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ABSTRACT

A PBNM System with Active PDP Discovery
Mechanism in MANET

HUH, JEE-WAN
Department of Computer Engineering
Graduate School

Jeju National University

MANET(Mobile Ad hoc Network), despite its many potentialities, has been
focused only on specific areas such as military operation networks, mobile
game instruments, and sensor networks. However, new service models are
being presented with increasing kinds and number of mobile instruments.
Especially, active studies are now under way among a variety of countries
including Korea to standardize VANET (Vehicular Ad hoc Network) as a real
appliance of MANET technology. Also, the study to introduce PBNM(Policy
Based Network Management) to MANET, just like PBNM in wired networks,
has been set off to secure efficiency and reliability. Nevertheless, there is a
need for additional research to apply PBNM to MANET whose nodes have
mobility and which has a characteristic of composing network topology au-
tonomously among nodes, since PBNM is standardized based on large-scale
wired networks. VANET i1s a particular area that needs introduction of
PBNM the most since it aims at securing safety by informing following cars
of urgent situations like road sweep or car accidents.

To study how to apply MANET technology to VANET and how to in-—
troduce PBNM, this paper implements Active PDP Discovery mechanism
which is suggested as policy transfer cluster management mechanism of

MANET in real networks by expanding standard COPS-PR protocol, verifies



the design of Active PDP Discovery mechanism through this process, and
improves it to a mechanism with less network load by using MANET rout-

ing protocol which is employed in the test.

Keywords : Policy Based Network management, Mobile Ad hoc network,

Vehicular Ad hoc Network, Quality of Service
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ACC Adaptive Cruise Control

AF PHB Assured Forward Per Hop Behaviour

bps bit per seconds

C2C_CC Car to Car Communication Consortium
CBQ Class Based Queuing

CcC Connection Close

CDMA Code Division Multiple Access

COPS Common Open Policy Service

COPS-PR  Common Open Policy Service-Provisioning

COPS-RSVP Common Open Policy Service-Resource Reservation Protocol

CPU Central Processing Unit

DiffServ Differentiated Services

DMB Digital Multimedia Broadcasting
DSCP Differentiated Service Code Point

DSMARK Differentiated Service Mark
EF PHB Expedited Per Hop behaviour

FIFO First IN First Out

FOP Find Other PDP

FTP File Transfer Protocol

GPS Global positioning System

GRED Generalized Random Early Detection
HTB Hierarchical Token Bucket

IEEE Institute of Electrical and Electronics Engineers
IETF Internet Engineering Task Force
IntServ Integrated Services

IPTV Internet Protocol Television

IPv4 Internet Protocol version 4

IPv6 Internet Protocol version 6
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ISP
IT
KA
LDAP
LKS
MAC
MANET
PCI
MNL
NIC
NoW
OLSR
PBNM
PCS
PDP
PEP
PIB
PMT
PREP
PREQ
RTP
QoS
RED
RF
RSVP
SDK
SFQ
SMI
TBF
ToS
Vel

Internet Service Provider
Information Technology
Keep-Alive

Lightweight Directory Access Protocol
Lane Keeping Support

Medium Access Control

Mobhile Ad hoc Network

Peripheral Component Interconnect Bus
Management Node List

Network Interface Card

Network on Wheels

Optimized Link State Routing
Policy Based network Management
Pre-Crash Safety

Policy Decision Point

Policy Enforcement Point

Policy Information Base

Policy Management Tool

PDP Response

PDP Request

Realtime Protocol

Quality of Service

Random Early Detection

Radio Frequency

Resource Reservation Protocol
Software Development Kit
Stochastic Fair Queuing

Structure of Management Protocol
Token Bucket Flow

Type of Service

Vehicle to Infra-structure
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V2v
VANET
VLAN
VMC
VoIP
WAVE
WEFQ
WRR
XML

Vehicle to Vehicle

Vehicular Ad hoc Network

Virtual Local Area Network

Vehicle Multi-hop Communication
Voice over Internet Protocol

Wireless Access Vehicular Environment
Weighted Fair Queuing

Weighted Round Robin

eXtended Markup Language
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(Pre—Crash Safety) (Lane Keeping Support) (Adaptive Cruise Control)
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Repository Access

Policy Management Protocol
Tool

Policy
Rules

Policy Repository

Status & Config Notification PIB

Info

Policy Decision
Point Repository Access
Protocol

Policy Protocol
COPS

Policy Enforcement
Point

od 6 AR U JEYA B X

a8 6. AW VY JEYZY FXE yoli gk WEYZ B} 24
of oJAL ARl ofsiA Aol Hols= 4 ] =+ (Policy Management
TooD ¢t Aeld AA-S Adsh= AA A% (Policy repository), 43 AFd4=
e A& wlx3tE PDP(Policy Decision Point), PDPZ u]e] HHE F4
ghal Z1o] wpE A8 Fal3k= PEP(Policy Enforcement Point)7} $)th.
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w23 o= ¥y 220o]F= SNMP(Simple Network Management Protocol)[30]¢]
MIB(Management Information Base)[31]19} Zt}h. T t& A AHA4ro AHA
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AS¥ral PEPRS-B ASwe Anje Aol wep AAS A 1HEg
PEPE AH Zoto]ddE(Policy client)® 2 4 gt} o] AAAAxI9} A4
A} Abolo] TR EFH LS COPS(Common Open Policy Protocol)7} A¢tw o] )t}
o] L2 EFo| tlalA 3G HBEZ thETh

3) COPS¢ COPS-PR Z2EF

PDPe} PEPHY] Z2EZ2 COPSE AY3ta gk £ FJolA= COPSEZE
EZ3 COPS-RSVP(Resource Reservation Protocol)[34], COPS-PR(COPS
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AP 2 Q) - (best-effort) B21e] WEL]AL AHULS QoSel wisgh 7]
e ¥aata A $rh E R TCP/APA A QoSE HA-w8 w29
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Upper layers
(TGP, UDP, )

Input
De-multiplexing

Input Ingrgss . ! TEdruing Outp.ut Input
Interfaces Policing Queuing

Interfaces

Traffic control
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® 2]7] HZl(Leaky bucket)

A=Y ¢85 (Scheduling algorithm)
® (CBQ(Class Based Queuing)
® WFQ(Weighted Fair Queuing)
® WRR(Weighted Round Robin)

=% "X (congestion avoidance)
® RED(Random Early Detection) Queuing

® GRED(Generalized RED) Queuing

Alrd QoS A Al
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EH
i

Priority Traffic
Traffic Type Applications
Level Attribute
0 (lowest) Best Effort
1 Background
2 Standard(Spare)
Business
3 Excellent Load
Critical
Streaming
4 Controlled Load
Multimedia
Interactive Less than
5 Voice and Video Media and 100ms latency
Voice and jitter
Less than
Layer 3 Network
6 10ms latency
Control Reserved Traffic
and jitter
Lowest la—
7 Layer 2 Network
tency and
[highest] Control Reserved Traffic
Jitter

