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* Mesh(Ad-hoc) Network
« BATMAN algorithm2 ARE%t batman-advE pi(87H) & laptop computer(27H) T+

- A Bl FU HESRZS WEA FJ

— —

« GOTHAM & TOX
« GOTHAM(visualization program) 72
- TOX(qtox)E pi®l T+ — P2P messenger

- HHEW M2 AZEH A= == 72| p2P 40| 7ts
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Mesh & Ad-hoc Network

e Mesh Network & Ad-hoc Network
o NH™E FMAUZ XX S0 CHEET O|FHNH U= SAY

« MEMZ BEMOZ AZA (mesh : [H]ASY, AL LAY

b

- X}O|H
- &2 JHEolLt 2t =Eo| HEto| Xo| 7t =X
« Mesh -> Client & Router?t X (Client£ routing functionO| 111 7t THEO{U =
Router?t routing= &)

« Ad-hoc -> ClientZF EXf (Client7t &A= routing functiong )



P1 & Bluetooth Beacon & WLAN

Bluetooth Beacon Dongle

.,
Tog,
e

Raspberry Pi 2

Wireless LAN Card
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P1 & Bluetooth Beacon & WLAN

« Raspberry Pi
- = 2t=H|2|oto] XHTHo| A THE NE8 BE
- 9352 MW FO{ Its
« O/S: 2t=H|¢, HH[¢t SEF & Craet O/SK[#
« 35 :Pi1,Pi2 PiZero, Pi3
 Pi2 model B7|& H/W

* 900MHz quad-core ARM Cortex-A7 CPU
+ 1GB RAM

. 4 USB ports, 40 GPIO pins Raspberry Pi 2
+ FULL HDMI port, Ethernet port
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P1 & Bluetooth Beacon & WLAN

* Bluetooth Beacon (iBeacon, BLE)

Bluetooth 4.0 7|%t2| BLE(Bluetooth Low Energy)At& %

o 50m ~ 150m7HA| Q14| 7} \’0'
AppleOl M HLi F5% AA=HES 25 7H2H(GPS LAl |

TS AlHEXL YUIDO| AFEXIZF Qs HEE W2 2= QIC} IBeacon  siuetooth Beacon Dongle

Hojg(HE)0l ER BlS

« WLAN Card

S/
Wireless LAN Card \\/

FM4 QIHUlo| 7tsSHA &
Wireless LAN Card
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P1 & Bluetooth Beacon & WLAN

* Bluetooth Beacon Workflow

_
ID
—
’ ID
—
Beacon Generator User Internet
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BATMAN(Algorithm)

1. BATMAN(Better Approach To Mobile Ad hoc Network)
- Routing protocol
2. 7|Z Routing protocold}t CH&
- 7|F2| routing protocol2 wireless ad-hoc networkOfl S+X| 4L} (OLSR*)
- Wireless ad-hoc network

- Unstructured, Dynamically change topology, Unreliable
3. MM AEE=7|9 X->LE AlO|Q] Z}& £2 73 MEL 7|
- Routing A| &4 £2 F2 2 EH(FHX|0f w2
4. OGM(OriGinator Message)
- 24 =20 AM OGME broadcast, 0| =E7} OGM2 2O M sourceE At7| AtAIQ| FAZE HHE F

CtA| re-broadcast

* A simple pragmatic approach to mesh routing using BATMAN (2008)



BATMAN(Open Source)

1. BATMAN daemon(batmand)

- First implementation of BATMAN routing protocol (Layer 3)
2. BATMAN-adv (batman-adv)

- Substantive implementation of BATMAN routing protocol (Layer 2)
3. BATCTL (batctl)

- Managing, Debugging tool
4. ALFRED (alfred)

- User space daemon (vis, hostname, DNS information, local weather forecast etc.)



BATMAN(batmand)

N =

4.

Start on layer 3(IP layer)
e SX|(&xH) - ®x batman-advE I|E F

NS HAE o= /&

Internet connection

http://www.open-mesh.org/projects/batmand/wiki/InternetTuning

Visualization

Vis server ‘44

- Zt =E9| |ocal viewS= 20t graph Mg
S X
s3d.berlios.de — Z|4IH T : 2011.01.05

- http://s3d.sourceforge.net
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BATMAN (batman-adv)

1. BATMAN routing protocol 8=
- A% BATMAN 0.3(BATMAN IV) — default routing algorithm
2. 2007'E9RE 7HE AMZEf
e QA 6
- open-mesh EHH|OfA 7ie =
batmand2} +E5}7| fI5ll -adv BE
4. Layer 20§ S%f
5. Implementation as a kernel module
- overheadE Z=0|7| 2|3l
6. BATMAN-advE AX|5tX| 240l mesh-network0 E0{ & = O
. EfE 7| %% X|°J X

=
o
& My S

|'-|II
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BATMAN(batman-adv 7| &)

1.

Gateways

- Q9IH4Y % bandwidth ZF 7ts
Ap lIsolation
Network Coding

- Relay node?l & 7if O] &2| packerZ 2HHO| M &5t= A
Roaming Improvements
ELP(Echo Location Protocol)

- MZE& neighbors2 &2 If OGMO| Ot ELPE AtEdi{A F=LCt
Bridge Loop Avoidance

Network Wide Multi Link Optimization




BATMAN(batctl)

1. Configuration tool

Mesh networkO]| interface =7} 5! |7
batman-adv 278 B 5! =9l (OGM interval setting etc.)

batman-adv 7|5 B4 S &9l (gateway announcement etc.)

2. Debugging tool

Ping & traceroute nodes(MAC address)
Parse log files

Retrieve live information from the batman-adv module

List 2 Ql(Originator, client, available gateway etc.)

http://downloads.open-mesh.org/batman/manpages/batctl.8.html
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BATMAN(alfred)

1. ALFRED(AlImighty Lightweight Fact Remote Exchange Daemon)
- user space daemon
- A4 EE0M ERot HESS 220
- batman-adv visualizationS 2|8 &7
- hostname, phone books, administration info, DNS info & 75
- unix daemon background system.
2. batadv-vis
- alfredE S5l neighbor 22} A}A19| |ocal HEE 7t HERR FEE json, graphvizZ LEEFHCE
- graphviz(Z21)E Esf 22S 13
3. alfred-gpsd
- GPS dE & #orer JdEs 8.
4. alfredA
- AndroidOo| M Z0t7t= alfred

- slave server 985 g o~ QIC}L.



BATMAN(alfred)

node - alfred7} &1 U= device
master — alfred server2M, F2|9|

CHE masterS1t &) 7|80 2 S
= dEE MESt synchronize

1. Structure
node 1
(slave)

node 2 node 3 node 4 "
(slave) (master) (slave) £ == slavel|| Al B EE XN &5t=
device

slave — alfred serverZM, F7|X 2
e 2 G|0|E{Z master®i Al L4, o
/ (master) Al master0f EEZ request

node 9
(slave)

node 8

(master) slave= 210 U= masters 7t%

TQ7F £2 nodeltS 11 UL
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Self-organizing mesh agent

e Bluetooth Beacon Workflow

)

ssid, channel, etc.
—

)

ssid, channel, etc.
—

)

First mesh generator Mesh node Mesh node
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Self-organizing mesh agent

)

55|d channel, etc.

)

ssid, channel, etc.
—

Mesh node New beacon generator Mesh node
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Self-organizing mesh agent

- 16byte uuid ++d

00

version

00 | 00

ssid

00 | 00 | 00 | 00

master ip

00

channel

00|00 |00 |00 |00 00| 00|00

-> Sxj= ThestA HI2S RYAIZIAHLE =210 = HIZ2S 840

IR
rlo
o
rk
mjo

T
0=
=
oy



Self-organizing mesh agent

- 28 & 21
« ClHO|AZF HERQIR HE 7t
. HEQ3 HI}IE version@ 2 check & MA|ZF YHOI0|E 7t

- Self-organizing network 75



TOX

AH A
oo

« TOX Et?
« Y MHTL Q= P2p BAo] B A

o

PPN

i

« IDBFO 2 Client”| 2| connection
= Crst

|AIK], oHE, 2], S

o4 OS X &

Mobile Convergence Laboratory

% 0 k=1 .1_|'_
Ly KYUNG HEE UNIVERSIT

TOX

25



TOX

1.

2.
3.

4.

5.

Free, Peer to Peer, Distributed, Multimedia, Secured
- centralized server 7} Qi&
20134 S5 JH= A%
Easy to configure
- IDEH 7HX| 3 AMEAS7|E| 2 E
- Torrent-style DHT(Distributed Hash Table)
- ID & IP address
Local & Public Network
- QIHHUIO| AHE 7hs Bt public network M = 7Hs
- QIHHIO| AR 2715 %t local network {0 M = 7S
- QIH 0| £ OFC} broadcast
g =
- binary file error, wiki AtZ G0|E &

Mobile Convergence Laboratory
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TOX

1. TOX core
- TOoxe| ¥y AE
2. LCjdet o/s x| &
- Windows, Mac OS X, GNU/Linux, Android, iOS

- qTox Antidote | Antox | Isotoxin .g_T‘.)f‘. Toxy Toxic | XwinTox uTox
Interface Desktop | Mobile Mobile | Desktop | Desktop | Desktop | CLI Desktop | Desktop
Linux
0sX Untested
Windows - Untested
BSD
Android Minimal®
i0s
SailfishOS

Mobile Convergence Laboratory
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GOTHAM

1. GOTHAM(Gathering of Organization Treating Humble Ad-hoc Map)
- batman-adv visualization2 I8 A A(H3|CHEH)
- Slave & Master tE(Z21#)2 712

2 LEol Z2O7ol HEf, HZE 2=, AZ HE S =2l Tt

orr

- Java program with websocket and d3 javascript

2. Master (java)
- Web server?t =E &&= QHESIH dA[Zte =z BLUECL
- HXf == AEf S Slave program@| HEfE ZHX|11 QUCH

3. Slave (java)
- batctl® S5l next hop HEE HA|ZtSZ BHOFRIA Masterdf Al HEE E WML}

4. Web Server (java + tomcat8)
- Websocket® 2 F7|M O E Master0f| | HEZE Btol2LC}
- Client?} 2738 Al X =& &&= A8FLCL
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GOTHAM (Architecture)

