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Figure 1 - N4C scheme
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In order to make all these applications work togetkr, an integration platform was developed to provie to the
end users a single interface that aggregates all tifese applications, briefly explained before. In igure 2 - Initial
screen of the Integration Platform
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N4Csimple.py

N4C Integration PlatForm
= N 4 Email: ndc@eu.ndc

Services || About N4C | Partners

_a nre © webmail
)
Meteo .\'\ Messenger
@ DTN 7 Preferences if'g Configuration

DTN disconnected .

@ Help

Figure 2 - Initial screen of the Integration Platfam
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Minimum Recommended
Processor 700 MHz 1 GHz
RAM memory 256 MB 1GB
Hard disk 3GB 8 GB
Table 1 - DTN Gateway requisites
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Minimum Recommended
Processor 150 MHz 400 MHz
RAM memory 128 MB 256 MB
Hard disk 1GB 2 GB
Table 2 - DTN Mule requisites
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Minimum Recommended
Processor 700 MHz 1 GHz
RAM memory 256 MB 1GB
Hard disk 10 GB 20 GB
Table 3 - DTN Outstation requisites
+ n n # mn
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n 1 # + 1 &
Minimum Recommended
Processor 400 MHz 1 GHz
RAM memory 128 MB 1GB
Hard disk 1GB 8 GB
Table 4 - DTN User requisites
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coelho@ubuntu: ~/nd4c/daemon

File Edit View Search Terminal Help
, ./dtnd -c dtn.conf
1 random seed is 579006
DTN daemon starting up... (pid 7433)
emon notice] loading bundles from data store

coelho@ubuntu: ~/n4c/apps/dtnsend

File Edit View Search Terminal Tabs Help

coelho@ubuntu: ~/n4c/daemon # | coelho@ubuntu: ~/n4c/apps/dtnsend ®

coelho@ubuntu:~/nd4c/apps/dtnsend$ ./dtnsend -s dtn://pcl.dtn/a -d din://pc2.dtn/[8
b -tm-p "test"
coelho@ubuntu:~/ndc/apps/dtnsends ]

Figure 4 - Send message through the DTN
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# m

coelho@ubuntu: ~/ndcfapps/dtnrecv

File Edit View Search Terminal Tabs Help

coelho@ubuntu: ~/n4c/daemon # | coelho@ubuntu: ~/ndc/apps/dtnrecv ®

coelho@ubuntu:~/n4c/apps/dtnrecv$ ./dtnrecv dtn://pcl.din/b
dtnrecv (pid 9529) starting up

find registration succeeded, regid @

register succeeded, regid 51

looping forever to receive bundles

dtn_recv [dtn://pcl.dtn/b]l...

0 extension blocks from [dtn://pc2.dtn/al: transit time=@ ms
0 metadata blocks from [dtn://pc2.dtn/al: transit time=0 ms

4 payload bytes from [dtn://pc2.dtn/al: transit time=@ ms
0000000 7465 7374 | test

dtn recv [dtn://pcl.dtn/b]...

Figure 5 - Receive message through the DTN

$:1
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" 1 & < 6 $l
1+ 1 1 n
&
+ ] 1 D 1 + nn n
1+ ' 'D
) & + n ) ' &
@ . This is the first time the platform is being executed or else
@ the configuration file was not found.
You need to configure the necessary parameters so that the
platform can work correctly.
| O
Figure 6 - Initial warning message
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N4Csimple.py
File Help
DTN Daemon scripts
Use predefined DTN daemon & Predefined DTN daemon
DTN configuration file | (None) l;|
Log files location |l IntegrationPlatform v |
HTMLrequester IP address
E-mail service (PyMail) |l IntegrationPlatform v i
Not So Instant Messenger |=IntegrationPlatform =
Email Client @® Evolution ) Thunderbird
Other Email Client (choose path to applicatic (None)
Close | Apply
Figure 7 - Initial preferences window
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n n | 1 # n nonn 1 1

The configurations you just made will be lost if you don't
6 apply them before closing.

Do you wish to close the preferences window?