B
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k=1 hop Cluster
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2) 559 PDP &4

523 PDP &4 7]'H& MANET ths AA7 6k EY= 32 E 98, of
= S YU ELZAA PDPL PEP Aol A dEg& 98 @2o=z Ayl
o]+ PEP7} PDPE #Hod o s5doz WA 2 3o dA vEYA

P38 29 4 S @ Aol

Mg e AA PDPI] H&dh= A4E Hlth HESZ Aq6 BiEe g
= PDP A, B, C7} 913 7k7 pDPel o)a @283 3l dode giow A

slo] 9t} PDPARE F 2 3 PEPRE 4% PREQ "WIAAE A2 o]
= 1, 2, 3 9lAl 1 hop Broadcast v}, PREQ #HAAE %2 1, 2 3

A A A AU AZ w3 9l PDPY AKXE PREP WA X|o] o} v
ANAE Bt == 1, 2 30 2Z5E ¥ PEP =% 4% PDP Temporary List
A BAS Ed PDP gl2EVF weoxa o F 4 &Y (Priority) 7} 71
=& PDP Al COPS-OPN WAIXE Wuja H&o] AFstd A4 H43 PDP
wxe] F4 A9 PDP hop # 22 A 3Fa PDP Temporary Listi= #| 7] 3kt}.
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PREQ (PDP Request) Message

PREP (PDP Reply) Message

Packet- Source
Packet-|  PDP- PDP g fim| ¥
Type |Information | S®8-Nu™ | sodress | PP hop Type | Address
2 1 1 B 2 1 4 1 1
P

-

- A
r \
r A
s \
S, Ay
/ \

I A
I N
I B \

A
A
A
N
|
[ \
\
L
\
A
L%
b
=

—————

PDP Temporary List

Priority | , 0" | PDP hop ¢

1 A 2
2 B 3
O O e _——— R
PDP PEP PREQ PREP COPs OPN
a9 15. 553 PDP ©43 pPDP X¥ 343

o AN A= F MENZ B A HAUZTE AAG] 9l
COPS-PRE &#3l3l, PDPE MNL(Management Node List)E FX o zH
AR A A PEPE #Elet= % ste] PEPY] oS #gd ¢ A=H st
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Function HANDLE_KA(COPS_KA_MSG msg) {
Pass Out: MNList File
Update MNList Using msg’s information
SAVE MNList to File
If (hop is increasing)
Send FOP To PEP
JendIf
} end HANDLE_KA

Function HANDLE_CC(COPS_CC_MSG msg) {
Delete PEP In MNList
Call CLOSE_COPS_CONNECTION()

} end HANDLE_CC

a8 16, 553 PDP €49 PDP &%t

18 155 PDPe] 93t PEP#E ¢} PEPS PDP &4 Aot} PDPS MNL
<2 PDP7} PEPE #El3t7] 184 AL&5ar, T3 PDP X 87 Z2EZQI

PREQe] ™3t &y o2 PREPE B4y uwf PDP ABE A¥37] Y= A

ot
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Function HANDLE_FOP(COPS_FOP_MSG msg) {
best_prep = NULL
Do {
Send PREQ To k—hop nodes
Receive PREP From k-hop nodes
best_prep = Choose best PDP Among PREP messages
} while (best_prep.pdp_information == NULL)
Call DO_COPS_CONNECT((best_prep.pdp_addr)
tend HANDIE_FOP

Function DO_COPS_CONNECT(char pdp_addr) {

Send connect msg To pdp_addr

tend DO_COPS_CONNECT

219 17. 559 PDP 40|14 PEP 5%
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2) MANET®] AR 7|49k yEL A F2 ZYdYgaE 9 +3 24

MANET®S AH 7wk YEYA #HYE YA g3} 22 73 24F50
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3
=

COPS-PR 22 EZ

=3 PDP g

QoS

1CHA 2CHA El
BZ PBNMe| 113 Active PDP Discovery2| 18 MNon Broadcast Active PDP Discoverye] 48|

Policy Management
Tool

Reposijory Access
bl

Policy
Rules
Policy Repository Policy Repository Policy Repositary

PIB | PIB
o o =
m Repository Access “ Repository Access Repository Access
Protocol Protocol Protocol
PREQ
ICOPS-PR PREF’l TCOPS-PREI 3 lTCOPS'PR

PREQ with Non-Broadcast

¥ 18, @A A

Md =

r I

a8 1694 2 dAgdA] e AF ZHE HEYa #Ee A A F
COPS-PRS T4z dAAcR Fdsta AAE WAy, & AH 7| ¥ E
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(3) COPS-PR 2z &Z

B COPS-PREZEZE Ao P XREZR 54 PDPIA Adsi,
PEPr=e] 2o wel A% e s, 4%

d PEPS| &34l et A A

—_

So

COPS-PR Protocol
COPS Objects
comexts Ao Reason LPDP KaTimer! PEPID/ poF Error
Handle| Report- interface /Dedision Decision Acct Timer Clientsl Redir/Last Integrity
Type Addr
Events
I:> T T l:> Policy
v
COPS Messages \b
REQ DEC RTP DRQ 55Q OPN CAT s KA 55C
T
[
Active PDP Discovery
PEP PDP
FDP Select FDP
Request | | Best Hop PDF MNL Reply Extend KA PDP Reply MNL FoP Extend KA
L % [ ]
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219 19.914 COPS-PR¥} 553 PDP ®&4e 748 HAv) &
ZREZ MAELS COPS HAAE A3, o] dWAIA F a4 f2 542
KAWAAE &ste] PDP ARE 528t m2 o3, 4%

A73le] PEPS PDP 2% ZZEF< PREQ| & w38 PREPO 93 A4
T% gl %3 PDP ¥4 71 7+ 8a% ofgfo Zrh

® COPS-PR Z=REZFO st

Mol A= 3 COPS-PRe] KAWAIA & 73te] PDP9}
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(5) QoS 7|¥ke] Eff¥ A

T QAA AL Aol A 39 (Ingress) EfF ] thsll Efe] wiro] o] Fo
Ao &H, Ll (Outgoing) ol whate] FHe] Zg5 o] X ojof gt} o] &
Asl Hms EGAA oA FHE QoS REEE o] FEh

g5 S9AA TEE QoS REES ol ol 7

FIFO(First IN First Out) Queuing
CBQ(Class Based Queuing)

TBF(Token Bucket Flow) Queuing
SFQ(Stochastic Fair Queuing)
RED(Random Early Detection) Queuing
GRED(Generalized RED) Queuing
HTB(Hierarchical Token Bucket) Queuing

DSMARK(DiffServ Maker)