10.0.0.10

GOTHAM
—>  Master

N

A 4

Web

I Slave I

10.0.0.20 10.0.0.30

GOTHAM GOTHAM

Master Master

10.0.0.40
GOTHAM
Master
Web
Slave
L —
1.  Slave &
2.
3.

Master—= 7—.* e 4

I:I : Active state

: Non-active state

: Master node

528) Master0i| 4| Originator?t NextHop d& H&
thread2 22| X FYE YO0[E

T2 OAH LEJFALRLE 39 O = E7F OtAE =5 CHAISHA & oS



GOTHAM (Sequence Chart)

N

e

Slave

A

Master

.

| 1. Establish the socket connections between Slave and Master

loop

2. Update Status
[P { MyMAC, Originator, NextHop }

3. 1. Update Status

{MyMAC, OriginatorCount, NextHopCount, Originator, NextHop }

{ WaitTime }




GOTHAM (vs ALFRED)

RE

M H

~

2 C g A 4

ALFRED(batadv-vis)
C
ALFRED server
of 2 74
Graphviz

Graphviz

O
IZIIO

ot
=

1
£Q
ojo

27l (alfred, batadv-vis)

GOTHAM
JAVA
batctl
17H
Web(d3,s)
JAVA Tomcat 8
RS

OFA O]
=T M

glo

27H(GOTHAM, web-server)
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GOTHAM (vs ALFRED)
G

1.081 1.067 (1 e = 2102813 =88

S 3
— gy ——1 —p A
- ‘ 1.026 ‘ 1.062
00:26:66:4¢:d9:47 - 00:26:66:08:24:12

o 00:26:66:4e:d9:47 o 00:26:66:4e:el:e0

o 00:26:66:4e:d9:59
o 00:26:66:4f:1a:89

o 00:26:66:08:24:12 o 00:26:66:08:24:12

e 00:26:66:4f:1a:89 e 00:26:66:4e:d9:59

o 00:26:66:4e:el:e0 o 00:26:66:4e:d9:47
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gt4(Raspberry Pi)

Raspberry Pi 2 model B

Ubuntu mate 15.04

Linux-kernel version 3.18.0-20-rpi2
BATMAN-adv version : 2014.4.0
BATCTL version : 2014.3.0-2

JAVA version :1.9.0-ea

Web server : TOMCAT8

ipTIME N1T0OUM USB WLAN card
NEXT 204BT Bluetooth CSR 4.0 Dongle
24 (lap-top computer)

Intel i5 CPU & 4GB RAM

Ubuntu mate 15.04

LjE Fd 2

0|3t Pi2t =&




NE 28

3. GOTHAM 7li'Z 3! 2 E Computer
- Mac OS X El Captian
- Netbeans IDE 8.1
- JAVA version :1.8.0 40
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« SD card =4

SD Interface Devices

The following interface devices can be used to access SD/SDHC/SDXC memory
cards:

https://www.sdcard.org/downloads/formatter_4/

= SD slot on computer
= USB SD reader
= PC Card, CardBus or ExpressCard SD adapter

Always confirm that the device is compatible with the SD, SDHC or SDXC
memory card before formatting.

SD Formatter 4.0 for Windows and Mac

Download SD Formatter for Windows

Released on January 30, 2013 Released on January 30, 2013

SD Formatter 4.0 for Windows User's Manual

Download the SD Formatter 4.0 for Windows User's Manual from the buttons below:

English Japanese Traditional Chinese Simplified Chinese
P (337Kk) PN (332K) P (B17K) P (423K)



7|2 pi M| &

« SD card =4

= Article 7 Export Control
Licensee agrees not to export or re-export to any country the Software in any
form without the appropriate export licenses under regulations of the country
where Licensee resides, if necessary.

= Article 8 Termination of License

The rights granted to Licensee hereunder will be automatically terminated if
Licensee contravenes of any of the terms and conditions of this Agreement. In the
event, Licensee must destroy the Software and related documentation together
with all the copies thereof at Licensee's own expense.

I

Azl
="
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« SD card =4

%) SDFormatter - InstallShield Wizard , .

Welcome to the InstallShield Wizard for
SDFormatter

remove SDFormatter. To continue, dick Next.

The InstallShield(R) Wizard will allow you to modify, repair, or

SDFormatter A %]

B3|t

KYUNG HEE UNIVERSITY
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« SD card =4

=) SDFormatter V4.0

LS o |

Format vour drive. All of the data
on the drive will be lost when you “="
format it. s‘

SD, SDHC and SDXC Logos are trademarks of

SD- 30 LLG.
" ! Device |_I =

Size :

Format Option :

Drive : I I[ Refresh ]

IU? GB  Volume Label :

( Option |

FUICK FORMAT, FORMAT SIZE ADJUSTMENT OFF

2. 2=l

Format ]I [ Exit ]

ey — J

SDFormatter

Mst
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« SD card =4

{3} SDFormatter V4.0 " | = |

Format vour drive. All of the data
D on the drive will be lost when you

s E o
SDFormatter @

Do not remove the drive during formatting.
C z_k Are you sure you want to format?

Warning message =3

£

=
=

1.

|| St U

[ Format ] [ Exit ]
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« SD card =4

{=) SDFormatter v4.0 . | =
Format yvour drive. All of the data
E on the drive will be lost when you s
SDFormatter @

4 Do not remove the drive during formatting.
{_k Are you sure you want to format?

£

1. 28

y B8]0t

KYUNG HEE UNIVERSITY

{2} SDFormatter V4.0 » =
Format your drive. All of the data
E on the drive will be lost when you

SDFormatter

g\

i Data may be retrieved after Quick Format.

[

2. 28

Do you want to continue with Quick Format?

|  Format | |

Exit




7|2 pi M| &

« SD card =4

i=) SDFormatter V4.0 |

-

SDFormatter SR T ﬂ

-

'/ _\I Memory Card Format complete !
QP Please remove the Memory Card.

H
2
e
Hu
_|-91-
r2

Veolume Information
- File system : FAT32

- Total space = 7.55 GB (8,107,589,632 Bytes)
- Cluster size = 32768 Bytes

Format ] [ Exit ]

[
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« Ubuntu mate O|O|X| 22| 7|(Laptop)

HTTP direct download

In addition to the recommended BitTorrent downloads above, the .iso images can also be downloaded via HTTP.

Ubuntu MATE 15.04 Ubuntu MATE 15.04 Ubuntu MATE 15.04

32-bit (i386) 64-bit (amd64) PowerPC-based Macs and IBM-PPC (POWERS5)

1 2
. o O — e |
If you direct download the .iso image please make sure the appropriate MD5 hash matches.

https://ubuntu-mate.org/vivid/




7|2 Pi M| El

« Ubuntu mate O|O|X| =2|7|(Pi)

Download

A pre-built image of Ubuntu MATE 15.10.1 for the Raspberry Pi 2 and Raspberry Pi 3 is available via BitTorrent and direct download. If you can spare the bytes, please download via
BitTorrent and leave the client open after your download is finished, so you can seed it back to others. A web-seed capable client is recommended for fastest download speeds.

Many thanks to First Colo for contributing the hosting and bandwidth for the Ubuntu MATE downloads.

=
=81

|

* X % —
L - et=H|2|z}o] &
G *
o
& y ***** 0|IJ|I|§ EI‘-I._-!
. »
Ubuntu MATE 15.10.3 Ubuntu MATE 15.10.3 from Ubuntu MATE 15.10.1 from Ubuntu MATE 15.10.1 from
via BitTorrent European CDN Canadian mirror French mirror
Raspberry Pi 2 and Raspberry Pi 3 Raspberry Pi 2 and Raspberry Pi 3 Raspberry Pi 2 and Raspberry Pi 3 Raspberry Pi 2 and Raspberry Pi 3

1. OtR 7L 28|
https://ubuntu-mate.org/raspberry-pi/

Sz BiZSQ HEE2 15.10
O] HEXIROA ALEEID A= HT2 15.04 (O|HHE2 T4 ST 0|X|0f LItAUX| @b&L|LCt.)
o|0|X|7} @ 238IA|H junhoya942@khu.ac.kr2 HEHREFEZIL|CE,
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« Ubuntu mate O|O|X| 22| 7|

& Win32 Disk Imagerea

“# A tool for writing images to USB sticks or SD/CF cards

Brought to you by: gruemaster, tuxinator2009

Summary Files Reviews  Support Wiki Feature Requests  Bugs Code  Mailing Lists

% 4.0 Stars (71) 1 =2l
() Last Update: 2015-09-22

[ Tweet [KRINETINNN K == E ay Browse All Files

https://sourceforge.net/projects/win32diskimager/
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« Ubuntu mate O|O|X| 22| 7|

%2 Win32 Disk Imager pen|e(E)
Image File Device

| [H:4#] ~

1. 28 https://sourceforge.net/projects/win32diskimager/

:

Zopy| [] MDS Hash:

Progress

Version: 0,9.5 Cancel Read Write

Waiting for a task.

g

2. 0|0|X| M=} (pi& lap-top S &l ER)

& ubuntu-mate-15.04-desktop-armhf-raspberry-pi-2.img | 2015-10-20 2=.. [|A3 0|0|X oY  3,840,00

-

ubuntu-mate-15.04-desktop-i386.iso 2016-03-30 2=... SO ¥ 1,132

0
V..

29N
,32‘9
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« Ubuntu mate O|O|X| 22| 7|

%2 Win32 Disk Imager

(= O |

Image File

junho/Downloads/ubuntu-rmate-15,04-desktop-i386.iso [H] «

Device

—opy|[[] MD5 Hash:

Progress

1 |
Version: 0,95 | Cancel | Read write )| Exit |

r

%% Complete

"0' Write Successful.
| | ‘

2.

=
=

=
=

ojo|x|] E2|7] 2=

lap-top -> usb2 £& A%
pi -> sd card H2H Hl'i A& 7t

o|r
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* Resizing

(o]

Analyzer Edit View Help
ScanHome ;

=) Total filesystem capacity
Total filesystem usage

Disk Usage Analyzer

©cC

Total filesystem capacity: 3.8 GB (used: 2.9 GB available: 951.8 MB)

I 100% 3.8GB
HEN ] 75.0% 2.9GB

060

View as Rings Chart v

->16GB micro SD cardX|
167|7I2 Q142 £&

->Resizing H 2!

