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Abstract of Master’s Thesis

Academic Year 2006

Improving communication stability and quality of NEMO

by multiple mobile routers cooperation

The demand for on-the-move and uninterrupted Internet connectivity is increasing in the
next generation IPv6 Internet. In order to fulfill such demand, protocols for host mobility
(Mobile IPv6) and network mobility (NEMO) have been standerdized. Especially, in Intelligent
Transportation System (ITS) area, there is a strong demand to connect equipments installed
on automobiles to the Internet with NEMO. At the same time, Parsonal Area Networks (PAN)
want to be connected to the Internet by NEMO. As mobile networks with NEMO deploy, NEMO
cluster which is interconnected mobile network will appear, for example drivers and passengers
who all have a PAN in an Internet-connected vehicle.

At the moment, each mobile routers of each PANs and Internet-connected vehicles are inde-
pendently working and maintaining multiple tunnels with their home agents. But a collaboration
among those mobile routers could be considered in order to achieve reliability, load sharing, pref-
erence settings and efficient battery saving for NEMO cluster. NEMO cluster arises brand-new
issues such as security, optimization of communication efficiency because of marging network.

To realize those improvements in the overall NEMO cluster, we propose the model to collab-
orate amoung mobile routers. With this model, the Mobile Routers Resource Sharing (MRRS)
system was designed and implemented. Evaluation results show that the redundancy and the
overall bandwidth for the nodes in the NEMO clusterare increased while overall energy con-
sumption is saved.
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gbooaoboboobuoaboan

ip6tables -A
ip6tables -A
ip6tables -A
ip6tables -A

PREROUTING
PREROUTING
PREROUTING
PREROUTING

|
ot

mangle
mangle
mangle
mangle

[
t ot ot

-p tcp --destination-port 5001 -j MARK --set-mark 201
-p tcp --destination-port 5002 -j MARK --set-mark 202
-p udp --destination-port 5003 -j MARK --set-mark 101
-p icmpv6 -j MARK --set-mark 101

O 7.7 Netfiter 0D OO0D0O0OO00O0OODOO

1005: from
1005: from
1005: from
1006: from

2::/64 fwmark 0x65 lookup 101
:2::/64 fwmark Oxca lookup 202
2::/64 fwmark Oxc9 lookup 201
2::/64 lookup 201

078 000000000000000O00

74 OUO0Oooodd

O0000Linux2.5.16.7000000 MRRSOOOOOOOOOOOONEPLOOOOQO nemod
O0D0000000COnemoddd BindingOOOODOOnetfilter 00O0O000O000OOACPIO
ob0obOoboOooOOoONMRLODODOOOOOMR OO NMRLOODODODODODOODOODOO
gooooooooooooooooon
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goooooooooooooooooooooobooooooobgonDo

81 UOODOOONO

ooooooooooNEMOOOOODOOODOOODOOODOOUOODOOOODOO
OO0 NEMOOOODOODOOOOOO MRRSOOODOOODOOOOOO
RIooooO0O0O000000ooOooO0O00o0o0o0ooooOooOo0oO0OO0 NMRLOODODODODO
0000000000000 0RpODO0000O0000OO00O0DO0OOOO00DOoODOOOUOD
gboboobbooboboooboooboooboboooboboobbooboboobboon
ooooo
RAODODODODUDOOUOOOOONEMOOUODOOOOODOODOONEMOODOOOODOOODOOOD
gbooboboboobobooobobooobooooooboboboboobobooobo
ODoooOOoOOOOOOOOOOO0OONEMODODODODOOODOOODOODOOOOOOOOONEMO
gboobobooboobbooboaoo

82 0U0OOO

gobobooobboodobboobobuoobobuooobooobooobobooobboobobg
gboobobooboobooobooboobbooboonbooo

8.2.1 UU0O0OO0OODLOOOO0ODLODOD

O000000o0o0O00ooO0O00oOoOoO00CooOOO00OoOOOO00OoOOOBIOOOOODO
o0Ipv6eO00O0O0OO0OO0OOODO