F713 QoS RRELS £3AA AN wEIHE AT, IProute2 7]
Z|[44]e) &Jste] H+ 7hsshd, AAF o= te(traffic control) W@ o]7F A
A F8d QoS APIE o] &3te] AEZsA )

ol
o

QoS EdE F MANETO A8&Ed 4 A+ AL HTBUerarchical Token
Bucket)?} DSMARK 298 € & 9th HTB E22 TCP portE o=z E
o FHlE F dgFe digh nje= AT o, olAL A MEYZ
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218 20. Class Based Queuing

1% 21 HTBell &3 B3 2+

S0 whE g% LeE vEhl= CBQelH, 1Y 21

< CBQE =dste] HTBel & a9 vEHAZ dAel 249 Ao wa} =
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Filter | Class:1 DSMARK | ——» Traffic
Traffic .
E Filter  ——| Class2 | DSMARK | ——»
Filter |——m Classn | DSMARK | ——»

DSMARK Qdisc

18 22. DSMARK %37 714

18 222 DSMARK®] 53 /fdolv}. DSCP Z=o o5 ZHE @ EH

5o e Ao Fezd o8 BRHn ge o8 A5Ah

Drop Class 1 Class 2 Class 3 Class 4 EF
001010 010010 011010 100010

Low AF11 AF?21 AF31 AF41
DSCP 10 DSCP 18 DSCP 26 DSCP 34
001100 010100 011100 100100

Medium AF12 AF 22 AF32 AF4? 101110
DSCP 12 DSCP 20 DSCP 28 DSCP 36
001110 010110 011110 100110

High AF13 AF?23 AF33 AF43
DSCP 14 DSCP 22 DSCP 30 DSCP 38

¥ 2. DSMARK®] & &7

¥ 394 DSMARK® 3+ ZFHg2E Holar Ar. FH2= =2

AF(Assured Forward)¥ EF(Expedited Forwarding) PHB(Per Hop Behavior)&
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iwlist [interface] scanning [essid NNN] [last]

|
[interface] frequency
[interface] channel
[interface] bitrate
[interface] rate
[interface] encryption
[interface] keys
[interface] power
[interface] txpower
[interface] retry
[interface] ap
[interface] accesspoints
[interface] peers
[interface] event

[interface] auth
[interface] wpakeys
[interface] genie
[intErfacel modulation

29 2. sEelue] 47 b 3

1Y 25 Ysa 2@ AAAA A NICe 24 7hed detvHes B
a itk oy hH AA Jhed #AEvE g 5 5 AS ATl d¥%e =

= AL Bit Rate, Tx-Powere]™ Bit Rate 4t 4 oj= 5 Y ES

oy N

=i
T & G g ¥& dF SEE Ve =8 FOE T AERE HE
2 A8 devt gien, =goly A #E 2AHSIY AF WMAE Eol=
= Tx-Power #=& XAFo=ZH ddes ZHE d& F AL
Tx-Power: 7]¥ Zto] 20dBmo =z o] e =&holujulr}
7 vzv, 2 AT E Qg stedo] A s =8olH

A g sEEdTh

poi
rlo
il

wlan@ IEEE 802.11bg ESSID:"VANET"
Mode:Ad-Hoo Freguency:2.412 GHz Cell: 4E:B5:BB:44:4F:84
Tx-Power=20 dBm
Retry min limit:7 RTS thr:off Fraoment thr=2352 B
Power Manapement:off
Link Quality:@ Sipnal level:@ MNoise level:@
Rx invalid nwid:@ Rx invalid crypt:® Rx invalid frap:@
Tx excessive retries:@ Invalid misc:®  Missed beacon:@
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wlan@ IEEE 802.11bg ESSID:"VANET"
Mode:Ad-Hoc Frequency:2.432 GHz Cell: 3E:QB:@3:F9:5B:4C
Tx-Power=-44 dBm
Ketry min limit:/ RTS thr:off Frapment thr=2352 B
Power Management:ioff
Link Quality:®@ Signal level:@ MNoise level:@
Rx invalid nwid:@ Rx invalid crypt:®@ Rx invalid frap:0
Tx excessive retries:® Invalid misc:@ Missed beacon:@

18 27, Tx-Power s %A 3 =gloly] AA

Zefolw7F vbE ¢ Sl Hj A= SEtolwvit Aoldtr = mEhelw el it
EAZE o RS Fxstar givtd AA2E FusAu Ax AR 2A4Ss
Hhsto] s AA ghol HuiAE ol A 19 26 =gkolH e
2 ME3s BoFE 2oy, 19 27.2 Tx-Power A4S 248 $9
Zhol W] el gk 2 gholo

Aol F 7Ae Fd oz s P FPCritt NICS| A3t =efolw ] ¢t

Aol Zpol7k flernz AAA = AR, == P A W= e SvE W

_—
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1) +AAS QoS EGH Ao

Y B RE JYEPCEL BB~ AL 26M6171 Mo R AAS A o
2 A WA 268 20039 12490 T ow, 20099 114 AA7EA HA A

Aol o Ade B8P Az RE GuEE Axge] o)
shedlol 8 A9sta sholszdPoltt dldAle] PXESE e s
4o AT BB sk ow GB tatel Sl B@ Alxte] A3/
A 7] el YAere] LGAAF ohIA W, FEAEH SHA Ao
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g Aol AFdtE QoS EREH o] RES Aojd F
A& ol &3 QoSoll B FE2 5HN A ApAlE] A2 gt

2) MANET 98 Z2&3

o T Rz 3l

HES A 42
2 OLSRD(Optimized Link State Routing Daemon)[47]& ©]-&

FHzel INRIAS] el oalq A=H e, 400 ==, 600 ==l 2,000
wed o2 Al vES A Lk ozt Yk 5YA sez Rt
7eEel /W 7hedke] oy 7 WMo ew Al Wit ZuyE el )
3t
olsr.org OLSR daemon {:Q‘
Configuration Routes Links/Topology All About
Links
Local IP Remote IP Hysteresis LinkCost
192.168.0.101 192.168.0.102 0.00 (0.996/0.890) 1.128
Neighbors
IP Address SYM MPR MPRS Willingness 2 Hop Neighbors
192.168.0.102 YES NO YES 3 ||P ADDRESS | ~ | (0)
Topology Entries
Destination IP Last Hop IP Linkcost
192.168.0.102 192.168.0.101 (0.996/0.890) 1.128
192.168.0.101 192.168.0.102 (0.890/0.984) 1.141
MID Entries
Main Address Aliases

2% 28. OLSRD httpinfo plugin

1% 28.% OLSRD® httpinfo §-717]5 o2 7Hdsk 4AH
AA < OLSRDS ZUEd 753 % 7479 stebele) e
w3 A7 Link QualityE ]88 WEYA SAEE 19
= Rk A5e o8, Tzade Ao, ws ofEo
54T ¢ UEF sy
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3) COPS =& F9] 43

