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abstract

In late years, the demand for multimedia communication has been raised extensively. To
guarantee the QoS is extremely important. QoS defined here is to guarantee target bandwidth.
In order to realize it, TCP-AV has been proposed and implemented, and it is achieved in a wired
environment. However, wireless environment has problems different from the wired environment.
When multiple terminals are communicating, it is said that unfairness of the throughput among
terminals is observed caused by control mechanism of the data transmission right. As a result,
there is a possibility that it cannot control the bandwidth effectively. Therefore we invested
and considered about fairness in this paper. We have used TCP-AV on wireless environment
and evaluated performance of multimedia communication, for aiming at better QoS controls by
resolving problems.

Kerwords 0 0 O TCP,wirelessLAN,QoS,fairness
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OoOooo. oog,7Ce-AVOOO0OO0O0OO0ODOOOD,00000bObOobboOoboboOooboooo
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gobbooboboodd. gog,ggoogboboobobboooooooobobooobooboag.
000000000000 30700000000000.0000000000 Iperf[11)000
. 0booobbuogobogdb,bbuooobooobbuoobobobooobbooi1200bDd
O.00b00bobobooboobooobobobobobooboboooooo. OO, Windows
O Linux O Iperf 0000000000000 OODOOOOOODOOOODOOMkODOODOOODO
O.00b0d0bo,00boboobob 25000000, 000000 320000.000,0
gbooboogogosbbuoooogooog.

3
2. P

Q g‘ Windows XP =]
i (5]

Windows XP  Windows XP Cionverise
g) T ! Ly( °°
convmcf\ Ceonverted> , @
N \ / Linux OS
oV ad
. 1 1 4 erter
<Wireless=> \\ 7’ -

(IEEE802.11g)

Tperf:120sec

v, _ -
v 0 -
N e, -

AP

Dummynet

<wired> (Delay=2.5ms)

0 3.1: 00000 LANODOODODO

3.1.2 0000000

ooooboogbo s3sbgrboobbooboobooboobb 320036000, 0000
0300400000, 0000000000000 OO.bOoO0,b00b0s5b0070000O0
goolobboou,bogggbobougoobboooooon.

0 3.2. TCPUOO0O0ODOO0ODOOODOODDOO 30
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4A (Win-Win-Win-Lin2.4)

AN—T vk [Mbps]

0 3.3 TCPOUDOUODUOLOOOOOOODO 40

B Windows
B Windows
O Windows
4 OLinux2. 4
BLinux2. 6

ZI—Tk [Mbps]

0 34: TCPOUDOUODOOOOOOODOODODO 50

gbooboboobobooboboobooboboobooboboobobobooobg
MACOOOOOOOOO,000000D0O00O0O00DOO0O0DOO,ODD00b0O0O0DbOOO
OooooOoOooooooooobo MACOOOOOOOooOOo,0b0b0,0D000O0OO0O0bO
oboobobooboooboobuooboobobbobooboobooboobon

gbooboboobbooboobbooboo,bbooboobbooboobboobog
ooO,000bo0ooobooobooobooboboobboobboobbooobUoobobo
obooboobobooboobbooboob,booboobbobbuoobobooobon
oooobobobooo,boboboooo,boboooobobobooooboboboooon

3.2 UO0Ogoooobooonnd

gboodgbbgbbogobobodgbbuogoobooob.bbuoobbooobo.ooboba
g.gbbuodgbbdogbobooobbooobbooobboo,buooobbuoooboba
OO00000. boboboobooooogo oSuboooooobooooobooboboboo
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B PC1 (Windows)
B PC3 (Windows)
0O PC4 (Windows)
O mobA (Linux)
B note 1 (Linux)
O note2(Linux)

Z =T YN Mbps]
© - N © &2 a o w ®

0 3.5 TCPOUDOUODOOOOOODODOD 60

@ PC1 (Windows)
B PC2 (Windows)
O PC3(Windows)
[0 PC4 (Windows)
B mobA (Linux)
@ note 1 (Linux)

B note2(Linux)

AIL—TYHMbps]
O = N W Ao N

1 2 3 4 5 6 7 8 9 10
B (=]

0 3.6: TCPOUDODOOOOOOODODODO 70

oogb.goboobobboboobuoobuoobooboboob,bo0oboobon.

