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« 21£2 20N Ubuntu £1% USB ZHg

* Ubuntu 14.04 2X%] Monitor

. AIEQ|o| ZH5o| WAsH W4 afo|g2| MX| ONOS
« AP-Controller 2t50ojl @ 93t Databse 1A=
« AP-Controller x| 9 AlsH

« Web-GUI &x| ¢! AlsH

- Offloading App XS0l LA s ONOS M| AP-Controller
» Offloading App &*| %! 4d8
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/\\ * Intel 64bit CPU
. « 4GB or more RAM

* 16GB or more storage
* 100Mbps or more faster Ethernet port

Mobile Convergence Laboratory =57



Ubuntu 14.04 image CI&2E

u b un tu@ Cloud Server Desktop Phone Tablet loT Management Download

QOverview

/ N Cloud

|I :' Server

\ |

\ / Desktop

Ubuntu Kylin /'_'\
\

Alternative downloa

@Juu

It's easier than ever to model

Ubuntu flavours

-__"j__j:_'_;\'- ) e /\\ o

o

N /
/o

your cloud services.

Start modelling

L/
v
\

-

(# LATEST NEWS FROM INSICHTS
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http://www.ubuntu.com/

Ubuntu 14.04 image CI&2E

u b un tua Cloud Server Desktop Phone Tablet loT Management Download

Download » Overview Cloud Server Desktop UbuntuKylin  Alternative downloads Ubuntu flavours

Download Ubuntu Desktop

Ubuntu 14.04.4 LTS

The Long Term Suppork (LTS) version of the Ubuntu operating system for Choose your flavour
desktop PCs and laptops, Ubuntu 14.04.4 LTS comes with five years of security [64-bit — recommended v
and maintenance updates, guaranteed. i

Recommended for most users. Download

Ubuntu 14.04.4 LTS release notes &
une feiease notes Alternative downloads and

torrents
Ubuntu 15.10
The latest version of the Ubuntu operating system for desktop PCs and Choose your flavour
laptops, Ubuntu 15.10 comes with nine months of security and maintenance |54’bit — recommended "‘

updates.

Ubuntu 15.10 release notes ™ Download
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Ubuntu 14.04 image CI22E

1'WallL d 5eCUle, upyiauedole niLeinew ol 1nings, powelea oy 2|3
Ubuntu

Community projects
| support LoCo teams, UbuCons and other events, upstream projects S(3
and all the good work the community does.

Tip to Canonical
Hats off for making Ubuntu possible. Keep it up 5|3

The same price as Your contribution

King Kong versus Godzilla on DVD 5 15

I Mot now, take me to the downlogeT

Pay with PayPal

Cloud Server Desktop Phone Tablet loT Management
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Universal USB Installer

USE Linux Help
Be
Help and Tools

Cheatcodes

BIOS USE Boot Options Close
ur USE Key

ompat

Bo

Restori

Universal-USB-Installer-1.9.6.3.exe - December 30, 2015 — Changes
Update to support Caine, Pentoo, Parrot Security OS, and Windows 10
Installer (untested).

Source Code

» http://www.pendrivelinux.com/u

niversal-usb-installer- -easy-as-
1-2-3/#button

MD5: 92EC01B3603FFB0971F51FAC98FDCBBB

Basic Requirements | Changelog Supported Distros = FAQ

Bootable USB Flash Drive Creation Requirements:

Uniy -USB-Installer-1.9.6.3.exe

ndows XP/Vista/7/8/10 or WINE to create the USB (
/2K WILL NOT Work!)

“Fatle, Fa or NTFS Formatted Flash Drive. MBR partition only
GPT will not work

PC with a BIOS that can boot from USB

Your Favorite Linux ISO

Feel free to inform me of unlisted Live Linux distributions or version
revisions, and I will do my best to update UUI to support them.

Similar Portable Linux Posts:
*  YUMI - Multiboot USB C
- lival ISR Tnetall — wa | ISR Crastar



http://www.pendrivelinux.com/universal-usb-installer-easy-as-1-2-3/#button

Universal USB Installer
» Universal USB Installer2 Ubuntu Booting USB 2t=2]

£®] Universal USE Instal

Setup your Selections Page ~=USB Installer

Pendrivelinux.com
Choose a Linux Distro, ISO/ZIP file and, your USE Flash Drive. &

Step 1: Select a Linux Distribution from the dropdown to put on your USE
Slacko Puppy v] [T Download Link
-~

Visit the Slacko Puppy Home Page

Browse

I Show all Drives (USE WITH CALITION)

— Ubuntu 32/&4 Bit —

Mythbuntu

Bladkbuntu

Ubuntu Mate

Ubuntu Server Installer

—- Linux Mint 3264 Bit -—-
r Page for additional HELP

Linux Mint |
—- Debian Live/Metinst 3264 Bit —-
Debian Live
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Universal USB Installer

* Universal USB Installer2 Ubuntu Booting USB

= Universal USE

Setup your Selections Page
Choose a Linux Distro, ISQ,/ZIP file and, your USE Flash Drive.

Step 1: Select a Linux Distribution from the dropdown to put on your USE

Ubuntu - Local iso Selected.
Visit the Ubuntu Home Page

Step 2@ Select your ubuntu®desktop®.iso

Click HERE to Visit the Universal USB Installer Page for additional HELP

Mobile Convergence Laboratory

=SB Installer

Pendrivelinux.com

Show all Drives (USE WITH CALTION

'I‘

| Browse -
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Universal USB Installer
» Universal USB Installer2 Ubuntu Booting USB 2t=2]

Cr22C v Ubuntu_Images - | +4 Ubuniu fmages 24 jo
E—

[][[]

[¥

= oAl
b

[u]

|| ubuntu-14.04 3-desktop-amde4d

2016-01-18 2= 0
I ¢4 ubuntu-14.04 4-desktop-amd64 @:1&-:3-1? 2= _ [230

v | 4 1Ll I

£ O[&(M): ubuntu-14.04 4-desktop-amd - ’isufile ']

| 2720 M | =z | |
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Universal USB Installer
» Universal USB Installer2 Ubuntu Booting USB 2t=2]

I® Universal USE

== USB [nstaller

Pendrivelinux.com
'I'

Setup your Selections Page
Choose a Linux Distro, ISQ,ZIF file and, your USE Flash Drive.

Step 1@ Select a Linux Distribution from the dropdown to put on your USE

buntu - Local iso Selected.
Visit the Ubuntu Home Page

Step 2: Select your ubuntu®desktop®.iso
C:iUsers AN WDownloads WUbuntu_ImagesWubuntu-14.04. 4-deskiop-an Browse |

Step 3: Select your USB Flash Drive Letter Only [ | Show all Drives (USE WITH CALTION)
| G4 L 768 ~| | [¥]we will format G:4 Drive as Fat3

Step 4: Set a Persistent file size for storing changes (Optional).

D 0 MB

Click HERE to Visit the Universal USE Installer Page for additional HELP

Create ] I Cancel
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Universal USB Installer
» Universal USB Installer2 Ubuntu Booting USB 2t=2]

I® Universal USE

== USB [nstaller

Pendrivelinux.com
'I'

Setup your Selections Page
Choose a Linux Distro, ISQ,ZIF file and, your USE Flash Drive.

Step 1@ Select a Linux Distribution from the dropdown to put on your USE

buntu - Local iso Selected.
Visit the Ubuntu Home Page

Step 2: Select your ubuntu®desktop®.iso
C:iUsers AN WDownloads WUbuntu_ImagesWubuntu-14.04. 4-deskiop-an Browse |

Step 3: Select your USE Flash Drive Letter Only Show all Drives (USE WITH CALTION)

|G:"?":|L LUI 7GB - V| We wil format G: ¥ Drive as Fat32.

Step 4: Set a Persistent file size for storing changes (Optional).

D 0 MB

Click HERE to Visit the Universal USE Installer Page for additional HELP

| Cancel
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Universal USB Installer
» Universal USB Installer2 Ubuntu Booting USB 2t=2]

Q Universal USB Installer 1.9.6.3 Setup

Universal USE Installer is Ready to perform the following actions:

l.\'

1) Create Syslinux MEBR on (G:) - Existing MBR will be Overwritten!
2.) Create UUI Label on (@) - Existing Label will be Overwritten!
3. Install (Ubuntu) on (G2

Are you positive Drive (G2 is your USE Device?
Double Check with Windows (My Computer) to make sure!

Click YES to perform these actions on (G:) or NO to Abort.
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Universal USB Installer
» Universal USB Installer2 Ubuntu Booting USB 2t=2]

Installation Complete =< USB Installer

Pendrivelinux . com
Universa | USB Installer sucessfully installed Ubuntu on G: o7

Installation Done, Process is Complete!




USB& Ubuntu 14.04 4X]




USB& Ubuntu 14.04 4X]

ty @) o) &

-

Install

Welcome

Bahasa Indonesia
Bosanski

Catala

Cestina

Cymraeg
Dansk
Deutsch

cesti e

Espanol Try Ubuntu Install Ubuntu
Esperanto
Euskara
Francais
Gaeilge
Galego Or if you're ready, you can install Ubuntu alongside (or instead of) your current
Hrvatski operating system. This shouldn't take too long.

islenska

Italiano You may wish to read the release notes.

You can try Ubuntu without making any changes to your computer, directly from this
CD.
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B Ubuntu 14.04 2X]

O M3

Ubuntu Az| &H| =

2|3o| Z}HE AW O] HEE(Q O+

of E2t0|E0] 2|4 6.5GB2| I Z7H0| Y

b

oo

re

E{U0) 2

Y

M2 & YHI0|E cre2E
Ubuntu () SeHA|2 MP3 S AAI5HD Y5 TI2HT 51S9)0{24 240|110 SHEYOIE 2 S5HE = 57| 934 EF 8A}
OlS D228 AFRSILICH O] Z2 13 2 Y= /) ATE0{7} OFL o] T2 S Lj0) X3S 20| MAS

gELch

JMETIE| AT EQ0| 43|
Fluendo MP3 Z2{12I2 Fraunhofer lIS2F Technicolor SAZEE] 915 2 MPEG 30[04-3 7|=2 AF2EILICE

ZL71(Q) FZ(B) A=
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USB& Ubuntu 14.04 4X]

A A7t gl 0E A St S LR

L
oy
3H
o
2
rir
i

i
rol
Ho
08

© A3 = 221 Ubuntu A 2|
2% AAMOJA T2, BA, AFZ, 29, 12|31 7|6 U AHBILICE

Encrypt the new Ubuntu installation for security
Ci2 A0 22t 7| 8 4= QIELICE

Use LVM with the new Ubuntu installation
=2| B5 2|5 YFTILICE 0] {2 518 APARS QL THEIE 37|

un
o
N
o4
I
1

0
o
iz
o

= oIt —

7|E}
UbuntuO|(7h) AF2 S HE|4S SFSHLE 2715 B 0124 TIE[A S AHEfE 4 QIELICE

2WiQ || s=e | 220
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USB& Ubuntu 14.04 4X]

42

OiC[of| 22 ALIVtR?
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USB& Ubuntu 14.04 4X]
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USB& Ubuntu 14.04 4X]

0]|2: | ubuntu

ZFE 0|=: | ubuntu-virtual-machine
CtE HEEOAM E0{Rj= 0|

AFE 2} 0] F H&: | ubuntu

S

%5 4% 000000 et

2529 900000
2502 270
O 2018 &5 U
71 SH Y&}
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USB& Ubuntu 14.04 4X]

* t B o &

43

Welcome to Ubuntu 14.04

Fast and full of new features, the latest
version of Ubuntu makes computing easier
than ever. Here are just a few cool new things
to look out for...
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USB& Ubuntu 14.04 4X]

ty @) o) &

D A3 U=

d27t 2EELCH ME 2|8 T2 S AFE5He ™ HFE S CHA| Al2tstOF &L

Ch.

2|2 CHA| Al |
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=48 2tojudig| X

« O] 2to|Eoj|M T ASH U4 2to|BE{2|F of2le] YFolE 0§56t HX
* sudo apt-get update

* sudo apt-get install iw git mysqgl-client libmysqlclient-dev
openvswitch-switch openvswitch-common python3.4 python-
virtualenv python-setuptools python-dev build-essential
apache2 php5 mysqgl-server phpmyadmin maven



mQ ajojuajal Mk

* sudo apt-get update

B = E mclab@mclab-All-Series: ~

mclab@mclab-All-Series:~% sudo apt-get updatel

eL.
kB]

Ign http://fextras.ubuntu.com trusty/main Translation-en_US
Get:56 http://security.ubuntu.com trusty-security/universe 1386 Packages [125 kB

Ign http:f/extras.ubuntu.com trusty/main Translation-en

Get:57 http://security.ubuntu.com trusty-security/multiverse 1386 Packages [5,17
5 B]

Get:58 http://security.ubuntu.com trusty-security/main Translation-en [244 kB]
Get:59 http://security.ubuntu.com trusty-security/multiverse Translation-en [2,5
70 B]

Get:60 http://security.ubuntu.com trusty-security/restricted Translation-en [3,2
06 B]

69% [54 Sources 2,489 kB/6,399 kB 39%] [Waiting for headers]
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=48 2tojadig| X

+ sudo apt-get install iw git mysgl-client libmysqgiclient-dev openvswitch-switch .
openvswitch-common g)ython3.4 python-virtualenv python-setuptools python-dev build-
essential apache2 php5 mysql-server phpmyadmin maven -y

Fo

mclab@mclab-All-5eries: ~

mclab@mclab-All-Series:~$ sudo apt-get install iw git mysql-client libmysglclien
t-dev openvswitch openvswitch-common python3.4 python-setuptools python-dev buil
d-essential python-virtualenv apache2 php5 mysgl-server phpmyadmin -y I

Creating config file Jetc/phpmyadmin/config-db.php with new version
granting access to database phpmyadmin for phpmyadmin@localhost: success.
verifying access for phpmyadmin@localhost: success.

creating database phpmyadmin: success.

verifying database phpmyadmin exists: success.

populating database via sql... done.

dbconfig-common: flushing administrative password

Processing triggers for libc-bin (2.19-0ubuntu6.7) ...
mclab@mclab-All-Series:~§ I
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Database 2=
* 127.0.0.1/phpmyadmin g%

phpMyAdmin - Mozilla Firefox

4 phpMyAdmin Bl Ubuntu Start Page

(-I 127.0.0.1 e Search w B ¥+ A O

php
Welcome to phpMyAdmin

Language

English j

Log in @

Username:

Password:
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phpmyadmin - QtefF H 0| QF E L

» sudo vi /etc/apache/apache2.conf

mclab@mclab-All-Series: fetc/phpmyadmin

# Use mod_remoteip instead.

#

LogFormat "%v:%p %h %1 %u %t \"%r\" %>s %0 \"%{Referer}i\" \"%{User-Agent}i\"" v
host_combined

LogFormat "%h %1 %u %t \"%r\" %>s %0 \"%{Referer}i\" \"%{User-Agent}i\"" combine
d