COPS-PRE] &l lojA= F4 HEHARAA Fdd A== ofdet &

<+ A=l

ﬂl

® Tntel® COPS Client SDK[48]
AdExLe] A Yofo] YA AFHJE AZELO] SDK(Software
Development Kit) 2. 2% COPS¢ COPS-PR ZRZEZES 3T £ YEE F o

AThiL Aok ShA R, Agde) ¥AZ A8 5 A

® Telia 1749 COPS +3[49]

MANETI A ¢] A=A 7|uk M EYA Ao tizh H= 733 @A ATF[5]ol
Al AbgE Aotk A9 He] Telia 9549 LuleA University of Technology®l

Al FEE Aolv AR, FAE AAE HAe 5 gl

® 1 9¢ COPS +3

e FH o7 University of New South Wales®] COPS-PR & [50]3%
Vovida ?17-4:¢] COPS @] AT} F &t B5F o|n| AAE AejolH, th&
Fo| A & g gldlTh 53] Vovida 749 COPS 78L& 71y #H-9 COPS
= e B APBlel A AR ghAIRE B ol Ml EakA| e A
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Ado= A= Ae=9] Tampere University of Technology®] Faster project
OPS Zr&EZ A2[52]8 X3t o 7+ HFE9

C
FHs ¥F C Z2I9S A%, GPL A%doz o 3o A

COPS-PR ZzEZeo] A4 Faof ##3dl 8L 33 COPS-PRe 3ol A

54 8 Y B4R Usd 22 =res ARSI
® Tperf[53] @ 5@ WAF F4 Erolvt xR & AolA = EY
7|75 ALE3F AT
® Wireshark[54] @ @ &St sf71e] B4 42 AREH o] ¢ etherealol Al &

AR Aer B A= szl 24 R adz B4 B2 ARSIt

i)

A

N

® VLC[55] : vy e 2EF
3l7] 93 ARgE AT vt A7 dEs AR ~EYY Al St

oJelEe] AUE FAlo] FBY 5 vk

W AR AE E8 tdE HaEWZo 28 29

3. COPS-PR9 +d&

>0

1@ Tampere University of Technology

OPS 7@ &2E o]&3te] COPS-PRE 7% #A F Altst= Al=wo

1) COPS 2Z2%ZF

(1) Keep-Alive
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¥ COPS ZTREFHo| FxoA PDPxE A4 t7] Arejol Al A 2F&al PEP7}
A 84& 31H COPS-OPN(OPEN)HIA A& HEslo] dAdsA dAvt. o4 o]

r

A =EE PDPE A 23S 7|gE #v7F @ Aeoln, PEP/F A& A4 2%

kA ekal AlS COPS 942 dHiel glow, KA(Keep-Alive) WAIAE &4

[6)

o

=

o] PDPee 92 FAZ A ") o] #AS =2 ¥ 31.9F #uk
TCP X E 219502 PEP7} 912 24-& 3lal TCP 14d¢] 4y, COPSaZd

& 29 313 o] ofei7HA At

TCF to Port 2126 (Sync Bit Set)
<«
TCP (Sync Bit and Ack Bit Set)
—>»
TCP to Port 2126 {Ack Bit Set) =
-
TCP Connection Established
< >
o COPS Client-Open (PEP-1D)
—>
COPS Client-Accept (Keepalive Timer Defined)
«—
COPS Request (Handle Object Defined)
—»

18 31, COPSEZ g o 93 A4 1A
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0 1 2 3

Data

Op Code : 8 bits
The COPS Operations :

1 — Request REQ
2 — Decision DEC
3 — Report State RPT
4 — Delete Request State DRQ
5 — Synchronize State Req SSQ

6 — Client-Open OPN
7 — Client-Accept CAT
8 — Client-Close CC
9 — Keep-Alive KA

10 — Synchronize Complete = SSC

a9 32, COPSY &

o9 322 EF COPS9 Fxolt}h Version Z=& 4H]EZ COPS L2 E 9]
HAE YEIIT Reserved T3 002 AHEH, S == [WER e
COPS HWAR &S Z=EF3L7] H3g HA=olt}t. Op codews 1HI} #How,
Client-type T =+ 16H]E9] Zol& 7ZRAH, 0x00012 RSVP, 0x0002%
DiffServe QoSE A Al8laL, 0x8001F-H 0x800971A &= <MEiZglo]= 27 2] ALk
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(2) Policy Information Base

struct PIB_ TABLE{
DESTINATION ADDR = IP_ADDRESS
SOURCE_ADDR = IP_ADDRESS

POLICY(
DSCP;
PROTOCOL;
DESTINATION_PORT_MIN;
DESTINATION_PORT_MAX;
SOURCE_PORT_MIN;
SOURCE_PORT_MAX;
)
tend PIB_TABLE
I 3. 7 COPS Z2EZ 9 PIBe &

Bodpa s 33 33 23e FE gaoA] WA R AAS AFstE A

AxE WL 2 AR @3 PDP==o 374 FAsATh T 3.8 &9
AHAE AAste FEA v FUA e 524X IP 4, 28 al DSCP #3 Ef
o] Zutx e} EAX TCP XEC Hghyt Hag Z== FAA

A
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PDP PEP = PREQ PHEEEEDPS

1% 33, 5%3 PDP €449 PDP A ¥4

o]% PEP #4%= 219 33.014 ¥o]i= U2 PEPR:EZ #1, #2, #3C. =5 E PDP A
% B AH, 5 F 75 W/ At siAw, 1 AR E Y ARE dF53 PEP
#1, #2, #3004 43 PDPHA S & FolH, AMEA g ols x==<l PEP
#47 A7] Ao 2 EEH PDPIAIY & 8 ¢ F 9l ayE= Aty HA
UFeAe FadAxe s 1 F22 Agste] PREQE MWL |24

PEP #4% U2 PEPSERE e PDP F9] +1& gtozy A7) Aaeziy
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Table: Links

Local IP remote IP Hysteresis Linkcost
192.168.0.1081 192.168.0.102 @.o0 B.933/1.000 1.071
192 .168.0.101 192.168.0.103 @.oo B.020/0.000 INFINITE

Table: Neighbors

IP address SYM MFR MPRS Willingness 2 Hop Meighbors
192.168.0.102 YES MO YES 3 ]
192.168.0.103 MO MO MO 3 1

Table: Topology

Destination IP Last hop IP Linkcost

192 .168.0.102 192.168.0.161 B.933/1.000 1.071
192.168.0. 101 192.168.0.102 1.000/1.000 1.000
192 168 0. 163 192 1A8.0. 102 @ 569/A. 475 3 706
192. 16870102 192.168.0.163 0.478/0.627 INFINITE
Table: HNA

Network Netmask Gateway

Table: MID
1P Aliases

Table: Routes

Destination Gateway Metric ETX Interface
102 .168.0.102/32 192.168.0.102 1 1.6071 wlan@

