0000 200500 (00 1700)

oo oboobooboobognon
JO00oooooooooooooooooognn

Oo0O00O0O0 ooboogo
OO0 00
t02171yo@sfc.keio.ac.jp

oooo
oo gd
g O
gd gd
g O
g gd
gd gd

gb 18020150



000000 20500 (00 1700)

oooobboooobobobboooooobbbd
Jooobbbooooboobuoggooobod

HEN

ugooboobtbdoooooobobobbdoooob bbb bobbboouooon
Joooooobbobbodooooooobobobbbodooooooobbobooogo
gdodgdaoooooobboooboobbobbbdduooouooobooboboooada
ggooobobobtodooooobobobtbdooooobobobooooobbbbooouon
goooooooon

ugdoooboobboooaooboobobbooaoooobboooobobobbodoooan
gogbtbodooooooboboobbotodoooooobbtoooooobobobbbouoooon
Joodoobobobobooooobbboodoooobbooboo0oooooobooboboooon
gugodogoobotbdoooooboobbodooguoboobooobbooboobbuoooan
gogooobbbuoooooobobobbtbdooooobobobboooobbbbooooon
Jooooooobobobobboobooooooooooobooooo

bbb ooogbobboobooonobuoobboobbooobbobooon
gobodbooboobuooboobboooboubobooboobooboobDboobnbon
goboooboobboooboboooboobboobboobooboboobboooo
000000000000 00000000000000D0OdJAdaptive Application Flooding
goooon

Adaptive Application Flooding 00 (1) 00000000000 (()UO0O0OO0O0OOOOO
000@3) 000000000 O0o0D0ooO0o0o0D0ooOoOoOOooDUULOoOoOUOoDOO
00000000000 0D0O0000D0O00000D00DO0OdO Adaptive Application Flooding O
0000000000000D000000D00O0O0O000Adaptive Applicatoin Flooding O 00
gogodaoon

googd

1, 00000000000

2, 000000000000
;ubooboboobaond
4, 0000000000000

000000 000ooo
g og



Abstract of Bachelor’s Thesis Academic Year 2005

An Adaptive Application Flooding for
Efficient Data Dissemination in Ad-hoc Network

Summary

Mobile ad-hoc network is beginning to have gotten a lot of attention recently as a new
communication infrastructure. Mobile ad-hoc network is a network established dynamically,
by using direct or multi-hop communication between neighboring radio terminals. So far, the
reality of mobile ad hoc network is increasing by the research activities about mobile ad hoc
network being performed actively.

On the other hand, the ad hoc network is a very unstable network, because each node
moves and being built locally. Therefore, there is a problem that the communication system
which can be used stably on the Internet cannot be used stably on the mobile ad hoc network.
In this research, we showed that a flooding is a transmission method suitable for mobile ad
hoc network, by comparing the feature and other transmission methods within an ad hoc
network. And we proposed the advertising distribution model as an application model using
the flooding.

Although flooding is a transmission method suitable for an ad hoc network, it causes the
huge amount of redundant traffic. Because of this, it is necessary to control and hold down
the traffic in order to realize the proposal model. In this research, we proposed Adaptive
Application Flooding as the technique of controlling the traffic generated by flooding.

Adaptive Application Flooding controls autonomously network traffic by using (1) the
selection function of relay node, (2) the reduction function of the number of data flow, (3)
the sampling processing function of packet sizes, and (4) the reduction function of the number
of packet transmission per second. We evaluated these functions that Adaptive Application
Flooding has, and showed the significance of Adaptive Applicatoin Flooding.

Key Word

1, mobile ad-hoc network
2, contents flooding

3, network congestion

4, data size adaptation

Keio University, Faculty of Environmental Information

Yuki Oyabu
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050 Adaptive Application Flooding
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struct afm_thresholds

{
u_intl6_t cns_interval;
u_int32_t cns_threshold;