LogFormat "%h %1 %u %t \"%r\" %>s %0" common
LogFormat "%{Referer}i -= %U" referer

LogFormat “x{User-agentit agent * Include /etc/phpmyadmin/apache.conf

# Include of directories ignores editors' and dpkg's backup files,
# see README.Debian for details. *7'.

# Include generic snippets of statements
IncludeOptional conf-enabled/*.conf

# Include the virtual host configurations:
IncludeOptional sites-enabled/*.conf

IInclude Jetc/phpmyadmin/apache. con

# vim: syntax=apache ts=4 sw=4 sts=4 sr noet

~
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Database &+ =

» openwinnet Database 4/

'm 127.0.0.1 /localhost... x QUG EETS x | o
€2 127.0.0.1/phpn n/ 8:5 . @
- IgiServer: localhost
php :
&8 e (] i Databases [[ SQL [j, Status = Users [& Export (=} Import 4 sSettings | Replical
(Recent tables) ... j
+ | information_schema Data baSE‘S
I
#-@ mysal
—H 1 openwinnet Create datab:
.L—__J performance_schema o Create catanase ©
-5-—__J phpmyadmin I openwinnet Collation j Create I

Database = Action
information_schema =3 Check Privileges

mysql a:z Check Privileges

openwinnet az] Check Privileges

performance_schema =: Check Privileges

[ phpmyadmin az| Check Privileges
Total: 5
[ Check All With selected: [ Drop

* Enable Statistics

. Note: Enabling the database statistics here might cause heavy traffic between the web server and the MySQL
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Database &+ =

* AP_Information table 44/

o)

phpMyAdmin

Q8300 ¢ W Structure [] SQL 4 Search () Query (i Export &} Import J° Operations =1 Privileges
(Recent tables) ... j No tables found in database

+- | information_schema “'9 Create table

| &

+ | mysql

|

—— | openwinnet

+- | performance_schema I Name: | AP_Information
-II-—__J phpmyadmin

Number of columns: | g I
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Database =

e Column AHg

1D

IP

SsID
Description
Password
Broadcast
Channel
time

Table comments:

Type &

VARCHAR

VARCHAR

VARCHAR

VARCHAR

VARCHAR

VARCHAR

VARCHAR

TIMESTAMP

Length/Values o Default o

- % None -
- [is None -
| (256 Nene ~f
A se NULL H
A [ase NULL 4

L

3 Mone j

L

[3%]
=
[=]
=2
m

Lo

L

Storage Engine: ¢

InnoDB ~|

Mobile Convergence Laboratory
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KT SR RN [ R N I I

Structure

Attributes
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Controller AX|

* sudo qit clone , . :
https:7/github.com/OpenWinCon/OpenWinNet.git

mclab@mclab-All-Series:~% mkdir openwincon

mclab@mclab-All-Series:~5 cd openwincon/

mclab@mclab-All-Series:~/openwincons 1s

mclab@mclab-All-Series:~fopenwincon$ sudo git clone https://github.com/OpenWinCo
n/OpenWinNet.git

Cloning into 'OpenWinNet'...

remote: Counting objects: 642, done.

remote: Compressing objects: 100% (6/6), done.

remote: Total 642 (delta @), reused ©® (delta @), pack-reused 636
Receiving objects: 100% (642/642), 3.43 MiB | 974.00 KiB/s, done.
Resolving deltas: 100% (229/229), done.

Checking connectivity... done.
mclab@mclab-All-5Series:~fopenwincon$ 1s

OpenWinNet

mclab@mclab-All-5Series:~/openwincon$ cd OpenWinNet/
mclab@mclab-All-5Series:~fopenwincon/OpenkWinNets 1s

agent 1img LICENSE Mesh README.md web-gui
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Controller gX]
* cd ./OpenWinNet/agent/HostApd_agent&controller

mclab@mclab-All-Series:~/openwincon/OpenWinNet$ cd agent/HostApd_agent\&controll
er/
mclab@mclab-All-Series:~/openwincon/OpenWinNet/agent/HostApd agent&controllers 1

conf hostap.h Report.cpp
controller.cpp makefile Report.h

ap_agent.cpp ctrCommand.cpp openvpn Socket.cpp
APInformation_back.cpp ctrCommand.h Packet.cpp Socket.h
APInformation.cpp Database.cpp Packet.h testbed_result
APInformation.h Database.h PacketType.h
APInformation_no_vpn.cpp hostap_back.cpp protocol.h

Command.cpp hostap.cpp readme.md
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Controller AX|

* sudo make

mclab@mclab-All-Series: ~fopenwincon/OpenWinNekt/agent/HostApd_agenté&controller

g++ -c ap_agent.cpp
ap_agent.cpp: In function ‘int main(int, char**)’:
ap_agent.cpp:136:44: warning: deprecated conversion from string constant to
r+*’ [-Wwrite-strings]
ap = new hostap("./conf/openwinnet.conf"); // default confPath

M

cha

-c ctrCommand.cpp
-c hostap.cpp
-Cc Report.cpp
-c Packet.cpp
-c Socket.cpp

-c APInformation.cpp

-0 ap_agent ap_agent.o ctrCommand.o hostap.o Report.o Packet.o Socket.o APIn
formation.o -lmysqlclient -1lpthread
g++ -c controller.cpp
g++ -c Action.cpp
g++ -c Database.cpp
g++ -0 controller controller.o hostap.o Report.o Packet.o Socket.o APInformation
.0 Action.o Database.o -lmysqglclient -1lpthread
g++ -c Command.cpp
g++ -o command Command.o ctrCommand.o hostap.o APInformation.o -lmysglclient -1p
thread
mclab@mclab-All-Series:~/openwincon/OpenWinNet/agent/HostApd_agent&controller$
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 sudo ./controller

mclab@mclab-All-Series: ~fopenwincon/OpenWinNetfagent/HostApd_agent&controller

APInformation_no_vpn.cpp ctrCommand.o Packet.h testbed_result
APInformation.o Database.cpp Packet.o
mclab@mclab-All-Series:~/openwincon/OpenWinNet/agent/HostApd_agent&controllers .
Jcontroller
DB Connection Succeeded

ID| IP| SSID| Desc
ription| Password | Broadcast| Channel|

time|

Openwinnet Controller v©.8

Copyright 2015 Kyung Hee University Mobile Convergence Lab
All rights reserved.

For info, please contact to royl@22@hanamil.net

Openwinnet manager= db
[Openwinnet AP LIST]

Openwinnet manager:= I
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Controller 2X%]
* help

mclab@mclab-All-Series: ~fopenwincon/OpenWinNet/agent/HostApd_agent&controller

Openwinnet manager= help

ulg?
Commands:<IP> <Command=> [value]

help or h show this usage help

show show ap's list

start start ap

stop stop ap

reboot reboot ap

status show ap's status

ssid <value= change ssid

password [value] change password(if params blank, off password) *** only h
ostap

channel <value> change channel

mode =g,b= change mode

tx <values change txpower (range : 8~28) *** only openwrt

uplink <value= change AP's uplink bandwidth*** only openwrt

downlink <value=> change AP's downlink bandwidth *** only openwrt

hide <on, off=> broadcast on, off *** only hostap

clear or cl clear line

quit exit this program
[P] process Command

openwinnet manager> ||
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Web-GUI AlX|

python package 2X|& {IoH pip 2*|

@ S mclab@mclab-All-Series: ~fopenwincon/OpenWinNet/web-gui

mclab@mclab-All-Series:~/openwincon/OpenWinNet/web-gui$ sudo easy_install pip
Searching for pip

Best match: pip 1.5.4

Adding pip 1.5.4 to easy-install.pth file

Installing pip script to fusr/local/bin

Installing pip2.7 script to fusr/local/bin

Installing pip2 script to fusr/local/bin

Using jl_Jsrfli.b,ipythor_\z.?,idist—packages ° Sudo easy_insta" pip

Processing dependencies for pip
Finished processing dependencies for pip

mclab@mclab-All-Series:~/openwincon/OpenWinNet /web-gui$s I
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Web-GUI AlX|

» pip install2 python package &%|

Downloading
Downloading
Downleoading
Downleoading
Downleoading
Downleoading
Downloading
Downloading
Downloading
Downloading
Downloading
Downleoading
Downleoading
Downleoading
Downleoading
Downloading
Downloading
Downloading
Downloading
loaded

djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.
djangorestframework-3.

[F¥]

Wl W wWwWwwWwwwwWwwwwwwwWwww

.3-py2.
.3-py2.
.3-py2.
.3-py2.
.3-py2.
.3-py2.
.3-py2.
.3-py2.
.3-py2.
.3-py2.
.3-py2.
.3-py2.
.3-py2.
.3-py2.
.3-py2.
.3-py2.
.3-py2.
.3-py2.
.3-py2.

py3-none-any.
py3-none-any.
py3-none-any.
py3-none-any.
py3-none-any.
py3-none-any.
py3-none-any.
py3-none-any.
py3-none-any.
py3-none-any.
py3-none-any.
.whl

py3-none-any

py3-none-any.
py3-none-any.
py3-none-any.
py3-none-any.
py3-none-any.
py3-none-any.
py3-none-any.

Installing collected packages: djangorestframework
Successfully installed djangorestframework

Cleaning up...

mclab@mclab-All-Series: ~fopenwincon/OpenWinNet/web-gui

whl
whl
whl
whl
whl
whl
whl
whl
whl
whl
whl

whl
whl
whl
whl
whl
whl
whl

mclab@mclab-All-Series:~/openwincon/OpenWinNet/web-gui% I

Mobile Convergence Laboratory

(662kB):
(662kB):
(662kB):
(662kB):
(662kB):
(662kB):
(662kB):
(662kB):
(662kB):
(662kB):
(662kB):
(662kB):
(662kB):
(662kB):
(662kB):
(662kB):
(662kB):
(662kB):
(662kB):

sudo
sudo
sudo
sudo
sudo
sudo

-H pip install Flask

-H pip install Flask-Migrate

-H pip install Flask-restful

-H pip install Flask-cors

-H pip install django==1.8

-H pip install djangorestframework



Web-GUI AlX|

- Django AHE-E 2I$t Virtual environment A§/g

mclab@mclab-All-Series: ~fopenwincon/OpenWinNet/web-gui

ImportError: fusr/lib/python2.7/dist-packagesfapt_pkg.so: undefined symbol: Py
ZeroStruct

Original exception was:
Traceback (most recent call last):
File "/fusr/lib/python2.7/dist-packages/virtualenv.py”, line 2339, in <module=>
main()
File "/fusr/lib/python2.7/dist-packages/virtualenv.py", line 825, in main
symlink=options.symlink)
File "fusr/lib/python2.7/dist-packages/virtualenv.py", line 985, in create_env
ironment
site_packages=site_packages, clear=clear, symlink=symlink)})
File "/fusr/lib/python2.7/dist-packages/virtualenv.py”, line 1277, in install _p
ython
shutil.copyfile(executable, py_executable)
File "fusrflib/python3.4/shutil.py”, line 189, in copyfile
with open{dst, 'wb') as fdst:
PermissionError: [Errno 13] Permission denied: 'myvenv/bin/python3.4'
mclab@mclab-All-Series:~/openwincon/OpenkWinNet /web-guis 1s
AP mysql-python3.4-connector openwinnetsite UserManagement
manage.py myvenv readme.md
mclab@mclab-All-Series:~/openwincon/OpenWinNet /web-gui$ source myvenv/bin/factiva
te
(myvenv)mclab@mclab-All-Series:~/openwincon/OpenWinNet /web-gui$ I

sudo apt-get install python-virtualenv
virtualenv --python=python3.4 myvenv
source myvenv/bin/activate
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Web-GUI AlX|

» Mysql-python connector AX|(Flask)

mclab@mclab-All-Series: ~fopenwincon/OpenWinNet/web-gui

2.5 -Ifusrfinclude/mysql -Ifusr/include/python2.7 -c _mysql.c -o build/temp.linu
X-%x86_64-2.7/_mysql.o -DBIG_JOINS=1 -fno-strict-aliasing -g -DNDEBUG
In file included from _mysql.c:44:0:
fusrfinclude/mysql/my_config.h:422:0: warning: "HAVE_WCSCOLL" redefined [ena
bled by default]
#define HAVE_WCSCOLL
In file included from fusr/finclude/fpython2.7/pyconfig.h:3:0,
from fusr/include/python2.7/Python.h:8,
from _mysql.c:29:
fusrfinclude/x86_64-1linux-gnu/pythonz.7/pyconfig.h:911:8: note: this is the
location of the previous definition
#define HAVE_WCSCOLL 1
¥86_64-1linux-gnu-gcc -pthread -shared -Wl,-01 -Wl,-Bsymbolic-functions -W1, -
Bsymbolic-functions -Wl,-z,relro -fno-strict-aliasing -DNDEBUG -g -fwrapv -02 -
all -Wstrict-prototypes -D_FORTIFY_SOURCE=2 -g -fstack-protecter --param=ssp-buf
fer-size=4 -Wformat -Werror=format-security build/temp.linux-x86_64-2.7/ _mysql.
-Lfusrflib/x86_64-1linux-gnu -lmysqlclient_r -lpthread -1z -1m -1dl -o build/1lib
.linux-x86_64-2.7/ mysql.so

Successfully installed MySQL-python
Cleaning up...
mclab@mclab-All-Series:~/openwincon/OpenWinNet/web-gui$ I

+ sudo pip install MySQL-python
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Web-GUI AlX|

* Mysql-python connector 2%|(Django)

@ ™ © mclab@mclab-All-Series: ~fopenwincon/OpenWinMekt/web-gui/myvenv/lib64/python3.4/
bin/ include/ lib/ lib64/
mclab@mclab-All-Series:~/openwincon/OpenkWinNet/web-guis cd myvenv/

bin/ include/ 1lib/ lib64/
mclab@mclab-All-Series:~/openwincon/OpenWinNet /web-gui$ cd myvenv/1lib64/python3.

4/  mkdir myvenv/lib64/python3.4/site-

collections/f importlib/f
config-3.4m-x86_64-1inux-gnu/ lib-dynload/ packages/mysql
i i plat-x86_64-1linux-gnuf
site-packages/

;cl?b@mclab-ﬁll—sneri_es:~;’openwi_nconfDpenwi_nrvlet;’web—gui_S cd myvenv/lib64/python3. * Cp mySq|'pyth0n3.4‘C0nneCt0r/mySq|.Zip
4/stte-packages/ myvenv/lib64/python3.4/site-

django/ pip-1.5.4.dist-info/

Django-1.8.dist-info/ __pycache__ ¢/ paCkageS/mysqll
djangorestframework-3.3.3.dist-info/ rest_framework/

markerlib/ setuptools/

mysql/ setuptools-2.2.dist-info/f * UnZ'p myVQnV/hb/PythOnB.4/5|te'
pip/ i
mclab@mclab-All-Series:~/openwincon/OpenkWinNet/web-quis5 cd myvenv/lib64/python3. paCkageS/mySqI/qul'ZIP
4/site-packages/mysql/

mclab@mclab-All-Series:~/openwincon/OpenWinNet /web-gui/myvenv/1ib64/python3.4/s1

te-packages/mysqgls l1s

connector

mclab@mclab-All-Series:~/openwincon/OpenWinNet/web-gui/myvenv/1lib64/python3.4/si

te-packages/mysqls |
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Web-GUI 4°Y - AP 22| H{|o|X]|

» Django 2HMEHd 2o o A Ay

& = @ root@mclab-All-Series: /home/mclabfopenwincon/OpenWinNet/web-gui

(myvenv)root@mclab-All-Series: /home/mclab/openwincon/OpenWinNet/web-gui# python
manage.py runserver 0.0.09.0:8000
FENTOormwng sysLem CNeEcKks. ..

system check identified no issues (@ silenced).