[—M] | Yes

Figure 8 - Quit preferences warning
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N4Csimple.py

NA4C Integration Platform
= N 4 Email: n4c@eu.ndc

Services || AboutN4C| Partners

1 2

%) M

{ ) Messenger
3 4

6_:? Configuration

DTN dlsconnected

Figure 9 - Highlighted N4C Integration Platform
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N4Csimple.py

N4C Integration Platform
- N 4 Email: ndc@eu.ndc

Services About N4C Partners HTTPE@ € > ®

HTML Reguester v. 1.00

Fetch a new URL: There are 1 saved URL fetches.

http:/jwww.yourwebsite.cc aj ypLs Mewest > Oldest  Update view

Public Fetch

URL: | http:/fwww.google.pt Status:

Figure 10 - HTMLrequester tab
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6 Please connect the DTN before starting webmail

Figure 11 - Webmail warning
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N4C Meteorological service

N4C
This is the NAC meteorological service. Find bellow the data collected

System Parameter
Transfer time = 2hrs

Transfer date = today

Time setting real time = 12hrs
Date of setting real time = yesterday
Station temperature = 30
Reference 3V = OV

Reference 2 = 3V

Door status = closed

Station location = north

Time = now

Date = today

Thermostat status = working
Fire status = nofire

Service status 1 = ok

Service status 2 = nook
Service status 3 = ok

Data validity status = yes

Air Temperature 2m
Average measured value = 20
Maximum measured value = 31
Time of maximum = monday
Minimum measured value = 05
Time of minimum = lyear
Termin value = dontknow
Standard deviation = 81

Figure 12 - Meteorological tab

C 6 &=

Prophet Window - unknown

Nodeinfo = Bundle list ||[NSIM|| DTN Interface = Nodelist | About

Send message Read message
Select destination: Send message: Received messages:

*| | Send |

Type message here:

Content:

Figure 13 - Not So Instant Messenger
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1+
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I )&+ 3

Anerror occurred while starting Prophet.

There should be an error on the configurations of
the Preferences window.

Do youwish to openit?

1+ &=

' &5

Anerror occurred while starting the DTN daemon.

There should be an error on the configurations of
the Preferences window.

Do you wish to open it?

1+ "o
n & + 1] n
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Before using any application make sure that the Preferences
are all with the desired set up and the DTN running

| More help J | oK |

Figure 16 - Help window

>| n [

" )&

Networking for Communications
Challenged Communities

Thursday, March 3, 2011

=N4C

Home | AboutNAC | ContactUs

& Instructions.

& Partners

Figure 17 - Local help website's format
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N4Csimple.py

N4C Integration Platform
- N Email: ndc@eu.ndc

Services |About M4C| Partners

THE AIMS OF THE PROJECT

The Networking for Communications Challenged Communities
(N4C) project, which has been funded from 2008 to 2011 under
the EC's Seventh Framework Programme , will be looking at
ways to extend Internet access to remote regions that do not
have reliable and affordable network access today. Many of
these regions are sparsely populated, spread over very large
areas and with a relatively poor economic base making it
unlikely that conventional access technologies can be
economically deployed at any time in the near Future.
Combined with the large distances involved, this means that
the 'always on' paradigm of constant connectivity and
essentially synchronous access enjoyed in many urban areas
today will not be available to these areas.

However, existing movements of people and transport within
these areas provide a wealth of opportuities to carry data,
admittedly more slowly and without constant connectivity.
N4C aims to use existing and novel enabling technologies to
spread pervasive computing into communications challenged
communities by creating an 'opportunistic networking
architecture’ to exploit these communication opportunities.

Figure 18 - About tab

N4Csimple.py

NA4C Integration Platform
o Email: ndc@eu.ndc

Services | About M4C | Partners

LTU IPN
Albentia MEIS
UPM Tannak AB
Intel Power Lake AB
TCD Folly Consulting
Morut Alliances
ITTI
Figure 19 - Partner's tab
+ n n mi 1 L} 1+ <

1+ 1 &+ nn
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N4Csimple.py

N4C Integration Platform
Email: ndc@eu.ndc

Services About N4C Partners IPNE € O %

M4 Home M4C MNews Pariners Download Video Test Bed Applications Contact

PARTNER 8: INSTITUTO PEDRO NUNES, (IPN), PORTUGAL

Instituto Pedro Munes - Association for Innovation and R&D in Science and Technology is a non-profit private
organization founded in 1991. IPN promotes innovation and technology transfer. IPN work is made through RTD in
partnership with enterprises. IPN has six laboratories besides accessing a network of researchers in the scientific
and technological system, particularly from the University of Coimbra. mainly through the Faculty of Sciences and
Technology. The Laboratory of Automation and Systems (LAS) - will be the main laboratory involved in this
project. LAS develop its activities primarily in the following fields: Ubiquitous Computing (Wireless Sensor
Networks, Ibuttons and RFID). image processing and vision computing. design of electric and electronic equipment.
and rational use of energy.