)



junho@junho-desktop: ~

junho@junho-desktop:~$ sudo fdlsk /dev/mmcblko
[sudo] password for junno:

Changes will remain in memory only, until you decide to write them.
Be careful before using the write command.

Command (m for help): p

Disk /dev/mmcblkO: 14.5 GiB, 16003366912 bytes, 31256576 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes / 512 bytes

Disklabel type: dos

Disk identifier: 0x00000000

Boot Start End Sectors Size Id Type
dev/mmcblkOp1 * 2048 133119 131072 64M <c W95 FAT32 (LBA)
dev/mmcblkOp2 133120 7679999 7546880 3.6G 83 Linux

command (m for help): [

sudo fdisk /dev/mmcblk0

-> oiX| W =2a2| dEj =l

=
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* Resizing

[o) junho@junho-desktop: ~

File Edit View Search Tegminal Help
Command (m for help): d
Partition number (1,2, default 2): 2

Partition 2 has been deleted.

Command (m for help): n
Partition type
p primary (1 primary, 0 extended, 3 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (2-4, default 2): 2
First sector (133120-31256575, default 133120):
Last sector, +sectors or +size{K}M,G,T,P} (133120-31256575, default 31256575):

Created a new partition 2 of type 'Linux' and of size 14.9 GiB.

Command (m for help): w
The partition table has peen altered.

The kernel still uses the old table. The new table will be used at the next rebo
ot or after you run partprobe(8) or kpartx(8).

d
2
-> 28 oiE| M S X8

QE] £
-> (first sector, last sector Z%)
-> Enter?| default2 M| &

w

-> Warning message £ £ A
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* Resizing

o junho@junho-desktop: ~ 06

File Edit View Search Terminal Help
sudo reboot
junho@junho-desktop:~$ sudo reboot] THELE|
3 -> MR

junho@junho-desktop: ~ sudo resize2fs /dev/mmcblkOp?2

File Edit View Search Termina

junho@junho-desktop:~$ sudo resize2fs /dev/mmcblkop2

[sudo] password for juiiiio:

resize2fs 1.42.12 (29-Aug-2014)

Filesystem at /dev/mmcblk@p2 is mounted on /; on-line resizing required
old_desc_blocks = 1, new_desc_blocks = 1

The filesystem on /dev/mmcblkOp2 is now 3890432 (4k) blocks long.

junho@junho-desktop:~$
junho@junho-desktop:~$ sudo rebootl

sudo reboot
-> R
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* Resizing

o
Analyzer
f scantome [} o
Total filesystem capacity: 15.7 GB (used: 2.9 GB available: 12.8 GB)

I 100% 15.7GB
1 183% 29GB

Disk Usage Analyzer

Edit View Help

) Total filesystem capacity
Total filesystem usage

N

06008

v

View as Rings Chart
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« 1™ |IP Internet 94

o junho@junho-desktop: ~ 06

junho@junho-desktop:~$ ifconfig .
Link encap:Ethernet HwWaddr b8:27:eb:1b:14:a1 Ifconﬁg . -
inet6 addr: fe80::ba27:ebff:felb:14a1/64 Scope:Link -> Network interface %."?_I
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:21948 errors:0 dropped:0 overruns:0 frame:0
TX packets:36 errors:0 dropped:0 overruns:0 carrier:0
collisions:® txqueuelen:1000
RX bytes:1828995 (1.8 MB) TX bytes:8144 (8.1 KB)

Link gncap:Llocal Loopback
inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host
UP LOOPBACK RUNNING MTU:65536 Metric:1 -> etho

RX packets:569 errors:0 dropped:0 overruns:0 frame:0 TEE X ;
TX packets:569 errors:0 dropped:0 overruns:0 carrier:0 (ethernet Oh'l—-l =5 LS IpE
collisions:® txqueuelen:0 F1 éél:l-)

RX bytes:50234 (50.2 KB) TX bytes:50234 (50.2 KB)

Link encap:Ethernet HWaddr 00:26:66:08:24:12

UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:® txqueuelen:1000

RX bytes:® (0.0 B) TX bytes:0 (0.0 B)
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« 1™ |IP Internet 94

junho@junho-desktop: ~
File Edit View Search Terminal Help
junho@junho-desktop:~$ sudo apt-get update

do] password for junno:
://ports.ubuntu.com vivid InRelease

://ppa.launchpad.net vivid InRelease

://ports.ubuntu.com vivid-updates InRelease

://ports.ubuntu.com vivid-security InRelease
Err http://ports.ubuntu.com vivid-backports InRelease

Err http://ppa.launchpad.net vivid Release.gpg
Temporary failure resolving 'ppa.launchpad.net’

Err http://ports.ubuntu.com vivid Release.gpg
Temporary failure resolving 'ports.ubuntu.com'

Err http://ports.ubuntu.com vivid-updates Release.gpg
Temporary failure resolving 'ports.ubuntu.com'

Err http://ports.ubuntu.com vivid-security Release.gpg
Temporary failure resolving 'ports.ubuntu.com'

Err http://ports.ubuntu.com vivid-backports Release.gpg
Temporary failure resolving 'ports.ubuntu.com'

ACjunho@junho-desktop:~$ 6%

junho@junho-desktop:~$ I

sudo apt-get update
-> Ij7|X] 55 YO|o|E
-> QIE{Ylo] He



E|
o

7|& Pi M|

« 1™ |IP Internet 94

o junho@junho-desktop: ~ 060

File Edit View Search Terminal Help

junho@junho-desktop:~$ sudo vi /etc/network/interfaces]

junho@junho-desktop: ~
File Edit View Search Terminal Help
# interfaces(5) file used by ifup(8) and ifdown(8)

# Include files from /etc/network/interfaces.d:
source-directory /etc/network/interfaces.d

# The loopback network interface
auto lo
iface lo inet loopback

auto etho

iface eth® inet static

address 163.180.118.38

netmask 255.255.255.0

network 163.180.118.0

broadcast 163.180.118.255

gateway 163.180.118.1

dns-nameservers 163.180.96.54 163.180.16.53

:wall

sudo vi /etc/network/interfaces
-> network interface 87 HZA
->vi:HAEDY HY &

auto eth0

iface ethO inet static
address ~.~.~.~
netmask ~.~.~.~
network ~.~.~.~
broadcast ~.~.~.~
gateway ~.~.~.~
dns-nameservers ~.~.~.~

wqg >N A SR
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Pi M| &

O™ P Internet 94

(o]

junho@junho-desktop: ~
File Edit View Search Terminal Help

junho@junho-desktop:~$ sudo reboot]

L3

junho@junho-desktop: ~

Flle Edlt View Search Termlnal

UP BROADCAST RUNNING MULTICAST MTU 1500 Metri

RX packets:15639 errors:0 dropped:0 overruns:0 frame:
TX packets:319 errors:0 dropped:® overruns:0 carrier:

collisions:® txqueuelen:1000
RX bytes:1278816 (1.2 MB) TX bytes:45515 (45.5 KB)

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX packets:258 errors:0 dropped:® overruns:0 frame:0

TX packets:258 errors:0 dropped:® overruns:0 carrier:

collisions:® txqueuelen:0
RX bytes:47510 (47.5 KB) TX bytes:47510 (47.5 KB)

Link encap:Ethernet HWaddr 00:26:66:08:24:12

sudo reboot
-> T EE

ifconfig

-> ethoOf IP7} &2HEl A S ol
A Ol
T A3
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« 1™ |IP Internet 94

o junho@junho-desktop: ~ 060
junho@junho-desktop:~$ sudo apt-get update sudo apt-get update
do] password for junno: S EH;III o= °'|E||0|E
http://ports.ubuntu.com vivid InRelease [218 kB] = == - =]
tp://ppa.launchpad.net vivid InRelease -> °L|E-|'jL|O| ré'ﬂ_

:4 http://ppa.launchpad.net vivid Release.gpg [316 B]
http://ppa.launchpad.net vivid Release [15.1 kB]
http://ports.ubuntu.com vivid-updates InRelease [65.9 kB]
http://ppa.launchpad.net vivid/main armhf Packages [9,787 B]

d http://ports.ubuntu.com vivid-security InRelease [65.9 kB] _
http://ports.ubuntu.com vivid-backports InRelease [64.5 kB] -> 9_|E'|'J'L|0'"k| ﬂHgJ% h.':"OI'%
http://ppa.launchpad.net vivid/main Translation-en [3,643 B]
http://ports.ubuntu.com vivid/main armhf Packages [1,327 kB]

http://ports.ubuntu.com vivid/restricted armhf Packages [7,128 B]
http://ports.ubuntu.com vivid/universe armhf Packages [6,312 kB]
http://ports.ubuntu.com vivid/multiverse armhf Packages [112 kB]
http://ports.ubuntu.com vivid/main Translation-en [793 kB]
http://ports.ubuntu.com vivid/multiverse Translation-& [103 kB]
http://ports.ubuntu.com vivid/restricted Translation-en [4,228 B]
http://ports.ubuntu.com vivid/universe Translation-en [4,456 kB]
http://ports.ubuntu.com vivid-updates/main armhf Packages [265 kB]
http://ports.ubuntu.com vivid-updates/restricted armhf Packages [7,701 B]
http://ports.ubuntu.com vivid-updates/universe armhf Packages [135 kB]
http://ports.ubuntu.com vivid-updates/multiverse armhf Packages [2,647 B] -> .QI-E
http://ports.ubuntu.com vivid-updates/main Translation-en [136 kB]




batman-adv & batctl AKX & AlSH

* batman-adv & batctl

o junho@junho-desktop: ~

File Edit View Search Terminal Help

junho@junho-desktop:~$ sudo apt-get install batctl Q

Reading package lists... Done sudo apt'get install batctl

Building dependency tree -> batctl AX]

Reading state information... Done ':"'*Hkl

The following packages were automatically installed and are no longer required: -> (error =2 o o
apt-clone archdetect-deb dmeventd dmraid dpkg-repack giril.2-json-1.0 sudo apt-get update =31 AEI
girl.2-timezonemap-1.0 gir1.2-xkl-1.0 kpartx kpartxxboot
libdebian-installer4 libdevmapper-event1.02.1 libdmraid1.0.0.rc16
1iblvm2cmd2.02 libparted-fs-resize® libtimezonemap-data libtimezonemapl lvm2
os-prober python3-icu python3-pam rdate watershed _ _ —

Use 'apt-get autoremove' to remove them. > batman ?__dv_‘—

The following NEW packages will be installed: [[I'E Aé'tl‘é" "él.g.x
batctl

0 upgraded, 1 newly installed, © to remove and 275 not upgraded.