* cd web-qui

* source
April @3, 2016 - 15:55:34 ° °
Django version 1.8, using settings 'openwinnetsite.settings’ myvenV/bIn/aCtlvate

SRR R
H * python manage.py
runserver 0.0.0.0:8000
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Web-GUI 2IH - AP 22| I{|o| X

GO gle T EG0E @206 5K phnet O &
Copyright 2015 KyungHee University Mobile Comrergence Lab. All rights resernve

For more information, Please Contact to roy10.

Mobile Convergence Laboratory



mclab@mclab-All-Series: ~fopenwincon/OpenWinNet fweb-guifUserManagement

mclab@mclab-All-Series:~/openwincon/OpenkWinNet /web-gui/myvenv/1ib64S cd ..
mclab@mclab-All-Series:~/openwincon/OpenWinNet /web-gqui/myvenvs cd ..
mclab@mclab-All-Series:~fopenwincon/OpenWinMNet /web-guis cd ..
mclab@mclab-All-Series:~/openwincon/OpenWinNets 1s

agent img LICENSE Mesh README.md web-gui
mclab@mclab-All-Series:~/openwincon/OpenkinNets cd ..

ey ey cd web-
mclab@mclab-All-Series:~/openwincon$ 1s .
penWinNe r\’I
r(':g;lbé;!{;b—ﬁll-Seri_emm,fﬂpenwincnﬁ cd OpenWinNet/ gUI/USGr anagel I lent

agent/ .git/ imgf Mesh f web-gui/
mclab@mclab-All-Series:~/openwincon$ cd OpenWinNetfweb-gui/
mclab@mclab-All-Series:~/openwincon/OpenkinNet /web-guis 1s

AP mysql-python3.4-connector openwinnetsite

manage.py readme.md .
mclab@mclab-All-Series:~/openwincon/OpenkWinNet /web-gui$ cd UserManagement/ P -th
mclab@mclab-All-Series:~/openwincon/OpenkWinNet/web-gui/UserManagements 1s py On gUI_SerVer.py

ronfin G=nn Aani server nwu init n ctatirc temnl atec
mclab@mclab-All-Series:~fopenwincon/OpenWinNet/web-gui/UserManagement$ python gu
i_server.py

= KUNNLNg On NLLp://W.VU.U.w:80U1l/ (Fress LIKL+L TO qult)

* Restarting with stat

* Debugger is active!

* Debugger pin code: 211-269-403
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Web-GUI 2'H - {-&| 22| mjo| x|

User Management AP Control

User Management Page

User ID User Name User Priority Registered Devices Actions



5 Hjjo|X] HS

« web-gui/UserManagement/templates/header.html

class="nav nav-tabs":

role="presentation" class="active"><a href="./">User Management</a></
role="presentation"><a href="http://AP page address:port" target="_self">AP Control</a></
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5 H|o|X] A-E
» web-gui/AP/templates/AP/index.html

class="navbar-brand" href="#"><b>0penwinnet</b></a>

class="navbar-brand" href="http://user page address:port"><b>User Management</b></a:>

Mobile Convergence Laboratory



ONOS XA

* oracle-java8 2X|

@ = mclab@mclab-All-Series: ~

Get:10 http://security.ubuntu.
Get:11 http://security.ubuntu.

0 kB]

Get:12 http://security.ubuntu.

B]

Get:13 http://security.ubuntu.

91 B]

com
com

com

com

trusty-security/main amd64 Packages [448 kB]
trusty-security/restricted amdé4 Packages [13.

trusty-security/universe amd64 Packages [125 k

trusty-security/multiverse amd64 Packages [4,9

Get:14 http://security.ubuntu.com trusty-security/main 1386 Packages [420 kB]
Ign http://extras.ubuntu.com trusty/main Translation-en_US

Ign http://extras.ubuntu.com trusty/main Translation-en

Get:15 http://security.ubuntu.com trusty-security/restricted 1386 Packages [12.7

kB]

Get:16 http://security.ubuntu.com trusty-security/universe 1386 Packages [125 kB

]

Get:17 http://security.ubuntu.com trusty-security/multiverse 1386 Packages [5,17

5 B]

Hit http://security.ubuntu.
Hit http://security.ubuntu.
Hit http://security.ubuntu.
Hit http://security.ubuntu.

Readina packaae lists...

Done

com
com
com
com

trusty-security/main Translation-en
trusty-security/multiverse Translation-en
trusty-security/restricted Translation-en
trusty-security/universe Translation-en
Fetched 1,394 kB in 7s (188 kB/s)

mclab@mclab-All-Series:~$ sudo apt-get install oracle-java8-installer oracle—javl

ag-set-default
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sudo add-apt-repository
ppa:webupd8team/java -y

sudo apt-get update

sudo apt-get install oracle-java8-
installer oracle-java8-set-default



ONOS XA

 Configure Java Path

» export JAVA_HOME=/usr/lib/jvm/java-8-oracle

THEA ARO| T EIQUER| Yol
* env | grep JAVA_HOME
JAVA_HOME=/usr/lib/jvm/java-8-oracle



ONOS XA

 Set Maven

* cd ~; mkdir Downloads Applications
* cd ~/Downloads

« wget http://archive.apache.org/disg/maven/maven-
3/3.3.9/binaries/apache-maven-3.3.9-bin.tar.gz

* tar -zxvf apache-maven-3.3.9-bin.tar.gz -
C ../Applications/
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http://archive.apache.org/disg/maven/maven-3/3.3.9/binaries/apache-maven-3.3.9-bin.tar.gz

ONOS XA

» Set Karaf

 cd ~/Downloads

» wget http://archive.apache.org/dist/karaf/3.0.5/
apache-karaf-3.0.5.tar.gz

» tar -zxvf apache-karaf-3.0.3.tar.gz -
C ../Applications/
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http://archive.apache.org/dist/karaf/3.0.5/apache-karaf-3.0.5.tar.gz

ONOS 2X%]
* Clone ONOS
» git clone https://gerrit.onosproject.org/onos/

* cd onos
* git checkout 1.5.0
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https://gerrit.onosproject.org/onos/

ONOS XA

[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO;
[INFO]
[INFO;]
[INFO]
[INFO]
[INFO]
[INFO]

* Build ONOS

mclab@mclab-All-Series: ~fonos

onos-app-openstacknetworking-web
onos-app-openstacknetworking-app
onos-app-influxdb
onos-incubator-core
onos-incubator-rpc
onos-incubator-rpc-grpc
onos-features

onos-archetypes
onos-api-archetype
onos-bundle-archetype
onos-cli-archetype
onos-rest-archetype
onos-ui-archetype
onos-uitab-archetype
onos-uitopo-archetype
onos-branding

BUILD SUCCESS
Total time: 13:15 min

Finished at: 2016-03-24T721:34:56+09:00
Final Memory: 319M/19267M

mclab@mclab-All-Series:~/onos% I

SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS

L W W s W s W s T s B s B s W s B s W s I e W e N s W s W |

e
GN"NRONG S

(=3

o222 OO
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* cd ~/onos

* mvn clean install



ONOS XA

 Start ONOS

mclab@mclab-All-Series:~/onosS ok clean

* ok clean

Documentation: wiki.onosproject.org
Tutorials: tutorials.onosproject.org
Mailing lists: lists.onosproject.org

Come help out! Find out how at: contribute.onosproject.org

Hit '<tab>' for a list of available commands

and '[cmd] --help' for help on a specific command.

Hit '<ctrl-d>' or type 'system:shutdown' or 'logout' to shutdown ONOS.

Display all 561 possibilities? (y or n)
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ONOS XA

 GUI =il

€ 127.0.0.1 v e||lQ w B8 ¥+ A 2

« 127.0.0.1:8181/0onos/ ui

J | e User: karaf

I * Password: karaf

Mobile Convergence Laboratory



Offloading Application

» sudo qit clone _ _ .
https://github.com/MobileConvergencelab/TrafficOffloadingONOS

. 2

mclab@mclab-All-Series: ~/Offloading

mclab@mclab-All-Series:~5% 1s

Applications Documents examples.desktop onos Pictures Templates
Desktop Downloads Music openwincon Public Videos
mclab@mclab-All-Series:~5 mkdir O0ffloading

mclab@mclab-All-Series:~% cd Offloading/

mclab@mclab-All-Series:~/0ffloading$ 1s
mclab@mclab-All-Series:~/0ffloading$ sudo git clone https:/fgithub.com/MobileCon
vergenceLabfTraffichflnadingDHDSl
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https://github.com/MobileConvergenceLab/TrafficOffloadingONOS

Offloading Application

* Vi
TrafficOffloadingONOS/TrafficOffloadingOnosApp/src/main/java/kr/ac/
postech/app

" mclab@mclab-All-Series: ~/Offloading/TrafficOffloadingONOS/TrafficOffloadingOnosA|
{

TrafficMonswitchAP();
1

« DeviceAPMap.put( <Device2| OVS ID>,
new AP( <Device2| OVS ID>, <APQ|
ey SSID>, <AP Mac Address>, (long)0) )

String devicel= : 2 XFMS x>
string devicez= E =2 10 |'0:| L I-

DeviceAPMap.put( devicel , new AP(devicel,
- )EDIDH
DeviceAPMap.put( devicez , new AP(device2,
( Jey 3;
» # # s

129,82-85
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Offloading Application

* mvn clean install

mclab@mclab-All-Series: ~/Offloading/TrafficOffloadingONOS fTrafficOffloadingOnosApp

mclab@mclab-All-Series:~/O0ffloading/TrafficOffloadingONOS/TrafficOffloadingOnosA

pp$ ls
pom.xml README.md src target trafficMon.iml

mclab@mclab-All-Series:~/O0ffloading/TrafficOffloadingONOS/TrafficOffloadingOnosA

pp$ mvn clean install J}
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Offloading Application

« onos-app localhost install target/trafficMon-1.0-SNAPSHOT.oar

mclab@mclab-All-Series: ~/Offloading/TrafficOffloadingONOS/TrafficOffloadingOnosApp

mclab@mclab-All-Series:~/0Offloading/TrafficOffloadingONOS/TrafficOffloadingOnosA
pp$ onos-app localhost install target/trafficMon-1.8-SNAPSHOT.oar

{"name":"kr.ac.postech.app","1d":79,"version":"1.0.SNAPSHOT", "category":"utility
, description”:"0ONOS 0SGi bundle archetype”,"readme”:"0ONOS 05Gi bundle archetyp
e","origin" :"MCNL" ,"url":null,"featuresRepo":"mvn:kr.ac.postech/trafficMon/1.0-5

NAPSHOT /xml/features”,"state” : "INSTALLED" ,"features”:["trafficMon"],"permissions
":[],"requiredApps”:[]}
mclai@mclab—ﬁll—ﬂeriea:~fofluadinngraffichfluadingDHDSjTraffichfluadingDnuaA
Pp5
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Offloading Application

* ONOS%o||A| application activate

® 8 © mclab@mclab-All-series: ~/onos

Creating local cluster configs for IP 127.0.0.1...

Copying package configs...

Staging builtin apps...

Customizing apps to be auto-activated: drivers,openflow,fwd,proxyarp,mobility...
Welcome to Open Network Operating System (ONOS)!

- app activate kr.ac.postech.app

Documentation: wiki.onosproject.org
Tutorials: tutorials.onosproject.org
Mailing lists: lists.onosproject.org

Come help out! Find out how at: contribute.onosproject.org

Hit '<tab>' for a list of available commands
and '[cmd] --help' for help on a specific command.
Hit '=ctrl-d=' or type 'system:shutdown' or 'logout' to shutdown ONOS.

Display all 561 possibilities? (y or n)

app activate kr.ac.postech.app
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offloading G 4ol

Offloading client
« ONOS?} &zl 2t2|5t= Client list &
Offloading scan [client bssid]
« Target client2| 2| AP F& A3lY
Offloading output [client bssid]
« Target client?] X%E AP & &H
Offloading connect [client bssid] [ap bssid] [ap password]
 Target client& target AP9|| connect
Offloading disconnect [client bssid] [ap bssid]
 Target clientE target APE5E disconnect
Offloading set [capacity]
« APO]| 5{-8%|= ZICH E2HT [capacity] &%
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offloading G 4ol

« Offloading client

« §xj HAEZ Client list

offloading client

78:f7:be:92:80:d9

« Offloading scan [client bssid]

* Target client2| ¥xH XM7gE AP JE £H

offloading scan 78:f7:be:92:806:d9

: postech BSSID: ©8:17:35:dd:8f:00 SignalStrength:-76
: mcecn BSSID: 00:26:66:42:43:a5 SignalStrength:-57
: mcnlab_2ghz BSSID: b0:c7:45:7d:06:60 SignalStrength:-63
: helloeverybody : 126:6 t12: SignalStrength:-70
: mcnlab_Sghz : 2T :06: SignalStrength:-68
: mccn8 BSSID: 64:e5:99:f0:48:57 SignalStrength:-69

« Offloading output [client bssid]

 Target client2| ®xi XMFE AP JE &Y

offloading output 78:f7:be:92:80:d9

aspl BSSID: ©00:26:66:1a:0e:28 SignalStrengh:-91
ollehwifi BSSID: ©0:25:36:a0:40:3f SignalStrengh:-78
eduroam BSSID: ©8:17:35:dd:8f:0e SignalsStrengh:-78
helloeverybody BSSID: ©00:26:66:7b:12:ec SignalStrengh:-57
ollehwifi BSSID: :25:a6: ~ = SignalStrengh:

mmic BSSID: :26:66: : 2 SignalStrengh: -
postech BSSID: :17:35: s - SignalStrengh:
postech BSSID: :8c:cf: s s SignalStrengh:
eduroam BSSID: :8c:cf: E s Signalstrengh: -
BSSID: 64:e5:99: - - SignalStrengh:
o - 3 z < . = 3 -

Mobile Convergence Laboratory



offloading g 3gol

« offloading connect [client bssid] [ap bssid] [ap passward]
« Target AP2 (ex. MCNLAB_2GHz)ol| |Z&

offloading connect 78:f7:be:92:80:d9 bB:c7:45:7d:06:60 mcnl5684

* Client UI

WD) F al o3% W 03:37

OPENWINCON APP

ONOS CONNECT - B

ll ONOS c trOII
cke I### request ###

scanning.
n resultm ONOS x:umroller
k ### connection est ###
o Wifi [menlab, Zgh |

@ pac
(
P

MCNLAB_2GHz Wi-Fi HIEIZ.0]|
S ASLICH

-
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offloading g%l

« offloading set [capacity]
« APO|| 5| 8&|= |t E2HY [capacity] A%

« Web UI

AP #1 (MCNLONOS)

Mobile Convergence Laboratory
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AP 2X| 70| E

Kyung Hee University, POSTECH

Mobile Convergence Laboratory, Media Computing & Networking Laboratory
CHARH 1IMEH, 25, o1l

2016. 04. 08



24| 23

« SIEQO] AMYF
« 2IE2 AoflA Ubuntu Mate 15.10 SD 7tE ZH4d
UEsH AFE-S QI8 Ubuntu-Mate 15,10 2|2 A7

=
TEQo 3ol 2agt T4 2fojEaia]| ZX|

- =21

« AP-Agent &xX| 3! AlsH

« CLIR GUI Y=
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st=gliof Af

900MHz quad-core ARM Cortex-A7 CPU /- e *  Wireless Lan Card
1GB RAM & - USB 2.0

4 USB ports, 40 GPIO pins e - @ +  Single Band

FULL HDMI port —i | 2.4GHz

Ethernet port S / « 802.1n/g/b

Raspberry Pi 2B EFM ipTIME N100UM
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Ubuntu Mate 15.10 image Ct&2E

DOWNLOADS mucation  [(OR

LATEST BLOG POST

» Raspberry Pi EH|O|X| &

MEET THE 314GB PIDRIVE

* https://www.raspberrypi.org/

* Download &&!