3.21 0OJ0O0O0O0OO0OOOOOO

gboobog,gggobbbuoooobbbuogobobbbooogoobbooogobo

(1) 0O

OooooobdobobobobooOo,0bob0ob0 LANODOOObOOobOoogoog 37ooo

O Iperfd 12000 0000000000D0O0O00O0ODOOODO.
goobo38boouoon. bobboooobboobbod 20Mbpstd 25Mbpsd 0000, IEEES02.11g

OO0 LANOOODOOOOOODOOO.0obooO,00booboo0ooboobobooooboobooo

OO00. 00,WindowsXPOUODODO LinuxOSOOOOODOOODOOODOOOOODOOODOOOD,

gbbbuoooobbbuoooobbobooan.
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o

Windows:4
Linux2.4:2
Linux2.6:2

o op

16

<Wireless>
(IEEE802.11g)

<wired>

Iperf:120sec

/t__-

[au

O 3.7 000000000000 O00b0O00Od

N
S
I

U 3.8 0ugggbooouoooobobogd

(2) O0O0LANOOOOOO

OO0O000D00000 LANODDODOODOODOOODOOobODOOoOobOoooobOoOobD LANODOD
OO0ooboooboooboooobooobooooo,oboooog. Iperft0b 00 120000000
O000000obooooooobos3vygoooooooon OoSd WindowsXP,Linux2.4,Linux2.6
gooo

Windows

Linux2.4
r

Linux2.6

@«@

Iperf:120sec
<Wireless>

# (TEEE802.11g)
Delay=2.5ms

. <wired>

%

(€]

0 3.9: 00 LANOOODODOOOOOOOooDoboDobobooboo

goboosiodbbogboougoobo,ggobooobooob,gbobogbogon
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O00000LANODOOOODOODOOOD0O0,000 WindowsXPOODODO LinuxOSOOODOO
obobooboobooboo,bbooboobooboobo

w
o o

@PrCl
B mobA
O notel

I )
o o

ZJL—F Y[ Mbps]
o

o o

EC1 EC2 EC3 EC4 EC5 EC6 EC7
A—HRyba =42

O 3.10: OO0 LANODOODODOODODOOODODOoDbOoooboO

(3) DODLANODOODOOODODOOOODOOOODOOO

OooooDo0oooooooobooOooooO,o0booooooooOo0o LANODOOODO
b 3.110o0ougoobobogg,bbooggbbboooobbbooogboboboo

0 3.11: 00 LANOOOOOOODOO

3.2.2 QJ0OOO0OOOOOOS

gboobogoob,bbbuggbbbooobbooobbbuoobobobuoobobo,bod
OO00OO0DbOO0bOoSOOob0o0oo0boooD200b0b0bOO00bO0oOO0oDOobOO0bOOobObOOoDOoDO
gboobug 3120000000
gobob3i3gd3ddupnoodbuoggbouoobbuooobb.ogn1ooboooon
goooooood. gogggggg,bbbbbbbbbbbbbibooooooog. gag
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\

1 V4
\

& A}

<Wireless> \‘ II
(IEEE802.11g)  + ; ,/

AP

X Dummynet
<wired> (Delay=2.5ms)

gl

0 312: 0000OO0oOoooooSOooooooooboonon

O0020000000000000000000WindowsXP O LinuxOSOOOOOO,00

LnuxOSOOOOOOOOOOO, 000000000000 3400000000 O0S000
gboobboodoooboooobboooon

t oz o8 o405 & 1 8 8 0w
s

0 313: 0D0000oopoooSubouonoobooonbot

3.23 UUOOO0OOoooobOon

OO0O00OO0O0b0OO00DOsbO00bOb0O0oboOooStoboooooooooboooboboboOooo
oboobooboo,o0bobobobbooboobuooboon

Oo0ooobDs320000000perf00D0O0O 120000000000000000.0DO,
03100 3.190000b0bo0boobuooboobo. b0 1gocbbobbobon
obobbo.0oboobobob,o0oboobgooboboobobobooboboobg.
gboboboooboobobooobooooo,0bobobobobobobobobonog
ooooooooOo,obo0oboboobooboooboboobooobooobo. bobogo,onoos

OO0 LANODOOODOOOOO,0000Db0000b0OOo00Doo0gooogoooooobo
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0 3.14: 0D0000O0DoOobDoSOoounoooonoo 2

sssssssssss

ZN—T 2N Mbps] — M Mbps)
"
B #
5
2 B

sssssssssss

0 3.15: 500000000000000 (Windows 3 0 ,Linux2.4 10 ,Linux2.6 1 0)

gboobodbbuogboboooobbobbuogbooobooobbooboob.oog,gbbda
gboobobgbooobobobobobooboboboboobobobbo,obubo
000000000000 LANODOOO,000b000obD oSgooooboooopooooo
obooboooo.