ORBI0DO00000DDO Ethemet 00 0000000000000 0OODOODOOOOOOODO
000 Traffic Controld tc00 000 BA B 000000000000 0O0O0O0O0O0OO0O0OURZ
O0O000O00OO0OBOO IEEES02.11g0 00O COO IEEER02.11bOOOODOOOOOOOOO
BIODODOODODAODOODDOOOOOOODOOS0000000000 2024 Kbits/secOOOOOO
O0OMRIOOAOCOOOOODOOOOOBIDO 1010000000000000CO0bS0000
gboboobobooboboobbosoobbooobbooboooobooooboboooboboaon
goodbooboobboobobooboboooboooooobooBOObDOobDOO 20000
0000000 1024Kbits/secOBID O 201000000000 150000000 150000CO
O00000300000000000 1024Kbits/secdBIDO 202000000000 100000
gboo1wo00bodbO0drrouter 500000000000 0OO0OO
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2001:2:0:1::1

2001:1:0:1::1
HAl

2001:1::2 2001:2::2
2001:3::2
CN 2001:2::1
2001::4
2001:1::1 2001::4
Router 1
2001::2 2001::3 Delay : 50ms
(A) Bandwidth : 2048kbps
Router 2 Router 3 BID . 101
BidPriority : 5
Consumption: 5
2001:4::/64 2001:5::/64 2001:6::/64
' iy ' Delay 200 ms
A (B) (C) (B) Bandwidth : 1024kbps
(. ) “emaa, gmmmsss ] BID t 201

BidPriority : 15
Consumption: 15

m (C) Delay : 300 ms
2001:2:0:2::1 Bandwidth : 1024kbps
BID : 202

BidPriority : 10
Consumption: 10

2001:1:0:2::1

| 2001:1:0:2::feed

MNN1

| 2001:2:0:2::feed
MNN2

0810000

tc qdisc replace dev ethO root handle 1:0 netem delay 50ms
tc qdisc replace dev ethO parent 1:1 handle 10: tbf rate 2048kbit buffer 160000 limit 300000

082 tcOUIUIDDOO0ODOODDOOODOODDOO

ORIDDOODOOoOO0O0DoOoDRIOOOOO

081 0pPCOODO

CPU IEEE 0S
MR1 Intel Pentium M processor 1500MHz 512MB | Linux 2.6.15.7
MR2 Intel Pentium M processor 1.10GHz 512MB | Linux 2.6.15.7
HA1 Intel Pentium III (Coppermine) 256MB | Linux 2.6.15.7
HA2, CN | Transmeta Crusoe Processor TMTM5600 | 256MB | Linux 2.6.15.7
MNN1 Mobile Intel Pentium ITT M 1200MHz 1024MB | Linux 2.6.15.7
Router AMD Enhanced Am486X4 64M FreeBSD 4.9-R

8.22 UU0U0OOLOOLOOOOO0ODLDDOOOO

goboooooboooboobobogooooooboboboboooooboboboboobDo
O000R3ICDOOOOODOO0OO0IPv6OOODOODOOOOOMobileIPv6O000000O0O0O0O
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gboboobbooobooo3boooboboobboobboobboobboobboon
gbooooooooooooooooooonoog
O0000Oiperf0 000 B70000000OOIperf0 CNOOOOOOOOO MRO MNN
0000000000000 0000000000 ping60 000 [58 00000 OEcho request
Do0d0fdoooooooo0ooooooooooooooooooooB2000000
NEMO O Mobile IPv6 000000000 OtcO00O0O0ODOO0ODODOOOOOODODOOODOO
O0b000boboboobooboobboobooboDobboobDobooodMobileIPv6 OO OO O
OOO0OHome Agent 00000000 COO0OOOCOOO0ODODOOOOODOOOOOODO
gboboobbooboboooboooobooboboobobooboboooobooooboobooon
gooboooboboooboobobooobbooobbooobooooobooobboobo

gbooaboon

[t with VRS |
((HAl) CN* (_HA2 ) (ma1) CN a2 ) ((HAL) CN HA2 )
. ] s 5 ¢ "
| | § | I
T i — £
[} . .
I e i |
| ' R :
1 H H .
mrl [router 2 | [router 3 | [feer 1] [oiez]  [ronerd]  [roweri]  [rowerz]  [rowers ]
H . T 0
@ (b G (ld) """" (e) ® ® e (1) E— s ()
P : : !
(mr2)  (mr1) (wr2) (Mr2)
ni!

