_event_t sta_timers [MAX_NUM_TIMER]

5221 NVOE&

[
MAX_NUM_TIMER]#define MAX_NUM_TIMER 4000000

5222 HESH
[

time_event_tjtypedef struct _time_event_ttime eventtO0 0 0 OO0 O0O OO

5223 ZE¥

[
sta_timers]time_event_t sta_timersf]MAX_NUM_TIMER|O O OO QOO
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5.2.3 stamanagement.c

STA ManagementDaemon STAU D 000000000000 OOOOOOO

stamanagementc 0 00000000000 540000

arpa/inet.h
assert.h

errno. h

ifaddrs. h
|'i nux/ socki o0s. h
nath. h
net/if.h
netinet/in. h
netdb. h
pthread. h
signal . h
stdio.h
stdlib.h
string.h
stropts. h
sysl og. h
sys/fentl.h
sys/ socket . h
sys/tine. h
tine.h

uni std. h

st amanagenent . h

0 5.4 stamanagementcO 0000000000
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T—IEE

* struct in6_ifreq
in6_ifreq

BI#

« static intin6_addr_equal (const struct in6_adaly const struct in6_adchb)
22D V67 RLABELWLWHMEAND

* void * recv_from_fifo (void«arg)
FIFO 5 D%1{§

* static int encode_to_sta (PositionOut po, struct in6_addwsta)
SR FHADS STAKEERT S

* static int decode_from_sta (struct in6_addta, PositionOupo)
STAH S PositionOutic Zd 3.

« static int add_sta (struct sockaddr_itewsta)
STA% add 9 3.

« static int delete_sta (struct sockaddr_#uddsta)
HW STA%Z del 973,

« static int allocation_request_start (struct sockaddr_in6 newsta)
AREQZ7O—R*+XAMULTWTHD

« static void allocation_request_timeout ()
AREQ7O—RFv A NEDY A LTV NLE

e staticintis_inside_valid_range (const Position@eanst real, const PositionOutonst decoded)
STAEMEEANICH 2D ESHHIET 3.

« static double lat2y (double lat)
BEZ mEBEICERT S

« static double lon2x (double lon, double lat)
18R lat TOREIR lon EDDREZ mBUTKD S,

* static int get_socket_for_afinet6 ()
AF_INET6R® socketz{ER L T fd ZiR Y,

« static int init_udp_socket (pthread_t recv_from_udp_thread_id)
DAD Dfcsh® UDP Vv k Z#HA{t

* void init_temporary_address_status ()
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R7 kL 2DEEEZ AL

* void x recv_from_udp (voidarg)
DAD D 7= ® UDP Z{SLE

* void x recv_from_udp_child (voidarg)
DAD D7=6h® UDP %5, FAL YK

* static int packet_type_is_areq (chduf)
AREQHE SMHIET %

« static int packet_type_is_arep (chdouf)
AREPHE SHHIET B

« static int is_duplicate (chatbuf)
EEHOHIBRUNHIET S

« static void sigaction_handler (int sig, siginfocdi, void xcontext)

YUFILINVRZ

« static void init_parameters ()
7' O—INIVEBOHERE

« static void usage ()

AR

* int main (int argc, chagxargv)

XA B

5.2.3.1 static int add_sta (struct sockaddr_in6 x newsta) [static]

gobooooboooboo
3%

newsta OO0 STA
R E:

0 OO
-1 00

coooooooog:

Oo00o0ooo STADDOOoOooo

| add sta |—>| get _socket_for_afinet6 |

0 5.5 stamanagementcadd_Ssta 00000000
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5.2.3.2 static int allocation_request_start (struct sockaddr_in6 newsta) [static]

AREQ(A”OC&tiOI’IREQeSt[IDI:I[IDI:IDDDDDDDDDDDDDDD WTOoOOoOOoOO
RDE:

0 oooo
1 DOO00O0ODOOoOoOoood

oooooooood:

al location_request_tineout |

thread_tiner_on

0 5.6 stamanagement.c allocation_request Start 0000000

| allocation request_start

5.2.3.3 static void allocation_request_timeout (void) [static]