3.3 Uooog

gbogobuogbobuoboobobboobboobbooooo,buboboobobbda
OO0000000O0OD APODODOOODOODO ACKODODODOODOOOOoOoboDbOoo
gbobbuoogobboooobbon
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sssssssssss

@@@@@

zzzzzzzzzzz

0 3.17: 50000000000000 3(Windows 30 ,Linux2.6 20)

3.3.1 ApPUO0OU0O0O0OOoDOOOOO

(1) 0ooo

OO0, 00 LANAPOOOOOOOODOOO.OOLANAPODOO,00DDODOOAPODO
O00000000,000000000000 BUFFALO WZR-AMPG300NH]9| DO DO OO.
03200000 1000000000000DOO0OUDPOOOOD APOOOODO,000DO
0000 [12. 0000000000000 O0, 0000000000000 DODOO00000OO
U.0udgboobbobobdodgbo,ggoobuoboobobobobooboobobobobg.
goo,0boggobbodg,pggobboooobobooooobobogdo. b320bbod
OoOooooobooOoo,000b0o000bbo0obDboo APODODOODOODODOOOODOOO.

(2) 0oO0OO

ApO0000000OO0OODO ODOOD.DODOODLOO APODODODODOOOODODO
go,b03o0d0bodabb,gbodgbbobbuoobbuoobboooboodobboobg.
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aaaaaaaaaa

wwwwwwwwwww

12 3 4 5 6 7 8 9 10

t2 3 4 s 6 7 8 8 10

0 3.19: 50000000000000 5(Windows 40 ,Linux2.4 10)

gbogbboobuobodoboboobobooboboob,obobodoboobobobabg
OO0 APOODOOOOODODO TCP-ACKOODOOOODOOOOOODOODOOODOOODO
gbooog.

3.3.2 UDPODODOOOO

oboboboobooobooobooo uppObOoOobOobObOO.bOO0, 0000000 OO0ODOn
OACKOO0ODO TCPOOODOOOODODODOOOODOOOODODOOODODOOOOO. Ipert
oooo,uybpOooboo,goboobooboob. boo,0boobooboobooob,
OO00O00oooooooooooooooooO 1200000, UDPO 1470byte DO ODOODO
OO00. 00 ,WindowsO LinuxO Iperf 0D O0O000O0O0OOOO0OO0OOOOOOOUDPODODODO
OO000e4k0O0000OD0O0ODO. OO0, 0000000000000 100MbpsOOO. OOODO
gbooboog2s5b0bugg,iogggoobogoobboooooobobogad.
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*examplé

ransmitting
terminal Hello 1
Hello2
"~ Add numbers on

Hello1000

“ UDP packe{60byte
@ UDP packet came to
D/ Hello 1 (1) AP’s buffer untill 00"
—

Compare Hello 2 (2) packets consecutively]
added number by However, packets

transmitter and betweenl 00" and 120"
ety freceivin 8 Hello100 (100) have lost, because of
Hello 120(101) buffer overflow.

i
1 /
g Receiving
terminal Hello 1000 (700)

0 3.20: APOUODOOOOOOODOODO

(1) 0ooo

oboo32100b000b0b00boboobooooboobb0. 0b000 WindowsOD O OO
LnixOOOOOOO0OO0O0OOO0OOO,00000000000000.

jar B

fLinux OS

- <.

=
EN ‘ g
inux OS . Linux OS

0 3.21: UDPOOUODOOODOODO

gboboobo 31000, b0l LinxODOOO,000 WindowsQODOOGOGOQOO
gboo.ggbbodboodgbobodgbboobbobboob,bobboobboobbda
OO0o00o0o0o0o0o0ooooboooooooob0. boboobooooboobo0o ApOoboonoOoo
OOobo0boooooooboobob. wiredd, 000000000000 0O0DOOOOOOO, EC
OO00O0b0o0o0Oooobobob0oob0 LANODOODOOooDooo,uSBO USBOOODOO LAN
O0O00000000D0000D0. LinuxOOOO USBOODOO IEEES02.11g0 0 LANODODO
obobobooooooboooobobouooobboobL,oobboobDDbb. LinxOOOOO
gobbbboooooobbbbbbdooooobbbboboooooobo,obbbbad
0000000000 LANODODOOOOOUODOO0ODOOoO0oDOOO00oDOo. og,0o000O0O
Linux 0 Windows 0000000000000 O0O0DOOOOOOOOOOO0O0OO0ODOODOO,
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U 3.1 000000000000D00O0

