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Abstract

In this research, the system in which monitors the link condition of dynamic routing
in satellite links is designed and implemented.

Current system of monitoring link condition under routing mchanism is simple and that
it determines whether the state of a link is available for connection. It sends out monitor-
ing packet periodically and estimate that the link is disconnected when the reachability is
not available for set amount of time. Because of it, some trouble occurs. Such problems
are mis-detection of link conditon andunsupported datalink specification. For example,
unusable link is selected as a routing path and generates time delay for switching its path.
Also, although datalink stores various parameters depending on communication media,
Existing link monitoring system only checks weather the packets had flow through the
link. For satellite link, other than availability of link, there are other parameters such as
level of reception and noise ratio exists.

In order to solve this problem, new link monitoring system is needed. In this research,
system that accurately reflects datalink conditions to routing policy is designed and im-
plemented. This system captures datalink conditions that were not supported in existing
system and utilize its data as a baseline for checking if the link is available. In accordance
to captured data and policy, Routing policy is reflected in following order. First, capture
some datalink information from satellite modem. Compare captured data with thresh-
old and check if datalink connectivity is available. Reflect result to the routing policy.
This system provides function of reflecting link condition to routing policy, instead of
Operating System. As a result, without large modifications of existing routing protocol
and routing system, this system achieve appropriate selection of route path using link
information.

In this research, incorporation of datalink condition into link monitoring system of
routing provides stabilized path selection in network including satellite link.

Keywords :
1. Routing Protocol, 2. Data Link, 3. Satellite Link
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gboooobooooooooooooooboboboobobooboboboboooo

gboooobooobooobobooobooon
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googobooboobbooboobbooboobobooboobobooobooo
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0000000000000 LSSA(Link State Sense Agent) 00000000

5.1 0O0OOO

00000000000 4000000LSSAOCOOOOO
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5.1.1 0OO00O0ooobOoggd

googobooboobbooboobbooboobbooboobobooobooo
gboooooobooboooob

o AGC : Automatic Gain Control

- 0ooooo
— 0obooboooboooooooooooooooooooboooooooo
— 0obooooooooooooooooboooooooooooooon

e C/N : Carrier to Noise Ratio

— DbOoooooboobon
- pbooooobobon
— pboobooobboobooboboobbod

e RSL : Receive Signal Level

- pbhoobooooboooo
- pbooboobbooboobooobobod

e Eb/NO : Ratio of Energy per Bit to the Spectral Noise Density

- 1g0000o00bo0obgooboobobob
— pgboobouoobboobuooboobbod

5.2 LSSAO0O0O
LSSAODO000O000000000000000000
e 0000D0O0D0DODDOOOO
e 00ODDOODOO
e 000D0DODDDOOOOOOD

gooobobooboobooboo
gboooooooooooooooooooooooooooooboooooooon
ubbgobooboobboobooobboobooboooboobooon

5.3 UUOUOOOOobuoooboonbd
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5.3.1 UO040OOooOoO0Od

gboobobobobooooobooobo 4000 MWD ODUODUOMWD
gbooboobooooooooooooooooooooooooboooboobooboonbgono
oobobooboobooobbooobobooooooooMwWDbOOooooooooooo
LSSAOOMWDODOOOOOOOO 3000000000000

5.3.2 0O0O0ODOODO

000000 oOoMWDOOOOOOOOODOO (Data Collect Module: 00 ODCM
O000)oooooo
bCMUOOOOOO0OoODOOOOOOOs3s0MwbOOOOOOOOOO00O0O

1. 0gb0oboobooboooobooboooobooboooobobooboooon

e JO00ODUDOO(DDDOUDDOODO)
0000000 (Dooooooono)
o OO
o 10IOMO

Sync (Carrier Detection)
o Eb/NO

o Automatic Gain Control

2. 000000000000 0000ObOO0O0n 105200000000 000K0
gobbooboobboooboobooobbooboobboobooboon

051: MWDOOOOOOOOOO [Ovs_test Table
ts ‘ dsync ‘ rsl ebno ‘ agc ‘
1072373597 | OK | -36.2000 | 15.5000 | NULL
1072373566 | OK | -36.2000 | 15.6000 | NULL
1072373525 | OK | -36.6000 | 15.5000 | NULL
1072373484 | OK | -36.2000 | 15.5000 | NULL
1072373442 | OK | -36.4000 | 15.6000 | NULL

bCMOO3O0OdOoOoOooODOOOOOO0OoOoooDOOoooOo0oooooDoboboooo
00030000000000000 SYNC,RSL, Eb/NOOOOOODO