192.168.0.103/32 192.168.0.182 2 4.778 wlan®
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PEP k=358 MNLS o]&sko] #elskal gtk o] MNLolA A4l o2 5 PEP
w749 Fo] F7bsHE PEP kel Bl wWAAZ PDP7F Aol #]
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KA WA X &&° COPS T2 EZFo|A PDPY 35-E F71slo] 7]& KASH

Fotex sto] FHEIAUY. F713 Fe= MNLE Wig& 353 9

PEPE= €% KAES ¥o™ common_header Fo MNLS QEAE Hdz A
ekt 2 KA #AAA= @k COPS 28 A3 852 AMEHY, A
A Protocolol A<= ol & #3te] 1€ PDPS PEP Al
o] ARE WA He] Avh 19 362 EE KA HAA7 A5 WS

r o
i)
ol
offt
oflt
g
-/
av!
o

handle packet: received COPS message: Keep-Alive (KA)
handle packet: received COPS message: Keep-Alive (KA)
handle packet: received COPS message: Keep-Alive (KA)
handle packet: received COPS message: Keep-Alive (KA)
handle packet: received COPS message: Keep-Alive (KA)
handle packet: received COPS message: Keep-Alive (KA)
handle packet: received COPS message: Keep-Alive (KA)
handle packet: received COPS message: Keep-Alive (RA)
handle packet: received COPS message: Keep-Alive (KA&)
handle packet: received COPS message: Keep-Alive (KA)
handle packet: receiwed COPS message: Keep-Aliwve (KA)
handle packet: received COPS message: Keep-Alive (KA)
handle packet: received COPS message: Keep-Aliwve (KA)
handle packet: received COPS message: Keep-Alive (KA)
handle packet: receiwed COPS message: Keep-Aliwve (KA)

2% 35, COPS ZREF9 EF KA(Keep-Alive) ™ A|A
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Function FILL_MNL(void){
FILE = "/SOMEWHERE/MNL"”
If (FILE is NULL) Than
Display Standard_Error
Else
BUFFER = Read(FILE)
Endif
tend FILL_MNL

Function COPS_SEND_KA_CALLBACK(integer COPS_MSG){
IF (COPS_MSG == 1) Than
Call FILL_MNL
Else
Display Standard_Error
Endif
//EF COPS-PR #t] #
OBJECT.CONTENTS_LEN = FILL_MNL(integer BUFFER)
OBJECT.CONTENTS = FILL_MNL(BUFFER)
tend COPS_SEND_KA_CALLBACK

Function HANDLE_KA (integer COPS_MSG){
Call COPS_SEND_KA_CALLBACK

Pass Out COPS_MSG + COPS_SEND_KA_CALLBACK
tend HANDLE_KA

28 36. KA WAA &34 93 CALLBACK o 7@

PDPol A 3 COPS ZREFo|A KA wAX A4 g F 719

ZF7}&te] PEP #E] #]AE<¢ MNLE sl&Eo] ¥uA &Avt. 18 36.%=

FAe Eoltl. COPS_SEND KA CALLBACKS KA WAIX dAE 3 o

F7tE = ggola, o] s FILL MNL 342 vthA] &3kt FILL_MNL3
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A7 2] MNLS W o] A&l gli= ad=o|t}

Function HANDLE_ KA (interger COPS_MSG){
WRITE_MNL_FILE(char CONTENTS)
PRINT_MNL_FILE(char CONTENTS)

tend HANDLE_KA

Function WRITE_MNL_FILE(char CONTENTS){
FILE = "/SOMEWHERE/PDPINFO”
Write(FILE) = CONTENTS

tend WRITE_MNL_FILE

Function PRINT_MNL_FILE(char CONTENTS){
Display(CONTENTS)
tend PRINT_MNL_FILE

% 37. PEPO A & KA ® A x| 2]
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U 1 LF&«1lUU Ve LWL 1 =l 1 174« lUU e U Ll 1

7 | 192.168.0.101 | <] | 192.168.0.116 |

handle packet: received COPS message: Keep-ARlive (ER)

Priority | PDP Addr. | PDP Hop | Neigbor Addr.
1 | 192.168.0.101 | - . | - 192.168.0.111 |
2 | 192.168.0.101 | o 1 | o 192.168.0.100 |
3 | 192.168.0.101 | o 2 | o 192.168.0.112 |
4 | 192.168.0.101 | 3 B | - 192.168.0.113 |
5 | 192.16890. 101 | i 4 | F 192.168.100.221 |
[ | G2 W68 39 TOH | o 5 | i 19281%8.0.115 |
7 | 192.168.0.101 | - (5} | o 182 . 16840116 |

handle packet: received COPS message: Keep-Alive (EA)

Priority | PDP Addr. | PDP Hop | Neigbor Addr.
1 | 192.168.0.101 | i 1 | o 192.168.0.111 |
2 ] 192.168.0.101 ] B 1. ] - 192.168.0.100 |
3 | 192.168.0.10% | ] 2 | - 192.168.0.112 |
4 ] 192 .168 . O] | F 3 ] 1 i . 168.0.113 ]
5 | 192.16820° 104 | i 4 | 1 S 168.100.221 |
[ ] 192 .1 88T O S | e 5 ] 1 B . 168.0.115 ]
7 | 192 . 168 =1 01 | o & | 1 192 .168.0.116 ]

18 38, 343 KA(Keep-Alive) #lA1 X ¢] &H ¢

9 382 9A Ad3sl 5 COPS WAIAE PDPS} PEP %ol A &4sle] A
% KA dYAAoltt. d4¥ AMi= PDP Hop Z=E 7|Fow AHF AL

Priotity #& Fo] A8t =S sglr}y. o] Ay thE PEPY PREQY $w3
= PREP®| PDPA M2 Apg® T}

3) PREQ, PREP do]dE
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Packet- Source
Type Address

Seq_Num TTL ‘

18 39. PREQY sy +x

Packet- PDP- PDP

Type |Information | 2N | Adgress | PDF P

1% 40. PREP9 &t +%

9 399 28 40+ o d PDP ®4 Protocolol A AISHeR= PREQS}
PREP 3&tje] %o|t}. 28 39.¢] PREQ 3|tolA Packet-Typec] 1o]™
PREQ H A A& YEF Y, Source Address™ PREQ WA A& HuU+= PEP =
= A4l FAE EAISHY, Seq Nume {719 F5 FA8 2] 98] AF§-gh
th Zigal TTLS PEPe] #aL wiAlA| o] =g W E & = Adstr] 9l A
R A=