Linux Windows

wired 93Mbps( 93Mbps ) | 97Mbps( 90Mbps )

EC 92Mbps( 30Mbps ) | 34Mbps( 33Mbps )

USB 27Mbps( 27Mbps )

OooooOoobo0o0oboOoooOooooo0ooobOoOoooOoooboboOooDbO ApODOODOO
oooo,0000b00boobobobobobooobooboooooooDooDooD. goLusBO
obogboooboobo,obbooboobbooboobboobooboobbon
obobobobboobooboobuoobooboobon.

(2) 00000 LANOO

OO0 2000000000000 00ooooo TCeO0OODDOOOOOOODOOOOOO
obooboboobooo.ogb,oboooboboobobobboobobobboobobobon
OO0o0o00ooooooo0. oo, 000000obopDoOooO0DOObO0O0UUOobODOn LAN
goooobboobooob. oo, gbbogbooobboobboobobooboooboba
OO0. Iperf0000 1200000000000DO0ODO0ODO. DOD 0000,000000. O
gobobobooooob20s00gooboobobbooo. bogogog 322000, 0040,0d
gboboobooogosbbbuoooboobooo.

gogobooobs23000. 0b0bodod,goooboboooooboboob.bbo,obbon
gobobboosodgoobbbbob, icoddgooooooobbbbooa,bboogad
gooobbooobooobboobboooboooboobboooob.oo,oubba
0040000000000 DODODDO.

goooooubpbOOb0OO0bOob0O,0b00o0bobobooboboobobob. ubpk
ooooooogooo,ACKOooogoo. oboogo,ubPOo TCPOOOODOODO,TCPO
OO000D0O0D00 ACKOOOOOooDoooobobooo.
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Q Q Windows XP
S|
Windows XP  Windpws XP =
i /D I Linux’os
m\ s /)

- 1 Li
12 inux OS
Iperf:120sec \ N , 4
\ ) ] ’
N A ' ’ -

-

A
<Wireless™>

FELR NV, -
(IEEE802.11g) NPTV

AP

Dummynet

<wired> (Delay—2.5ms)

0 3.22: 00000 LANOO (UDP)

Throughput[Mbps]
o = N © & @ o N ®

0 3.23: 0000 LANOOODOOOOOO (UDP)

3.3.3 UO00O0DOOOOObOTCPUDOODOOO

ooooobobobooboooboobo TecepOobOobooboobO. 00O, Db0b0DOobOOobOOobDOon
obogo,obbgobbooboboobboobboobbooboboobboobbon
oobooobogobooobooo,bboobbooboboobLb. booboobooboo
O Iperf0 120000 00. Windows O Linux O Iperf 00O O00O0OOO0O0DOOOOOOCOODOO
OO00oO0bOobO0ekODO0O0O0O0O0OO.00000ODO0ODOD25000000.

gbgs32a0b00p0oooboboboooobobobooboboboboobobobg
obooo.0booboobooboobooboobbo.obboob 20s00b0O0. 00
OOo0oooobods0o0obooboobob. obob0 1040 Windows, OO OO 50 Linux OO
OoooSoooooon.

gbogb32000. 1000000000000 000b00b000b00bO0bOobOo00obOg
O000000000000DoooD. CSMA/CAODOOOUOO0OAPOOOODOODOOOOOO
OO00000,000 ACKOODOOooooooooooooob. oooooo 100Mbps 00O
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Linux OS

EB

<wired>
Delay=2,5ms
<Wireless>
AP
(IEEE802.11g) ’l o~

’
AR ~
/, 1 \ ~ S~
’ ’ LN ~
\ ~ -~

g :\lll g i ?%i L|XOS

Windows XP Windows Xp ~ Windows XP yying

0O 3.25: 000000000000 TCPOOOOOOODOODO

OoO0,000000000000000,APOO0O0DOOOODOODOOOODOOODOODOO
O0000,0000000000D0O00 ACKOODODOOoOooooooooooooooooo
OoO0ooOoO0.0o00APOO0O0O0OO0O0ODOODOOOOOOODOOODOODOODOOOOO
oood