AREQUOIDOOU00DODOOOUOODDODOOOU0ODDDODOOUOODOOOOUODODOODOODODDOOO
gobooboobobooboobobooboon

RD1&:

opoooooO

5.2.3.4 static int decode_from_sta (struct in6_addr * sta, PositionOut x po) [static]

STAOO PositionOutD DO OO0 OO0
51

«—sta OO0 STA
— po 000 PositionOut

RD{E:

0 0O
-1 00

5.2.3.5 static int delete_sta (struct sockaddr_in6 x oldsta) [static]

g0000O0O0O0OO0OOO0OOODODOOoOO STADODOOOO
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518
oldsta OODOOOO STA
RD1E:

0 0O
-1 00O

gobooboobooo:

| del ete sta |—>| get_socket _for_afinet6

0 5.7 stamanagement.c allocation_request Start ] 0000000

5.2.3.6 static int encode_to_sta (PositionOut po, struct in6_addr x newsta) [static]

FIFOOOODOOODOOODOODODOOODO STAUDOOOD
51

«—po ODOOODOOODOOOO
—newsta 0000 STAOOOOOO

b {&:

pill

0 OO
-1 00O

5.2.3.7 static int get_socket_for_afineté () [static]

AF INET6 00 socketD D 0O UIODO0OO0OOOOOUOOOOOOOODOOnNettoolsO O lib/af.cO
lib/sockets.d 00 DOOO0OOO

RD{&:

gobgooboobbooboo

5.2.3.8 static int in6_addr_equal (const struct in6_addr « a, const struct in6_addr * b)
[static]

200 v6000000000 memecmpd OOODO0OOOwinpcapO OO O OO0
5%

a 0O000oooOoo1
b DOO0DOOODOOO 2
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RDE:

1 200000
0 DoOOD

5.2.3.9 static void init_parameters (void) [static]

coooooobooooooooooooobboOooobooOono

5.2.3.10 void init_temporary_address_status (void)

goboobbooobuoooobooo

5.2.3.11 static int init_udp_socket (pthread_t recv_from_udp_thread_id) [static]

DADOOODOODODO UDPOOOOOOOOOOO
RBhiE:

-1 00
0 OO

gobooooboooo:

| ini t_udp_socket |—>| recv_fromudp |—>| recv_fromudp_chi | d |—>| packet _type_is_areq |

0 5.8 stamanagement.cinit_udp_sodkei 00 000000

5.2.3.12 static int is_duplicate (char % buf) [inline, static]

AREPOOODOODOODOODODOODODOODOOOOOOOOODOOODODOOOODDOOOOOOO
abort0 0 O

51
buf OOOOOOODOOO
RDE:

0 Oooo
1 0000
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5.2.3.13 static int is_inside_valid_range (const PositionOut xconst real, const PositionOut
xconst decoded) [static]

000 STAOUOOOOOOOoOoOoooooooD
51

real DO0OO0OO0OO0OOOOOOOLocation Middlewared 0 FIFOOODOOOOOOOOOOOO
decoded DOOODOOODO STAUODDOODOODOOODODOODO

RD1E:
1 000
0 00O

gobooboboon:

lat2y

| is_inside valid range [

| on2x

0 5.9 stamanagement.cis_inside_valid_rande0 0000000

5.2.3.14 static double lat2y (double lat) [inline, static]

00 10=0 111lkmOO0O0O0000O0O0000O000O0yOOOD mOOODOOOOOOOO
5%

lat JO0OOOODO
R E&:

mOOooogo

5.2.3.15 static double lon2x (double lon, double lat) [inline, static]

O0 latO000O0O0 lonOODOO0O0DO0O mOOOOOOO
5%

lon OOOOOOOOOO
lat COOOOOOOO

RD{&:

mogdoog
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5.2.3.16 int main (int argc, char =x argv)

coooboboooooocoooooooooooOoOoOoboboOoooooOoboOoobOoOooOooDbboOooon
ooooooo

5%

argc JOoOooooooogon
argv 0o0oooogoooon

RhE:

0 oOOO

gobooboboob:

| init_tenporary address_status |

recv_f romudp |—>| recv_fromudp_chi | d |—>| packet _type is areq

0 5.10 stamanagement.cmald 00000000

5.2.3.17 static int packet_type_is_arep (char = buf) [inline, static]

00000 AREPOOOOOOOODO
51

buf O0OOOOOOOOO

RD{E:
0 AREPOO
1 AREP

5.2.3.18 static int packet_type_is_areq (char = buf) [inline, static]

00000 AREQLDOODOOOOnO
51

buf O0OOOOOOOOO
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RDE:
0 AREQOD
1 AREQ

5.2.3.19 voidx recv_from_fifo (void x arg)
goooOoOoOoO0 FIFOOOOOCOOOCOOOOOOOOUODOUODOOOO
518

arg ODOOOO0OO0OO00O

5.2.3.20 voidx recv_from_udp (void * arg)

DADOO0O0O00000000O00O0O0O000DOODOO0O000DOOO0O0O000O00O0O0O0O000O
0000000000000 0ooobADOODOOOODCODOOOOODOO0OOD AREQUODOOOO

goboobooob:

| recv_fromudp |—>| recv_fromudp_chi | d |—>| packet _type is_areq |

0 5.11 stamanagement.crecv_from uwdp 00000000

5.2.3.21 void* recv_from_udp_child (void x arg)

DADOUO00O0ODOOOO000DODOOO0O0O0OOoOOoOoOOOoO DADOODOOOOOoOoooon
00000 AREQOOOODOODODO

gobooooooo:

| recv_fromudp_chi | d |—>| packet _type_is_areq |

0 5.12 stamanagement.c recv_from_udp_child0O O OO0 OoOO

5.2.3.22 static void sigaction_handler (int sig, siginfo_t = si, void % context) [static]

SIGINTOODODOOOOOoooooo
518

sig Signal Number
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si 0U000OoOoooo
context JOUODOODOOOLOOOOOO

5.2.3.23 static void usage (void) [static]
000000000000000000000000000000
5.2.4 stamanagement.h

STA Management Daemon STAU D 0000000000000 OOOOOOOOOOOOOO

cooooooobooooooooooOooOoooOoboOoooOooOoOoOooooOooboboOooon

| st ananagenent . h |<—| st amanagenent . ¢ |

0 5.13 stamanagementhO OO OOOOOOOO

F— o

e struct _PositionOut

e struct _pthreadarg_addr_buf

e struct _temporary_address_status
« struct _arep_flag_reserved

YYUVOEHR

#define FIFOPATH "/tmp/sta.fifo"

#define WLAN_INTERFACE "ath0"

#define WAITING_TIME 10

#define UDP_PORT_NUMBER 5003

#define UDP_RECV_BUF_SIZE 512

#define INGADDR_MC_LINKLOCAL_INIT {{{ 0xff,0x02,0,0,0,0,0,0,0,0,0,0,0,0,0,0x1 } } }
#define AREQ_PACKET_SIZE 160

#define AREP_PACKET_SIZE 160

#define UNUSED(x) ((void)(x))

#define IN6_IS_ADDR_STA(a)

typedef enum _address_status address_status
typedef enum _packet_type packet_type

typedef double matrix_t [4]

typedef _PositionOut PositionOut

typedef _pthreadarg_addr_buf pthreadarg_addr_buf
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* typedef _temporary_address_status temporary_address_status
 typedef _arep_flag_reserved arep_flag_reserved

SR

e enum _address_status { DAD, DUPLICATE, NOT_DUPLICATE }
e enum _packet_type { AREQ, AREP }

e int daemonize =1

« char fifo_path [256]

 char wlan_interface [5]

e intudp_port=0

e int waiting_time =0

* int sockfd

e temporary_address_status temp_address

« static struct in6_addr in6addr_linklocalmulticast = INGADDR_MC_LINKLOCAL_INIT
« static volatile sig_atomic_t srv_shutdown =0

