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Abstract. With this demonstration we present Decisionlib, a Dis-
tributed Decision Support System that runs on mobile devices. Deci-
sionlib is a flexible, durable, and robust voting system which places
emphasis on communication and error handling in order to provide re-
liable and easy to program group-based decisions on distributed mobile
devices. Written on top of the Ibis [4] distributed communication system,
Decisionlib represents the state of the art for group decision making on
mobile devices.

Group based decisions generally involve reaching some form of agreement be-
tween a number of different participants. This kind of decision is vital in the
disaster management field where leadership roles are often not well defined[2]
and quick decisions need to be made by people in the field based on varying
conditions they inevitably encounter in order to provide the agility[I] required
for an effective response.

To illustrate the problems that arise in mobile, distributed group based
decisions we present the following scenario from the disaster management
literature[3]; A major disaster such as an earthquake or a hurricane landfall
and there is destruction on a massive scale leaving the remaining survivors
stranded. Rescue workers and non-injured effected individuals search the area,
collect groups of survivors and provide immediate first aid. For this process to
work smoothly, people need to be grouped so that efficient aid can be provided,
and people can be easily transported out of the disaster area. Rescue workers and
effected people find each other by use of GPS locations, using ad-hoc networking
via Wi-Fi and Bluetooth and mark their preference for a gathering point. The
gathering points are evaluated and voted upon among those in the area while
some participants lose connectivity. Nonetheless, a reachable location is selected
to bring everyone together for faster evacuation. Shortly after the decision is
made users who lost connectivity during the decision process reconnect to the
network and receive notification of the chosen gathering point.

We have identified the following requirements for a distributed decision sup-
port system for disaster situations:
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Flexible: The system should be highly configurable to allow users to specify
what kind of decisions to make, and how to make them.

Durable: The system should provide durable results. In the scenario above,
some participants lose network connectivity. This should not have a perma-
nent impact on the availability of the result of a decision. Optionally, entities
not actively participating in the decision should be made aware of the result.
This allows for partial participation in decisions, and public versus private
decisions.

Ubiquitous: The system should allow for decisions to be easily made while out
in the field and preferably already available on devices which are normally
carried by people likely to be effected by disasters.

Robust: The system should manage failures in a configurable manner and
should not rely on central components, because these are prone to failure,
especially in disaster scenarios.

To summarize, we need a flexible system on mobile phone which handles failures
well, provides durable results and runs without relying on centralized compo-
nents.

In this demo we present the Decisionlib Distributed Decision Support System
which satisfies all of these requirements. It is configurable to support any kind
of decision process and to provide the information required for group based
decision making. It deals with connectivity issues in ways that do not hinder
the reaching of a decision. A decision is considered final and possibly universally
available after it has been made, meeting all of the above requirements.

The demonstration of this system will be run using a number of Android
powered Smartphones. No additional materials are required from the Venue.
One of the phones will be used in Ad-Hoc mode to provide a network connection
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between the phones demonstrating that our system can be used in a fully de-
centralized, ad-hoc environment. During the demonstration participants will be
invited to use one of our phones to participate in a decision making process. For
this demonstration participants will be invited to select a restaurant near the
conference venue at which to meet other participants. Note that this process is
completely analogous to the situation presented in our disaster management ex-
ample above but is of more direct interest to conference participants. Users will
be invited to create a decision, as shown in Figure [2] and select the participants,
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to view a past decision as shown in Figure[Il or join a currently running decision
as shown in Figure [l In the first round of voting users will be allowed to select
a restaurant from a map with local venues as shown in Figure @l Voting then
proceeds in rounds using a list of selected restaurants as seen in Figure Bl Once
a decision is reached it is available for viewing as shown in Figure [6l Note that
the fact that our application can be used for a number of every day scenarios
means that it is much more likely to be deployed and users will already know
how to use it when a disaster strikes.

Conclusion

This demonstration features the Decisionlib Distributed Decision Support Sys-
tem. Our analysis of disaster management literature led us to the following
requirements for a distributed decision support library: flexible, durable, ubig-
uitous and robust. The Decisionlib decision support system we have built meets
these requirements by supporting reliable communication, membership manage-
ment, recovery in case of connection failures and persistence in decisions and
their results as long as a participating node is alive. It supports many types
of decisions, and any round-based voting algorithm. It comes with several pre-
defined algorithms and application designers are free to add their own or tailor an
existing algorithm to meet the needs of the application. It runs on smartphones
which people are likely to carry with them everywhere.

Our Restaurant Decision test application was used to evaluate the utility of
the Decisionlib system. The application is a reliable application for deciding
on temporary gathering points, and uses only a few lines of code to use the
Decisionlib system. It illustrates the ease of writing an application on top of
the Decisionlib, and furthermore demonstrates that it works reliably in hostile
situations such as those encountered as part of disaster management.
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