LEGO NESPI CASE SUCCESS FOR CODE CLUBS IN SERVING THE RASPBERRY PI 3 SCUMMVM SAILS ONTO THE
SOUTH WALES LIBRARIES LAUNCH FROM A RASPBERRY PI 3 RASPBERRY PI
SEE THE BLOG ARCHIVE

TEACH, LEARN AND MAKE WITH RASPBERRY PI
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https://www.raspberrypi.org/

Ubuntu Mate 15.10 image Ct&2E

DOWNLOADS COMMUNITY HELP FORUMS EDUCATION Q

DOWNLOADS

Raspbian is the Foundation's official supparted Operating System. Download it

B,

&

here, or use NOOBS, our easy installer for Raspbian and more.

NOOBS RASPBIAN

THIRD PARTY OPERATING SYSTEM IMAGES

Third party images are also available

WINDOWS 10 10T CORE
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Ubuntu Mate 15.10 image Ct&2E

Ubuntu MATE for the Raspberry Pi 2 and Raspberry Pi 3

Martin Wimpress and Rohith Madhavan have made an Ubuntu IMATE image for the Raspberry Pi 2 and Raspberry Pi 3 which you can download or build yourself.

The image is functional and based on the regular Ubuntu armhf base, not the new Snappy Core, which means that the installation procedure for applications is the same as that for
the regular desktop version, ie using apt-get .

We have done what we can to optimise the build for the Raspberry Pi 2 and Raspberry Pi 3, you can comfortably use applications such as LibreOffice, which in fact is a joy to use :-)
But the microSDHC I/O throughput is a bottleneck so we recommend that you use a Class 6 or Class 10 microSDHC card.

The images support the integrated Wifi on the Raspberry Pi 3, but support for the integrated Raspberry Pi 3 Bluetooth is incomplete. We hope to have that sorted soon.
You'll need a microSD card which is 4GB or greater to fit the image. The file system can be resized to occupy the unallocated space of the microSD card, similar to Raspbian.

NOTE! There are no predefined user accounts. The first time you boot one of the desktop images it will run through a setup wizard where you can create your own user account and
configure your regional settings. The first boot is quite slow but, once the first boot configuration is complete, subsequent boots are much quicker.

Icome to Ubuntu MATE

martin's Home

Ubuntu MATE 15.10

Welcome to Ubuntu MATE! Thank you forji 9 h below will take you to a little page that
will help to explain what Ubuntu MATE is, get you orientated with your new operating system and guide you through
some initial configuration.

raspberry

"Ubuntu"
Release 15.10 (Wily Werewolf) 32-bit &) introduction 485 community <[> Getinvolved

Documentation Support Project

Kernel Linux 4.1.10.v7+ armv7l
MATE 1.10.2 * Features , Chat Room P shop

Hardware o Getting Started
Memory: 925.9 MiB
Processor: ARMV7 Processor revs (v71) x4

System Status
Available disk space: 431.1 MiB

2 Show this Welcome when I log on. Close

Mobile Convergence Laboratory




untu Mate 15.10 image C}S2E

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. A4 web-seed capable client is recommended for fastest download speeds.

Iany thanks to First Colo For contributing the hosting and bandwidth for the Ubuntu IMATE downloads.

S—
(K-__)

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 Raspberry Pi 2 and Raspb Raspberry Pi 2 and Raspberry Raspberry Pi 2 and Raspberry
Pi3 Pi3 Pi3 Pi3

IF you direct download the image please make sure the SHA256 hash matches:

* 49ac8dfb73c2@3fes98ala3cl39b5chbecd23c@d567253998e942d1fa236bbbod

Download tip

IF everyone who downloaded Ubuntu MATE donated $2.50 it would fund the full-time development of Ubuntu MATE and MATE Desktop. Please give us a tip and . paypa,
help both projects flourish! If you'd like to donate more or become an Ubuntu MATE patron please visit the donate page.
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Win32DiskImager

Do Your 2015 IT Plans
Download the FREE Guide ))

A o
g V|SION Include Server Migrations?

SOLUTIONS
Explore Your Options With Our Near-Zero Downtime Migration Guide

Home / Browse / System Administration / Storage / Win32 Disk imager
s Win32 Disk Imager ea
“# A tool for writing images to USB sticks or SD/CF cards

Brought to you by: gruemaster, tuxinator2009

Summary  Files
|

| * https://sourceforge.net/proje

Hello Tomorrow Emirates

X 4.0 Stars (71)
¥ 81,791 Downloads (1

cts/win32diskimager/

ojoj|0|E B34 YAt

{8 Last Update: 2015-09-22

FA9] 2E 00|
s

XiAis| 27| »

win32diskimager

emirates.com/kr

™M

Gmail for Work

OEE FESE G

Ng

S8 B AR

=]

p 00013
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https://sourceforge.net/projects/win32diskimager/

Win32DiskImager

» Win32DiskImager& SDZtE0]| Ubuntu Image 22|

mage File

—opy DS Hash:

Progress

Yersion: 0,95 Cancel Read Write
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Win32DiskImager

» Win32DiskImager& SDZtE0]| Ubuntu Image 22|

of =& - =5 Oidh - =7 M E4

Y os ’ N 2%
|| ubuntu_mate_ovs 2016-03-15 @=_. [|A3 0|0)X] DY
|4 ubuntu-14.04 3-desktop-amdéd 2016-01-18 2=, C|]-~3 0|0 X o+
|4 ubuntu-14.04.3-server-amded 2016-02-03 = [|A3 0|0X DY
| ubuntu-14.04 4-desktop-amd&4 2016-03-17 2= C|-~3 0|0 X o+

= |€4 ubuntu-mate-15.04-desktop-armhf-ras...  2016-02-12 2=, C|-~3 0|0 A D

I | ubuntu-mate-15.10.3-desktop-armhf-ra.. 2016-03-14 2= [|A3 00X
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Win32DiskImager

» Win32DiskImager& SDZtE0]| Ubuntu Image 22|

- Confirm overwrite

Writing to a physical device can corrupt the device.
! Y (Target Device: [G:4] "PLBOOT")
Are you sure you want to continue?

s Mo

Version: 0,95 Cancel |
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Win32DiskImager

» Win32DiskImager& SDZtE0]| Ubuntu Image 22|

mage rile r N
% Complete 24

buntu-rmate-15, 10, Lima [5:44] v|

.' N . Write Successful.
Zopy MOEHE | P

Progress

.

“ersion: 09,5 j Cancel [ Read ” ":".frite || Euxit
Done.
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Ubuntu-Mate 2|2 A%

- 2|1E 2782 B2 SDZLE 28 &0l Ul %2| tiZof mE|¥ Hgo] 28



Ubuntu-Mate 2| & M7

+ T 37| 8%

e mclab@mclab-desktop: ~ + sudo fdisk /dev/mmcblk0

File Edit View Search Terminal Help P

To run a command as administrator (user "root"), use "sudo <command=". - d

See "man sudo_root" for details. 2

mclab@mclab-desktop:~$ sudo fdisk /dev/mmcblke e n

[sudo] password for mclau:
i

Changes will remain in memory only, until you decide to write them. 2

Be careful before using the write command.  enter &
W

command (m for help): | * sudo reboot

* sudo resize2fs/dev/mmcblkOp2
* sudo reboot
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Ubuntu-Mate 2|2 474

+ T 37| 8%

e mclab@mclab-desktop: ~

File Edit View 5Search Terminal Help

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/mmcblk@: 14.» GiB, 16003891200 bytes, 31257600 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: @xf9315c16

Device Boot Start End Sectors 5Size Id Type
/dev/mmcblkep1l * 2048 133119 1316872 64M c W95 FAT32 (LBA)
Jdev/mmcblkep2 133120 7679999 7546880 3.6G 83 Linux

Command (m for help): d
Partition gumber (1,2, default 2): 2

Partition 2 has been deleted.

Command (m for help): I

Mobile Convergence Laboratory

sudo fdisk /dev/mmcblk0

N T I N QT

enter £H

w

sudo reboot

sudo resize2fs/dev/mmcblkOp2
sudo reboot



Ubuntu-Mate 2|2 474

+ T 37| 8%

¢ mclab@mclab-desktop: ~
File Edit View Search Terminal Help * sudo fdisk /dev/mmcblkO

Disklabel type: dos o
Disk identifier: 8xf9315cié6

Device Boot Start End Sectors Size Id Type
fdev/mmcblkepl * 2048 133119 131872 64M < W95 FAT32 (LBA) *
fdev/mmcblkep2 133128 76799992 7546880 3.6G 83 Linux

Ccommand (m for help): d
Partition number (1,2, default 2): 2

N T 3 N Q T

Partition 2 has been deleted.
* enter &£
Command (m for help): n e
Partition type LIAY Y/
p primary (1 primary, @ extended, 3 free)
e extended (container for logical partitions) * sudo reboot
select (default p): p .
Partition number (2-4, default 2): 2 * sudo reS|ze2fs/dev/mmcbIk0p2
First sector (133120-31257599, default 133120)
Last sectgr, +sectors or +size{K,M,G,T,P} (133120-31257599, default 31257599)

3

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

* sudo reboot

Command (m for help): I
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Ubuntu-Mate 2|2 474

+ T 37| 8%

¢ mclab@mclab-desktop: ~
File Edit View Search Terminal Help
Partition number (1,2, default 2): 2

Partition 2 has been deleted.

Ccommand (m for help): n
Partition type
P primary (1 primary, @ extended, 3 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (2-4, default 2): 2
First sector (133120-31257599, default 133120):

Last sector, +sectors or +size{K,M,G,T,P} (133120-31257599, default 31257599):

Created a new partition 2 of type 'Linux' and of size 14.92 GiB.

Command (m for help): w
The partition table has been altered.
Calling ioctl() to re-read partition table.

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

mclab@mclab-desktop:~5 i
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enter &£H

w

sudo reboot

sudo resize2fs/dev/mmcblkOp2
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Ubuntu-Mate 2| & M7

+ T 37| 8%

s mclab@mclab-desktop: ~
File Edit View Search Terminal Help
mclab@mclab-desktop:~$ sudo resize2fs /dev/mmcblkep
mmcblk@pl mmcblkep2
mclab@mclab-desktop:~$ sudo resize2fs /dev/mmcblkep2z
[sudo] password for mciau:
resize2fs 1.42.12 (29-Aug-2014)
Filesystem at /dev/mmcblkepz is mounted on /; on-line resizing required
old_desc_blocks = 1, new_desc_blocks = 1
The filesystem on /dev/mmcblke@pz is now 3890560 (4k) blocks leng.

mclab@mclab-desktop:~S I
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sudo fdisk /dev/mmcblk0

N T 3 N Q T

enter £H

w

sudo reboot

sudo resize2fs/dev/mmcblkOp2
sudo reboot



Ubuntu-Mate 2| & M7

* 15.10 HHEE QUE{H|o|A o] F0| 7| &L} CF=

o mclab@mclab-desktop: ~

File Edit View Search Terminal Help

mclab@mclab-desktop:~$ ifconfig

enxbB27eb77929e Link encap:Ethernet HWaddr b8:27:eb:77:92:9e
inet addr:163.180.118.144 Bcast:163.180.118.255 Mask:255.255.255.0
inet6 addr: feB80::ba27:ebff:fe77:929e/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1580 Metric:1
RX packets:4558 errors:0 dropped:30 overruns:@ frame:0
TX packets:95 errors:® dropped:@ overruns:® carrier:@
collisions:8 txqueuelen:1060
RX bytes:382947 (382.9 KB) TX bytes:28153 (20.1 KB)
Link encap:Local Loopback g
inet addr:127.0.08.1 Mask:255.0.0.0
ineté addr: ::1/128 Scope:Host
UP LOOPBACK RUNMNING MTU:65536 Metric:1
RX packets:425 errors:0 dropped:® overruns:0 frame:0
TX packets:425 errors:® dropped:® overruns:® carrier:®
collisions:0 txqueuelen:®
RX bytes:56202 (56.2 KB) TX bytes:56202 (56.2 KB)

wlx0Pe@4dad2edd Link encap:Ethernet HWaddr 00@:e@:4d:ad:2e:dd
UP BROADCAST MULTICAST MTU:1580 Metric:1
RX packets:@ errors:® dropped:@ overruns:@ frame:@
TX packets:@ errors:® dropped:@ overruns:® carrier:0
collisions:0 txqueuelen:1000
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Ubuntu-Mate 7| & AA

« /boot/cmdline.txt £%d

= mclab@mclab-desktop: ~

File Edit View Search Terminal Help
dwc_otg.lpm_enable=0 console=ttvl root=/dev/mmcblk@p2 rootfstype=ext4 elevator=d
eadline rootwait quiet splash net.ifnames=8 biosdevname=0]

 net.ifnames=0 biosdevname=0 Z2}

"/boot/cmdline.txt" 1 line, 110 characters
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Ubuntu-Mate 2| & M7

- 72|1Z eth0, wlan02 Zof-2 212 &9l

s mclab@mclab-desktop: ~

File Edit View Search Terminal Help

mclab@mclab-desktop:~$ ifconfig

etho Link encap:Ethernet HWaddr b8:27:eb:77:92:9e
inet addr: Bcast:163.180.118.255 Mask:255.255.255.8
inet6 addr: fe80::ba27:ebff:fe77:929e/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1508 Metric:1
RX packets:2393 errors:0 dropped:15 overruns:0 frame:0
TX packets:126 errors:@ dropped:® overruns:® carrier:e
collisions:® txgqueuelen:1088
RX bytes:212348 (212.3 KB) TX bytes:25141 (25.1 KB)