Need to get 45.4 kB of archives.

After this operation, 120 kB of additional disk space will be used.

0% [Connecting to ports.ubuntu.com]l

e

d)
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 batman-adv A&l

o

junho@junho-desktop: ~

File Edit View Search Terminal Help

junho@junho-desktop:~$ sudo service network-manager stop
junho@junho-desktop:~$ sudo ifconfig wlan® down
Junho@]unho desktop ~$ ifconfig

inet addr:163.180.118.38 Bcast 163 180 118 255

Mask:255.255.255.0

inet6 addr: fe80::ba27:ebff:felb:14a1/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:53661 errors:0 dropped:0® overruns:0 frame:0
TX packets:5929 errors:0 dropped:0® overruns:0 carrier:0

collisions:0 txqueuelen:1000

RX bytes:18887759 (18.8 MB) TX bytes:495198 (495.1 KB)

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0
inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX packets:268 errors:0 dropped:0® overruns:0 frame:0
TX packets:268 errors:0 dropped:0® overruns:0 carrier:0

collisions:0 txqueuelen:0

RX bytes:48344 (48.3 KB) TX bytes:48344 (48.3 KB)

junho@junho-desktop:~$ I

% 0 k=1 .1_|'_
KYUNG HEE UNIVERSIT

sudo service network-manger stop
-> CIZEER X&K|1 U= network
manger AMH|A 117|

sudo ifconfig wlan0 down

-> wlanO(usb 2 &¢iet £M FHILE)
(wlan0= wIan1, wlan22} Z0|
=Xt7} HAE = QLI ifconfig
g0 = OH%* ?_IE1T11|0|¢ 2tol)

ifconfig

ST HEYI IEH0]A 2Ol

b |

-> wlan00| Si= ZiE =9l
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 batman-adv A&l

o junho@junho-desktop: ~

File Edit View Search Termip D d . f. I O d d h .d
junho@junho-desktop:~$ sudo iwconfig wlan® mode ad-hoc essid junho_mesh channel 8 sudo iwcon Ig WianU mode ad-noc essl

junho@junho-desktop:~$ sudo ifcontig wlan® up junho meSh channel 8

junho@junho-desktop:~$ ifconfig
etho Link encap:Ethernet HWaddr b8:27:eb:1b:14:a1 -> Wlano AE.ixo'l

inet addr:163.180.118.38 Bcast:163.180.118.255 Mask:255.255.255.0 . .
[ 1=
inet6 addr: fe80::ba27:ebff:feib:14a1/64 Scope:Link (ad'hoc B EZ essid= Junho_mESh,
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1 IHEle gHE Al
RX packets:76843 errors:® dropped:0 overruns:0 frame:0 H == 8 == I-O)
TX packets:6010 errors:0 dropped:0 overruns:0 carrier:0 -> junho_mesh E %!_QI ﬂ‘ (essid)

collisions:0 txqueuelen:1000 e
RX bytes:20838629 (20.8 MB) TX bytes:503118 (503.1 KB) -> 8 EE‘.’_" %IQ_I ﬂ' (channel)

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:l sudo ifconfig wlan0 up

RX packets:274 errors:0 dropped:® overruns:0 frame:0 —
TX packets:274 errors:® dropped:0® overruns:0 carrier:0 -> wlan0 ?_lE'IJ.I.‘“OIﬁ I—."%

collisions:0 txqueuelen:0
RX bytes:48890 (48.8 KB) TX bytes:48890 (48.8 KB)

Link encap:Ethernet HWaddr 00:26:66:08:24:12 |fCODf|g _ .

UP BROADCAST MULTICAST MTU:1500 Metric:1 -> 97 HEL A QELo|A =9l
RX packets:0 errors:® dropped:0 overruns:0 frame:0

TX packets:0 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000

RX bytes:® (0.0 B) TX bytes:0 (0.0 B)

-> wlan00| SZS =l = AS

junho@junho-desktop:~$ i
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 batman-adv A&l

(o]

junho@junho-desktop: ~

File Edit View Search Terminal Help

junho@junho-
junho@junho-
junho@junho-
junho@junho-
junho@junho-
junho@ijunho-
junho@junho-
junho@junho-
junho@junho-
1unho@1unho-

desktop:
desktop:
desktop:
desktop:
desktop:
desktop:
desktop:
desktop:
desktop:
desktop:
-desktop:

-desktop:
-desktop:

~$ sudo modprobe batman-adv
~$

~$ sudo batctl if add wlan®@
~$

~5

~S

=3

=

=5

~S

~$ sudo cat /sys/class/net/wlan@/batman_adv/iface_status

~$
~$

junho@junho-desktop:~$ sudo batctl if add wlano
rror - batman- adv module has not been loaded

sudo modprobe batman-adv
-> batman-advE 40| 2
-> 7| &0 = HIgd YEY

sudo batctl if add wlan0

-> wlan0 QE{HO|AE HIEE QIF
HO|AZ FE7Hbatctl AHR)

sudo cat

/sys/class/net/wlan0/batman-

adv/iface status

-> wlan07} batman-advZ& SXHS01X|
2ol

-> active EA|E 20l

-> Error - batman-adv module
has not been loaded
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e batman-adv &3

junho@junho-desktop: ~
Hd

sudo ifconfig bat0 up
“HWaddr @a:90:cc:77:80:c5 -> bat0 7|'¢>|- ?_IE'IE1IOI¢§ %

inet6 addr: fe80::890:ccff:fe77:80c5/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:1 errors:0 dropped:® overruns:0 frame:0®
TX packets:0 errors:0 dropped:26 overruns:0 carrier:0
collisions:0 txqueuelen:0

0x
fot
=
o

RX bytes:42 (42.0 B) TX bytes:0 (0.0 B) ifconfig
- = .
Link encap:Ethernet HWaddr b8:27:eb:1b:14:a1 -=> IO_:le L‘"E-?—_Iﬂ 9_|E'I].|.‘|IOI¢ %!'?_I
inet addr:163.180.118.38 Bcas 63.180.118.255 Mask:255.255.255.0
inet6 addr: fe80::ba27:ebff:felb:14a1/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:322671 errors:0 dropped:0 overruns:0 frame:0
TX packets:6480 errors:0 dropped:0® overruns:0 carrier:0 XFE =<0l © "'I-Ol"'F A OlO
llisions:0 t len:1000 - I 2 S (=]
collisions xqueuelen > batoo S S> o= %I = N —

RX bytes:41139745 (41.1 MB) TX bytes:547574 (547.5 KB)

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX packets:295 errors:® dropped:® overruns:0 frame:0
TX packets:295 errors:0 dropped:® overruns:0 carrier:0
collisions:0 txqueuelen:0

RX bytes:50945 (50.9 KB) TX bytes:50945 (50.9 KB)

Link encap:Ethernet HWaddr 00:26:66:08:24:12

inet6 addr: fe80::226:66ff:fe@8:2412/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0® overruns:0 frame:0
TX packet 78 errors:0 dropped:0 overruns:® carrier:
collisions:0 txqueuelen:1000

RX bytes:0 (0.0 B) TX bytes:18870 (18.8 KB)

junho@junho-desktop: [ |



batman-adv & batctl A X|

AlS
=

 batman-adv

(o]

junho@junho-desktop: ~

File Edit View Search Terminal Help

junho@junho-desktop:~
[B.A.T.M.A.N. adv 2014.4.0, MainIF/MAC: wlan0/00:26:66:08:24:12
originator last-seen (#/255)
o batman nodes in range ...
junho@junho-desktop:
iunho@junho-desktop:
junho@junho-desktop:
iunho@iunho-desktop:
junho@junho-desktop:

iunho@ijunho-desktop:

~$
=5
=
=5
~$

=

sudo batctl o

Junho@Junho desktop ~$ >udo batctl o

1ast seen (#/255)

1.704s

( 34) 00:26:66:4e:d9:47 [

Nexthop [outgoingIF]:

Nexthop [outgotngIF]

wlan@]:

bat® BATMAN_IV) |
Potential nexthops ...

Potential nexthops ...

00:26:66:4e:d9:47 ( 34)

Al SH

& 3auisn
.E&, KYUNG HEE UNIVERSITY

sudo batctl o

> 8| HZE =7} ol
> Xp7| XpAISH S} A

> CH2 & E7} O}RAHE Qi

-> CHE ot E0M 5%

sudo batctlo
-> oI HAA= =71 HOlC},
-> Xpilap AFEE CHE

L =7} HOQIC},

=

-> batman-adv S}
S0l o



batman-adv & batct] AX| S AlsH

e batctl o 29l H

Junho@]unho desktop:~$ sudo batctl o

B.A.T.M.A.N. adv 2014.4.0, MainIF/MAC: wlan0/00:26:66:08: DatO BATMAN IV
Originator last-

seen [#/255) Nexthop J[outgoingIF] Potential nexthops ...
00:26:66:4e:d9:47 1.704s 34)]00:26:66:4e:d9:47 wlan®

00:26:66:4e:d9:47
junho@junho-desktop:~$

Originator last-seen TQ Nexthop ourgoinglF Potential nexthops

B LC OpX[ 8} 2t Qualit e EZ 717|9 outgoing A E O nexthop (B =&

T K= In| N Y 3t best next hop interface 7t SHFEYO]| S10f A SHLFEH LI
SHE & W FA S 0~255 OfE = oA interface name B L E W E=ATQ)
00:26:66:4e:d9:47 1.794s 34 00:26:66:4e:d9:47 wlan0

00:26:66:4e:d9:47 (34)



dhcpd 2% X &2

« dhcpd 2 X[ (master node)

[¢) junho@junho-desktop: ~

File Edit View Search Terminal Help

junho@junho-desktop:~$ sudo apt-get install isc-dhcp-server
Reading package lists... vone

Building dependency tree

Reading state information... Done

The following packages were automatically installed and are no longer required:
apt-clone archdetect-deb dmeventd dmraid dpkg-repack giril.2-json-1.0
girl.2-timezonemap-1.0 gir1l.2-xkl-1.0 kpartx kpartx-boot libdebian-installer4
libdevmapper-event1.02.1 libdmraid1.0.0.rc16 liblvm2cmd2.02 libparted-fs-resize®
libtimezonemap-data libtimezonemapl lvm2 os-prober python3-icu python3-pam rdate

watershed

Use 'apt-get autoremove' to remove them.

