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Abstract. A typical real-life problem is deciding when to plan a
meeting or a social event that involves several people to guarantee
that most of the people will participate to the event. Doodle is a wellknown web-based tool that helps people to solve this problem in a
simple way, that avoids many phone calls and email messages. However, Doodle allows the users only to express the acceptable timeslots for the event, but it does not allow them to express their preferences over the acceptable options. In this paper, we consider this
problem. We show a simple web-based application, called Magenda,
that allows the participants to reveal their preferences over their acceptable options. Such preferences are then aggregated by the system
to find the final decision via a voting rule that is selected by the organizer of the event.

1

Introduction

Deciding when to plan a meeting or a social event that involves several people is a typical problem in many scenarios. The goal in this
problem is to find a time slot for the event which is acceptable for
all the possible participants. Among all the acceptable options, it is
desirable to find the one which is the most preferred by the greater
number of potential participants.
Doodle [3] is a well-known web-based tool that helps scheduling
meetings and other appointments. It is simple, quick, and free and it
avoids many phone calls and email messages, that would be necessary to plan the meeting without using the automated tool. However,
Doodle allows the users only to express the acceptable time slots, but
not the preferences over the acceptable options. Therefore, it could
happen that Doodle selects a time slot that is acceptable by all the
participants, but that is not the most preferred by any of them.
Preferences are a central concept of decision making [17]. Many
real-life problems contain statements which can be expressed as preferences. Such preferences can be of many kinds. They may be qualitative (as in ”I like A more than B”) or quantitative (as in ”I like A at
level 10 and B at level 11”). The problem of representing preferences
of agents has been deeply investigated in Artificial Intelligence (AI)
community in recent past years [18, 24, 21, 16, 15, 13]. Preference
representation is an important issue when we have to represent the
desires of users or to reason about them for example in recommender
systems and in multi-agent settings.
In a multiagent scenario, agents generally have different preferences, and it can be important to aggregate these preferences, i.e.,
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to select a collectively desirable candidate from a set of candidates.
Candidates could be, for example, potential presidents, time slots,
joint plans, allocations of goods or resources, etc. A general method
for aggregating preferences in multi-agent systems, in order to take a
collective decision, is to run an election among the different options
using a voting rule [12].
Due to the importance that preferences have in decision making
and in multi-agent settings and due to the simplicity and the spread of
Doodle, we have decided to develop an online application to schedule
meetings that is very similar to Doodle, in terms of simplicity and
quickness, but that takes into account the central role of the users
preferences. Our web-based application, called Magenda, allows the
participants to reveal their preferences over acceptable options, and
takes into account these preferences to select the final decision. Such
preferences are aggregated by our automated system via a specific
voting rule that is selected by the organizer of the event.
This is not the first attempt to extend standard Doodle. Doodle
itself now has a version with three qualitative scores (yes, no and ?)
and other systems were developed along the same line: Whale [10],
developed by Sylvain Bouveret and The Decider [2], developed by
Ronen Brafman and students.
The task considered in the paper can be regarded as a group recommendation in the field of recommender systems, where different
group members usually have different preferences and this disagreement among members must be resolved [14, 11, 19, 23].
The paper is organized as follows. Section 2 presents the basic
notions regarding Doodle and voting systems. Section 3 describes
Magenda. More precisely, it shows the kinds of preferences that are
allowed by Magenda, it shows step by step how to use Magenda,
and it describes the technologies that have been used to develop Magenda. Section 4 summarizes the result shown in the paper and it
gives some hints for future work.

2

Basic notions

First, we will show how the web-based tool Doodle works. Then, we
will give a brief description of the voting rules that can be used to
aggregate the users preferences.

2.1

Doodle

Doodle is an online free tool that can be used when you need to
setup a meeting or a social event with more than one person but you
don’t want to send email messages or making phone calls. Doodle
eliminates the constant back and forth communication allowing your
inbox to contain only relevant e-mail.
Doodle is very easy to use for any kind of user. Due to this simplicity, many users usually adopt this web-based tool to plan meetings
that involve several people.

To plan an event in Doodle, a user must perform the following
steps:
• He must go to the following url
http : //www.doodle.com
(see Figure 1(a)).
• He must create an event by specifying his name, the event title, its
location, and its description (see Figure 1(b)).
• He must select a set of possible dates for the event, via a calendar
performed by JQuery (see Figure 1(c)).
• For every selected date, he must specify some possible times for
scheduling the event (see Figure 1(d)).
• He can create a Doodle account and use it to send the invitations
to the participants by simply specifying the email addresses of the
participants in a text-area (see Figure 1(e)). At this point every
participant receives an email containing the link to a web page
similar to the one shown in Figure 1(f) where it is possible to select
the acceptable time slots.