083 0000000

0820000000

] \ DDHM‘DDDDDDDD\DDDD

(a) | 53.320 ms 1940 Kbits/sec | 3000
(b) | 207.031 ms 972 Kbits/sec | 3000
(c) | 308.322 ms 977 Kbits/sec | 3000
(d) | 54.199 ms 1790 Kbits/sec | 5000
(e) | 209.667 ms 895 Kbits/sec | 5000
(f) | 310.252 ms 789 Kbits/sec | 5000
(g) | 55.441 ms 1507 Kbits/sec | 8 0 0 O
(h) | 208.061 ms 868 Kbits/sec | 6000
(i) | 305.844 ms 768 Kbits/sec | 6 000
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83 UUOOD

goboboooboooboboobboobbuoobobooobooobboooboboooboobo
O000MRRSOODOOODOOOOOOOOODOOODOOO MRRSOOODOOODOOOOOO

e JOODOODODODOO
e OO DOOODOODODOODO

o OO UOOOOODO

8.3.1 UUUObObOOUOOoon

OoooO0o0200000000NEMOOOOOOOOOO0OOOOOOODODODODOCODOD
O000000000RIO0O00O0O0O000DO0000000O0000O0O00OOOOONMRL
gboooboooboobooo

00000000 MR1O MR20O NEMOOOOOODOOOOOOMR20000O0O0D0O0D0O
O0R4UODODCOOOONMRLO BULOOOOOOODODODODOODOOODOOOONMRLOOD
O00000000O0CO00DOOO00DOOO0ODOOLOCALOODOONEIGHODODOODOOOODO
200000000DO000O00b0O0bOO0OO0 BIDOOOO30DO0OPRIOO BIDODOOOD
0000000004000 HoAOOOODOCODOOOOOODODOOOOOOOODOO Home
Address 0000000000000 000DODOODOOOOODOOOOOODODOOOOOODO
ACOOOO0OO0O00OOoooooOOOoOO0oO0oOooooooBATOOOOOODOOODOOOOO
OO00O0O0OONMRLODOOOOODOODDconsDOO0ODOODOOOOOOOODOODOOOOODODO
gboogoobooboobobooboobbooboobon

BULOOOODOO MRRSOOOOOOOOOONEMOOOOOOOOOOOOODODO RAO
goOooOoooONEMOOOO 3OODOOUODOOOOOOODOODOODODOODO MR2O
Home Agent 00000000000 DOOODODOOODOOODO

OoOooooNEMOOOODOOOOOOODOOO MR20O NMRL OO0 BindingO OO
gooooooboobobobooobooboboboboooboboboboooBULOOOOO
O00D00O00DO0ODOO0O0O0 Care-of AddressD0 00000000 DOOOOOODDOOOOOO
gboboboboboboooooboobobobooooboooooboobobooboooooon
gooooo

- A

NMRL
| LOCAL | BID 202 | PRI 10 | HoA 2001:2:0:1:0:0:0:2222 | BAT 97 % | cons 10 |
| LOCAL | BID 201 | PRI 15 | HoA 2001:2:0:1:0:0:0:2222 | BAT 97 % | cons 15 |
| NEIGH | BID 101 | PRI 5 | HoA 2001:1:0:1:0:0:0:1111 | AC 100 % | cons 5 |
BUL
| BULE | BID 202 | PRI 10 | CoA 2001:6:0:0:207:40ff:fe7c:4b44 | ethl | ba ready |
| BULE | BID 201 | PRI 15 | CoA 2001:5:0:0:200:46ff:fee6:9f1f | athO | ba ready |
| BULE | BID 101 | PRI 5 | CoA 2001:1:0:2:a00:46ff:feel:f55 | ethO | ba ready |