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

ineté addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX pa 5:420 errors:® dropped:® overruns:® frame:0
TX pa 5:420 ebrors:0 dropped:® overruns:0® carrier:0
collisions:0 txqueuelen:@®

RX bytes:57684 (57.6 KB) TX bytes:57684 (57.6 KB)

wlan® Link encap:Ethernet HWaddr 0@:ed:4d:ad:2e:dd
UP BROADCAST MULTICAST MTU:1508 Metric:1
RX packets:® errors:0@ dropped:® overruns:0 frame:0
TX packets:0 errors:0 dropped:® overruns:® carrier:o0
collisions:® txqueuelen:1000
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=48 2tojudig| X

- O] 7to|EojM T At T4 gtol8dd|F ofzje] FFol=
o|-85to] GX|

* sudo apt-get update

» sudo apt-get install iw hostapd isc-dhcp-server
git mysql-clinet libmysqiclient-dev openvswitch-
switch openvswitch-common



mQ ajojuajal Mk

* sudo apt-get update

s mclab@mclab-desktop: ~

File Edit View Search Terminal

Help

mclab@mclab-desktop:~$ sudo apt-get

L =

:/fports
://ports
://ports
://ports
:f/ports
:f/ports
://ports
://ports
://ports
Hf/p

~ubuntu.com
.ubuntu.com
.ubuntu.com
.ubuntu.com
.ubuntu,.com
.ubuntuk om
.ubuntu.com
.ubuntu.com
.ubuntu.com
.ubuntu.com
2 E20 122 =2 kB/s)

wily-
wily-
wily-
wily-
wily-
wily-
wily-
wily-
wily-
wily-

updatel}

i = [ ed ol [
orts/universe Sources [2,2
orts/multiverse Sources [28 B
orts/main armhf Packages [615 B]
orts/restricted armhf Packages [28 B]
orts/universe armhf Packag [1,999 B]
orts/multiverse armhf Packages [28 B]
orts/main Translation-en [496 B]
orts/multiverse Translation-en [28 B]
orts/restricted Translation-en [28 B]
ackports/universe Translation-en [1,390 B]
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=48 2tojadig| X

+ sudo apt-get install iw hostapd isc-dhcp-server %it mysql-client
libmysqlclient-dev openvswitch-switch openvswitch-common -y

mclab@mclab-desktop:~$ sudo apt-get install iw hostapd isc-dhcp-server git mysqgl
-client libmysglclient-dev openvswitch-switch openvswitch-common vim

Setting up openvswitch-common (2.4.0-0ubuntu4)
Setting up openvswitch-switch (2.4.0-0ubuntu4)
update-alternatives: using fusr/lib/openvswitch-switch/ovs-vswitchd to provide /
usr/sbinfovs-vswitchd (ovs®vswitchd) in auto mode
openvswitch-nonetwork.service is a disabled or a static unit, not starting it.
Processing triggers for libc-bin (2.21-0ubuntu4.1)
Processing triggers for ureadahead (©.100.08-19)
Processina triaaers for svstemd (225-1ubuntu9)
mclab@mclab-desktop:~$ sudo ovs-vsctl show
3927al1f1-15d6-48c8-90f9-632851449932

ovs_version: "2.4.0"
mclab@mclab-desktop:~5 |
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AP-Agent dX]

* sudo git clone , . :
https:7/github.com/OpenWinCon/OpenWinNet.git

s mclab@mclab-desktop: ~/OpenWinCon

File Edit View Search Terminal Help
mclab@mclab-desktop:~/OpenWinCon$ sudo git clone https://github.com/OpenWinCon/0 *
penHinHet,gitI

s mclab@mclab-desktop: ~/OpenWinCon

File Edit View 5Search Terminal Help
mclab@mclab-desktop:~/0OpenWinCon$ sudo git clone https://github.com/OpenWinCon/0*
pendinNet
Cloning into 'OpenkWinNet'...
remote: Counting objects: 642, done.
remote: Compressing objects: 100% (6/6), done.
remote: Total 642 (delta @), reused @ (delta 8), pack-reused 636
Receiving objects: 100% (642/642), 3.43 MiB | 909.080 KiB/s, done.
Resolving deltas: 100% (229/229), done.
Checking connectivity... done.
mclab@mclab-desktop:~/0OpenWinCons I
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AP-Agent dX]

* cd ./OpenWinNet/agent/HostApd_agent&controller

mclab@mclab-desktop:~/OpenWinCon/OpenWinNet$ cd agent/HostApd_agent\&controller/
mclab@mclab-desktop:~/0OpenWinCon/OpenWinNet/aacent /HostApd aacent&controllerS 1s
Action.cpp hostap.h Report.cpp

Action.h controller.cpp makefile Report.h

ap_agent.cpp ctrCommand.cpp socket.cpp

APInformation_back.cpp ctrCommand.h Packet.cpp Socket.h
APInformation.cpp Database.cpp Packet.h
APInformation.h Database.h PacketType.h
APInformation_no_vpn.cpp hostap_back.cpp protocol.h

Command.cpp hostap.cpp readme.md
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AP-Agent dX]

* vi Report.cpp

e mclab@mclab-desktop: ~/OpenWinCon/OpenWinNet/agent/HostApd_agent&controller

File Edit View Search Terminal Help

Report::Initialize() { ° Initialize()

<< endl;

onnect( DB address , PORT_NUMBER);

string msg;
Packet pkt;

m_APInfo.UpdateAPInformation();
m_APInfo.SetAPInformation(AP_PASSWORD, m_ap->get_pwd());
if(m_ap-=get_hide() ==

60,1-8
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AP-Agent dX]

» vi conf/dhcpd.conf

* mclab@mclab-desktop: ~/OpenWinCon/OpenWinNet/agent/HostApd_agent&controller,

File Edit View Search Terminal Help
ddns-update-style none;

option domain-name "example.org";
Joption domaln-name-servers DNS address

default-lease-time 600;
max-lease-time 7200;

log-facility local7; ¢ dhcpdDI- Al--g-aél- dns $‘—AL ﬁpo:l

subnet 192.168.0.0 netmask 255.255.255.0 {
option routers 192.168.0.34;

.

J

subnet 192.168.1.0 netmask 255
range 192.168.1.35 192.16
option routers 192.168.

INSERT --
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AP-Agent EX|
» cp ./conf/dhcpd.conf /etc/dhcp/dhcpd.conf

e mclab@mclab-desktop: ~/OpenWinCon/OpenWinNet/agent/HostApd_agent&controller;

File Edit View Search Terminal Help
mclab@mclab-deskton:~/0OpenWinCon/ObenWinNet/agent/HostApd_agent&controller/confs *
sudo cp dhecpd.conf /fetc/dhcp/dhcpd.conf |

* dhcpd conf MYUS ZAISIH AL
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AP-Agent dX]

* make

¢ mclab@mclab-desktop: ~/OpenWinCon/OpenWinNet/agent/HostApd_agent&controller

File Edit View Search Terminal Help

make
g++ -c ap_agent.cpp
ap_agent.cpp: In function ‘int main(int, char**)’:
ap_agent.cpp:136:44: deprecated conversion from string constant to ‘cha
r«’ [-Wwrite-strings]
ap = new hostap("./conf/openwinnet.conf"); [/ default confPath

-c ctrCommand.cpp

-c hostap.cpp

-c Report.cpp

-c Packet.cpp

-c Socket.cpp

-c APInformation.cpp

ap_agent ap_agent.o ctrCommand.o hostap.o Report.o Packet.o Socket.o APIn

formation.o -Llmysglclient -lpthread
g++ -c controller.cpp
g++ -c Action.cpp
g++ -c Database.cpp
g++ -o controller controller.o hostap.o Report.o Packet.o Socket.o APInformation
.0 Action.o Database.o -lmysqglclient -lpthread
g++ -c Command.cpp
g++ -o command Command.o ctrCommand.o hostap.o APInformation.o -Llmysqlclient -1p
thread k
mclab@mclab-desktop:~/OpenWinCon/OpenWinNet/agent/HostApd_agent&controllers I

Mobile Convergence Laboratory



AP-Agent 4]
- YtEA] ap_agent?t A3/8%lof RUo{ofFet

# mclab@mclab-desktop: ~/OpenWinCon/OpenWinNet/agent/HostApd_agent&controller
File Edit View Search Terminal Help
mclab@mclab-desktop:~/0OpenWinCon/OpenWinNet/agent/HostApd_agent&controller$ 1s
Action.cpp command Database.h PacketType.h
Action.h Command.cpp Database.o protocol.h

.0 Command.o hostap_back.cpp readme.md

ap_agent hostap.cpp Report.cpp
ap_agent.cpp controller hostap.h Report.h
ap_agent.o controller. hostap.o Report.o
APInformation_back.cpp controller.o makefile Socket.cpp
APInformation.cpp ctrCommand.cpp Socket.h

"~

APInformation.h ctrCommand.h Packet.cpp Socket.o
APInformation_no_vpn.cpp ctrCommand.o Packet.h

APInformation.o Database.cpp Packet.o
mclab@mclab-desktop:~/OpenWinCon/OpenWinNet/agent/HostApd_agent&controller$ |}
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AP-Agent % Controller 2l

» sudo ./ap_agent

s mclab@mclab-desktop: ~/OpenWinCon/OpenWinNet/agent/HostApd_agent&controller

File Edit View Search Terminal Help

APInformation.cpp ctrCommand.cpp Ssocket.h

APInformation.h ctrCommand.h Packet.cpp

APInformation_no_vpn.cpp ctrCommand.o Packet.h

APInformation.o Database.cpp Packet.o

mclab@mclab-desktop:~/0OpenWinCon/OpenWinNet/agent/HostApd_agent&controller$ sudo
./ap_agent

HostAP Manager Server v0.6

Copyright 2015 Kyung Hee University Mobile Convergence Lab
ALl rights reserved.

For info, please contact to royl@22@hanamil.net

sock create

sock connetcted

MAC: ©00:e0:4d:a0:2e:dd

IP: 163.180.118.144

SETN: nff

Fri Feb 25 ©3:50:24 [S] AP_REGISTRATION REQUEST
Send. .

Eri Feb 25 03:50:24 [R] EELREGISTRﬁTIDN_RESPDNSE
L]
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AP-Agent % Controller 2l

» sudo ./ap_agent

s mclab@mclab-desktop: ~/OpenWinCon/OpenWinNet/agent/HostApd_agent&controller

File Edit View Search Terminal Help

APInformation.cpp ctrCommand.cpp Ssocket.h

APInformation.h ctrCommand.h Packet.cpp

APInformation_no_vpn.cpp ctrCommand.o Packet.h

APInformation.o Database.cpp Packet.o

mclab@mclab-desktop:~/0OpenWinCon/OpenWinNet/agent/HostApd_agent&controller$ sudo
./ap_agent

HostAP Manager Server v0.6

Copyright 2015 Kyung Hee University Mobile Convergence Lab
ALl rights reserved.

For info, please contact to royl@22@hanamil.net

sock create

sock connetcted

MAC: ©00:e0:4d:a0:2e:dd

IP: 163.180.118.144

SETN: nff

Fri Feb 25 ©3:50:24 [S] AP_REGISTRATION REQUEST
Send. .

Eri Feb 25 03:50:24 [R] EELREGISTRﬁTIDN_RESPDNSE
L]
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AP-Agent % Controller I
« CLI

mclab@mclab-All-Series: ~fopenwinconfOpenWinNetfagent/HostApd_agent&controller

ription| Password | Broadcast| Channel|
time|

Openwinnet Controller v0.8

Copyright 2015 Kyung Hee University Mobile Convergence Lab
ALl rights reserved.

For info, please contact to royl1622ghanamil.net

Openwinnet manager> db
[Openwinnet AP LIST]

Openwinnet manager= db
[Openwinnet AP LIST]
IpP
163.1860.118.45 OpenWinNet_1

Openwinnet manager= I

Mobile Convergence Laboratory



AP-Agent % Controller I
* GUI




AP H|of

* CLI - help

mclab@mclab-All-Series: ~fopenwinconfOpenWinNet/agent/HostApd_agent&controller

Openwinnet manager= help
ufi
Commands:<IP> <Command> [value]
help or h show this usage help
show show ap's list
start start ap
stop stop ap
reboot reboot ap
status show ap's status
ssid <value=> change ssid
password [value] change password(if params blank, off password) *** only h
ostap
channel =value= change channel
mode <g,b> change mode
tx =value= change txpower (range : 0~20) *** only openwrt
uplink <value= change AP's uplink bandwidth*** only openwrt
downlink <value=> change AP's downlink bandwidth *** only openwrt
hide <on, off= broadcast on, off *** only hostap
clear or cl clear line
quit exit this program
[P] process Command

Openwinnet manager= I
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AP H|of

* CLI - <IP> <Command> [value]

@ =@ mclab@mclab-All-series: ~fopenwincon/OpenWinNet/agent/HostApd_agent&controller

[P] process Command

IDpenwinnet manager= 163.180.118.45 ssid tegﬂ]

[P] process Command

Openwinnet manager= db

[Openwinnet AP LIST]

| ID IP
|00:26:66:4e:de:be  163.180.118.45 test

Openwinnet manager> [}
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AP H|of

* GUI

O 100%
OpenWinNet_1

MAC ADDRESS
00:26:66:4e:debe

IP ADDRESS
163.180.118.45
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AP H|of

* GUI

OpenWinNet_1

CHANNEL

g

BROADCAST
off

PASSWORD
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AP H|of

* GUI

163.180.118.45

SSID OpenWinNet_2

PASSWORD

CHANNEL
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AP H|of

* GUI

M 100%
OpenWinNet_2

MAC ADDRESS
00:26:66.dedebe

IP ADDRESS
163.180.118.45

() x
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OvsS 4%
- OVS H3IX| 4’8 A

e mclab@mclab-desktop: ~

File Edit WView Search Terminal
o mode

Help

-

update-alternatives: using fusr/bin/vim.basic to provide fusr/binfview (view) in

auto mode

update-alternatives: using fusr/bin/vim.basic to provide fusr/bin/ex (ex) in aut

o mode

Setting up openvswitch-common (2.4.0-8ubuntu4)
Setting up openvswitch-switch (2.4.0-8ubuntu4)
update-alternatives: using fusr/lib/openvswitch-switchfovs-vswitchd to provide /
usr/sbinfovs-vswitchd (ovs-vswitchd) in auto mode
openvswitch-nonetwork.service is a disabled or a static unit, not starting 1it.
Processing triggers for libc-bin (2.21-0ubuntu4.1)
Processing triggers for ureadahead (0.100.0-19)