3.4 UU00OO0OLANOOOOOODOOTCPOOOUOOOO

go,bgobudboogbboobodgbuoobbobobooboobbooboboooo. b,
OO000000 LANODODOOODOODOOOOOOOODOOObDOODOObObOOODOoOO
gbooboo,boggobbobuoooobbboogon

3.4.1 0O0OOO

OO000O0DOO00O0bOoO0oO0oOoboOoDOoOo,uSsBOO0OOO0 LANODOODOODODOODO
OO000O0000 3200000 USBODODOODO LANODOOOO 300000000O0,10000



030 DODO0O0Ogoobobodd 27

ooooooboboboboobo. ooo,ubPpOoMOO,i0MOO1o00MOO0O TCPODOODO
O0O0000O0o0 Iperf00D0OO0ODDO.

4

@
5]

B
g

e@%

~
~
~
~
~
N
~

/
IS

(IEEES802.11g)
@ <wired> blzs Linux OS
0 3.26: USBOUOODOO LANOODODOOOOOD

goboo32rooooooooubPiIMOODOO IOMOODOOODOOODOOODOODOO
Oobooboooogo.goog,ubpPlooMOObDOnO TCPOODO,b000O0D0O0ODOODOODO
oboboobooboobob. oo, obobobobooboobooban.

USBZA FHRIRLAND 7 DIRHE

=k E 3]

O 83

ZJL—FvMMbps]
-
]
S
A
N

NEE

UDP (1M#&3E) UDP(1OME%E)  UDP(100M#E5E) TCP

O 3.27: USBUOUOOUOO LANOODOOOOODODOODOODOODOO

3.4.2 UDP

OO0000 LANODOODODODODO UbPOODODODOOODDOODODODOODO 32800
O.go0,00booogboboboobobobobuoboboobobobbobobo,ron
OO00O0DO0O0.0oS000,0000 1080 Linux24, 0000 60 70 Linux2.6,0 000 20
50 windows XPOODOODO. DODOOOOO,0000 1267000000000 0O00O0OO0
00,0000 3050 USBO0O0ODO0OOOO. 700000000 D0O APODODODOODOODO
OO0l1gogoobobobooogooobobooboooobobooo. ySsBgboooooooo
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Oo0000O00bOO00DOoO00oOOo0oo0ooboboOooo, MACOODODODOOOOO ubkPO
obobboboobooboobooboobuoobobog.

Delay=25ms
<wired>
wired \ =T Linux OS
5l

0 3.28: 0000 LANOODOOOOOOOOOOODO (UDP)

a o N © ©

Throughput[Mbps|
PN

&

0

&

&

E
aQ

\ /
] Converter-type |

0 3.29: 00000 LANOOOOOOOOOOOODO (UDP)

ggboboboogbboog3200b. buogoboob,bbuoodgbbooboogb,gobo
gbboboogobbbduoobobbbodoodobobboooobn.

OoooOoo,usBOO0O0OODO fair-shared EB+ 7000 SMbpsUOOODOOOOOODOOO
gboogogb,obbdobbodgbbodgbboobooboobboobobooboboobb.
goo,0buogobobbuoggbboogobb,bbuooobboooobobuoooboboa
OoooboooOoooo,0oobo0obooooob,uSsBObogoooooooooooooDo
O00000,00 20 3000000000000 000000O0O0O0000000O0O0OOO
oooo.gbo,0o00bybooboobooboboo,0boobuooboobboobon
oooooooo. oooo,7ceo0obooboobooboob0obO0obOobO0obOobOobOoDbOoD,
vbpOO00O0O00OO0O0ODOO0OOOOOOOODODODOOOOOODODODOOOOOOD.
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3.4.3 TCPOUOO

OOo,ubpO0000OO0OO0OO0OO0OOO0OO0O0O00O00O0O0O0O00O0000O00O000000OO0
O0000O0.00000 LANDOOODOOOOOo TCPOO0U0ODOUOODDOOODOODOO
OO0 330000. 000000070 00000D000.O0SOODO,0D000 1080 Linux24,
OO0D0060 70 Linux26, 0000 2050 windows XPOOOOO. OOOOODOO,0000
1267000000000000000O0O0,000030s0USBOOOOODOOO. 70000
OO00O00O0ApOO0O0DOOCOOOODOOO0OO0ODOOOOODODOD 1D00OO0ODODODO
Oooo0ooOoOoooooooooooo.uSsBOboooooooooooobooooobooooobo
Oo0000DOoOoO0OooboooOo,MACOODOOOODOOOODOOODOOOODOOoOOoDO
gooboooob.booggoob2s0gbbboog,ggobobo2b0bb,bbbod
0005%000000.0000000000000000000000O0O0O0O0O00O0 [13].