17 40.9] PREP "AA= PREQ #AAell theh &5 HAA= PDP7F =4l

= A ARl AEE QAEsal, PEP== 5= el PEP7E COPS <«

pe)

i

H PDP AHE fFUNEEZ 218}, Packet-Type] #te] 20| PREP v

Al A el PDP-Information<- Al 7}A| -9 +& 7FAaL d=d 3 HAl=Z 2

o

7] Ap4le] PDPol™ 08 A|®3}a PDP address ZEoE= A2l o) FA2E 1A

ol PEPolH i@ w=25u A% PDPAA S & $F EAISA, 7+ HA

ol

L= FA3% ==} PEPSH 949 PDP7F gl Ao+ NULL #& 3ZA8

Q

3. PDP-Information 2=+ 02 A®EST. o] A& PDPo st Hx7) gl

= ZAolm =z PREQE Xyl PEP= AZ2 PDPE AEAsLA @At) A HA|

ol

++ PREPE W= x==7F PDPSl 4-foltt. o] 4-¢+= PDP-Information 2
=5 12 A"stal, PDP address =9 e AAle] F4E5 49star, PDP
Hop 2=9] e 0oltt,

559 PDP ©4o] 93wl PREQS TTL Z=o] && 7Foz HEYa A
+ AE AAIFGoY FHI HAFY BAAAE FaWAAE dFIA Fal
FHAZER B4X] PREQE HWA HE=E o] g2 & FolA Aoz nt
FATE 71 B3-S 100mse.® do] s HalE A7 Ul AsA o] PREQE
HuUA] Eshd #H 7]

@jeju  -a-



PREP_HEADER 7%A&= PACKET_TYPE, PDP_INFO, SEQ_NUM,
PDP_ADDR, HOP®] #Wi¥{& 7pzlt;. Zeal PACKET_TYPE PREQ ©|¥ 1&
Ao)slal, PACKET_TYPE PREP¢]™ 25 A9 th PREP7} dAEHE =&
7} PDPIA| PEPQIA|el we} PREP 3t Fto] &elxm= PEP_REPLY 0%
PDP_REPLY 1& #9189t} PREP= PACKET_TYPE©] 20| PREP A<
& v, A= Al 7 A2 vro] Al B 4 9dth PREPE M
© x==7F PDPQl 4-¢-9 PEPSl 7-%, ZLg]aL PEPo] A%t PDPol thd H& A
WoF 9l d-polth

PREPE MU= ==7} PEPo]al PDPe H&+ o] glthH, PDP_INFOo|+= 0%
A8 3ta, PDP_ADDRelE= #H< $¢ PDP AHE sy, HOPol:= %
PDP7}A| 9] £-& ™Al gkt

PREPE MU= Xx=7} PDPald PDPINFO == 12 Adsa
PDP_ADDRol= &%3atal A= ARAle]l F45 igstal, HOP = 02 AR %
1=

PREPE MU= %==7} PEP©]al PDPel A= o] g1#] &vpd, PREP # AX]
o 03 NULLS AR 0
PDP_INFO$} HOPel 2 A3}, o]

2 PDP_INFO =Z=E=o] AAH3la, NULLS

74 PREQoI gk SHo= 99 s 7hxl
PREPE W 553 PDP &4 7|HoAE A28 PDPE w4317 &8 %
AHAAE B AYAE A HAR, FAd HE A E Y =EE o
o]’ PREQ "X A& WA &=

PREPE Hul= ==7} PDPSl A% AAo=ZRY 4% weztx] g¢d A
HE o]&3le] PREQE £.A3F PEP =714 & ARE AFstH 3lal, PEP7}
PREQE &% wi= KA #A Ao olsfA] wghd PDPet A4le] AR E o] &3}
of AE3rh whof 84 =r7hx 9] HARE A HaH, Atd wWAYSEe W
A E PDPol 9745 &L PEPR==Z AHEE WWoz 3us 24 sho
K=

PREPE 5218 PEP =i oj# w=ToA PDP AXRE S48 5 v} 19
n=2 PREPE #1218 PEP w==i= ApAale] 413 PDP A Ho|A H A9 PDPE
Zhol o gk},



gunsnroses@ncl:~/PREQ PREP 2§ ./PREQ agent

Usage: ./PREQ agent <Server IP:Port> <Server IP:Port>...]]

Example: ./PREQ agent 192.166.0.1:5001 152.168.0.2:5001
gunsnroses@ncl:~/PREQ PREP 25

gunsnroses@ncl:~/PREQ PREP 2§

gunsnroses@ncl:~/PREQ PREP 25 ./PREQ agent 192.168.100.221:5001 192.168.100.221:5002

press Enter to find PDP

connected to PREP agent 152.168.100.221:5001

PREP agent = 192.168.100.221:5001 —-> PDP Info : addr = 192.168.0.101, hop = 4, is pdp = 0
connected to PREP agent 192.168.100.221:5002
PREP agent = 192.1€8.100.221:5002 --> PDP Info : addr = 192.168.0.102, hop = 1, is pdp = 0

Found the best PDP 192.168.0.102 and save it to file '/home/policy/best pdp.txt'

press Enter to find BDP

1Y 41. PREQ_agent

19 41,8 PREQ dlo]dEe] AdgstHolr} wHusgor] PREQE L TP}
TCP XEE A AHslo] Adslar, A3 PREP do|AEZREH PDP AHE A
=

f
o

% Wwob A7

junsnroses@ncl:~/PREQ PREP 25
junsnroses@ncl:~/PREQ PREP 2%
junsnroses@ncl:~/PREQ PREP 2% ./PREP_agent
Jsage: ./PREP agent <port> <MNList file path> <mode>
mode : 1 - PDP, 0 - otherwise
junsnroses@ncl:~/PREQ PREP 25
junsnroses@ncl:~/PREQ PREP 25
junsnroses@ncl:~/PREQ PREP 2% ./PREP_agent 5001 /heme/policy/MNList.cut 0

19 42. PREP_agent

1% 42,2 PREP olo]dE9 Assiwolr}, PREP oo]dES} w2 o
Hall QAE JFA AL APskA sl ew, 48 TCP XE9 AlFd PDP X 71
2oL wpA et S2xb= ZpAlo] PDPelw 002 Aasla, PEPo|W 12 AAste] 2
R li=
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type - |

srcaddr : 117.17.102.208

seq num : 1

75 v : 10
Found the nearest PDP [152.168.0.101] to PREQ agent[19%2.168.100.221]. hop = 4
Found the nearest PDP [152.168.0.101] to me. hop = 4
Found the nearest PDP [192.168.0.101] with hop [4]

PDP information : addr = 192.168.0.101, hop = 4

1% 43. PREP9 4 =¢

% 43,2 PREQE W2 PREPQ 3lwWo|t} zpale]l 1249 PDPS} A7] ApAl o
ZEE 243 PEP7IA| 9 AHE nlegto =z PDP AHXNE At}

gunsnroses@ncl:~/PREQ PREP 25 ./PREP agent 5002 /home/policy/MNList.ocut.l 0
client connected : 192.168.100.221
PREQ Header

B o Y o %)

type =i
srcaddr : 117.17.102.208
seq num : 1
ttl = 10

Found the nearest PDP [192.168.0.102] to PREQ agent[192.168.100.221]. hep = 1
Found the nearest PDP [192.168.0.102] to me. hop = 1