The following extra packages will be installed:
isc-dhcp-client isc-dhcp-common

Suggested packages:
isc-dhcp-server-1ldap

The following NEW packages will be installed:
isc-dhcp-server

The following packages will be upgraded:
isc-dhcp-client isc-dhcpycommon

2 upgraded, 1 newly installed, © to remove and 273 not upgraded.

Need to get 709 kB of archives.

After this operation, 733 kB of additional disk space will be used.

Do you want to continue?

sudo apt-get install isc-dhcp-server
-> dhcp server download

->Do you want to continue?
Y enter
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« dhcpd 23l (master node)

o junho@junho-desktop: ~
File Edit View Search Terminal Help
junho@junho-desktop:~$ sudo vi /etc/dhcp/dhcpd.conf [}

junho@junho-desktop: ~/Documents

File Edit View Search Terminal
#shared-network 224-29 {
f subnet 10.17.224.0 netmask 255.255.255.0 {
option routers rtr-224.example.org;

subnet 10.0.29.0 netmask 255.255.255.0 {
option routers rtr-29.example.org;

pool {

range 10.17.224.10 10.17.224.250; L3

pool {

deny members of "foo";

range 10.0.29.10 10.0.29.230;
}

=

=

=

=

=

=

103 #
104 # allow members of "foo";

5 #

=

=

=

=

=

=

}

3 subnet 192.168.0.0 netmask 255.255.255.0 {
- range 192.168.0.20 192.168.0.200;
option routers 192.168.0.10;

sudo vi /etc/dhcp/dhcpd.conf
-> dhcpd 78I HE
->vi: HAEDY HE &

subnet 192.168.0.0 netmask 255.255.255.0 {
range 192.168.0.20 192.168.0.200;
option routers 192.168.0.10;

}

-> bat0(192.168.0.0/24 L) 22 E0{2+=
request 0f| LS50 192.168.0.20 ~ 2000
st ip £

-> off 'S uty o opx| 2ol =H-d



NAcLLLE
o =
A_l Xl D I AI —6—H S KYUNG HEE UNIVERSITY
e dhcpd &l (mast d
cpd =25 aster node
junho@junho-desktop: ~
e Ed
junho@junho-desktop:~$ sudo ifconfia bat® 192.168.0.10/24
junho@junho-desktop:~$ sudo ifconfig
sudo ifconfig bat0 192.168.0.10/24
-
| =)
L e -> bat00]] 212l = IP &
X p._aclfets 6 errors:0 dropped:58 overruns:® carrier:0 -> E %EI-OIEO‘"*‘I dhcpd.conf AE-IE AI
collisions:® txqueuelen
RX bytes:1925 (1.9 KB) TX bytes:657 (657.© B) 192.168.0.0/24 EHO_:!QE Aé'%' [[I'EI‘A‘I
i . :>7:eb:1b:14" EE7FLO ol o siCh
Link encap:Ethernet HWaddr b8:27:eb:1b:14:a1 ——J —_— L-. o=
inet addr:163.180.118.38 Bcast:163.180.118.255 Mask:255.255.255.0 BT H 1 EEEOO o = A nl- A-lx-|
inet6 addr: fe80::ba27:ebff:felb:14a1/64 Scope:Link - —
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1 > dhcp Serveryl‘ = I-7I-I_ _I'|:_0'II -II_ =0
RX packets:60061 errors:0 dropped:1 overruns:0 frame:0
TX paclRets:459 errors:0 dropped:® overruns:0 carrier:0
collisions:0® txqueuelen:1000
RX bytes:4910142 (4.9 MB) TX bytes:56241 (56.2 KB)
Link encap:Local Loopback Ifconflg "'I.
inet addr:127.0.0.1 Mask:255.0.0.0 - E O (o]
inet6 addr: ::1/128 Scope:Host > °:|xH I:" a IE‘I".‘“OI %' I
UP LOOPBACK RUNNING MTU:65536 Metric:1
RX packets:308 errors:® dropped:® overruns:0 frame:0
TX packets:308 errors:0 dropped:® overruns:0 carrier:0
collisions:® txqueuelen:0
RX bytes:50641 (50.6 KB) TX bytes:50641 (50.6 KB) = [« =18 Sk A (=)
-> bat02| IP7} 2FEIASE =AU = AUAS

Link encap:Ethernet HWaddr 00:26:66:08:24:12

inet6 addr: fe80::226:66ff:fe08:2412/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1527 Metric:1

RX packets:869 errors:0 dropped:0 overruns:0 frame:0
TX packets:1400 errors:0 dropped:® overruns:0 carrier:0
collisions:0® txqueuelen:1000

RX bytes:63078 (63.0 KB) TX bytes:127291 (127.2 KB)

junho@junho-desktop:~$ [
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« dhcpd 23l (master node)

[e]

junho@junho-desktop: ~

File Edit View Search Te
junho@junho-desktop:~$ sudo ifconfia wlan® 10.0.0.10/24
junho@junho-desktop:~$ ifconfig

bate

Link encap:Ethernet HWaddr b2:d5:c7:8a:81:f6

inet addr:192.168.0.10 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::bed5:c7ff:fe8 1f6/64 Scope:Link

UP BROADCAST RUNNING MULTICAST :1500 Metric:1

RX packets:59 errors:0 dropped:® overruns:® frame:0

TX packets:28 errors:0 dropped:73 overruns:® carrier:0
collisions:0 txqueuelen:0O

RX bytes:7150 (7.1 KB) TX bytes:2637 (2.6 KB)

Link encap:Ethernet HWaddr b8:27:eb:1b:14:

inet addr:163.180.118.38 Bcast:163.180.118.255 Mask:255.255.255.0
inet6 addr: fe80::ba27:ebff:felb:14a1/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:107012 errors:0 dropped:1 overruns:0 frame:0

TX packets:1097 errors:® dropped:® overruns:0 carrie

collisions:0 txqueuelen:1000

RX bytes:9589753 (9.5 MB) TX bytes:108690 (108.6 KB)

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX packets:346 errors dropped:0 overruns:0 frame:0
TX packets:346 error dropped:® overrun carrier:0
collisions:0 txqueuelen:0

RX bytes:54067 (54.0 KB) TX bytes:54067 (54.0 KB)

UP BROADCAST RUNNING MULTICAST :1527 Metric:1

RX packets:2548 errors:0 droppe overruns:0 frame:©0
TX packets:3317 errors:0 dropped:® overruns:0 carrier:0
collisions:® txqueuelen:1000

RX bytes:184113 (184.1 KB) TX bytes:302012 (302.0 KB)

&Y 33t
.E&, KYUNG HEE UNIVERSITY

sudo ifconfig wlan0 10.0.0.10/24

-> wlan00j| 2|2 |p &Y

-> dhcp server7t SEsi2{H B E
QIE{T{| O] A 0] static IP7} Q!0{OF StC},

-> dhcp server?t E0t7t= =20 A2 273

ifconfig
-> WX HELS AEH 0|

>
fot
)

-> wlan02| IP7} 2YEISE &UE + AS
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« dhcpd 23l (master node)

AlS
=

o junho@junho-desktop: ~/Documents

File Edit View Search Terminal Help

& 3auisn
.E&, KYUNG HEE UNIVERSITY

junho@junho-desktop:~/Documents$ sudo service isc-dhcp-server restart

junho@junho-desktop:~/Documents$ sudo service -

alsa-utils
anacron
apparmor
apport
avahi-daemon
avahi-dnsconfd
bluetooth
bootmisc.sh
britty
checkfs.sh
checkroot-bootclean.sh
checkroot.sh
console-setup
cpufrequtils

cups-browsed
dbus
dns-clean
hostname.sh
hwclock sh

3
[ 1 killprocs
[ ] kmod
[ + 1 1lightdm
[ + 1 Uloadcpufreq
[ ] lvm2
ACjunho@junho-desktop:~/Documents$ l

-Status-all

sudo service isc-dhcp-server restart
-> dhcp server restart

sudo service —status-all
-> BE MH|A AEf ol

-> isc-dhcp- server7f [+]2 B O Qlojof &
-> [-] &1 A2 2E network |nterface7|'

static IP ?.'xl dhcpd conf ItYS EX

s 2L E ol



dhcpd & X| 5

AlS
=

« dhcpd & (master node)

o junho@junho-desktop: ~/Documents

File Edit View Search Terminal Help

nho@junho-desktop:~/Documents$ sudo batctl gw

junho@junho-desktop:~/Documents$ sudo batctl gw server
junho@junho-desktop:~/Documents$ sudo batctl gw
(announced bw: 10.0/2.0 MBit)
U

o@junho-desktop:~/Documents$ I

0600

sudo batctl gw
-> SX) Xp7|RRAL| gw ALEH 2Ol

-

rir

-> THY Y= AEf(default)

sudo batctl gw server

-> XM L EE gw server2 E2 AH
sudo batctl gw

-> Sx| Xp7|XpAe| gw HEH =l

=

-> serverZEE S =



5% 28t stm
dhcpd 2% 2 Al € 3o

« |P 2F0}2 7| (slave node)

o junho@junho-desktop: ~/Documents 060

Flle Edlt View Search Terminal Help

o-desktop:~/Documents$ ifconfig

: : 3 o ifconfig
inet6 addr: fe80::b866:7ff: fe7e 3efe/64 Scope Link -> o:IXH |_-" EO_IE_ O|E-|1|_-“0| §I|- |
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:10 errors:0 dropped:® overruns:0 frame:0
TX packets:7 errors:0 dropped:28 overruns:0 carrier:0
collisions:0 txqueuelen:0
RX bytes:2017 (2.6 KB) TX bytes:931 (931.6 B) -> bat0ipv4 2= AE|