0O 7.2: afm_thresholds 0 O O
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Oo0o0ooooooooog
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1 void check_network_status(userdata, h, p)
2 {
3 if (sum == 0)
4 START_T_TIMER();
5 sum += h->len; /* add frame size */
6 if (update_policy != cns.update_policy){
7 update_policy = cns.update_policy;
8 switch (cns.status){
10 case CONGESTED:
11 cns.status = WARNING;
12 START_P_TIMER(Q);
13 break;
14 case WARNING:
15 STOP_P_TIMERQ);
16 if (DIFF_P_TIMER > thresholds.cns_interval)
17 cns.status = STALE;
18 break;
19 case STALE:
20 cns.status = WARNING;
21 START_P_TIMER(Q);
22 break;
23 default:
24 break;
25 }
26 cns.update_status++;
27 }
28 if (sum > thresholds.cns_threshold){
29 STOP_T_TIMERQ);
30 if (DIFF_TIMER() < 1){
31 cns.status = CONGESTED;
32 cns.update_status++;
33 }
34 sum = O;
35 }
36
N J
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struct cns_set D
{
u_int8_t update_status; /* notification of status change */
u_int8_t update_policy; /* notification of update policy */
u_int8_t status; /* current status of network traffic */
+;
\_ /
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struct afm_status_set

{

int target_level; /* target thinning level of this group */

int target_group; /* target group for processing */

s
N
O 7.5: afm_status_set 0 0O O
~
1 /% struct afm_status_set *ss; */
2 switch(cns.status){
3 case CONGESTED:
4 if (ass->target_level < MAX_THINNING_LEVEL)
5 ass—->target_level++;
6 else if (ass->target_level >= MAX_THINNING_LEVEL){
7 ass->target_level = 0;
8 ass->target_group++;
9 +
10 update_policy++;
11 break;
12 case STALE:
13 if (ass->target_level > 0)
14 ass->target_level--;
15 else if (ass->target_level == 0){
16 if (ass->target_group > 0){
17 ass->target_level = MAX_THINNING_LEVEL;
18 ass->target_group——;
19 b
20 X
21 update_policy++;
22 break;
23 case WARNING:
24 update_policy++;
25 break;
26  default:
27 break;
K28 b

0 7.6: AFM Core module 00000000 OCOOOOOO
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struct afm_header h
{
u_int8_t reserved_ttl;
u_int8_t thinning_ flag;
u_int8_t thinning_level;
u_int8_t thinning_mode;
};
N J
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1 if (ah->reserved_ttl > ass->target_group)
2 act = ACT_DISCARD;
3 if (ah->reserved_ttl == ass->target_group){
4 if (ah->thinning flag){
5 if (ah->thinning level < ass->target_level){
6 act = ACT_THINNING;
7 ah->thinning_level = ass->target_level;
8 b
9 }
10 }
N /
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7.3 Delivery module ] [ [
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~

struct dm_data_header

{
u_int8_t type;
u_int8_t vtime;
u_int8_t ttl;
u_int8_t hopcount;
struct in6_addr originator;
u_intl6_t seq;
u_intl6_t required_port;
u_intl16_t flow_info;
u_intl16_t reserved;

I

N /
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O 7.3: Delivery Module DO 0O DO OOO
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#define FORWARDING_START O A

#define FORWARDING_END 1

struct forwarding_request_message
{
u_int8_t type;
u_int8_t connect_type;
u_intl6_t request_port;
struct in6_addr request_addr;

+
N /
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struct forwarding request_set

{
int P_sock;
u_int8_t P_connect_type;
u_intl6_t P_request_port;
struct in6_addr P_request_addr;
struct sockaddr_in6 P_sin6

};
N J

O 7.11: forwarding request_set 0 [0 O

4 )

1 struct forwarding_request_set *

2 dm_forwarding_request_set_lookup(struct in6_addr *addr, u_intl6_t port)
3 1

4 for(node = listhead(dm.forwarding_request_set); node; nextnode(node))
5 {

6 frs = (struct forwarding_request_set *) node->data;

7 if (!memcmp(addr, &frs->P_request_addr, sizeof (struct in6_addr)))
8

9

if (port == frs->P_request_port)
return frs;
10 }
11 return NULL:
12 }
\ J
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struct info_request_message
{

u_int8_t type;

u_int8_t hop;

u_intl6_t port;

struct in6_addr originator;

}s;
N J

0 7.13: info_request_message

4 N

select print out type (allloriginator|port|hop): all

Origiantor: [fecO::3] Hop count: (min)2 (max)2
Flow[1]: Request Port: 8000 Information: O
Flow[2]: Request Port: 7000 Information: O
Flow[3]: Request Port: 6000 Information: O

Origiantor: [fecO::1] Hop count: (min)1l (max)1
Flow[1]: Request Port: 8000 Information: O
Flow[2]: Request Port: 8500 Information: O