Found the nearest PDP [192.168.0.102] with hop [11]

PDP information : addr = 192.168.0.102, hop = 1

1% 44. PREP® 34 =9 #2

138 44 PREQE F W9 PEPO dAFdvar 7FA e u, 5 WA PREP

lojdEe] 23t axolH, A AR 22 &S T

4) Management Node Liste] 4
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ﬁable: Links
Local IF remote IF Hysteresis Linkcost
192.168.0.101 192_.168.0.102 0.00 1.000/1.000 1.000

Table: Neighbors
IP address S¥YM MPR MFPRS Willingness 2 Hop Neighbors

192168 .0.132 YES YES YES 7 2
192.168.0.111 YES YES YES 7 A
192.168.0.113 YES YES YES 7 3
19221680105 YES YES YES 7 5
192.168.0.114 YES YES YES 7 4
192.168.0.116 YES YES YES 7 6
192.168.0:100 YES YES YES 7 4

Table: Topology

Destination IP Last hop IP Linkcost
192.168.0.102 192.168.0.101 1.000/1.000 1.000
192:-168.0:101 52 _W6880. 102 1.000/1.000 1.000

Table: HNA
Network Netmask Gateway

Table: MID
IFr Rliases

Table: Routes

Destination Gateway Metric ETX Interface
192.168.0.102/32 192 .168.02102 1 1.000 wlan0

19 45, Bh-Rel o 2eE Au

I 45,8 %7 BEEEA AHE 27|93 OLSR #@9-"o o ==3

Holtg}, o] AHE 71F3te] 4 =4 PREQ A%3 PREPZ $93
o8 5},

gunsnroses@ncl:~/mk mnlist$ ./mk mnlist

Usage : ./mk mnlist managed-node-file manage-node-list
gunsnroses@ncl:~/mk mnlist$ ./mk mnlist MNL

MNL. txt MNList.out MNList.out.2
gunsnroses@ncl:~/mk_mnlist$ ./mk mnlist MNL.txt MNList convert.txt
pdp_addr : 192.168.0.101

1922.168.0.111 1
192.166.0.100 1
1%92.168.0.112 2
192.188.0.113 3
192.168.0.114 4
192 168 .07 55
192.168.0.116 &

gunsnroses@ncl:~/mk mnlist$ eat MNList convert.txt

Priority | PDP Addr. | PDP Hop | Neigbor Addr.
1 | 192.168.0.101 | 1 | 192.168.0.111 |
2 | 192.168.0.101 | 1 | 192.168.0.100 |
3 | 192 68 0203 | 2 | 192.168.0:112 |
4 | 192.168.0.101 | %3 | 92 68 . 07113 |
5 | 192.168.0.101 | 4 | 192.168.0.114 |
5] | 192.168.0.101 | 5 | 192.168.0.115 |
7 | 192168 05207 | [ | 192680511 |

qunsnroses@ncl:~/mk mnlists M
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°of A¥ ¥ 463+ 2ol AeHa x7]el PDPel H&F JuE AlTsta
PREQ £3¢] thd PREP ¢% A& & 291th COPS #1740 9h4dd o KA
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5. QoS X499 A&
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.config - Linux Kernel v2.6.28.10 Configuration

Networking options
Arrow keys navigate the menu. <Enter» selects submenus -——3.
Highlighted letters are hotkeys. Pressing <Y» includes, <N> excludes,
{W> modularizes features. Press <Escr<Esc» to exit, <?> for Help, </>
for Search. Legend: [*] built-in [ 1 excluded <M> module ¢ »

[*] IP to Appletalk-IP Encapsulation support
[*] Appletalk-IP to IP Decapsulation support
¢M> CCITT X.25 Packet Laver (EXPERIMENTAL)
{W> LAPBE Data Link Driver (EXPERIMENTAL)
<M» Acorn Econet/AUN protocols (EXPERIMENTAL)
[*] AUN gver UDP
[*]  Native Econet
<M> WAN router
ﬂ‘] QoS and/or fair queueing ---2
Network testing --——»

< Exit > < Help >

29 47 fsa A QosSE A4

-onfig - Linux Kernel v2.6.28,.10 Configuration

QoS and/or fair queueing §
Arrow keys navigate the menu. <Enter> selects submenus —->.
Highlighted letters are hotkeys. Pressing <Y> includes, <N} excludes,
&> modularizes features. Press CEse>€Es€> to exit, €7 for Help, </
for Search. Legend: [*] built-in. [']'excluded <M> module < >

<M> True Link Egualizer (TEQL)
¢M> Token Bucket Filter (IBF) =
<M> . Geperic Random Early Detection (GRED)
Q> Differentiated Services marker (DSHARK)
<W> - Network emulator (NETEM)
N> Inpress Qdisc
wx (lassification %k
{M> Elementary classification (BASIC)
<> Traffic-Control Index (TCINDEX)
¢M> Routing decision (ROUTE)

¢ Exit > < Help >
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Collection @jeju -7 -



Y 4TS 17 B Pns AL QoS FY BES AR s 1
golth. A4E QoS wES Ak st TCP @lvle) DSCP 2= whge] 7h
s sk,

tc gdisc del dev wlanl root

tc gdisc add dev wlanl handle 1:0 root dsmark indices 8
class change dev wlanl classid J:§ dsmark mask 0x0 value 0xb8
tc class change dev wlanl classid 1:2 dsmark mask 0x3 value ©x58
tc class change dev wlan1 classid 1:3 dsmark mask ©xe3 value 0x10
tc class change dev wlanl classid 1:4 dsmark mask 0x1f value Ox60
1
1
1

tc class change dev wlanl classid 1:5 dsmark mask ©x0 value Bx30
tc class change dev wlanl classid 1:6 dsmark mask 0x3 value 0x70
tc class change dev wlanl classid 1:7 dsmark mask ©x0 value 9x0

tc filter add dev wlanl parent 1:@ protocol ip prio 1 u32 match ip src 192.168.0
J1e1/24 flowid 1:1

|
2% 49. traffic control DSCP

o9 495 DSCP FHAE tc HHoj=z 73 sfdolr. g~ 1.0 EF
PHBo]H, v x= AF PHBol| gl e~ AHojolu}k mpxro 2 (e filter® &
olo] o8] EA IPE=FE o]t 7o tdle] EF v S 33l QoS A &

o L@ A4 ALdS T3 AA 2y = g A
3) EAHA A Agdolx

A4 293 P2 9 Zeade B oo gaoa AuE AN we =T
o oFA § AEslel~z AT F dA Hch Ag® AL PDPol 93
A AL, PEPo|A] A Aol wpe} o
Aelsts wAR TASYT A9% 98 A9 A 239D s A
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54