Link encap:Ethernet HWaddr b8:27:eb:1b:14:a1

inet addr:163.180.118.38 Bcast:163.180.118.255 Mask:255.255.255.0
inet6 addr: fe80::ba27:ebff:felb:14a1/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:10324 errors:0 dropped:0 overruns:0 frame:0

TX packets:430 errors:0 dropped:0® overruns:® carrier:0

collisions:0 txqueuelen:1000

RX bytes:894694 (894.6 KB) TX bytes:51686 (51.6 KB)

Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host
UP LOOPBACK RUNNING MTU:65536 Metric:1
RX packets:331 errors:0 dropped:0® overruns:0 frame:0
TX packets:331 errors:0 dropped:® overruns:0@ carrier:0
collisions:0 txqueuelen:0
o o
RX bytes:59885 (59.8 KB) TX bytes:59885 (59.8 KB) -> wlan0= L|-E|-L|-X| I'J?AIE

(2ol Z23)




dhcpd 2% X &2

« |P 2F0}2 7| (slave node)

[e]

File Edit View Search Terminal Help

junho@junho-desktop: ~/Documents

junho@junho-desktop:~/Documents$ sudo batctl gw

unho@junho-desktop:~/Documents$ sudo batctl gw client
junho@junho-desktop:~/Documents$ suago anciient patv
junho@junho-desktop:~/Documents$ g

(o]

File Edit View Search Terminal Help

junho@junho-desktop: ~/Documents

junho@junho-desktop:~/Documents$ ifconfig
Link encap Ethernet HWaddr ba:66:07:7e:3e:fe

bate

upP BROADCAST

collisions:0

RUNNING MULTICAST MTU:1500 Metric:1
RX packets:100 errors:0 dropped:0 overruns:0 frame:0
TX packets:160 errors:0 dropped:40 overruns:0 carrier:0

txqueuelen:0

RX bytes:20593 (20.5 KB) TX bytes:34303 (34.3 KB)

060

060a

sudo batctl gw
-> BT} Xp7|XHAL| gw AEY ZHol

-> IHX Q= AEl(default)

sudo batctl gw client

-> XM & EE gw client2EE A%

-> dhcp & internet packet3
server gwOj| M 2O}

sudo dhclient bat0
-> bat0 IPE ol = HHY

ifconfig
-> S YEYA QE{HO|A Bl
-> bat0 IPE #O=

-> wlan0, eth0 52 L}EFLEX| OIS

(2ol 28)



By 15|03t
-I-OX AE—l X| DXI AEI -6—” @mudeﬂlmg

o

« TOX A X[(apt-get L&) - laptop

o junho-lap@junholap-350U2A-350U2B-300U1A-351U2A-351U2B: ~ 0600

File Edit View Search Terminal Help
]unho lap@junholap-350U2A-350U2B-300U1A-351U2A-351U2B:~$ sudo echo "deb https://pkg.tox.chat/debi
" etc/apt/sources.list.d/tox.list

junho-lap@junholap-350U2A-350U2B-300U1A-351U2A-351U2B:~$
iunho-1lap@ijunholap-350U2A-350U2B-300U1A-351U2A-351U2B:~$ sudo wget -qO0 - https://pkg.tox.chat/deb \
ian/pkg.gpg.key | sudo apt-key add -

OK

junho-lap@junholap-350U2A-350U2B-300U1A-351U2A-351U2B:~$
junho-lap@junholap-350U2A-350U2B-300U1A-351U2A-351U2B:~$ ]

sudo echo "deb https ://pkg.tox.chat/debian nightly $(Isb_release -cs)" | sudo tee /etc/apt/sources.list.d/tox.list
-> package &2 F7}
-> XTJ}El AJO|E HEA|

sudo wget -qO - https://pkg.tox.chat/debian/pkg.gpg.key | sudo apt-key add -
> 9I57|2 wotg

-> JoXo = 2ot ™ OK

-> P B2 IS4 ZTo|X|of LRl W ALIC.



TOX 2X| & A<l

. TOX A X|(apt-get &) - laptop
junho-lap@junholap-350U2A-350U2B-300U1A-351U2A-351U2B: ~ 0608

File Edit View Search Terminal Help
junho-lap@junholap-350U2A-350U2B-300U1A-351U2A-351U2B:~$ sudo apt-get install apt-transport-https
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following extra packages will be installed:
libapt-pkg4.12
The following packages will be upgraded:

apt-transport-https libapt-pkg4.12
2 upgraded, 0 newly installed, © to remove and 275 not upgraded.
Need to get 716 kB of archives.
After this operation, 5,120 B of additional disk space will be used.
Do you want to continue? [Y/n] yii

(¢] junho-lap@junholap-350U2A-350U2B-300U1A-351U2A-351U2B: ~

File Edit View Search Terminal Help

junho-lap@junholap-350U2A-350U2B-300U1A-351U2A-351U2B:~$ sudo apt-get updatel]

sudo apt-get install apt-transport-https
-> apt-transport-https C}2

sudo apt-get update

-> Ij7|X] 55 YO|o|E

I-

-> Sxf BE2 SA ZH0|X|of LitRlEs YR ALICE

—_



TOX 2X| & A<l

« TOX & X|(apt-get L&) - laptop

o junho-lap@junholap-350U2A-350U2B-300U1A-351U2A-351U2B: ~
File Edit View Search Terminal Help

junho-lap@junholap-350U2A-350U2B-300U1A-351U2A-351U2B:~$ sudo apt-get install qTox}j

sudo apt-get install gTox OR sudo apt-get install qtox
-> qtox CI2EE

-> Sxl B2 S4 Zho|X|of L= WAL}
-> Raspberry Pi2| 4% ¢|2| Yo 2 Ct20| &|X| 5L CL

(X1 Hto|l{2| oY S Ct2 otoksh

ofot



By 15|03t
-I-OX AE—l X| DXI AEI -6-OH @mudeﬂlmg

- TOX B X|(wget &) — laptop & pi

o

junho@junho-desktop: ~/Downloads 060
File Edit View Search Terminal Help

junho@junho-desktop:~$ cd Downloads/

junho@junho-desktop:~/Downloads$

junho@junho-desktop:~/Downloads$ sudo wget https://build.tox.chat/view/Clients/]

ob/qTox_build_linux_armhf_release/lastSuccessfulBuild/artifact/qTox_build_linux_
armhf_release.tar.xz

cd Downloads
-> CIR 2 E directory® 0| S (ME Atg

o

sudo wget https://build.tox.chat/view/Clients/job/qTox_build_linux_armhf_rel ease/l astSuccessfulBuild/artifact/qTox_build_linux_armhf_rel ease.tar.xz
-> linux_armhf& qtoxCI2E2E (pig)

sudo wget https://build.tox.chat/view/Clients/job/qTox_build_linux x86_releas e/lastSuccessfulBuild/artifact/qTox_build_linux x86_rel ease.tar.xz
-> x868 qtoxCIR2ERE(lap-top &)

-> 912] AEI2 piofl A HABE ALEIQL|EL.

=
-> WX HEH2 S4 SHO|X[0 LIAAX| 242 wWHALICE



TOX 2X| & A<l

- TOX B X|(wget &) — laptop & pi

o junho@junho-desktop: ~/Downloads 060
File Edit View Search Terminal Help

junho@junho-desktop:~/Downloads

U O U O U K U . OW Uadl
junho@junho-desktop:~/Downloads$

junho@junho-desktop:~/Downloads$ sudo xz -d qTox_build_linux_armhf_release.tar.xz

[sudo] password for junho:
junho@junho-desktop:~/Downloads$
junho@junho-desktop:~/Downloads$ sudo tar -xvf qTox_build_linux_armhf_release.tar

Is -> L2 22 nielo] 2

sudo xz —d qTox_build_linux_armhf_release.tar.xz sudo xz —d qTox_build_linux x86_release.tar.xz
-> xz FH (pig) -> xz EF8 M (lap-top &)

sudo —xvf qTox_build_linux_armhf_release.tar sudo —xvf qTox_build_linux_x86_release.tar.xz
-> tar §EolH (pig) -> tar YoM (lap-topE)

-> qtoxgts HHMAO| LI



TOX 2X| & A<l

« TOX 2 (apt-get & wget L) — laptop & pi

o junho-lap@junholap-350U2A-350U2B-300U1A-351U2A-351U2B: ~ 06

File Edit View Search Terminal Help sudo thX

junho-1lap@junholap-350U2A-350U2B-300U1A-351U2A-351U2B:~$ sudo qtox -> apt-get tg-lglg| %l'ég

[18:04:47.923] src/persistence/settings.cpp:117 : Debug: No settings file found, using defaults

[18:04:47.923] src/persistence/settings.cpp:121 : Debug: "Loading settings from :/conf/qtox.ini"

[18:04:47.925] src/ipc.cpp:46 : Debug: Our global IPC ID is 3512848330788124993

[18:04:47.926] src/main.cpp:196 : Debug: built on: 22:49:19 Mar 29 2016 ( 1459291367 ) o

[18:04:47.926] src/main.cpp:197 : Debug: commit: built without git -> g'o'l AI-'I—IEI P topo'"kl
XS ALFIQIL| O}

:04:47.926] src/nexus.cpp:81 : Debug: Starting up

junho@junho-desktop:~/Downloads$ sudo ./qtox

[17:36:44.445] src/persistence/settings.cpp:116 : Debug: No settings file found,
using defaults

[17:36:44.447] src/persistence/settings.cpp:120 : Debug: "Loading settings from
/conf/qtox.inil"

[17:36:44.451] src/ipc.cpp:46 : Debug: Our global IPC ID is 3580438927555016603
[17:36:44.453] src/main.cpp:143 : Debug: built on: ©09:27:56 Dec 5 2015 ( 144930
7415 )

[17:36:44.454] src/main.cpp:144 : Debug: commit: a6bbd31b1268e8d4552b8ec88ed64f5
8991f19e9

-> FO|ALg : qtox= graphic 2 EX|7t lofof MMEL|Ct (RLE] 5).



TOX 2X| & A<l

« TOX A& — laptop & pi

qTox (as superuser)

& Username: || | 3|9 719l
Password:
T U x Confirm:

) \ Password strength: 0%
New Profile

Load Profile Create Profile

uju
Ju

g! %wg’ E;

aojistuw

KYUNG HEE UNIVERSITY



AlS
=

qTox - Settings (as superuser) 060

1. FIFFEIHTOX ID Y )

Add Friends

By Name | All

rox ID (either 76 hexadecimal characters or name@example.com)

Message

junhol here! Tox me maybe?