0 3.30: 00000 LANDOODOODOOOOO TCPOOOOODOODO

Throughput[Mbps]

| Converter-type |

0 331: 00000 LANOODOODOOLOOOOOOODOOD 250000

ggbobooog2sbdgoobobogobboooobbooos3iguoo. booobn,
Oooooooooboooobbo.ooo,usBogoo,oooooobooooboooooooo
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USB-type

throughput{Mbps]

4 s
terminal ID
N\ 1 [

‘ Convertestype

0332 00000 LANOOODODOOOOODODOOOOOD20000,000000 0.5%0

o000, 00000000 000bbo0og. usBOOOOOO fair-sharedd EB+ 70 0 0O 3MbpsO
oboobobobobooboobbog,boobbooboobboobuoobbobbon
O000 fairshare 00,0 000000 MbpsOOO OO GOOO.
00,0020000,000000005%000000000000000000000000
gbobogobbogd3a20bb.ggobooa,ooubbuoogboooobb,obobod
ooooog.
od200000000000D00000O0DOO0O0O0bDDOObO0O0O0DbDODbOOO fair-share
OO0,0000000MbpsO0O0O200000000000. 000, 00000000000,
00000 MACOOOOOODOOODOOOOOODOOOODOOOOOODODOO.
0000000000000 0000000O000ODO00O0O0O0 TCPOUDOD (400000
OO0D0o0b0ooooboooobood tepdump 0000000 OOooOooDOoOoO. 0DODO
D000, 0000000000000 00D00000DbO00O00O02.26Mbps O fair-share O
OO000000000000005L04KbpsD O 2000000000, ODOOODDOODODODO

3.33000.

=pr Linux OS
-

0 3.33: D0bugoobbbouooobbouoaobn
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TCepOOOOOODODOODOOD 3340000. 00Db00DOO0O0ODODODODODOOOoDOOO
OooooobO,00b0o0oobo0obogooboobooooooooooD. TecpoOobDOo 3000
0000000000000 000,00000000 ACKOOO SACKOODOOoooooao
oboboob.oobobbobbooboobuoobgoobg.

OO0 tepdumpO0 00000, 00000000000 ACKOOOOOODODOODOOOOOOO
obgb33s0bu0. bobooboo,bogbooboobobbooboobg,obon
0000 ACKOOoOooooogo,ooobo1gooboooo 1ooggbooo.ooogo,bo
D000 ACKOUOOODODoOOooooooooboooo.oo,b03834,03300,0000000
gbbobuoooo,oobbboooobbbooogobon

Packet loss as well a.
retransmission are

50
2
15.0 20.0 25.0 3.0 40.0 .0
[Packet] Time [sec] | packet loss is not
‘ Lowe ‘ frequent

0 3.34: TCPOUODOODODODO

Result 2 : tepdump (converter type)
~timing of transmitting and receiving~

Transmitting data and
receiving ACK are

[ Higher throughput (2.26Mbps) | e ey

= e

30 a0 [sy/ Interval of
} 1 itting data
] Lower throughput (504Kbps) [ (o T TR
R is large
— transmittin; g data
is not so frequent
10

0 3.35: tcpdump O OO 00

gbo200b0000booo,gobbobooobbodobboobbooboobbooboonon
gboggboog,gbodgbbodboodgbooobogboo,ogbuoobboobbg.
goo,0b00dbobooobboooobooobboobbooobobo,obboooooboba
O0O000O00.000000 ACKODOoOooooooooooboboooooo.
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gob,0bogobboggbbooogbbuoobbbooboboooooob,obboonbn
Oo0ooOoooooooooooooobooobobO. bobooDAcCKOoODooooooooo
gbobboobboooooobbobbboooooboboo,bbbbogooobobbood
Oooobooooooooooooooo,ooobooo oSstoobooooboooooo. o
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