0 84: NMRLODOO
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00000000 MR1O MR20O0 NEMOOOOOODOOOOOOOMNNIOO MR1ODODO
CNOODOOs0010000000D0D00000MNN2OO0 MR2OOO CNDOODOO 500200
00050030 000000000000000000MR2000000000000000O0RE
googoog

ONGOING TRAFFICOOOODODOOOOCOOOOOOODOOOOOOoOooooOOoOOOO
ob0ob0OOMRIODODOOOOOOOO 010D ODOOO0OODODOODOObOOO20003
goboooooooMR2000000000600200000 500300000000 00O00LOO
gboogogo

gboboobobooboobobooobooboboboboooobobonoooooboobon
gobogbgooooboooboobooboboobobooboboobobooboboooo
gbooagbboobogbooaboo

ooobobOooONMRLOODODODODODODODODODODODODODOOODOOODO
goog

[T ONGOING TRAFFIC [IITILEEEEEITEEEEEr e e e et rrrrrrl
| port 5001 | HoA 2001:1:0:1:0:0:0:1111 | lifetime 15 | expire 30 |
| port 5002 | HoA 2001:2:0:1:0:0:0:2222 | lifetime 15 | expire 30 |
| port 5003 | HoA 2001:2:0:1:0:0:0:2222 | lifetime 15 | expire 30 |
[T ONGOING TRAFFIC [IITTLEEEEEITEEEEEr e e el

U g5 0o0obooooooogd

8.3.2 UU0UOLOLOLOO0ODLDODOODO

00000000000 000000000000000000000000000O0o00Ooon
0000000 OoRIooooooooooogo

000000000000 00oO0 MR1IOMR2O00D0OD0OO0NEMOUOOOOODOOOO BEOO
MR2O0000O00000O00O0ORAODDOO0DOO0OO0O0RAODOOOOOOOOOBIDODOOOO
O000000O0Home Address 0 Care-of Address 00 0000000 O0OOOOOOOONEMO
0o00Oo0O0s30ddooooodobooooooboooooooooMR20 NMRLOO 300
NMRLOOOOOODOOOOODODOOODODOBULOOOOO MR20O HA2O0DDOO 300000
O0o00do0oooooooooon

do00OO0o0bOOo0MR2000000000000D0000DOO0OOOOOMR200000
00000000000 0000000000000ONMRLODODODOOODOODOOODOO
0000o00bO0o0bOobOOobOo0obOooDo0obOOoobOooobOooDoOooOOoobOo MR1IOODOO
OO0 ACUOOOUOBIDO 101 0000000RBA0D 0000000 OOMR20 NMRL OO0
000000000000 0000000D00000000000000000O00Ooo0oOooDnan
HA20 0000000 DODOO BULODOOOOOOODODODODODOOOODODODODOOOOOOO
0000000000000 odDOooodo0ooooDOooDoooooooooooagon
O0o0oooooooooooooooooaoog

OOOMNN2OOODOOODO MR2O0O0O CNOODO 500100500200000 5003000
O0000000odUuoooo0ooMR2000000000000000BRUOOOOOOO
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ethl

MR2DERT — TN %(3TT

o :

g8e6:0000oooon

update_battery_all: battery status: AC

97%

update_battery_all: lowest IF is BID 101
update_battery_all: UP
up_all_if: ifconfig ethl up
up_all_if: ifconfig athO up
up_all_if: ifconfig ethO up

NMRL
| LOCAL | BID 202 | HoA 2001:2:0:1::2222 | AC 97 % | cons 10 |
| LOCAL | BID 201 | HoA 2001:2:0:1::2222 | AC 97 % | cons 15 |
| NEIGH | BID 101 | HoA 2001:1:0:1:::1111 | AC 100 % | cons 5
====BUL
| BULE | BID 202 | CoA 2001:6::EUI | ethl | ba readyl
| BULE | BID 201 | CoA 2001:5::EUI | athO | ba readyl
| BULE | BID 101 | CoA 2001:1:0:2::EUI | ethO | ba readyl|
oooao MR2 O0OO0O00000000

update_battery_all: battery status: BATTERY

update_battery_all: lowest IF is BID 101
update_battery_all: DOWN
down_high_if: ifconfig ethl down

down_high_if: ifconfig athO down

97%

NMRL:

| NEIGH | BID 101 | HoA 2001:1:0:1::1111 | AC 100 % | cons 5 |
BUL

| BULE | BID 101 | CoA 2001:1:0:2::EUI | ethO | ba readyl|

J

Ugsrngoboboooobooboooob

gbobooobobobobooboboobobobooboboboboobobooooboobong

gooooooooooooooon

I'111111| ONGOING TRAFFIC

[TI1T111 ONGOING TRAFFIC
update_battery_all:
update_battery_all:

NN RN RN AR RRRRN

| port 5001 | HoA 2001:2:0:1:0:0:0:2222 | lifetime 15 | expire 28 |
| port 5002 | HoA 2001:2:0:1:0:0:0:2222 | lifetime 15 | expire 28 |
| port 5003 | HoA 2001:2:0:1:0:0:0:2222 | lifetime 15 | expire 28 |
FEEEEEEETE e e e e e e

battery status: BATTERY
lowest IF is BID

967
101

~

update_battery_all: UP
up_all_if: ifconfig ethl up
up_all_if: ifconfig athO up
up_all_if: ifconfig ethO up
NMRL
| NEIGH | BID 101 | PRI 5 | HoA 2001:1:0:1:0:0:0:1111 | AC 100 % | cons 5 |
| LOCAL | BID 202 | PRI 10 | HoA 2001:2:0:1:0:0:0:2222 | BAT 96 % | cons 10 |
| LOCAL | BID 201 | PRI 15 | HoA 2001:2:0:1:0:0:0:2222 | BAT 96 % | cons 15 |
BUL
| BULE | BID 101 | PRI 5 | CoA 2001:1:0:2:a00:46ff:feel:£55 | ethO | ba readyl|
| BULE | BID 202 | PRI 10 | CoA 2001:6:0:0:207:40ff:fe7c:4b44 | ethl | ba readyl
| BULE | BID 201 | PRI 15 | CoA 2001:5:0:0:a00:46ff:fee6:9f1f | athO | ba ready]|

Us8 ubobboboooogoobogoooboooonDg
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8.3.3 UUUDLOOODLOOU

gooboboooobooboboobobobooobooobobboooobDoboboooooooboobo
O00RIOO0000000000000O0O0O0O0O000000D0ooooooooooooooo
MNN2OO CNOOOOO 500100580020 0000500300000000000000000
0000000000000 00000000000000000000 traceroute6[58] O OO
00000000000 MR20O00O0O0O0COOORIOODOOOOOOOOOMR200000
05001000000BO0O0O0O0OOSR02000000CO000005003000000A00O

googooboobgoooo

000000 50010050020 05003000000 traceroute6 000000000 RBINODO
goobooNEMOODOOOODOOODOOOOODOOODOOODOOODOOUODOROO
gboooobooboboobbooboboooboooboobob3soooboonoboobobon
goooboboboooboboboboboooobogsooon 2790000000 500200
310480000000 500300 (585000000003 ORBA0DDOOO0OOOOOODOO
gboooobobooooobooboboboboobobooobobooboboobo

gboogoobodab

B (©

R— 150012 H— 50022

(A)

H— 15003

089 000000ODO0O

84 UUOMD

f

MNN2# traceroute6 -p 5001 CN
traceroute to CN (2001:3::2) from 2001:2:0:2::feed,
30 hops max, 16 byte packets
1 MR2 (2001:2:0:1::2222) 0.357 ms 0.264 ms 0.101 ms
2 HA2 (2001:2::2) 207.9 ms 203.633 ms 207.71 ms
3 Router4 (2001:2::1) 211.715 ms 207.479 ms 207.783 ms
4 CN (2001:3::2) 207.792 ms 207.58 ms 207.983 ms

MNN2# traceroute6 -p 5002 CN
traceroute to CN (2001:3::2) from 2001:2:0:2::feed,
30 hops max, 16 byte packets
1 MR2 (2001:2:0:1::2222) 3.427 ms 0.608 ms 2.869 ms
2 HA2 (2001:2::2) 305.173 ms 307.605 ms 307.859 ms
3 Router4 (2001:2::1) 303.909 ms 307.769 ms 307.905 ms
4 CN (2001:3::2) 307.858 ms 311.732 ms 311.841 ms