54 0OU0OOOOOOOO

gboooooooooooooooooooooooooooooboooooooon
gboobooboooooooooooooooogg
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O52MWDOO0O0OO0D0OOD0OOO0 Ofs test Table
ts mfreq ‘ mtype ‘ mrate mpower | dfreq ‘ dtype ‘ drate
1052164176 | 65.2500 | 8P23 | 1536.0000 | -13.5000 | 66.0000 | 8P23 | 512.0000
1052164211 | 65.2500 | 8P23 | 1536.0000 | -13.5000 | 66.0000 | 8P23 | 512.0000
1052164247 | 65.2500 | 8P23 | 1536.0000 | -13.5000 | 66.0000 | 8P23 | 512.0000
1052164282 | 65.2500 | 8P23 | 1536.0000 | -13.5000 | 66.0000 | 8P23 | 512.0000
1052164318 | 65.2500 | 8P23 | 1536.0000 | -13.5000 | 66.0000 | 8P23 | 512.0000

541 0O00O0O0OO0OOO

goooooooOooOoooboOooobOoboOoOooOobDOoOoOoOoDooOooobooDbeM
gobooboobooobooboooboboobooboboobbooobooboon
ubboobooboboobbodoboobbooboo

gboobooooobooobbooboboobobooboboobboooobooooooo
0000000000000 000O000O0 bOWNOOOODODOODODOODOOoOODOOO
uboboobodobobobobobooboboooboboobobooboboobon

5.5 UUOUOOOOOUOObOOODO

gboooobooboobbooboobboobooboboobooobobooobooo
googoobooboooboo

gboooooooooooooooooooooooooooooboooooooon
goog

5.5.1 0O0O0OO0OOOOO

oboooooooooooooooobooooboobooboono
e J00IUDOUODOOILDDOUDDOOO up/downO0O

e OSPFOUODOOO RIPOOOOODOOOOCOOODOODOOODOO

O0000000000000000000 up/downO OO0

googobooboobobooboobboobboooboboobooobooobooo
oboobogooobobobooooboboobouoobooboboboboob s400b00O
O0000000000000000000000000 (Pup” or ’down”) 0 LSSAO OO
good

LSSAO0000000000CoOODO0O0000oooooooooooOoooooooo
oooDooO »wp’0000CO0O0ODOO0ODOOOO0ODOOOOOOObOOdown”dOOOO
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Data retrieving . L SSA Algorithm
program o

OS

O 54: LSSAOODODOOOOOODO

oSprFUOUO00O0OO0DOOOOOOODOOOOO

googooboobbooboooboobboobbooooboobbooboo
obooooooon
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06l LSSAUOOO

oboooosobuobobobobobobobob

6.1 OUOOO

LSSAODOOOO000610000

0 6.1: LSSADOOOO

Operating System | FreeBSD 4.8-RELEASE
CPU Pentium IIT 1.3GHz
Memory 512MByte
Hard Disk 40GByte
gce version 2.954
DataBase mysql 4.0.15(client)[10]
mysql 4.0.12(server)
MWD 0.4.3
Routing Daemon | zebra 0.93a[11]

6.2 0UOOOO

LSSAOOOOO0O0O00oOoooooooOo0oooooooooooOooooooo

gel1bl00onbood

1. 0gbobooboobooooboobooan

2. 0000004000

3. LSSA000000DO0OOCOO0000O0oOoooD

4. 000000 O0OoOoOogoo
OSPF O cost O O
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sat modem

100 T
O Module for b o
ElA232 w8 (client) oL
as e
Serial Line Module for

Information of all
are
"up" or "down"

O 6.1: LSSAOODOODO

6.3 UUOUobooooooon

data_fs_test, data_ts_test 00 D0 000000000 O00O00OO0DO TableOOODOODO

O0000ooOoodLSSAdO3o0o0douoooooooDoooooooooooooag
O000000000o0oU0o0oodooooooooooooooooooooog
0000000000000 000000000000000000000000000
00000o00o0oooo0ooooooooooooooooooooooooooog
oood

