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ABSTRACT 
 

Most of the research within the Delay Tolerant Network 

(DTN) area focuses on the networking layer and the 

routing of network traffic. In order to move the DTN 

research from the networking research area to the real-

world usage the developments of services and 

applications that uses DTN are crucial. This paper 

presents the Not-So-Instant-Messaging (NSIM) service 

designed for DTN usage. The NSIM service allows users 

of the DTN to send and receive E-Mails, send out SMS 

and communicate efficiently with other users within the 

DTN region. 
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1  INTRODUCTION 
 

The use of Delay Tolerant Network (DTN) [1] in sparsely 

populated rural areas without any available ICT 

infrastructure has proven to be a potential alternative [2][3] 

to expensive satellite communication systems. Usual 

networking scenarios in such deployments rely on the 

available public transportation means and the users' mobility 

as the main carriers of the network traffic. In this  

networking paradigm the user of the network service 

becomes a node and a part of this same network with its 

devices. The network user's mobility and his/her encounters 

with other DTN users are exploited for moving data through 

the network. 

The DTN performance of this networking scenario relies 

heavily on the density of  the nodes in deployed area. In 

order to provide the expected network traffic delivery rate 

and the maximum delivery delay in the DTN, a minimal 

critical density and mobility of the nodes in the deployed 

regions are required (e.g., in order to achieve an average 

delivery delay of less than a day from the isolated rural 

village, it makes sense that some sort of data carrier should 

reach this village at least once per day). 

In order to attract more users who might contribute to the 

growth of this network, appealing and useful applications 

and services that can use the DTN are needed. The 

traditional internet Email service in DTN scenarios uses a 

client-server architecture, where the clients are located 

within the DTN region and the server is placed outside the 

DTN area. A drawback of this Email architecture is that 

every sent or received Email must first reach the server 

outside the DTN region, before it can be forwarded to its 

destination. As a consequence, an additional delay in the 

communication can be seen when users within the DTN area 

want to communicate with each other. 

Another common problem that has been observed in the real-

world DTN deployments [3] [7] is that the users cannot 

recall the Email addressed from the recipients. The recipient 

addresses are usually stored the in the Web-based Email 

clients or personal computers, something that complicates 

the use of Email services within the DTN region. 

The name of the Not-So-Instant-Messaging service derives 

from the service used in one of the first real-world DTN 

deployment [7] that took place in Northernmost part of 

Sweden in 2006. This deployment was part of the Sami 

Network Connectivity project. At the same time the 

explosion of different kinds of Instant Messaging (IM) 

services (e.g., IRC, MSN, Skype) could be seen on the 

Internet.  

The NSIM service was originally designed as an IM service 

for the DTN environment. The NSIM service addresses 

some of the listed problems above. This paper describes the 

evolution, architecture, implementation and evaluation of the 

NSIM service. 

 

2  RELATED WORK 
 

To push the DTN research field from the laboratory 

environment to the real-world use, real-world DTN testbeds  

are crucial. The DTN testbeds as described in [2], [5] and 

[6] has the potential to involve more end users and 

contribute to the growth of the DTN deployments. However, 

no mayor bursts of the real-world DTN users has been seen 

so far. 

Discussing today's challenges of real-world DTN 

deployments in the [4], Lindgren et al. demonstrate the 

importance yet the current lack of so called “Killer Apps” 

available for the DTNs. The “Killer Apps” are applications 

and services for the DTN that facilitates the use of DTN. As 

an example of these services Lindgren et al. present tele-

medicine service for developing regions, social networking 

services for the developing world and file sharing services. 
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They also point out the importance of user involvement in 

the design process of such applications.  

A common way [7] of setting up the DTN Email service is to 

locate an Email server outside the DTN region. The users 

then communicate as clients through the DTN with the use of 

a proxy server that is located on the border of the DTN 

region. In their work, Hyyryläinen et al. [8] present various 

adaptations of the conventional Email system for the DTN 

environment. Besides the solution with the Email proxy 

server, they present a solution with an embedded mail user 

agent in every DTN node. In addition to the server-client 

Email distribution system, the embedded user agent supports 

the opportunistic peer-to-peer delivery within the DTN 

region. 

 
3  SERVICE DESCRIPTION 
 

The NSIM application was first developed as a very simple 

communication application that enabled people involved in 

SNC project [7] deployment to communicate within the 

DTN test field. This application became an immediate 

success, but the drawback was that it only allowed 

addressing of the network nodes and not the users 

themselves. Hence, certain users had to share certain nodes, 

something that hindered the users from attaining full 

integrity. Despite this flaw, the concept of and the need for 

the NSIM application on the field was still proven. 

 
Figure 1: A snapshot of the NSIM client application 
 

Within the N4C project, the NSIM application was 

redesigned and rewritten from scratch. To shorten the 

development time, parts of the graphical interface and email 

libraries were however borrowed from an open source 

project called Nuntius Leo Creator [9]. The code is based on 

the Nokia's QT cross-platform framework [10] and can be 

used on various operating system platforms. In the latest 

stage of the development, the NSIM service gained two new 

features: the conventional Email service and GSM SMS 

service. 