MNN2# traceroute6 -p 5003 CN
traceroute to CN (2001:3::2) from 2001:2:0:2::feed,
30 hops max, 16 byte packets

1 MR2 (2001:2:0:1::2222) 0.357 ms 0.263 ms 0.242 ms
2 HA2 (2001:2::2) 51.902 ms b55.475 ms b55.767 ms

3 Router4 (2001:2::1) 55.709 ms 55.61 ms 55.67 ms
4 CN (2001:3::2) 59.747 ms 55.532 ms 60.21 ms

\_

~

J

0 810: nOooobooboobobooooo

goboobooobooboobooobooboo
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84.1 TCPUOUUODUOOUODOODOODOOOOORTITOODO

0O000O0O00OO000ooOOoNEMOOOOODODOOOOOODODOODOOOOODDOOOOOO
0000000000000 0000000000O0000OO0O000O0C00O0O00b0O0O0ORI
OO0DO0O0OO00O0ODOO0OOODO0OO0OMNN2OO0 CNOO MR2O0O0O 3000 TCPOO
OOoooboICMPv6OODOOOODOOOOOODOOODOOODOOOOMR2000000
gbobobobobobooooooboobooboboooobobobobooooooD
Oiperf000000OOCOO0ODOOODOOCOO pingg0O000OO

----- TCP R— h5001%
TCP R— h5002%
» TCP R— ~5003%
w ICMPV6

MR1DZ10

MR1DBERR

100MM5200FET

O 811: TCPhOOOODDOOOOOODDOO

OOO0OOCNO iperf0O0D0OD0OOMNN2O iperf 000000 OOOOOOO0O0ODODODOO 5001
0050020050030 00000 TCPOOOOODDOOOOOODOODOODODOOD 30000
OO0000C0COOMNN2O00OCNOOSROOOO ICMPv6 OODOODO 100000000000
gbs3co0booonon

o000 1wo0O0O0D0O0O0OOOobOOMR20000000000DODOCOOODOOOOTCPODO
050020 000000000000BOO0OOOOOOOTCPOOO 500100TCPOOO 5003
OooDOoICMbPve ODOODOOODOOOODCODOOOOOODOO

nooooo200000MRICODODODOODOO MR2OODDODOOOOOODOODOODODO
NEMOOOOOOOOOOMR2000C0ONEMODOOOODOOO MROOO 3000000
OOoO0DOOoOoboOoOoOooOoOoobooTcecpOOOsBOO300000 ICMPv6 DOODOOOOODOO
OAOODOOO0ODOOOTCPOOOMO2ZODOO0000000DODOOOBOODOOODOOOOTCP
OOoQ0s001000000000000O0COOOOODOOCODOO

200000300000000000MRIONEMOOODOOOO MNN2OOOODOOOOD
goboobo MR2000000D00D00DO0ODODODODODODLDODOOODOODODODO
gooooobOolobobooboobonboonDg

000000000000 00000000O00000OR 20000000 LO0O0OOOOOO
3000 TCpOOOODOODODOOODOO

o000 1000000 TCPODOOS00100 TCPOOD 0030 000000000000
O00000000R3000000 o000 10000000000000000O0O00O0OMR1
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——— TCPHKR—rES 5001 |
TCP R— h &S 5002
TCP R— + &S 5003

3500 [

3000
MR1DB70 MR1 DR

2500

2000

Throughput (Kbits/sec)

1500

1000

500

1200

RTT
1000 7

800 11 7

600 ] 7

RTT (Seconds)

400 7

200 [ 7

___,\I\AN.I\A____,LM1

O U
Packet loss 1 1 1 1
0 50 100 150 200 250 300
FRIBEFR (7))