Processing triggers for systemd (225-1ubuntu9)

mclab@mclab-desktop:~$ sudo

ovs-vsctl show

3927a1f1-15d6-48cB8-9079-632851449932

ovs_version: "2.4.~"
mclab@mclab-desktop:~$ sudo
mclab@mclab-desktop:~$ sudo
mclab@mclab-desktop:~$ sudo
sudo: ovsvsctl: commani not
mclab@mclab-desktop:~$ sudo
mclab@mclab-de op:~$ sudo
mclab@mclab- op:~5 sudo
mclab@mclab-desktop:~$ B

ovs-vsctl add-br bre

ifconfig bro® up

ovsvsctl add-port br@ ethe

found

ovs-vsctl add-port br@ ethe

ifconfig bro
ifconfig eth® ©

IP address

Mobile Convergence Laboratory

sudo ovs-vsctl add-br br0

sudo ifconfig br0 up

sudo ovs-vsctl add-port br0 ethO
sudo ifconfig br0 IP/subnetmask
sudo ifconfig ethO



OvVS 4%

+ OVS B3IX| #zxA M7

e mclab@mclab-desktop: ~
File Edit View Search Terminal HPlp
mclab@mclab-

mclab@mclab-de 3 lfconﬁ1
bre i encap Ethernet HWaddr bB8:27:eb:77:92:9e

ddr: Bcast:163.180.255.25 K: . a a x [ I
6 addr: fe80::7a:4fff:fe4b:924b/64 Scope: Llnl OVS = leol H t I- AI 7'
UP BROADCAST RUNNING MULTICAST MTU:1508 Metric: | E u" A I_ Eo
RX packets:7748 errors:0 dropped:188 overruns:® f -ame:0 - Ethernet portgl -1 T _|_2 (o)
TX packets:77 errors:0® dropped:® overruns:® carri:~:0 aﬂortl.
collisions:® txqueuelen:® [— I
RX bytes:824488 (824.4 KB) TX bytes:177 (17.7 [{B)

Link encap:Ethernet HWaddr b8:27:eb:77:92:9e * SUdO ifconfig bro hW ether

inet6 addr: fe80::ba27:ebff:fe77:929e/6 ope:Link [ ]
UP BROADCAST RUNNING MULTICAST RTU:1500 Metrlc 1 MAC address
RX packets:54878 errors:0 dropped:182 overruns:0 frame:0

TX packets:8656 errors:0 dropped:® overruns:@ carrier:0

collisions:® txqueuelen:1000

RX bytes:27433171 (27.4 MB) TX bytes:726369 (726.3 KB)

Link encap:Local Loopback
dr:127.06.0.1 Ma 55.8.0.0
ineté addr: ::1/128 Scope:Host
UP LOOPB JNNING MTU:65536 Metric:1
B7 errors:0 dropped:® overruns:0 frame:0

Mobile Convergence Laboratory =



Network interface 273

e vi /etc/network/interfaces

* mclab@mclab-desktop: ~

File Edit View Search Terminal Help

source-directory fetc/network/interfaces.d

auto lo
iface lo inet loopback

auto bre
iface br® inet static

address IP address
netmask 255.255.255.0
gateway  Gateway Address
dns-nameservers

- INSERT --

hwaddress ether b8:27:eb:77:92:9e

DNS Address

Mobile Convergence Laboratory

auto br0O

iface brO inet static

hwaddress ether [ethO MAC address]
address [IP address]

netmask [Subnetmask]

gateway [Gateway address]
dns-nameservers [DNS server address]



Forwarding % MASQUERADE 373

e vi /etc/sysctl.conf

* net.ipv4.ip_forward=1

el # AN

Mobile Convergence Laboratory



Forwarding % MASQUERADE 373

* vi /etc/rc.local

¢ mclab@meclab-desktop: ~

File Edit View Search Terminal Help

* /sbin/iptables -P FORWARD
ACCEPT

« /sbin/iptables --table nat -A
POSTROUTING -0 br0 -j
MASQUERADE

E  ~
rm -f fusr/share/icons/hicolor/scalable/fapps/libreoffice-*.svg || true = $7r —?— xI'I—l?l—Eol
rm -f fusr/sharefapplications/squeak.desktop || true

/sbin/iptables -P FORWARD ACCEPT
isbin}iptables --table nat -A POSTROUTING -o br® -j MASQUERADE

"Jetc/rc.local” 20L, 536C

Mobile Convergence Laboratory



* mclab@mclab-desktop: ~

File Edit View Search Terminal Help
mclab@mclab-desktop:~$ sudo ovs-vsctl set-controller br®@ tcp:163.180.118.44
mclab@mclab-desktop:~$ sudo ovs-vsctl show
3927al1f1-15d6-48c8-9679-632851449932
Bridge "bre"
Controller "tcp:163.186.118.44"
is_connected: true . .
Port "bro” * sudo ifconfig eth0 0

Interface "bro"”

type: internal * sudo ovs-vsctl set-controller

Port "ethe"

Interface "etho” br0 tcp:[Controller IP address]

ovs_version: "2.4.0"

mc Lab@mc Lab-desktop:~S [ * sudo ovs-vsctl show

Mobile Convergence Laboratory



GUI ‘gl

-
unknown

163.180.117.151

163.180.118.90

A

163.180.118%05

163.180.116%

163180.116.104

163180.117.222

163180117132

163.180.116.147

unknown
163.180.116.109

®

urknown

¢ Links
Hosts .

Flows

Version :

1 Devices :

Intents :
Tunnels :

150*

1
0
182

Topology SCCs - 1

ONOS Summary

163.180118.86

unknown

N\

AN
\ unlrno wn

163 lSCI 1 \ 145
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®

unknown

®
D—__-..-—"'——-""—‘

own

163.180.117.233

16318011846

16318011831

unknown

16318011781

®

unknown

163.180.1168

1631

1631801181

Vp,

mn
E325]
=l ==

5

Y



current traffic: O
devicelD: of :0000b
current traffic:

devicelD: of :0000b

urrent traffic: 0
devicelID: of:0000b82
current traffic: O
devicelD: of:0000
current traffic:
celD: of :0000
ent traffic: (
~eID: of :0000b
current traffic:
devicelD: of :0000b
C ent traffic: 0
celD: of :0000b!
ent traffic: O
ovicelD: of :0000b:
current traffic: O
celD: of :0000Db¢

t traffic: 0.77

X of :0000Db:
current traffic: O.

76172
96104
102

94840

capacity:
capacity:
capacity:
capacity:

100

capacity:
capacity:
capacity:
capacity:

capacity:
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Nexus5

Android Marshmallow (Android 6.0)
Qualcomm Snapdragon™ 800, 2.3GHZ
32GB Storage

2GB RAM



Project import

* Eclipse®l Android SDK2t AX|El

O|-&dll F=7F¢ttt.

Ll
= Java - Eclipse

Edit Refactor Source MNavigate Search Project Run

New Alt+Shift=M »
Open File..
Close Ctrl+w
Close All Ctrl+Shift+w
Save Ctrl+S
Ctrl+Sshift+S
Refresh E5
| Convert Line Delimiters To »
Print.. Ctrl+p
Switch Workspace 3

I Restart

2 MainActivityjava [TrafficOffloadin...]
3 wifiMonitorjava [TrafficOffloading...]
4 TrafficOffloadingSender java [Traff..]

Exit

Window Help
QT QP G IR E g - - - -
Quick Access
1) Trafficoffl.. 53 s = B [ TaskList 32
e final String MSG_SCAN = "scan"; - -
e final String MSG_SWITCH = "switch";
e final String MSG_WIFI_OFF = "wifioff"; = =
Stri L 1IP: H -
[ =trine Seca . Find Q| »
e ScheduledExecutorService executor = Executors.newSingleT)
[fo \\'I‘FIIH‘FE null
itor extends BroadcastReceiver{
=
o= Outline 53
Intent intent) {
SR
i ener == null) -
r
!
return e f
= o T
=
il a C
Ctrinm ctrfictiom - dntant matfesinndl =
[ T r < m
}
| &8 LogCat 22

Search for mess

h pid;, app:, tag: or text: 1 |verbose ~| [

regexes. Prefix

L.. Time FID TID Appllcatlc-n Tag
D 03-24 23:42:50.697 795 18727 NetlinkSoc.
I sdn. Ir
I sdn. Iraffic .
D NetlinkSoc.

sdn.
sdn.
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2H3ollA projecE

* File-Import 3!

Mo



Project import

* Eclipse?t Android SDK?} AX|=l ZgollA projecE
o|-&all F2tgtCt,

t

Mo

=
& Java - Eclipse -
Fil= Edit Ref: Source  Na e Search Project Run  Window Help
e LN E B © impor Euh 2 i
Quick Access
Select \ .
-] Package Explorer &% = g Import cne or more projects from a Git Repository E = 5 = 8 ]E_| Task List 52
= = - =
. (@ > TrafficOffloadingAndroidapp [Tr Select an import source B <
type filter text Find & »
(= General T
. (= Android -
. = C/C++ -
4

 git-Project from Git 2

LW S

Install
Maven
Oomph
Run/Debug
Tasks

Team

XML

AR AR
oo
o
e e

or text 1 [verbose ~| |

CR R OR R

Mobile Convergence Laboratory



roject import

» Eclipse?t Android SDK?} @X|[Zl 30l projecE qits
O|-&dll F=7F¢ttt.

& Java - Eclipse -—
File Edit Refactor Source Mavigate Search Project Run  Window Help
= imi & M { & import Projects from Git = &k = =
Select Repository Source ; Quick Access [
[# Package Explorer 3 = || Select a location of Git Repositories S= |F a B Task List 52
<
o N type filter text i g~ I@E
2 . Trafficofflcadingandroidapp [7rd | Pe filter text al -
Ay 0 4]
& Clone URL ‘n ' Find Q| ¥
“ g feTi
| =
: * Clone URL &&!
0= outline &2 E —I
SR
-
o g
= @ T
o s €
»r “ L
|

'/?> < Back H Mext > Finish Cancel

I 03-24 23:43:12.530 27162 27286 sdn.traffic

Traf
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Project import

» Eclipse?t Android SDK2} AX|El 230N projecE g

tS

O|-&dll F=7F¢ttt.

& Java - Eclipse

File Edit Refactor Source Mavigate

i i

[# Package Explorer 33 =

=

win §iM

8

=|

i@ = TrafficOffloadingAndroidApp [T

Location

-
Search  Project  Run  Window Help
& Impert Projects from Git B = B
Source Git Repository Quick Access
Enter the location of the source repository. . ‘IJ | = 5 B Task List 32
-

-~ %

= -

Haost:

Repository path: /MobileConvergenceLab/TrafficOffloadingAndroidApp.git

Connection

Protocol: |https

Port:

Authentication
User:
Password:

Store in Secure

https://github.com/MobileConvergenceLab/TrafficOff | Local File...

github.com

Store

Find Q| »

" - « URL ZHoj|

=

- https://github.com/MobileConvergenc
4. elLab/TrafficOffloadingAndroidApp.git

- c olay
= oy
 Next 2=

or text: 1 |verbose ~| R

Tag

D
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ONOS Controller

21
=

« AFH8H= ONOS Controller?t Port £73

= Java - TrafhcOfroad\ngA—ﬂdrD\dAppf‘srcfsdnftrafﬁccfﬂoadingapp,’TrafficOTIsacmg_is:ener.java - Eclipse

B ic_launcher-web.png private String locallP

|5 preguard-project txt
= project properties

WifiInfo wifilnfn null;

Saved Filters o

Search for messages. HCCE\.E

All messages (no
L Time PID

File Edit Refactor Source Mavigate Search Project Run  Window Help
= NIRRT P E IO R G EE A il G
Quick Access
[ Package Explorer &2 = B8 7] MainActivity... iin Accessibili... = project.pro... I1) TrafficOffl.. 33 | ™ = E
ge Expl project.p
=S | - public class TrafficOffloadinglistener extends IntentService { -
2 - TrafficOflo i [Tra
mTra icCffloadingAndroidApp . private boolean isEnabled = true; E
4 g > SIC private DatagramSocket socket = null;
4 -}-‘ sdn trafficoffloadingapp private WifiScanReceiver wifiScanReceiver; // used for scan wi
!J' MainActivity java String LOG_TAG = "TrafficOffloading”;
i1 > TrafficOffloadingListener X
e em // agg, sensor
4 Tra, coffloadingSenderjav private boolean startScanflag = false;
. o) wifiMeniter java |
E‘j gen [Gene / some defaults
= Android 6.0 —
[l =, Android Private Libraries private String CONTROLLER_ADDRESS = "163.188.118.44";
a . private int CONTROLLER PORT = 6633;
‘g = bin =
& - -
i libs private final String MSG_SCAN = "scan”;
By res private final String MSG_SWITCH = "switch";
iy AndroidManifest.cml private final String WIFT_OFF = "wifioff";

private ScheduledExecutorService executor = Executors.newSingleThreadScheduledEx

nitor extends BroadcastReceiver{

Intent i {
(m_onC hamge etworkstatuslistener == null) -
< I 3
D LogCat 32

with pic:, app;, tag: or text: t |verbose = | B

TID Application Tag
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 TrafficOffloadingListenr.java 73

CONTROLLER_ADDRESSZt PORT
2%e u3



Build Application

= Java - TrafficOfroading.\;ndroidAppx'src,-’sdnftraﬁicof‘ﬂoadingapp;’TrafficO‘ﬂcacing Listenerjava - Eclipse

- |

Mobile Convergence Laboratory

File Edit Refactor Source Mavigate Search Project Run  Window Help
;:='<}v="v \@\m‘/'ﬂl ﬁvOV%vt}j\Gva v{"v; - - g -
Quick Access
[# Package Explorer 3 = 8 W) TrafficOffl.. 33 % = E
= New b lstener extends IntentService { -
4| > TrafficOffleadingAng Go Into e
& = src it = mulls
4 by P Open in New Window ft = null; ) .
4 -}j - sdn trafficoffl . fiScanReceiver; // used for scan wifi ap
. 48} MainActivity Open Type Hierarchy F4  Hloading"; . .
> o8y = TrafficOff| Show In Alt+Shift+W » PY
G Teticoto - fatses rartc oadaingAnarol
Copy Cirl+C |8 = Talse;
. 2 C Copy Qualified Name n E x." E Q = E aal
. B\ Android 6.0 & Paste crl=v i -1 T - -1
[l =4 Android Private Lib IDRESS = "163.180.118.44"; h E
o b K Delete Delete | gg33;
. By > bin
. & libs Remove from Context Ctrl+Alt+shift=Down  fy _ »seanm; 4 . -
* Run As - Androi ication
<y AndroidManifest.xr — Alt=Shitt=5 » iI_OFF = "wifioff";
R ic_launcher-web.pr| i . a I
[ preguard-project.ty Refactor Alt=Shift=T ¥ | R | ” a
1 project.properties Import | L L E l
Py Export.. ! & LogCat 22
& Refresh F5  kpts Java regexes. Prefix with pid; app;, tag: or text: 1 [verbose | B
Close Project |
Assign Working Sets | FID TID Application Tag
Connectivi.
GUOEAS ' TrafficOff
Debug As v g art
Profile As v | F 3 Java Applet Bhift+X, A art
Validate 31 4 Java Application Shift+X, J art
Restore from Local History... Ju 5 JUnit Test Alt=Shift+X, T MepService