N J
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0810000

Node ‘ MAC Address 0S CPU MEM
fec0::1(eth0) | 00:14:51:17:cf:48 | Mac OSX darwin kernel-8.2.0 | PowerPC G4 1.5GHz | 512MB
fec0::2(ethl) | 00:14:51:17:d0:a4 | Mac OSX darwin kernel-8.2.0 | PowerPC G4 1.5GHz | 512MB
fec0::3(eth2) | 00:11:24:d0:d1:32 | Mac OSX darwin kernel-8.2.0 | PowerPC G4 1.5GHz | 512MB
fec0::4(eth3) | 00:11:24:d0:cf:90 | Mac OSX darwin kernel-8.2.0 | PowerPC G4 1.5GHz | 512MB
fec0::5(eth4) | 00:0d:60:77:fc:39 | Debian Linux kernel-2.6.9 PentiumM 1.4GHz 256MB
fec0::6(eth5) | 00:09:6b:a0:a6:71 | Cent OS kernel-2.6.1 PentiumlIII 1066MHz | 631MB
fec0::7(eth6) | 00:0d:60:78:c6:b3 | FreeBSD-5.4 PentiumM 1.4GHz 256MB
fec0::8(eth7) | 00:01:80:5¢:0a:cf | Debian Linux kernel-2.6.9 PentiumM 1.7GHz 1024MB
fec0::9(eth8) | 00:0d:60:7f:22:60 | FreeBSD-5.4 PentiumM 1.4GHz 256MB
fec0::a(eth9) | 00:0b:5d:2¢:27:a9 | Cent OS kernel-2.6.1 PentiumM 1GHz 512MB
emulator Cent OS kernel-2.6.1 Xeon 1.8GHz 1024MB

y
[:]l Emulator
——

V'——~="/

10 ether port opeZ._S1nn ’
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uboobooboobobobobobobooboboobobooboboobobon
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ooSOoOOoOoOoOooooOoOooopoOobooboOoUoooooOoOoooDpooOooooDo
goo

e JOODOODODO
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ebtables -X
ebtables —-P FORWARD DROP
ebtables -F
ebtables -A FORWARD -o ethO -s 00:11:24:d0:d1:32 -j ACCEPT #3->1
ebtables —A FORWARD -o ethl -s 00:11:24:d0:d1:32 -j ACCEPT #3->2
ebtables -A FORWARD -o eth2 -s 00:14:51:17:cf:48 -j ACCEPT #1->3
ebtables —-A FORWARD -o eth2 -s 00:14:51:17:d0:a4 -j ACCEPT #2->3
ebtables -A FORWARD -o eth2 -s 00:01:80:5c:0a:cf -j ACCEPT #8->3
ebtables -A FORWARD -o eth3 -s 00:09:6b:a0:a6:71 -j ACCEPT #6->4
ebtables -A FORWARD -o eth4 -s 00:09:6b:a0:a6:71 -j ACCEPT #6->5
ebtables -A FORWARD -o ethb5 -s 00:01:80:5c:0a:cf -j ACCEPT #8->6
ebtables -A FORWARD -o ethb5 -s 00:11:24:d0:cf:90 -j ACCEPT #4->6
ebtables -A FORWARD -o ethb -s 00:04:60:77:£c:39 -j ACCEPT #5->6
ebtables -A FORWARD -o eth6 -s 00:0b:5d:2c:27:a9 -j ACCEPT #a->7
ebtables -A FORWARD -o eth7 -s 00:11:24:d0:d1:32 -j ACCEPT #3->8
ebtables —-A FORWARD -o eth7 -s 00:09:6b:a0:a6:71 -j ACCEPT #6->8
ebtables -A FORWARD -o eth7 -s 00:0b:5d:2c:27:a9 -j ACCEPT #a->8
ebtables -A FORWARD -o eth8 -s 00:0b:5d:2c:27:a9 -j ACCEPT #a->9
ebtables -A FORWARD -o eth9 -s 00:01:80:5c:0a:cf -j ACCEPT #8->a
ebtables -A FORWARD -o eth9 -s 00:04:60:78:c6:b3 —-j ACCEPT #7->a
ebtables -A FORWARD -o eth9 -s 00:04:60:7£:22:60 -j ACCEPT #9->a
O 83: ebtabless D00 O0O0OODOOOOOOODOO

while(1){

usleep(20000) ;

send_packet (1000byte) ;

3
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