6.3.1 UO0O0O0oOooOoOoogd

gboobboobuobboobuooboobboobooboa

gboobooboobooobo

#tdefine DSYNC OK
#define RSL -45.0000
#define EBNO 12.0000
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64 UO0OOODOOOOOOO

dagafstest 00 DODOO0ODOOOOOO0OODOOOOODOOOOODODOOOOODO
googoo

datavs test OO O OORSLO Eb/NOOOOOOOOOOOOODOOOOOOOODO
ugbooobooon

data_fs_test 0 0O

struct data_fs_test {

int ts; /* time stamp */

unsigned double mfreq; /* modulator freq x/
char mtype[8]; /* modulator type x/
unsigned double mrate; /* modulator [0 0 rate */
unsigned double mpower; /* modulator power x/
unsigned double dfreq; /* demodulator freq. */
char dtypel8]; /* demodulator type */

unsigned double drate; /* demodulator [ rate */

data_fs_test 0 0O

struct data_vs_test {

int ts; /* time stamp */
char dsync[5]; /* OK or NULL */
double rsl; /* Receive Signal Level */
double ebno; /* BitEnergy to NoiseRatio */
double agc; /* Auto Gain Control */

};

6.5 UUOLouUgoobooo

mysql library OO0 00000000 DOOODOOOODOOODOODO300DO00O000000
O000000000OdatafstestO00Odatavstest DO OO0 OO0OO0O

6.6 UUOLOOUOOooo
6.6.1 00O

gboooobooboobbooboobboobooboboobooonoobooobooo
gobogobooboobobooboobbooboobbuoobbooobooboon
ooooooooooooOorewp’ooO

O000O00000O0oopoooooO0o0ooooDoooo LSSADOoooogo
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6.7 DUOODLOOOOUUOOUOOOUA

0000000000000 000000000000000 up/downOOOOOOO
gobgobog200b00boooon

0000000000000 C0O00000 wp/downOOOOOOOLSSADDODODO
ubboobooboboobobooboobbooboooboboobooonobooobooan
goo

6.71 OO0

gboooobooboobbooboobboobbooboboobooonobooobooo
LSSAODOO0ODOO0ODOOO00OOO00DOoOOooOoOOoOoooooDo

6.7.2 0O0OOOOO

LSSAODO0O0DOO0O0ODOO00D0D0oO0oOoDOoOoooooDooog

O0000000Ozebra0d O zebra/ioctl.c 00D D000000000OD0 if get_flags0 O
O000000LSSAODDODO00OO0OO0O0OoOoooooDoDOnOOlssaclient 000 O0LSSA
o0000o00bO0bO0o0bO0bO0obOobOO0bOobObOobOobOobOobOobOoDbDOonDo
OO000000 joctl.cOO ifget lags0 00000000

/* get interface flags */
/* already editted for LSSA client */
void
if_get_flags (struct interface *ifp)
{

int ret;

int flag;

struct ifreq ifreq;

ifreq_set_name (&ifreq, ifp);

/* get the information from LSSA client */
//ret = if_ioctl (SIOCGIFFLAGS, (caddr_t) &ifreq);
flag = lssa_client();

if (flag)
ret = if_set_flags (ifp, IFF_UP | IFF_RUNNING);
else
ret = if_unset_flags (ifp, IFF_UP);
/ Fokok ok ok ok sk sk sk ok sk ok ok sk sk sk sk ok ok ok ok ok ok ok ok ko ko ok ok ok ok ok ok ok ok ok ok /

if (ret < 0)
{
perror ("ioctl");
return;

}
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ifp->flags = ifreq.ifr_flags & 0x0000ffff;
by

6.73 OO0OOOODOODO

OSPF cost OO OODOO
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070 OO

OO00oO0OLsSSsADOOOOO0OO0O0OoOoOoOOOOO0O0OOoooDOObObOOOo

7.1 0OO0oQ

gbobooobuodoboobobuooboaon

e O UDODOODOOODOOO
e JOOODOODOO
e I IDDOODOODDOODDOO

o 1[I

7.2 0OO404

721 0O00O0OOOOOOOO

LSSAOO0OO0O0O0OOO0D0COOO0O0 710000000000 0DDOO0ORouter-A0
Router-BUO 2000 00000D0O0ODO0O0OO0OO02000000000DLO0O00DO0OODOO
OobooobooobobooooobooobobbooboobOo0 zebraDODODOOODOO
O0O0O0UOORouter-AQ LSSAODMWDOOOOOOOODOO

722 0J00O00OOOOOODOOODOODOO

ooooooooooooooooooooo ri0boo

071 00000000000000
Operation System CPU Memory

Router A | FreeBSD 5.1-RELEASE | Pentium III 1GHz | 512MByte
Router B | FreeBSD 4.8-RELEASE | Pentium III 1GHz | 512MByte
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Rout er-A
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10.0.0.2/30
as
B?)i Satellite
Li nk
10.0.0.1/30
Rout er-B