N

2. Send request

Send friend request




TOX 2X| & A<l

« TOX A& — laptop & pi

qTox - Add friend (as superuser)

junho2

TOXING O g 10X

By Name | All

Add Friends

Add a friend = Friend requests

18092AAB60CC4D0418E33633EE844C3...

this is junhol

are you there?

AL2Y WAIX]

Accept Reject

HR%7}t 2 4

II

™~



TOX *E*KI A

qTox - junho1 (Offline) (as superuser)

junho2 - B P = sene s
TORIG OTT T O 4 Toxing on gTox <)

By Name | All
o junhol ToxingongTox O junho2 hi junhol 22:44:01
junhol  nice to meet you b 22:47:09
e ] e
CH2tetH

1. HIAIX] & E

[rype your message here... E a




junhol

TOXING O G TOX

By Name | All

& junho2 Toxing on gTox

ChshetH

junho2

junhol

qTox - junho2 (Online) (as superuser)

' junho2

4 Toxing on gTox

+29, 39 30, 2016

junhol offers friendship, "junhol
here! Tox me maybe?"

junhol offers friendship, “this is
junhol

are you there?"
hi junhol

nice to meet you

1. HIAIX] & E

18:09:05

18:10:53

22:44:01
22:47:09

[rype your me

e here %




GOTHAM A X| 5l Al3H

« java & X|

o jugho@junho-desktop: ~ 0608

File Edit View Search Terminal Help

junho@junho-desktop:~$ sudo add-apt-repository ppa:webupd8team/java

Oracle Java (JDK) Installer (automatically downloads and installs Oracle JDK7 /
JDK8 / JIDK9). There are no actual Java files in this PPA.

More info (and Ubuntu installation instructions):

- for Oracle Java 7: http://www.webupd8.org/2012/01/install-oracle-java-jdk-7-in
-ubuntu-via.html

- for Oracle Java 8: http://www.webupd8.org/2012/09/install-oracle-java-8-in-ubu
ntu-via-ppa.html

Debian installation instructions:

- Oracle Java 7: http://www.webupd8.org/2012/06/how-to-install-oracle-java-7-in-
debian.html

- Oracle Java 8: http://www.webupd8.0org/2014/03/how-to-install-oracle-java-8-in-
debian.html

Important!!! For now, you should continue to use Java 8 because Oracle Java 9 is
available as an early access release (it should be released in 2016)! You shoul

d only use Oracle Java 9 if you explicitly need it, because it may contain bugs

and it might not include the latest security patches! Also, some Java options we

re removed in JDK9, so you may encounter issues with various Java apps. More inf

ormation and installation instructions (Ubuntu / Linux Mint / Debian): http://ww
webupd8 org/2015/02/1nsta11 oracle-java-9-in-ubuntu-linux.html

ixe/ubuntu/java

Press [ENTER] to contlnue or ctrl c to cancel addlng it

sudo add-apt-repository ppa:webupd8team/java

-> j7|X| repository 37}
-> ppa:webupd8team/java



GOTHAM AX| 8l AldH

: A K|

*Java = X
o junho@junho-desktop: ~
File Edit View Search Terminal Help

junho@junho-desktop:~$ sudo apt-get updatef] Sudo apt-get update
> Ij7|X| 28 40|

o junho@junho-desktop: ~

q i stall le-iava9-install
junho@junho-desktop:~$ sudo apt-get install oracle-java9-installerf] sudo apt'get Install orac €-java -installer

-> java CI2EE




GOTHAM &X| 8l A4l

« java AX|

o junho@junho-desktop:--R

File Edit View Search Terminal Help
Package configuration

| Configuring oracle-java9-installer |

Oracle Binary Code License Agreement for the Java SE Platform Products
and JavaFX

You MUST agree to the license available in http://java.com/license if
you want to use Oracle JDK.

OK(enter)

o

junho@junho-desktop: ~ 060

File Edit View Search Terminal Help

Package configuration

1 Configuring oracle-java9-installer }

In order to install this package, you must accept the license terms, the
"Oracle Binary Code License Agreement for the Java SE Platform Products
and JavaFX ". Not accepting will cancel the installation.

Do you accept the Oracle Binary Code license terms?

(]

Yes(enter)




GOTHAM A X| Sl AlH

ojava §X| & glt %"Il & tomcat AE-|X|

o junho@junho-desktop: ~

File Edit View Search Terminal Help
junho@junho-desktop:~$ sudo apt-get install openjdk-8-jdkfi

o junho@junho-desktop: ~ 0608

File Edit View Search Terminal Help

junho@junho-desktop:~$ sudo_apt-get install git
[sudo] password for junho: g

o) junho@junho-desktop: ~ 06

File Edit View Search Terminal Help

junho@junho-desktop:~$ sudo apt-get install tomcatsi

sudo apt-get install openjdk-8-jdk
-> jdkCI22E

sudo apt-get install git
-> java CI2ERE

sudo apt-get install tomcat8
-> tomcat8 L2 2 E
-> master node 7t 2 X|



GOTHAM A X| Sl AlH

- GOTHAM CI&

[o) junho@junho-desktop: ~/Downloads 060

File Edit View Search Terminal Help
junho@junho-desktop:~/Downloads$ sudo git clone https://github.com/OpenwinCon/OpenwinNet.gitl

o junho@junho-desktop: ~/Downloads/OpenWinNet/Mesh/GOTHAM(vis)/settingFile
File Edit View Search Terminal Help

junho@ijunho-deskiop:—/Downloads S
junho@junho-desktop:~/Downloads$

junho@junho-desktop:~/Downloads$ cd OpenWinNet/Mesh/GOTHAM\(vis\)/settingFile/
junho@junho-desktop:~/Downloads/OpenWinNet/Mesh/GOTHAM(v1is)/settingFile$
junho@junho-desktop: - /Downloads/OpenlinNet/Mesh/GOTHAM(vis) /settingFileS 1s

At0ads/0penwWinNet/ Mesn/GOTHAM(vis) /settingFile$ I

sudo git clone https://github.com/OpenWinCon/OpenWinNet.git
-> GOTHAMO| 2!= OpenWinCon/OpenWinNet.git CI22E

-> OpenWinNet C2 ol

cd OpenWinNet/Mesh/GOTHAMW (vis¥)/settingFile
-> GOTHAM setting T} C|3 E2|



&Y 33t
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GOTHAM A X| Sl AlH

« Master web server &2 (Master node®h)

o) junho@junho-desktop: ~/Downloads/OpenWinNet/Mesh/GOTHAM(vis)/settingFile

File Edit View Search Terminal Help
junho@junho-desktop:~$ cd Downloads/OpenWinNet/Mesh/GOTHAM\(vis\)/settingFile/
]unho@]unho desktop: ~/Downloads/OpenWlnNet/Mesh/GOTHAM(v15)/settlngFlleS

M(vis)/settingFileS 1s

M(vis)/settingFile$ sudo cp masterWebServer.war
/var/lib/tomcat8/webapps/
junho@junho-desktop:~/Downloads/OpenWinNet/Mesh/GOTHAM(vis) /settingFile$
junho@junho-desktop:~/Downloads/OpenWinNet/Mesh/GOTHAM(vis)/settingFile$ sudo service tomcat8 restart

-> ¥l convergence directory?t2| L 3} masterWebServer.war= A&
sudo cp masterWebServer.war /var/lib/tomcat8/webapps
-> tomcatME{O| =71517] SIol ot S FAb

sudo service tomcat8 restart
-> tomcat8 restart



NAcLLLE
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GOTHAM A X| Sl AlH

AlS

« GOTHAM A&

o junho@junho-desktop: ~/Downloads/OpenWinNet/Mesh/GOTHAM(vis)/settingFile/convergence @ & &
File Edit View Search Terminal Help

-> ®Xf| convergence directory?t2
e ol
junho@junho- desktop ~/Down10ads/OpenwlnNet/Mesh/GOTHAM(VIS)/settlngFlle/convergenceS

junho@junho-desktop:~/Downloads/OpenWinNet/Mesh/GOTHAM(vis)/settingFile/convergence$ . . .
sudo java -]ar GOTHAM. jar wlane 1 192.168.0.10 sudOJava —jar GOTHAM.Jar wlan0

inet addr 16.0.0.30 Bcast:16. 255'255 255 Mask:255.0.0.0 1192.168.0.10

UP BROADCAST MULTICAST MTU:1527 Metric:1 -> GOTHAM A

RX packets:86 errors:® dropped:® overruns:® frame:0 -> master nodeE D-Ix-l Jél'é'll(-l_él_f_)
TX packets:113 errors:0 dropped:® overruns:® carrier:0

collisions:® txqueuelen:1000

RX bytes:6544 (6.5 KB) TX bytes:11969 (11.9 KB) -> GOTHAM AlGiglH

00:26:66:08:24:12

aiting web client

aiting slave client

192.168.0.10(slave) connection request came

aiting slave client

[B.A.T.M.A.N. adv 2014.4.0, MainIF/MAC: wlan0/00:26:66:08:24:12 (bat® BATMAN_IV)]
Ooriginator last-seen (#/255) Nexthop [outgoingIF]: Potential next

OpS ...