0 812: TCPOOOODOODOOOOOOODOOOOOOOOODOD

ONEMOOODODOOODOOODOOODO1w0O0DOO20000TCPODODOS00100 TCPOO
050030 0000000000000000TCPOOO 500100 357.9 Kbits/sec 0 83% U 0O 0O
000 TCP OO0 5003 00O 788.41 Kbits/secd 161%0000000000000000O00O0O0O
3000 TCPOOOODOOODDOODOOOOODOOOL073.15 Kbits/secO74%000000000
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083 TCPOOOOOOOODOOOOOODOOOOOOOOORITOOO

0001000 \

100 0 0 200 O \

200 0 O 300 O \

TCPDOOO 50010

428.73 Kbits/sec

786.63 Kbits/sec

502.30 Kbits/sec

TCPDOOO 50020

530.26 Kbits/sec

457.11 Kbits/sec

498.20 Kbits/sec

TCPDOOO 50030

489.56 Kbits/sec

1277.97 Kbits/sec

296.21 Kbits/sec

TCPDOO

1448.55 Kbits/sec

2521.70 Kbits/sec

1296.70 Kbits/sec

RTT 539.51000 \ 61.33000 \ 671.37000 \

gboboobboobbooobooobooobboobbooobooobooobobon
oo0MRIOONEMOOUOOOOODOODOOOODOODOOOOOODOODOOODOO
oOopb200000 30003000 TCPOODOOOOOOOOODoOODO 1000O0DO0OOO
0000000000 0O0151.85 Kbits/sec 10%0 00000

OO0Oping 00000000 DOOOICMPveOODOOODODDODOOOOOODOOOOO3000
gboobobooboo3gbooobuoobobooobobboboobooboboboobooboon
0000000000000 000O0O00O0ODOOMNNDO CNOOODOOOOODOOOOoOo
U000 MRIODOODOODODOObR3951 00000 61.33000000000000000O000OO
0000000 478.18000081% 0000000000

84.2 TCPO UDPLUUOUOOODOUODOODODOOOODORTITOODO

gooooooooooONEMOODODOODOOOOOOOOOOOOOOOOOOOOOO
0000000000000 0000000000O00000O0O0O000D0CO0OO0U0OOORI
googooboobgoooo

OooooOoMNN2O00 CNOO MR20O000 2000 TCPOODOOOOO 1000 UDPOO
O0oonoOoICMbPv6 0000000000000 0O0OO0OOOOODDDODOOOOOOOOOMR20
gboboobobobobobobooobooboboooboooboboboooboog
OUO0DO0perfU0DO00O00O0O0DOOODOOO0OD pingd0OO0ODO

OOO0OOCNOiperf0O0D0OD0OOMNN2O iperf 00000 COOOOO0O0O0O0ODODODOO 5001
005002000000 TCPOOOODDDOOODOOSB0030000D0O0O UDPOOOOOOO
O000UDPOOODOOODODOOS8O0OKbits/secO OO DODODODOOOOOOOOOOOOO 30
O0O000ODOOOO0O0OOOOMNN2O00CNOOSGODOOICMPv6OODODOO 10000
gboogobogoboodonoooan

ooddwobObOooboooobooMR2000D0000000DOOOOODOOOTCPODO
050020 00000000C000BOOOOOOODOOTCPODOOS001OO0UDPODODO 5003
OO00D0O0ICMPv6 OOODOODOOOOODCOOOOOOODDOO

o0cobD2000000MRIOCODOO0DOOODO0O MR2O00OD0DO00O00O0000000O000000O
NEMODOOOOOOOOOMR2000OD0ONEMOOOOOOOO MROODO 30OD00O0OO
000000000000 O0OoouUbPOOObM00300000ICMPv6 0O0O0DOODOODOOO
DAODOOO0OO0O0OOQOOoOTCPOOOSOO2O00D00000D0CCOOOBOOOOOOOOOTCP
goO0s00100000000000DOOCOO0DOOOOOOD

2000003000 00000000 MR1IONEMOOODODOOO MNN2OOOODODOOODO
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----- TCP R— h5001%

TCP R— 50028

UDP R— +5003% 0.8Mbps
wi |CMPV6

MR1DBEAR

100MM5200FET

0 813: TCPO UDPOODOOOOOOODOOOOOOD
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