Build Application

=] Java- TrafficOffloadingAndroidApp/sre/sdnitrafficoffloadingapp/TrafficOffloadingListener java - Eclipse

File Edit Refactor Scurce

Search Project Run  Window

; L=<J> - ji; - ' \Q 3 . EPSRE —‘—= P
& Android Device Chooser

Select a device with min API level 14
[# Package Explorer 52 @ Choose a running Andreid device

= Serial Number AVD Mame Target Debug  State

2 FicOff] = =
4 fog > TrafficOffloading @ lge-nexus_5-048f20cd215cc2..  N/A + 601 online
P - srC

4 i = sdntrafficd
> o) MainActi
> &hy > Trafficd
>[4 TrafficOffl

. 1—% wifiMonifl| ©' Launch a new Android Virtual Device

& >genc 4 AVD Name Target Name Platfo.. APILe.. CPU/ABI
B Andrc-?d E.P _ NO AVD
B, Android Private
Egy = bin

Z libs

B res

< AndroidManifes]
I By ic_launcher-web
[E proguard-proje
|5 project propertied

Mobile Convergence Laboratory

[F] Use same device for future launches 0K
{ )
. N\
™ |
E 03-24 23:45:21. 18a0 1891 ENLR-FERF-.
D 03-24 23:45:21.738 201 788 audio hw_p.
D -24 23:45:21.7352 1157 1157 PhoneStatu.
E 03-24 23:45:21.768 795 1030
I 03-24 23:45:24.530 27162 sdn.traffic




Application &2l g}H

- OFF 23



Application &°Y o™

DAL ® b 4 11:50
TrafficOffloading APP

« Connect to ONOS controller &3 2l



Offloading Demo



OPNFV 2X| 7[0|E

Seoul National University
Network Convergence & Security Laboratory

_ﬁ -
= st

2016. 04. 08



X ™ SHIARY



X ™ ZHIATY

* 52li2| L.E &FH|
* 12H: Jumpserver
« OPNFVQ| deployment?| master node &gt
 3%2: OPNFV controller nodes
- OPNFV Platform& 8%, 15
* 17: OPNFV compute node
+ OPNFV Platform®I2| 2} HAIS0| AHEE 12



stEgllof 8 RAFSH

gs  maaawg

CPU 1 socket x86_AMD64 2tt=t K|
RAM 16GB (Compute node?| 72 VNF £stof| Ti2} CIE)
Disk 256GB 10kRPM

Networks 3 Tagged VLANs (MGMT, Storage, Private)
2 Un-Tagged VLAN (Admin for PXE boot, Public)
ANl o alof| ExIg B2, 2912] NIC card =

- 1 for Admin, MGMT, Storage, Private
- 1 for Public
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* OPNFV 4X| & 2ldl, o
2 22 2712 ] o &
Internal |network ontrofler The Internet
L-" E O-I q = -_||-A<-)I | COPNFV - VNF H VNF H VNF —
l|| Compute

. Internal network
« 52| L EE AQ|X| SILIE o|&sto] HE
« PXE booting ¥ =% OPNFV 2t2| 250 MQ
* The Internet
« 574o] L EE 2I2t 0lEjyllof| HA
« MY 2|52 st 12| {UsH



Jumpserver 4|

» OPNFV A& 28t Jumpservero|l Linux &X]|

* Fuel deployment ISO image& CIEE£E
* http://www.opnfv.org -> Software -> Downloads

» Jumpservero]l Virtual Machine Manager &%| £ &



http://www.opnfv.org/

Jumpserverojl fuel master 4X%|



Jumpserver©]| Fuel master x|

* VM manager& O|-&5t] 2Hgt 4l Ad/d
« CPU 4, Memory 8GB, Disk 500GB o]/ &
* Linux redhat enterprise 6 1€
 O}7t CE2E Y2 ISO imageE Tl 8%
A8 M B3RS XI3BED NIC FHE1 27
* eth0 bridge, e1000 (for PXE booting)
* NIC 2IE2 9}
* eth1 bridge, e1000



Fuel master &X| A%}

elcome o Enel Installer Oers1on e oelo)

1P TNInEEal I (S Eat i e
. PR A O G S s e S G L LD

SilisEREne] Install (Static. IE)

Uiz d S brd Samy e e beitnames=0 biosd evname =0 ks Hd S s rokZ et anii=i|
POz IO BZA0), BT sy s mostue L d oma i, Cld Se thONe S S ad iyl =1 D70 MO e
=l e=t Sin ) s

@;ﬁa
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Fuel master H|2Ho M~

Fuel 8.8 setup Use Up-Dowm-Left- Right to navigate.
ETLL

F8 exits. Remember to zave your changes.

Set Fuel User password.

{ Fuel User bl Default user: admin

< Network Setup > Default password: admin

< PXE Setup >

< DHS & Hostname > For the better security please consider using password with at least 8 symbols, both wupper- and lowercase

< Bootstrap Image > letters, and at least one digit and special character like 1O#S< &=()_+.

< Time Sync >

{ Root Password > Fuel password

< Feature groups > Confirm password

< Shell Login >

{ Quit Setup > € Check >

» User password 87
« £3% Web interface 229210]| AL



Network setup

Fuel 8.8 =setup Use Up-Dowm-Left-Right to navigate. F8 exits. Remember to save your changes.

. e O 20 eth10] U2 A

< Fuel User > Interface: ethd —
{ Network Setup p IP: 18.20.8.2 MAC: 52:54:BA:a4:1d:11
< PxE Setup > Netmask: 255.255.255.8 Gateway: 18.26.8.1
< DNS & Hostname >
<{ Bootstrap Image >
< Time Sync > Interface name: ethHd
< Root Password > Enable interface: (X) Yes { ) No
< Feature groups > Configuration wia DHCP: (X) Static C ) DHCP
< Shell Login > IP address: 18.28.8.2
< Quit Setup > Metmask: 55.255.255 .8
Default Gateway: 18.28.8.1
< Check > € Cancel > < hpply >

 eth10| Q' S8IM|, CrZ2f &0l MIT
« Enable interface: Yes
« Configuration via DHCP: QIE{ull d7of| S| MIE (MZTHel 32 Static)
 Static¥d 4< IP addr, netmask, GW ¢



Mx| opgal

 LIHX| 5= £8¢| HEZ|X| ¢ Quit Setup -> Save and Quit
« AX[St=0l CHEF 302~1A12F 2 &
o MX|2} 22 E|H 220l
 ID/PW: root / rO0tme
- ST K|
« fuel plugins -install /opt/opnfv/opendaylight-*.rpm

+ 2HIE2E SUIY Folor g




PXE Booting &%



PXE booting &4

» controller, compute = E52 fuel masteroj| 2lslf pxe boot&
O E A'I I

. OPE?-JIOL Ufoliﬁﬂttf PXE booting 47 H2 CIS

2|2Mo &2 Hfoliﬁ ’S*J?Joilkl network boot (pxe boot)& 1
boot priority 4742 &5l 75



PXE booting

- 2730l SHIEA| EIICt

« DHCPZE %§{ 10.20.0.x ip addr

HE|S
]

T Lan card& Sl £¥

S Y10 pxe 280| Al

« OSE MEier £ =4l bootstrap= &M

o109 AD
A= £

« 42112| = E0j Clslf 2l



OPNFV &%



Fuel web GUI 9&

* Fuel GUIO|| <
« Internal networkoflA H&e 32 10.20.0.2
- 1 QBoflM HEE FL 218 115%9| eth19| ip addrE Sl Y&
O

=
* PXE bootingo| & EIUS Z¢ CHS 2 AHUS = £ US
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ﬁ'f ‘ﬁ,'; OpenStack  EFEFYERVEIRIE  FoupyENT

Home / Environments

My OpenStack Environments

RELEASES ~ PLUGINS  SUPPORT
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2% A48

* Liberty on Ubuntu 14.04

* QEMU-KVM

* Neutron with tunneling segmentation
* Ceph for block storage

* Install Celiometer

* Create



HE2QID ¥4

* Publicoll 2|5 &4l ip addr2} CIDR, GW

ol
(= B

* Controller % Openstack api g2 % &%
Openstack dashboard F2oll

« VLAN tagging2 stx| %42
» Storage, MGMT, Private

Al A
=

3

| — .
MOl

HEZ|X| ok

Management
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Floating IP 273

* £3 VNF MHZ2| IP?} &l=
floating IP 47

» O|Foj &73¢t Public IP2| CIDR

LHoliA| 21-8-8F el U

Network Settings

MNode Network Groups

default

Settings

Meutron L2

Other

Metwork Verification

Connectivity
Check

)
et

Networks

Floating Network Parameters

start End

Floating IP range 172.16.0.130 172.16.0.254

Floating network name admin_floating_net

Internal network CIDR 192.168.111.0/24
Internal network gateway 192.168.111.1
Internal network name admin_internal_net

Guest OS DNS Servers

Guest O5 DNS Servers 2844 -+ -]

BBESB -]

Mobile Convergence Laboratory

Add New Mode Network Group

Cancel Changes




IEF W=D A7

L)
Vet
Networks

Network Settings | i 3 seg A Add New Node Network Group

Node MNetwork Groups FUbliC network assignmen

default ' Assign public network to all nodes
Settings

Neutron L2 Neutron Advanced Configuration

Neutron L3 I\eL.ltron.L‘% po.pulat\on

m Neutron DVR 44
Metwork Verification
Meutron L3 HA

Connectivity
Check

Host OS DNS Servers

DINS list B.B8BE BE44

Host OS NTP Servers

NTP server list 193.181.14.10, 193.181.14.11

Cancel Changes
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stolmuto|x| 47

OpenStack Settings

General Common

Security
Hypervisor type

. KVM

Storage
Logging QEMU
Open5tack Ser-
vices

Mova quotas
Other tas ar

' Resume guests state on host boot

Load Defaults = Cancel Changes

i

T

\n“*p‘
\
N\ “’2
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OpenStack Settings
Enable VSPERF plugin

Versions

onos plugin

Versions

Openvswitch with NSH support
Versions
e ot

Meswori dewice

Load Defsuits | Canosd Changes

Sanve Sattings

Mobile Convergence

Laboratory




OPNFV

To add nodes to the environment:

1. Click Add Modes.

2. Select the nodes you want to allocate.
3. Assign a role to each node.

Configure Disks | Configure Interfaces =+ Add Modes

Mobile Convergence Laboratory




v E G Hof

* 3 controller £
e T 4%
* Controller, Telemetry-MongoDB, SDN controller
2 LT NN
 Controller, Storage Ceph OSD
* 1 compute =&
* Compute, Storage Ceph OSD



— Efi i T Q Configure Disks | Configure Interfaces =+ Add Nodes
Sort By Roles#
Select All
Controller, Storage - Ceph OSD (2) Select All
‘ - h @ PENDING ADDITION CPU:2(2) HDD:100.0GB RAM:20GB {(} ‘
KVM Untltled{d33'.r'] D o) PENDING ADDITION CPL:2(2) HDD: 100.0 GB RAM: £0 GB {:}
CONTROLLER - CEPH-0SD . e e e
Controller, Telemetry - MongoDB, OpenDaylight controller (1) Select All
Untitled (a7:d2) A CPU:2( : G 80 G
‘ R e B @ PENDING ADDITION CPL:2(2) HDD: 100.0 GB RAM: 80 GB {:}
Compute, Storage - Ceph OSD (1) Select All
Untitled (93:14) o P L
‘ b o h @ PENDING ADDITION CPU:2(2) HDD:100.0GB RAM:20GB {(}
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T QEmjol A &%

« 29| F& NIC 424

NIC 27H A-II-I

Adm|n0I txﬂﬁfé NICof| MGMT,
Storage, Private E2|10 & EF

Publico| £XH5t= NICZ PublicTt ==

Speed: 1.0 Gbps

Offloading Modes: Default

Name: ens4
' Speed: 1.0 Gbps

Offloading Modes: Default

aaaaaaa
Sp ed: 1.0 th

Offloading Modes: Default

eeeeeee

Speed: 1.0 C.Dp

Offloading Modes: Default

Back To Node List

Bond Network Interfaces

2
WLAN ID:101

Load Defaults = Cancel Changes m

Unbond Network Interfaces

MTU

MTU

MTU

MTU
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HEY3

>

=
ao

+ YOI M EIYCHY LIEYD S

= &4
- UIER2 FF0l F24EICHH Dashboard
© & 0|55t Deploy environment

MyOPNEV

Network Settings

Node Metwork Groups
default

Connectivity Check

Settings

Meutron L2
Neutron L3

Other

Network Verification

Add New Node Network Group

Network verification checks the following:

1. L2 connectivity checks between nodes in the environment
2. DHCP discover check on all nodes.

3. Repaository connectivity check from the Fuel Master node.

4. Repository connectivity check from the Fuel Slave nodes through the public & admin (PXE) networks.
Verify Networks

Verification succeeded. Your network is configured correct!

Cancel Changes

Mobile Convergence Laboratory




MEl] MDD
SA| d5

& & = o = ¥

Dashboard Nodes Networks Settings Logs Health Check

Success
Provision of environment 'OPNFV' is done.

Show additional information

Horizon

The OpenStack dashboard Horizon is now available.

Summary Capacity
EmE OPNFY # ‘ CPU (Cores) 72 | HDD 3.6 TB | RAM 112.0GB
Status Operational Node Statistics
OpensStack Release Liberty on Ubuntu 14.04 Total Nodes 4 Ready 4
Compute KV Controller 3
Network Neutron with tunneling segmentation Compute 1
Storage Backends Ceph RBD for volumes (Cinder) Storage - Ceph OSD 3
To view the Openstack health check status go to Healthcheck tab Telemetry - MongoDB 1
Delete Environment @ Reset Environment @ R el t

4 Add Nodes

Mobile Convergence Laboratory




Preparing steps for VNF
based on OPNFV Brahmaputra

Junghwan Song



Outline

* Overview

* OpenStack Horizon Dashboard g%
* Image 48’8

» Instance A4/3



Overview

» OPNFVE deploy?t £, 0|2 AM2812| QIsliA= OpenStackoil CH
ol O|oli7| Q8

« & S2}0|E &= OPNFV Brahmaputra deploy &, VNFE ¢H=2] ¢
QI- J_ll-x'| o 7H



Openstack dashboard g



OpenStack Dashboard &=
= Qpenttack  WIIVONVEVER) EQUPMENT  RELEASES  PLUGNS  SUPPORT @ @ @ @

ts / OPN

Success
Provision of environment "OPNFV' is done.

The OpensStack dashboard Horizon is now available.