Struct PIB_TABLE{
POLICY(
char DESTINATION_ADDR
char SOURCE_ADDR
char DSCP;
char PROTOCOL;
integer DESTINATION_PORT_MIN;
integer DESTINATION_PORT_MAX;
integer SOURCE_PORT_MIN;
integer SOURCE_PORT_MAX;
)
tend PIB_TABLE

¥ 4. PIB Hlo| &9 Tx%
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Function POLICY_DECISION(struct PIB_FILE){
PIB_FILE = "/SOMEWHERE/PIB_FILE”

If PIB_FILE is NULL then
Display Standard_Error
Else
Read(PIB_FILE)
Endif

} end POLICY_DECISION
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2) A4 A =49 +4

@ Policy Management Tool - Mozilla Firefox =N

File Edit View History Bookmarks Tools Help

o Policy Management Tool [+ -

Policy Management Tool

DstAddr 130,230.52.42

SrcAddr 130,230, 24.10

DSCP 0x2h in hex. for exmaple. 0x2b
Flowld 42

Protocol B

DstL4Porthin 0
DstL4PorthMax 1023
SrcL4Porithin 1024
SrcL4Porthax 65526
(SubmkGuery |

Done
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msg: Reep-Alive (KA)

msg: Regquest (REQ)

FrwkDeviceIdEntry.8: (1.2.1.3.1.8)
frwkDeviceIdPrid=8
frwkDeviceIdDescr=Linux router romukoppa
frwkDeviceIdMaxMsg=2048
frwkDeviceIdMaxContexts=250

FrwkPrcSupportEmtry: f& .2 .1  TSsesy)
frwkPrcSuppertPrid="7
frwkPrcSupportSupportedPrc=frwkPrcSupportEntry (1.2.1.1.1)
frwkPrcSupportSupportedhAttrs=0x11, 0x22, 0x33, 0x44

fscanfizet ™= 9
create tl : 192.168.0.103 182.168.0.101 2b 42 & 0 1023 1024 65536
fscanf ret = 9

create t1 @ 192.168.0.108 192 Ac8.0.101 2Zb 42 & 0 1023 1024865536
msg: Reep-Zlive (EKA)
msg: Reep-Alive (KA&)

¥ 52, PDPx==9] 49 PIBe PMTol gs] A A% Fd

19 522 PDP =94 PEPS 83d uwe} gatd A 1=
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HE
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send req: the tables to send:

FrwkPrcSupportEntry.7: {(1.2.1.1.1.7)
frwkPrcSupportPrid=7
frwkPrcSupportSupportedPrc=frwkPrcSupportEntry (1.2.1.1.1)
frwkPrcSupportSupportedAttrs=0x11, 0x2Z, 0x33, 0x44

FrwkDeviceIdEntry.8: (1.2.1.3.1.8)
frwkDeviceIdPrid==8
frwkDeviceIdDescr=Linux router romukoppa
frwkDeviceIdMaxMsg=2048
frwkDeviceIdMaxContexts=250

handle packet: received COPS message: Decision (DEC)

handle dec: COPS-PR Decision with Command Code 1

FrwkIpFilterEntry.5: {1.2.3.2.1.5)
frwkIpFilterAddrType=1
frwkIpFilterDstAddr="192.168.0.103"
frwkIpFilterDstPrefixlength=25
frwkIpFilterSzchAddr="192.168.0.101"
frwkIpFilterSrcPrefixlLength=24
frwkIpFilterDscp=43
fruwkIpFilterFlowId=42
frwkIpFilterProtocol=6
frwkIpFilterDstL4PortMin=0
frwkIpFilterDstL4PortMax=1023
frwkIpFilterSrcL4PortMin=1024
frwkIpFilterSrcL4PortMax=65536

BrwkTpFilterEntry.5: (112.3_2_315)
frwkIpFilterAddrType=1
frwkIpFilterDstAddr="152_168.0.103"
frwkIpFilterDstPrefixlength=25
frwkIpFilterSrcAddr="192 _.1658.0.101"
frwkIpFilterSrcPrefixlength=24
frwkIpFilterDscp=43
frwkIpFilterFlowId=42
frwkIpFilterProtocol=6
frwkIpFilterDstL4PortMin=0
frwkIpFilterDstL4PortMax=1023
frwkIpFilterSrcL4PortMin=1024
frwkIpFilterSrcL4PortMax=65536
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PDPE ARAle] ##&tal 9 PEP =28 5 ol%ds =288 & 47 571
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PEPo| AlZ% PDPE A 3tele Al o).

AN ¥ KA WAl A= PDP9F PEP AlololA wgelE HA| Aoz
PEPO| A% xpale] PDPZF-H oA il Slvhs A& SIAE F vk whef, o
£ A F PEP7} AAR UE PDPE 2 dud, FOPE 2 234 dAu),

F7H2 02 FOP WAIAE thAlste] HELAS] #He7tsdEs ol HHl

2 PDP23E 54 F7UF wWolxw v PDPE wsiabs A

-

_"
=
of Agete WS AdE B vk g vdEYL FHold k= F5
Hom HAEE AEFa old wel AL PDPE BH3E & 78 A

Hhggo=a 4H dEF 99 wdsA Y e Aotk

3) PEP9 Connection Close WA A

&% PDP &4 7|He] A= PDP &4 dag]FelA A28 PDPol 12
3= PEPE 71E&9 AZ€ PDPol CC WAAE AFSHA =i, o5 Fal

&

PDPE &% PEP AXEE MNLOIA 2434 €}, o]
AolH COPS-CC WAA=Z A 5 S

A2 PDPo] © w& §& 7Hevhd PEPE 7|€ PDP 28 %7 €rth ¢
HEZ F#3A

ols

X7 COPS ZEEZI

= P A

#1/bin/sh
killall pep
cat /home/policy/best_pdp.txt | xargs -t pep

% 54, A|R$ PDPR ¢1A3sE A ~3YE

AMZL HAS PDPel thdk A= 18 54.9 best pdptxto] Eo] ¢t} o]
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el

& FnR&oF vk 27 54.9 A A =<2l killall pep’ WH Al AEol A A

@jeju  -7s-



msg: Client-Open (OPN)

msg: Keep—Alive (KA)
cops_read_msg: connection closed
]
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BAHE S st BE wmd AdEdelz #9d Helgd sEav.

Flaos WSS Window ir Iface
v UH

@ wlan@
B wlan@
A eth@
B wlan@
A ethd
B ethd

% 572 2% EEEAZE 7Y Eaolth 192168010290 = 150w A4
o] o™, 192168.0.103¢ A== 192.168.0.1025 A olEfol® FAlsHA Frh
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192 168 0101 192 1680, 255
182 168 0,102

Time

0000
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UDP(OLSRD)
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Total Bandwidth(Khbi
Delay (ms)
Packets(MB) ts/sec)
EF Traffic 9.23 774 0.091
Non EF Traffic 0.49 4.23 88.262
# 6. QoS Policy 4 &) uf= =3
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