In order to employ all the features of the NSIM service, two 

different applications are needed. The first one, called 

NSIM, is a client application that is similar to any email 

client application. NSIM needs to be installed on the 

computer of every user. A client application itself is enough 

if the users want to send messages within the DTN region. In 

order to provide the NSIM users with the Email services or 

GSM-SMS service, the NSIMGW application needs to be 

installed on the gateway that is connected to the Internet.  

Figure 2: The NSIM service architecture 

The NSIM application allows users to sign in with their own 

user name and password. When a new user is created for 

NSIM,the administrator needs to assign one or more DTN 

nodes on which the user will read his/her messages. This 

feature is important for the users who are mobile within the 

DTN region as well as those who do not use the same 

computer all the time. At the same time, it is important that 

any user is able to send a message from any machine within 

the DTN region by using his/her own user name account. 

The administration of the NSIM users accounts is then made 

possible from any DTN node within the field or Internet 

gateway that is connected to the Internet. This was a crucial 

feature in the last N4C summer test when most of the users 

were added to the NSIM system on the field. 

Sending out a NSIM message, a list of other available NSIM 

recipients within the DTN area was available to the user 

from a drop-down list. Additional features such as reply and 

file attachments were also available from the user interface 

in the latest version of NSIM application.  

 

4  EVALUATION 
 

The NSIM service was tested and evaluated in the summer 

of 2010 using the N4C DTN testbed [3].  The testbed was 

located in the Padjelanta national park in the northernmost 

part of Sweden. The village, Staloluokta, where the DTN 

system was deployed, is mostly populated by the Sami 

reindeer herders and lies deeply embedded in the mountain 

area. Due to strict national park policies there is no ICT, 

power or road infrastructure available. Staloluokta can only 

be accessed by a four days hike or by one of the daily 

scheduled helicopter flights from the closest towns Ritsem or 

Stora Sjöfallet where power and ICT infrastructure are 

available. During the test periods the helicopters were 

equipped with the embedded DTN node and served as data 

carriers between the remote village and the helicopter bases 

that were located 60 kilometers from the testing area. The 

2G Internet connectivity that was available in the helicopter 

bases provided the Internet connectivity for DTN border 
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nodes. The DTN gateway that was located in the office of 

Luleå Technical University. Due to a very limited GSM base 

cell capacity the 2G connection was frequently disrupted and 

most often unavailable during daytime.  

Figure 3: The network topology of the N4C testbed in 

Sweden  

 
An approximate of 20 nodes was used in the deployed DTN 

region. More than 50 persons tried the application during the 

two months of testing period. The use of the NSIM services 

was recorded in the log files for the entire test period. 

Figure 4: Number NSIM bundles sent over the DTN 

 

5  RESULTS 
 

Drawing on the analysis of DTN traffic, the collected log 

files from the test and the participatory observation on the 

test field, it was clear that the NSIM service was used 

extensively. In sum, the NSIM service generated around 

1800 bundles, which represents almost one third of all the 

traffic sent over the DTN. 

The provided NSIM service offered three different ways of 

usage. The most popular way of using the NSIM service was 

to send and receive Emails to and from the Internet. More 

than 1300 Email were transferred during the test period. One 

fifth of the messages that was transferred within the DTN 

region was generated by using the NSIM service. The least 

used NSIM feature was the SMS text messages. Around one 

tenths of the messages was sent out of the DTN region to the 

GSM network by using the SMS feature. 

 

 

 
Figure 5: Use type of the NSIM service 

 
In order to prove that the peer-to-peer message delivery 

mechanism that was used for the NSIM service offered  a 

decreased delivery delay than the client-server delivery 

mechanism that was used in the conventional Email service 

an average delivery time per service type was analyzed. 

Figure 6: Use type of the NSIM service 

  

As seen in Figure 6, the average delivery time of the NSIM 

messages is significantly smaller than the average time of the 

Email service and matched the total average DTN delivery 

delay of the whole DTN system. The delivery delay of the 

Email service is higher that the total DTN delivery delay, 

because every Email that was sent from the DTN region had 

to reach the Email server that was located outside the DTN 

region by using one of the helicopter data-mules, regardless 

weather the recipient was locate inside or outside the DTN 

region.  

 

6  CONCLUSIONS 
 

From the extensive use of NSIM service in the DTN testbed 

2010 it can be concluded that there is a high potential for 

development of new user friendly DTN services. The 

involvement of users at an early stage of the service design is 

crucial for the success of the service. For example, the drop-

down list of all available users within the DTN region was a 
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feature that was suggested from the users. This in turn 

engaged many users in their communication with each other. 

Already, the availability of the NSIM service in the 

Staloluokta village has impacted positively on the 

communication among the inhabitants of Staloloukta. For 

instance, during the summer of 2010 the NSIM service was 

widely used to facilitate the technical support, and especially 

in cases when the user was located a couple of kilometers 

away. The impact could been also seen among the Sami 

reindeer herders who lived in the Staloluokta village. Instead 

of employing the traditional ways of communication (PMR 

walkies-talkies that did not provide privacy) the reindeer 

herders used NSIM service in the process of organizing the 

traditional calf marking event.  

As seen in the results, the NSIM service provides a more 

efficient and comfortable communication within the DTN 

region as compared to the traditional Email service, 

especially since a reduced delivery time is crucial to any 

communication system. 

The development of the NSIM service is however in the 

early stage and still needs to address some of the challenges 

in the DTN research field, for instance security, the lack of a 

common DTN API and interoperability. 
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