» Fuel2 0|25t deployE &t23t $9| $H
* 82|A Horizong 2&l51H OpenStack Horizon Dashboard& 2 ?t-s



OpenStack Horizon Dashboard

o 0OpenStack

MIRANTIS DASHBOARD

+ CHEat 2ol id/pw Y ol & W

 default: admin/admin |

=



OpenStack Horizon Dashboard

~Ss UOpenStack & admin v
MIRANTIS DASHBOARD
DEME v 7H ﬂ
Ma| &t
s Usage Summary
oI5 . Select a period of time to query its usage:
From: | 2016-03-24 To: | 2016-03-25 MThedateshould be in
Y -mm-dd format.
g EtEl 21 AE ~: 1 Active RAM: 4GB This Period's VCPU-Hours: 119.656 This Period's GB-Hours: 119.66 This
Period's RAM-Hours: 122533 .06
INE= Lcsvesnesc
ZZMHE 0|8 VCPUs Cl~3 RAM VCPU A7l @ C|~3 GB A7l @ =2 MB A 7t@
admin 4 4GB 4GB 119.66 119.66 122533.06
Displaying 1 item
o 0 "'|- |-2'I|- 2FO "'|- 0| L= =3
Z0QI5IH Crant 22 31HHo| 5
« 7|2M0| Oj| - (:II ME 2a|X}t |AE-II) S0 otNoICt= 21 §}of|
Dhﬂd T1 E_| ,Jax,A—CI O E-I—ME‘_DOO
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Ubuntu Cloud Image

* Cloud ¥H30olIM AFRE|= Ubuntu images €22 £74
 2l8t= W72l Ubuntu cloud imageE CHEEE
* http://cloud-images.ubuntu.com/

« 52| = Ubuntu 12.04 LTS 2|0 & A9
« Ubuntu 14.04 LTS 2| 742 OPNFVel AX| == o|4



http://cloud-images.ubuntu.com/

mage menu

~s OpenStack
MIRANTIS DASHEBOARD

EL TR

& admin -
Compute - ®RZSHE (1) | B LIYH ZSZ(0) =5 (2)
e o|0|x| 0|2 7 A g 2= =1 37 LB
ol et = Pt
=5 Ubuntu 12.04 LTS o|O| x| Active o oL 2 QCowz 252.8 MB QAHA RS | v
=8
Displaying 1 item
| Hl : ’
x—lE & ET'_

o 2™ E ->Compute->0|0|X|->0|0| X| A4



Image 8§/8
O[O| x| 43

=

Ubuntu 12.04 LTS

olojx] A

EE

A+ C|~3 (GB)@

4|+ RAM (MB) @

L3
okl
of

[l
ot
il

A

Currently only images available via an HTTR/HTTPS URL
are supported. The image location must be accessible to
the Image Service.

wE:0|0|%| 7} 9= 2[#| 2 E4gols o o|O) ] o
o420 e f=E5ta

ABE £ gis ojnjR|E

H0|%|Z LhErE LI

= ‘ ojojx| 84




Instance 443



Instance A4Al M 2

» Instanceo]| £5}2| {2t Floating IPE 2N Eof &%
* Instance A48 = &F FL2 612] I8 RSA 71 5




Floating IP &

~<s UOpenStack = i <
MIRANTIS DASHBOARD

ZREE

X—|:L & Eof

Compute

o

[¥

IP =4

e rm
o

147.46.216.239

olo|®
147.46.216.238

&

|-||

Displaying 2 items

’ E§ﬂ§->Compute->’§'E&E?_l-->w

FC
o|'

AYIP T4 WP

radius 192.168.111.18

& admin «

Pool +HER Actions

) -

rd
K]

Active

Active 'ﬁ%ﬁlv
P->Zameo| [P &Y

admin_floating_net

admin_floating_net

b



Floating IP &%

o =LC
S5 IP &
Pool
Ad OH-
admin_floating_net =0
Z0E 2 IP poolH A S5 IPE ZTotH 2.
Z =M E Quotas
75 IP(2)

» Poolof| IP &
. IP= deploy*a ol Y= floating ip poolollM XI5

| —
2 58



7| #Hof ol &

Fingerprint

= No items to display.

* Cloud Image?| F¢ &% T ssh &S sliofst2 2 7| 1|of

« Console 22010 &|A| 8l2{H i |mg md2

* 78/85t?{Lt ol|o] EXlst= ?IE 5=
. 2P Ay

AN Ot




nstance 4|

~s OpenStack

admin »

& admin
MIRANTIS DASHEOARD
ZoEE . Ol A E—l Ao
- L — . —
Compute - ?_|i|;:_‘|i O|§ v = IMore Actions =
Ha YAxE~ 08 ojojx] Ol F IPE+ 371 ZlHol A Jte e mol M A ANAE 0]S AlZH Actions
A ESS S

192.168.111.18
- radius Ubuntu 12.04 LTS 2= IP: rad - Active nova

147.45.216.238

MNone  Running 19,234 7¢ =

[
pr
14

Displaying 1 item

« TEHE->Compute->UABA->OIA

| B

Ao
N
J
n



Instance

g0z Ig S48
HESSES Rt
LIS AIEE 0| ZEEEEH
22 HEEELIC

VCPUs
Root C|~3
Ephemeral C| A3

DEC|~3

VCPUs ==

m1.small

1

20 GB

0GB

20 GB

2,048 MB




Instance A3/3 - H2&HEQl

| -

HE Z2-

=53 goz 13 EH
7l o, A|FE|g] 22 9 .}
off B0t AE "L

AMf2lEl| 15 @

default

- 878, 2tMZ 71 Hlo| 3=

’




. admin_floating_net

W

nx
ogt

e Internal net 9k MEH & AlsH



oating IP 94

> OpenStack 2 admin v
MIRANTIS DASHBOARD
_ O] ABE A
EERE : |_| —
Compute 5 O|AE{x Q|2 ¥ 25
S GIAEiA 0|2  o|O|X] 0|2 IP 4 371 FIEel 4B 78 TR =Y
=
radius Ubuntu 12.04 LTS 192.168.111.18 rad Active  nova Mone
== Displaying 1 item
o|O| x|
B2 & =Y
deg3 -

ri

nstance?| action

2 =3 8T IP

& 2AEA s More Actions =
M ME|  WAME 0|3 AIZL Actions
Running 12.23A| 2 e

FEF IR

7
(i —}

oI E T 0|~ 3EH



NS JABEL B0 QS B IP FAE A
+ | =mUL
= |
° 240 O "‘I-h o
HAdS Hol=IP £

A9t instance interfaceE MEH & HA



Floating IP 94 2=

ESSESES olOjx] ol & IP = 371 FlEe HEl kB2 TE RE  HEdE  BHE o= A Actions

192.168.111.18
Ubuntu 12 .04 LTS FE IP: rad - Active  nova Mone  Running 12 234 7F
147 46.216.238

« IP Z20] 95 IP7HAJAIE! 242 ol
+ QIEO|IN BT Q5 IP

=
=
- Server?| ggt 4ol



Instance P&

« SSHQ} RSA ?|& 0|83
.|

o] instanceo] &

T
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Installation guide for
freeRADIUS on OPNFV

Junghwan Song



Outline

 Qverview

* FreeRADIUS AdX|
« OpenSSL Y4[o|E
- 24 2lojeei2| ZX|
* FreeRADIUS AX|

e MX| & MN

. Mysql
« 802.1x (EAP) A



Overview

* OPNFVE HX|stn UIEQIZo| 2H5%8H VNF
¢ O|= MHE @ F AAQI freeRADIUS &
* FreeRADIUS 2%| & @78 & Sl EAP-TTLSZ &%

fru
>
x
>



Freeradius AX|



OpenSSL Y40l E

« Ubuntu 12.04 MAX|A| heartbleed 28| £7jo| T Q

* sudo apt-get purge -y openssl

* sudo apt-get autoremove && apt-get autoclean

» wget http://www.openssl.org/source/
openssl-1.0.1g.tar.gz

* tar xvzf openssl|-1.0.1g.tar.gz



OpenSSL Y40l E

* cd openssl-1.0.1g

* sudo apt-get install -y gcc make

- ./config

* make

* make install

* cp /usr/local/ssl/bin/openssl /usr/bin



WA ato|mafa) Ax

* sudo apt-get install -y libtalloc-dev libssl-dev mysqgl-server
mysql-client libmysqgld-dev libmysqlclient-dev

» mysqloll AHE-gF passwd U=



FreeRADIUS AX|

* sudo apt-get install -y freeradius freeradius-common
freeradius-mysql freeradius-utils

it long saf
ong T1me

ubuntuo.12.04.2)

up fr : us-ut ] ubuntu0.12.04.2)
up perl- i untuz.s)

rooLar
root@







Mysql 2%

* mysql -u root -p
* mysqgl password Y=

* create database radius;

- grant all on radius.* to {linux username}
@localhost identified by ‘{mysq|
password}’;

* exit



Mysql A%

Welcome to the MySOL monitor. Commands end with ; or \g.
Your MySOL connection id is 42
Server version: 5.5.47-0Oubuntu0.12.04.1 (Ubuntu)

Copyright (c) 2000, 2015, Oracle andsor its affiliates. All rights res
Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective

OWners.

Type ‘help;' or '\h' e '\c' to clear the current input statement.

mysql> create radius;
Query 0K, 1 row affected (0.00

mysgl> grant all on radius.x to root@localhost identified by mmlah;

ERROR 1064 (0 : You hawve & in your SOL syntax; check the manual that
corresponds to your MySOL server version for the right syntax to use near 'mmlab
' "at line 1

mysgl> grant all on radius.x to root@localhost identified by 'mmlab’':

IU uery 0K, 0 rows affected (0.00 sec)

mysgl>
Bye
root@rad-test:"/openssl-1.0.1g% _




Mysql 2%

* mysql -u root -p radius < /etc/freeradius
/sql/mysqgl/schema.sq|

* mysql password 4=
* mysql -u root -p radius < /etc/freeradius
/sqgl/mysql/nas.sql

* mysql password 4=

< /etc/freeradius/sgl/my

< fetc/freeradius/sglsmy




Mysqlofl 8% & AP & U=

* mysql -u root -p
* mysql password 4=
* use radius;

« INSERT INTO radcheck (username, attribute, value) VALUES
({user id}’, ‘Password’, ‘{user pw}’);

« INSERT INTO nas VALUES (NULL, ‘{ap ip addr}’, ‘{ap name}’,
‘other’, NULL, ‘{radius pw}’, NULL, NULL, NULL);

e exit



1 row in set

+ ___________

| community

| other NULL | mmlah

fmm————— fmm————— fmm——————
1 row in se

mysgl> _




Mysql DB2} freeRADIUS &

* vi /etc/freeradius/sql.conf

dat:

Hhich

el
driver

rac




offl

Mysql DB2} freeRADIUS €1

* vi /etc/freeradius/sql.conf

etime. If set to non-zero, any
. I C o
|

apen

e

# Read dr C—SPE figuration
$INCLUDE s fdat fdialup.conf

written 100,16-23

“setoc/freeradius



Mysql DB2} freeRADIUS H-S

* vi /etc/freeradius/sites-enabled/default

authoril ¢
akes care of itizing
them int

in the

more stani

shints'




Mysql DB2} freeRADIUS A&

* vi /etc/freeradius/sites-enabled/default

the wtmp

you don't use "radlast', you can delete

main_pool




Mysql DB2} freeRADIUS &

* vi /etc/freeradius/sites-enabled/default

Simultaneous-Use.

raudtmp

= |

See "'Simultaneous

g
g

"Authentication Log




Mysql DB2} freeRADIUS &

» cp /etc/freeradius/sites-enabled/default
[etc/freeradius/sites-enabled/inner-tunnel
* EAP-TTLSS| 3L IS AlE
o Tf2tA EYET LIS A% S default?l US| AR ES AL



Mysql DB2} freeRADIUS &

* vi /etc/freeradius/radiusd.conf

Extensible Authentication Protocol

i
i
# For all EAFP

# Now in another
i

%

INCLUDE eap.conf

Inc e ‘uration.

i
i
ped
%

INCLUDE sgl.conf




Root, server certificate A4/

* EAP-TTLSS| AFES flo A
» vi /usr/share/doc/freeradius/example/
certs/ca.cnf

[ reg ]

prompt
distinguished_name
Aofannlt hite
input_pa

no
certificate_authority
INA4AL

mmlah

mmlah

Va Cda

[certificate_authorityl
countryName
teldrPr

FR
Radius




Root, server certificate A4/

» vi /usr/share/doc/freeradius/example/
certs/server.cnf

[ reqg ]

prompt
distinguished_name
Aofanlt i
input_p

output_

mmlab
mmlah

[server]

countryName

edrProvinceName
ityName
organizationName
emailAddress
commonMame

nle Inc.
admin@example.cam
"Example Server Certificate"




Root, server certificate A4/

» cd /usr/share/doc/freeradius/example/
certs/

* make ca.pem

* make ca.der

-config

~ating a 2048 bit RSA private key

writing new private key to

:/usr/sharesdoc/freeradius/examples/certs# make ca.der
f FEH -putform DER g -.n-m —nuT Lj.dw
sdoc/freeradius/exam




Root, server certificate A4/

* make server.pem
* make server.csr
* Ccp ca.* server.* /etc/freeradius/certs/

Certificate
le.com

’ Authe
tified until M=z

1 new entries

erts®¥ make

~esdoc/fr 1B amples/certs# _




EAP ALS 417

* vi /etc/freeradius/eap.conf

module,

e




EAP AHE 278
» vi /etc/freeradius/eap.conf

private_key_password = mmlab
prilvate_Key_tlle FiCErTAdLr:

il o 1 -

(D

b
i
b
b
b
b
i
&
ce

M ¢




mmlab414
TTLS

CHA 2 OI=

He
HATY

CA 21BN

(R E=X| 23)

|D

whatever Sendin: ) eject [for regl
Sending & ; cof id to 147.46.219.201 port 458293

b2 S

whatever




SKT @ [ %@ W7 a1 100% B 25653

Y @3 a100% B 25658

Wi-Fi
mmlab414
EAP g4
TTLS
CtAH 2 21
oo mmlab414
HA O "'?j%,‘
CA RIBA Sending
OSPSI=PN R =
ollehWiFi
T KE=|

T wifi zone_secure

A=
Noa

ollehWiFi

ollehWiFi_SNU

mmlab414 Wi-Fi 4 E |30

A ZSIHRSLICE

SDILiplhimelZ)-2.4




Reference

« Ubuntu(http://www,ubuntu,com)
- Ubuntu-Mate(http://ubuntu-mate.org)

» RaspberryPi(https://www.raspberrypi.org/)
« Linux - Ubuntu 14.04 XI5t (http://studyforus.tistory.com/222)
« git - 2P QM (https://rogerdudler.github.io/git-guide/index.ko.html)

« Open vSwitch(http://openvswitch.org/)

« ONOS(http://onosproject.org/)

« hostapd(https://w1.fi/hostapd/)

« A EE3|U(http://http://tutorial.djangogirls.org/ko/index.html)
« OPNFV(https://www,opnfv,.org)
 FreeRADIUS(https://freeradius.org)

 OpenStack(https://www,openstack.org)
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