5241 N/VOE&
#define AREP_PACKET_SIZE 160

AREPOODODOOOOOO

#define AREQ_PACKET_SIZE 160

AREQUOODOOOOOD

#define FIFOPATH "/tmp/sta.fifo"

Location Middleware] 0 000000000000 FIFOOOOOODOOOODO

#define IN6_IS_ADDR_STA(a)
fi&:

(((__const uintl6_t *) (a))[0] == htons(0x2001) \
&& ((__const uinti16_t #*) (a))[1] == htons(0x200) \
&& ((__const uint16_t *) (a))[2] == 0)

0000000000 STAUDOOOOODOO netinet/inhDOOD0OO0OO0O0OD0OO0O0O0OOOOOOO
gboooooogo
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#define INGADDR_MC_LINKLOCAL_INIT { { { Oxff,0x02,0,0,0,0,0,0,0,0,0,0,0,0,0,0x1 } } }

DADOOOOOOOOOIPv6ODO00O0OOOOOOOOOOOOOOOOOGO

#define UDP_PORT_NUMBER 5003

DAD 000000000 UDPOOONOOOGPSRO DEFAULT _DAEMON_PORTO DEFAULT -
OAM_PORTOOOOOO

#define UDP_RECV_BUF_SIZE 512

ubPOOOOOOOOOOO

#define UNUSED(x) ((void)(x))

oobobooooooooooboooboboboooobooooooboOooooboo

#define WAITING_TIME 10

DADODOOOODOOoOoOon

#define WLAN_INTERFACE "ath0"

STAOOUOOOOUOO LANOOODDOOUOOOODOOODOooooa AtherosD OO O O O madwifi
0000000000000 athooO OO

5242 BEH
typedef enum _address_status address_status

DADOOOOOOOOOO0ODOOOOD 300000000

typedef struct _arep_flag_reserved arep_flag_reserved

AREPOUODOD 1600 310000010000 AREP_FLAGD 150000000000000

typedef double matrix_t[4]

goboooooooooocoooboooobooboooon

typedef enum _packet_type packet_type

AREQUAREPODOODOOOOOOOODODODDOO
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typedef struct _PositionOut PositionOut

gobooboobboobooboobbooboo

typedef struct _pthreadarg_addr_buf pthreadarg_addr_buf

recv_from_udp_chidd DO O0OO0O0O0O0O0O0O0OO0OO0OO0OO0OOOOOOOOODOOOOOOOOOO
oooooooooooooDo

typedef struct _temporary _address_status temporary_address_status

0000000000opooo0o0o00o0 oo DADOOOOOODOOOOOD OOO0OO0DO0O0O0OO
oooo

5.2.4.3 5IER
enum _address_status

000000000000 00000o0o0ObDADOO0OOOOOOOODOOOOOOO 300000
ood

enum _packet_type

00000000000 0O0DO0O0D0DO0OUUODODAREQDAREPOODODODDODO

5.2.4.4 &
int daemonize = 1

coboboooobooooboooooon

char fifo_path[256]

Location Middleware] 0 0000000000000 FIFOOOOOOOOOO

struct in6_addr in6addr_linklocalmulticast = INGADDR_MC_LINKLOCAL_INIT [static]

DADOOOO0OOOOOOIPV6OO0OOO0OOOOO0ODOOOODOOOOOO

int sockfd

ubPOOOOOOOOOOODOOO
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volatile sig_atomic_t srv_shutdown =0 [static]

SIGNTOOODOODOOOO0OO0O0O00000000000000000000000000o0o0ooon
000000 volatile sig_atomic 0000

temporary_address_status temp_address

gobooboobobooboo

intudp_port=0

UDPOOOOOODADODOOODOOOOD

int waiting_time =0

DADOOOOOO0OOOOO

char wlan_interface[5]

STAOOOOOOOO LANOOOOO0OO0000
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