B==|as LSSA

Url: 00000000

7.3 oo
7.3.1 0O0OODO

gbogopobooboobboobooboobbooboobobooon

obooooboooMwDOOODOOODbOoOooDboOOoooooooDn 10000000
ubbooboobooboobobooboobboobooboboobooonoobooobooan
bOwNOOOOO UpPDOOOODOOODOODDOOOOO

7.3.2 UOO00OO0OOOOOO0

shugobuoboobbooboobobooon

73.3 O0OOOO0ODOO

gboooooooooooooooooon

googoooboobooboo

gbobobooooboobooooboboooobobuoooobobobooooboobooo
gbobooboobbooboobobooboo
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goobooboogn

gbobooobooboobboobtoobbooboobboobooboboobooo
ooboooobooooboooobbboobooboooooboobob0”down”d O

oooooooon

gobooboobbooboooboo

gbobooobooboobboobtoobbooboobboobooboboobooo

gbobogoboobooobooboobobooboooooboon

e Interface 0 up/down

e OSPF O costO O

oooooo
oboooooooooooooboobooboobgoboobono
LSSAOCOOOoO0Ooooooooooogo

2004/01/09 11:17:30 ->up connect from Accepted from
2004/01/09 11:17:30 ->up connect from Accepted from
2004/01/09 11:17:30 ->up connect from Accepted from
2004/01/09 11:17:30 ->up connect from Accepted from

2004/01/09 11:17:30 ->up connect from Accepted from

7.4 0OO00gga

gbooopobooboobboobooboobbod
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booobooooboboobobobobobOobobOobobOobbOobOobOoDbOoDo
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vobooboooboooooooobooboboooboboobooboboobobobooDo
ugbboobuooboboobobooboobboobooobboobooonoboobooan
gbobooboooboobbooboobobooboooboobbooboboon
gbobooboobooboboboboboboboboboboboboobOobOobOobo
ugboooood
googobooboobbooboobbooboobbooboobobooobooo
000000 (LSSA)0DOO0O0OLSSAOOOOOOO0O0OOO0oOoOoOoOoooOoOOo
ubboobooboboobobodoboobbooboooboboobooonoobooobooan
gbobobobobooooooobobobobobobobobobobobobon
gbooboobooooooooooooooooooooooooboooboobooboonbgono
00000000000 DODODampening AlgorithmO0O000000C0CCO0OO0O0O00OO
gooboooboboobobooooboboobooboboobobobooobon
O0O000OOperating System D0 0000000000000 OO0OO0O0OO0ODOO
ubbooboobooboobobooboobboobooboboobooonoobooobooan
gooboobooboobbooboobbooboobo o
gbbogobooboobbuooboobbuooboobbooboobbooboo
ubobooooooboboobooobobooboboobobooboboooobon

82 UUOLOO

googobooboobbooboobbooboobbooboobobooobooo
gboobooboooooooooooooooooooooobooboooobooboobono
uboboobuoobobooboooboobon
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8.2.1 UO0O0OO0OOLOOO

googobooboobbooboobbooboobbooboobobooobooo
goboooboooooobobobobobobobobOobOobOobobUobOobOoDbo
ubooboooobooobooooo

8.2.2 UU0O0ODLOLODLOUOOODLDOOO

ogbobooobobooobobooobooboboobbooboooboooobooooDo
O0000uw/down 0000000000000 0O0OOOOOOOOOOODOODODO 20
gbobooboooboobboobooboobbbooboobboobooooboon
vbobooooooooooooooooooooooooboooboobobonDo

823 0UUOD0OLmkOO0OO0OODOODOODLOOLOOOOOOODODODOO

OO0 LinkOOODODOODOODODODOOOOO0OOO0OOO0OO0OOOO0DOFlap Damping
Algorithm O O0O000CO0OCOO0OLinkuwp O Linkdown OO0 2000000000
ugboogon

Flap Damping Algorithm 0000000000000 OOOOOOOOOOODOOO
000000000000 000000000 Suppress Limit 00000000000
O7down”00000Reuse Limit 0000000000000 O0wp’000000OO00OO
ooobooooooooobooooboobod Flapgooog

O00OD0Linkuwp UM Linkdown O OO 2000000000000000000D0OO
O0O00O0O0oooooDoOo0o0OggO’Link Down”0000D000O”Link Up’O0000
O0000007Link Down”"0 00000000000 OOO0Odown”0 00O O”Link
UprOogoooooogoooobooooorywp’ooobboobboooooooooon
OO0o0O000o0O0b0OobO0bOU0oo0oo0obOOoDO0DbDO0OOU0OOUObOUObO0OOOFlapOO
goo

gb2000000000DO000DODLOODODLODOOLOOLO
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