Las developed and are launching the first technology Platform based in open source. This platform represents the
beginning of a new and innovator model of technology transfer. The platform model is @ completely free, open-
source based model. It pretends to establish the communication among the agents involved and to organize R&D
activities related with the prior local sector. This initiative has as main objective to increase the number of
platforms, so that will be possible to establish an extensive transnational net of technology transfer. The IPN will

ssrn thn lennuslndnn nsnbend fn olotfnre tn ceoabo o MAC WL Boekal ssi oenfned abincbhne cnfbmacn conocino.

Figure 20 - Partner's example

>+_8 1 nn 1+ 1 8 >+ -

HTML Requester

Fetch a new URL ere are 0 saved URL S,

http://www.yourwebsite.  Aiyris  +| Newest>Oldest | Update view
Public 7| Fetch 4 HiE

You have no previous URL fetches please use the form to create a new URL fetch.

Figure 21 - HTMLrequester initial screenshot
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HTML Requester v. 1.00

Fetch a new URL: There are 1 saved URL fetches.

http:fjwww.yourwebsl-ilte. AllURLs x| Newest >Oldest x| Update view

Public | Fetc

[1] uRL | http:/fwww. youtube. com [[RSiCU  Result pending

Figure 22 - Request waiting to be satisfied
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HTML Reques

Fetch a new URL: There are 1 saved URL fetches.

http:f}www.yourwebs;te. AllURLs x| Newest >Oldest x| Update view

Public | Fetc
URL: | Http://www. youtube.com | status:

Figure 23 - Satisfied request
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Evolution Account Assistant

Mail Configuration

welcome to the Evolution Mail Configuration Assistant.

Click "Forward" to begin.

Figure 24 - Evolution initialization
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1+

"#

== @ Errorwhile Fetching Mail....

DTH receive s the bundle
that carries the raw
meteorological data

e
Metzorological (L U
Station in i liki ‘
Locnik Raw hkteorological Data
PO, P10,P12, P15, P18,
P35, P43,P44, P47 P70,
F100,P120, P121,P183,
F181,P192, P 193, P 194
= |
1 1 nn
nn
= 1+ <

&

} ____.__I/a\/ SM )
XML File

The data contained in the
bundle is parsed and
passedto a R33 £ed

Figure 25 - Evolution connection error

D

The HTML page
containing the is update

&

DTH dient access the
HThL page through the
Apache sener fom the
DTN Outstation

DTN Outstation

Raw hkteorological Data

PO, P10,P11,P12, P15,
P10, P35, P43 P45, P4T,
P70, P100,P121,P181,
F102,P103, P104

" Iete arolagical
Station in NoZice

| g

= L]
5 OTH Client

OTH Client

¥

DTH Client

Figure 26 - Meteorological service scheme
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* Prophet Window - unknown

Node info|| Bundlelist | NSIM DTN Interface | Nodelist = About

nn 1+
1 1+

Status
Memory storage:
| 0%
File storage:
| 0%
Transfer speed:

- %

No error...
No connection...

| Transmitting 7 bytes...
Active connections:

D P Alive State

Figure 27 - Prophet initial screen
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Configuration
NodelD:
Node Name:
Node IP:
Node IP2:
Broadcast Address:
Broadcast Timer:
Aging Timer:
PEcounter:
Beta:
Gamma:
Alive Timer:
Hello Timer:
DTN Host Name:
DTN Timer:
File Storge size:
Memory Storge size:
Routing Type:
Queue Type:
Continius update:
Storage Path:
Log Path:
Messages Path:

Age Nodes on Startup:

Store Nodes To File:
File Writing Timer:

Store Bundels To Files:

Logging:
Use TTL:
TTL:

Use ACKs:

a

unknown
192 .168.10.1
192.168.10.1
255 2R5 PR5 985
1000

1000

n7s

0.25

099

15

1
192.168.10.1
1000

1000

1000

1

a

&l

l

0

60

1

60

0
100000
1]

&+ ' "

l&+ [

8 7 1+
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coelho@ubuntu: ~

File Edit View Search Terminal Help
coelho@ubuntu:~$ ping 10.6.50.187
G 10.6.50.187 (10.6.50.187) 56(84) bytes of data.
from 10.6.56.187: icmp reg=1 ttl=64 time=4.
from 10.6.58.187: icmp reg=2 ttl=64 ti

from 10.6.58.187: icmp reg=3 ttl=64 ti

6.50.187 ping statistics ---
3 packets transmi d, 3 received, 8% packet loss, time 2802ms
rtt min/avg/max = ©.597/1.904/4.469/1.813 ms
coelho@ubuntu:

Figure 28 - Successful ping output

< 3" ! #%'+', %' HE&- & &4 &)
6$ # " &+ '
mnmimn & 6 1 ] 1 n

OO ® coelho@ubuntu: ~
File Edit View Search Terminal Help
coelho@ubuntu:~% ping 10.6.50.186
G 10.6.50.186 (10.6.50.186) 56(84) bytes of data.
65.50.192 icmp seg=1 Destination Host Unreachable
6.50.192 icmp seq=2 Destination Host Unreachable
5.50.192 icmp se Destination Host Unreachable

6.50.192 icmp_se Destination Host Unreachable
6.50.192 icmp se Destination Host Unreachable
6.50.192 icmp_se Destination Host Unreachable

--- 10.6.50.186 ping statistics ---

8 packets transmitted, @ received, +6 errors, 180% packet loss, time 7842ms
pipe 3

coelho@ubuntu:~$ []

Figure 29 - Unsuccessful ping output
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' ' . & 6 "

™ software Sources

Ubuntu Software | Other Software | Updates | Authentication | Statistics

Canonical Partners
Software packaged by Canonical for their partners

Canonical Partners (Source Code)
Software packaged by Canonical For their partners

Independent
Provided by third-party software developers

Independent (Source Code)
Provided by third-party software developers

. Edit Remove Add Volume...

Revert || close. |

I
m
T

Figure 30 - Repositories menu
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™ software-properties-gtk

Enter the complete APT line of the
repository that you want to add as source

The APT line includes the type, location and
components of a repository, For example 'deb http://
archive.ubuntu.com/ubuntu maverick main'.

APT line: [:,.",:"1512.168.159.142,:"ubuntl.1,:rr maverick main”

| cancel | (EAdd source)

Figure 31 - Window to add repositories
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™ Software Sources

Ubuntu Software | Other Software | Updates | Authentication | Statistics

Canonical Partners
Software packaged by Canonical for their partners

Canonical Partners (Source Code)
Software packaged by Canonical for their partners

Independent
Provided by third-party software developers

Independent (Source Code)
Provided by third-party software developers

& http://192.168.159.142/ubuntu/ maverick main
& http://192.168.159.142/ubuntu/ maverick main (Source Code)

| Add... | Edit Remove Add Volume...

| Revert iq close )

Figure 32 - Updated list of repositories

g
Mark All Upgrades Apply Properties

Figure 33 - Reload button
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Figure 34 - nccc-node search result
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Figure 35 - Dependencies warning
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Figure 36 - Installation warning
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Figure 37 - Package successful instalation
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sudo add-apt-repository “deb http://<IP address>/ub

" M6$ N 6% b
' ! &

untu/ maverick main”

& +

Figure 38 - Adding repositorie by console
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sudo apt-get update

Y & + 3

Figure 39 - Repositories update
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sudo apt-cache search <package>
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Figure 40 - nccc-mule search
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sudo apt-get install <package>
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Figure 41 - Installation result
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Name: <client>

Email Address: <client>@<system mail name>

5 M'" N
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Server Type: Pop
Server: 127.0.0.1:2110

Username: dtnin (make sure you use this username or

Secutiry: No Encryption
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Server Type: SMTP

Server: 127.0.0.1:2125

Server Requires Authentication: No (uncheck box)
Use secure connection: No encryption
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Figure 42 - Integration Platform configuration button

+ nn n n non 1 [

1+ &+ "t L&

1(,& )4 5. 2-3



27/04/2011 36 38
Figure 43 - Choose file window
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Figure 44 - dtn.conf editing
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route add <destination local_eid>/* <next hop local _eid>
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main(“/usr/share/pymail/maildir”, “/usr/share/pymai
“lusr/share/pymail/dtn/python/dtn_pymail_log.conf”)

5)

6 0§

”ow

args=("/usr/share/pymail/log/dtn_pymail.log”, “midn
and
args=(“/usr/share/pymail/log/dtn_postfix_pipe.log”,

6 ' "H#
# 4&

I/log”,

ight”, 1, 10)

“midnight”, 1, 10)
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Figure 45 - Warning message to save
When this message is displayed the DTN User has tbption to save the changes made to the configurati file
by pressing the Yes button, do not save the changeg selecting the No button or to go back to the éibn by
pressing the Cancel button. If the configurationsn the preferences window, Figure 7, the configuratins are not

correct, when DTN User tries to edit a configuratia file a warning message will be displayed like thene in

Figure 46 - Error opening configurations files
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Figure 46 - Error opening configurations files
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