P0:26:66:4e:d9:47 0.420s (179) 00:26:66:4e:d9:47 [ wlan0]: 00:26:66:4e:d9:4




GOTHAM AX| &l Al

« GOTHAM AldH

junho@junho-desktop:~/Downloads/OpenWinNet/Mesh/GOTHAM(vis) /settingFile/convergence$

sudo java -jar GOTHAM.jar wlan® 1 192.168.0.10

sudo java —jar GOTHAM jar wlan0 1 192.168.0.10
-> GOTHAM &3 (master & 4<2)

[java —jar GOTHAM jar (interface name) (1: master, 2: slave) (master ip)]

sudo java —jar GOTHAM jar wlan0 2 192.168.0.10
-> GOTHAM A (slave & A2



GOTHAM AX| 8l AldH

« GOTHAM AldH

0@ [M start Page X ‘Ei‘

C f |9 192.168.0.10:8080/masterWebServer/

& = oMo =

Welcome to GOTHAM!
Mesh Status Diagram

Start Page

Connected to ws://163.180.118.36:8080/masterWebServer/javaWebSocket

o 00:26:66:08:24:12

o 00:26:66:4e:d9:47
o 00:26:66:4f:1a:89

o 00:26:66:4e:el:e0
o 00:26:66:4f:e8:5¢c

o 00:26:66:4e:25:

o 00:26:66:4e:d9:59
o 00:26:66:4e:df:cO

192.168.0.10:8080/masterWebServer
-> web browserE E4f

http://[masterip]:8080/masterWebServer &

-> $xl| S%t5 2l mesh network topology2}9!
-> ZEM2 GOTHAMO| &% 32! slave node

-> Oz M2 GOTHAMO| &% 352l master node
-> HIHM2 GOTHAMO| SZEEF0|X| %2 node



Self-organizing Network (Beacon)

. IQ 2to|EFZ| IR
o junho@junho-desktop: ~/Downloads

File Edit View Search Terminal Help

junho@junho-desktop:~$ cd Downloads/

junho@junho-desktop:~/Downloads$

junho@junho-desktop:~/Downloads$ sudo wget http://launchpadlibrarian.net/214461570/bluez-hcidump_5.33-0ubuntu2_armhf.deb
[sudo] password for junho:

--2016-04-04 15:14:03-- http://launchpadlibrarian.net/214461570/bluez-hcidump_5.33-0ubuntu2_armhf.deb

Resolving launchpadlibrarian.net (launchpadlibrarian.net)... 91.189.89.228, 91.189.89.229

Connecting to launchpadlibrarian.net (launchpadlibrarian.net)|91.189.89.228|:80... connected.

HTTP request sent, awaiting response... 200 OK

Length: 127982 (125K) [application/x-debian-package]

Saving to: ‘bluez-hcidump_5.33-0ubuntu2_armhf.deb’

bluez-hcidump_5.33-0ubuntu2_ar 100%[ >] 124.98K 133KB/s in 0.9s

2016-04-04 15:14:05 (133 KB/s) - ‘bluez-hcidump_5.33-0ubuntu2_armhf.deb’ saved [127982/127982]

cd Downloads
sudo wget http://launchpadlibrarian.net/214461570/bluez-hcidump_5.33-Oubuntu2_armhfdeb

-> hcidump program CI22E
-> apt-get install2 2 C}20| QH

-> bluez-hcicump_5.33-Oubuntu2_armhfdeb Tt 2tQlg 5= QUL



Self-organizing Network (Beacon)

. T g 2lo|2 32| CFe

o junho@junho-desktop: ~/Downloads 0608

File Edit View Search Terminal Help

junho@junho-desktop:~/Downloads$ sudo dpkg -i bluez-hcidump_5.33-0ubuntu2_armhf.deb
Selecting previously unselected package bluez-hcidump.
(Reading database ... 134414 files and directories currently installed.)

Preparing to unpack bluez-hcidump_5.33-0ubuntu2_armhf.deb ...
Unpacking bluez-hcidump (5.33-0@ubuntu2) ...

Setting up bluez-hcidump (5.33-0ubuntu2) ...

Processing triggers for man-db (2.7.0.2-5) ...
junho@junho-desktop:~/Downloads$ I

sudo dpkg —i bluez-hcidump_5.33-0ubuntu2_armhfdeb
-> hcidump program A%

-> OJEX Al A== of 2



Self-organizing Network (Beacon)

. T g 2lo|2 32| CFe

junho@junho-desktop: ~/Downloads OO0
File Edit View Search Terminal Help

junho@junho-desktop:~/Downloads$ sudo apt-get install libglib2.0-dev

junho@junho-desktop: ~/Downloads 060
File Edit View Search Terminal Help

junho@junho-desktop:~/Downloads$ sudo apt-get install libudev-dev

junho@junho-desktop: ~/Downloads 060
File Edit View Search Terminal Help

junho@junho-desktop:~/Downloads$ sudo apt-get install libical-dev

junho@junho-desktop: ~/Downloads 060
File Edit View Search Terminal Help

junho@junho-desktop:~/Downloads$ sudo apt-get install Libreadline-dev

junho@junho-desktop: ~/Downloads 060
File Edit View Search Terminal Help

junho@junho-desktop:~/Downloads$ sudo apt-get install bluez-tools

sudo apt-get install libglib2.0-dev

sudo apt-get install llibudev-dev

sudo apt-get install libical-dev

sudo apt-get install libreadline-dev

sudo apt-get install bluez-tools




Self-organizing Network (Beacon)

junho@junho-desktop: ~/Downloads/OpenWinNet/Mesh/mesh-beacon
File Edit View Search Terminal Help

junho@junho-desktop:~/Downloads$S cd OpenWinNet/Mesh/mesh-beacon/
junho@junho-desktop:~/Downloads/OpenWinNet/Mesh/mesh-beacon$
j j " 3 OpenlinNet/Mesh/mesh-beacon$ 1s

stinNet/Mesh/mesh-beacons ||

cd ~/Downloads/OpenWinNet/Mesh/mesh-beacon
-> 0| ME{2] GOTHAM AATE CHRA| WRHEH OpenWinNet project directory A

Is
-> beacon setting file2 2QIg 4 QUCt

%



Self-organizing Network (Beacon)

e AAALE Mol (CHE beaconO| U= M)

junho@junho-desktop: ~/Downloads/OpenWinNet/Mesh/mesh-beacon 060D

File Edit View Search Terminal Help
junho@junho-desktop:~/Downloads/OpenWinNet/Mesh/mesh-beacon$ sudo python setup_beacon.py F
searching_beacon
check_mesh_beacon start
chcking mesh : True
'A3 B4 76 26', '3F B7', '02']

beacon detecting

: ogf 0x08, ocf 0x0008, plen 32
1E 02 01 1A 1A FF 00 FF 02 15 00 A3 B4 76 26 3F B7 02 00 00
00 00 00 0O 0O OO OF 0O OF 0O C8 00
> HCI Event: 0x0e plen 4
01 08 20 00
junho@junho-desktop:~/Downloads /OpenWinNet/Mesh/mesh-beacons [

sudo python setup_beacon.pyF
-> FE 2302 E fI8t input parameter)

rH
mjo
nE
0=
>
N

-> C}E beaconO| detectingSt™ detectingdt= L& 2 HIE 2 = H|




Self-organizing Network (Beacon)

« AATE A (CIE peaconO| 9S )
060

o junho@junho-desktop: ~/Downloads/OpenWinNet/Mesh/mesh-beacon
File Edit View Search Terminal Help
junho@junho-desktop:~/Downloads/OpenWinNet/Mesh/mesh-beacon$ sudo python setup_beacon.py F |

searching_beacon--------
returned status 12

LE set advertise enable on hci®
Set scan parameters failed: Input/output error
check_mesh_beacon start

: A3 B4 76 26

: 0g , ocf Ox0008, plen 32
1E 02 01 1A 1A FF 00 FF 02 15 00 A3 B4 76 26 49 E6 07 00 00
00 00 00 0O OO0 OO OF OO OF 0O C8 00
> HCI Event: 0x0e plen 4
01 08 20 00
junho@junho-desktop:~/Downloads/OpenWinNet/Mesh/mesh-beacon$ I

sudo python setup_beacon.pyF
-> F= H (0|2 E 2T input parameter)

-> C}E beaconO| 21oH fiHo = HES Y



« batman-adv 7t AldH

o junho@junho-desktop: ~/Downloads/OpenWinNet/Mesh/batman-adv-install/settingFile_pi 060

File Edit View Search Terminal Help
junho@junho-desktop:~/Downloads$ cd OpenWinNet/Mesh/batman-adv-install/settingFile_pi/
Junho@]unho desktop:~/Downloads/OpenWinNet/Mesh/batman-adv-install/settingFile_pi$

o@junho-desktop:~/Downloads/OpenWinNet/Mesh/batman-adv-install/settingFile_pi$ 1s

p: let/! 'batman-adv-install/settingFile_pi$
junho@junho-desktop:~/Downloads/OpenWinNet/Mesh/batman-adv-install/settingFile_pi$ [

cd OpenWinNet/Mesh/batman-adv-install/settingFile_pi
-> O] ME{2] GOTHAM LA I E C}2A| WHHH OpenWinNet project directory A&



.system("ifconfig wlan®@ down")

.system("iwconfig wlan®@ mode ad-hoc essid junho-batman channel 8")
.system("ifconfig wlan® up")

.system("modprobe batman-adv")

.system("batctl if add wlano") L3
.system("ifconfig wlan@ mtu 1527")

.system("cat /sys/class/net/wlan@/batman_adv/iface_status")

.system("ifconfig wlan® 10.0.0.10")
.system("ifconfig bate® up")
.system("ifconfig bate® 192.168.0.10")
.system("batctl gw server")

"first_setting_master.py" [readonly][Incomplete last line] 13 lines, 455 characters

->O0| ™ol MY {82
python codeZ BHS0]
E2 Ao|LCt.



« batman-adv 7t AldH
060

o  junho@junho-desktop: ~/Downloads/OpenWinNet/Mesh/batman-adv-install/settingFile_pi
File Edit View Search Terminal Help
junho@junho-desktop:~/Downloads/OpenWinNet/Mesh/batman-adv-install/settingFile_pi$

sudo python first_setting_master.py
password for junho:

iunho@]unho desktop:~/Downloads/OpenWinNet/Mesh/batman-adv-install/settingFile_pi$

sudo python first_setting_master.py
-> master nodeOf|A{ &34

sudo python first_setting_slave.py
-> slave nodeO| A &3

oF A I_
=2 T M .

rulo

-> batman-advZ} 2=
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Ok 15 m Welcome to GOTHAM!
' ‘ Mesh Status Diagram
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* https://www.youtube.com/watch?v=SUQIShO0tMI8







ol Pt 3y

.58 25 A4
« GOTHAM + beacon + batman-adv £%} Ald @ & X =
» DeviceZl SEAIEGIH A5 2 B T2 M Z A& networks & d

« self-organizing network T3

« GOTHAM 7|5 =7t
« GOTHAMO]| SDN(Software Defined Network) 7|5 =7}

« GOTHAM 7|Et 7|& =2t%t



https://github.com/OpenWinCon/OpenWinNet/tree/master/Mesh
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