2.2

Voting rules

A voting rule allows a set of voters to choose one among a set of
candidates. Voters need to submit their vote, that is, their preference
ordering (or part of it) over the set of candidates, and the voting rule
aggregates such votes to yield a final result, usually called the winner. In the classical setting [12], given a set of candidates C, a profile
is a collection of total orderings over the set of candidates, one for
each voter. Given a profile, a voting rule maps it onto a single winning candidate (if necessary, ties are broken appropriately). In this
paper, we will often use a terminology which is more familiar to
multi-agent settings: we will sometimes call “users” the voters, “options” the candidates, and “decision” or “best solution” the winning
candidate.
Some examples of widely used voting rules, that we will study in
this paper, are:
• Plurality: each voter states a single preferred candidate, and the
candidate who is preferred by the largest number of voters wins;
• Scoring: given m candidates, each voter gives a ranking of all
candidates, each candidate gets a score and the candidate with the
greatest sum of scores wins. Borda is a scoring rule such that the
ith ranked candidate gets a score of m − i.
• Approval: given m candidates, each voter approves between 1
and m − 1 candidates, and the candidate with most votes of approval wins.
• Rated: each voter can give a score to every candidate and he can
give the same score to various candidates. The candidate with the
highest total score wins.
Approval is a simple way to vote, where the users must only select
the options that they accept. Scoring rules are more sophisticated
ways of voting where the users must reveal a total order over all the
possible options. Rated voting rules require extra work to the users
since they must reveal a score for every option.
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When an organizer wants to plan an event which involves several
people, he can use Doodle [3], as shown in Section 2.1. However, in
Doodle it may happen that an event is planned in a time slot that is

acceptable for every participant but that is not the most preferred by
any participant. Our web-based application Magenda extends Doodle to overcome this drawback. In particular, it allows the users to
express different kinds of preferences over the acceptable time slots,
and it allows the organizer to decide how to aggregate these preferences by selecting a specific voting rule.

3.1

Allowed preferences

The developed application allows the users to express their preferences over the possible time slots (that we will call ‘options’) in four
different ways. More precisely, the kinds of preferences that can be
expressed in Magenda correspond to the following voting systems:
• Yes/No: This is the voting system used by Doodle except that a
user can avoid to express his vote if no option is acceptable for
him. In such a case the system selects the option which is the
more accepted by the users. This voting system corresponds to
Approval.
• Scoring: In this voting system every user expresses a ranking over
all the options, and then the system associates a score to them as
follows: if there are m options, the most preferred option receives a
score of m−1, the second one receives a score of m−2, and so on.
Moreover, every unacceptable option receives 0 points. The score
of an option is the sum of the received scores. The systems selects
the option which is accepted by the greater number of users and
among these it selects the one that has the highest score. In such
a way, the organizer of the event knows, for every participant, his
acceptable options and for each of them his level of preference.
This voting system corresponds to Borda.
• Sum-Points: In this voting system every user specifies a distribution of 100 points over the options. The score of an option is the
sum of the received scores. The systems selects the option which
is accepted by the greater number of users and among these it selects the one that has the highest score. This voting system is a
Rated voting method.
• Minimum-Points: In this voting system the users specify a distribution of 100 points over the options. The score of an option is
the minimum of the received scores. The systems selects the option which is accepted by the greater number of users and among
these it selects the one that has the highest score. This voting system is a Rated voting method.

3.2

How to use magenda

To plan an event in Magenda, a user must perform the following
steps:
• He must go to the following url
http : //stagemeeting.altervista.org
(see Figure 2(a)).
• If the user is a new user of Magenda, he has to perform the registration (see Figure 2(b)). In particular, he has to insert his personal
data, a username and a password that will allow him to exploit the
functionalities of Magenda. After this step, the user will receive
an e-mail containing the link to the web page that will activate his
accout.
• If the user forgets his password, he simply need to specify his
email-address (see Figure 2(c)) and then the system will send him
via e-mail the link to a new web-page where he can state a new
password (see Figure 2(d)).

• To create an event, the user first needs to insert his username and
password, and then he must specify the following things (see Figure 2(e)):
– the title of the event;
– the description of the event;
– some possible dates and times (also called ‘options’) for the
event;
– the duration of the event;
– the e-mail addresses of the people that must participate to the
event;
– the voting rule that the system has to use to compute the best
option.
The selected voting system is the rule that will be used by the system to select the better schedule for planning the event according to
the preferences expressed by the invited people. The available voting systems in Magenda are Yes/No, Scoring, Sum-Points, and Minimum Points. Such voting rules, that have been described in Section
3.1, are described in the Magenda’s guide (see Figure 2(f)).
After the creation of the event, the system automatically sends an
email to all the people that have been invited to the event (see Figure
2(g)). This email contains a link to a web site where they have to
specify their preferences on the possible dates and times for scheduling the event. Depending on the voting system selected by the organizer, the invited people can express their preferences over the possible options in different ways. For example, if the selected voting rule
is Sum-Points every participant needs to distribute 100 points over
all the possible options (see Figure 2(h)).
The user who has organized the event can see, via his area named
‘My events’, how many people have expressed their preferences over
it. If he thinks that this number is sufficient to decide when to plan the
event, he can terminate the process. At this point, the system sends an
e-mail to every participant that indicates the date and time computed
for the event. Such a choice is the best one according to the voting
system selected by the organizer and according to the preferences
expressed by the invited people.

3.3

Technologies

We have developed Magenda on Ubuntu 11.04. Ubuntu is a free operative system that is a GNU/Linux distribution which is based on
GNOME [5]. To implement Magenda we have used HTML5 and
CC3. To test the application, we have used the following browsers
that are compatible with HTML5 and CC3:
•
•
•
•
•

Safari 5.0 [9],
Google Chrome 7.0 [6],
Firefox 3.6 [4],
Opera 10.63 [8],
Internet Explorer [7].

To develop Magenda, we have used the HTML editor Bluefish
[1], since it supports HTML, Javascripts and PHP, that we have used
to create our web-based application. To public online Magenda, we
have used the free service Altervista, which is an Italian web platform, that allows the user to create immediately a free web site.
More details regarding the technologies that have been used to
develop Magenda can be found in [22].
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Conclusions and future work

We have shown a web-based application for scheduling meetings and
social events among several people. Such an application has the same
advantages of the well-known tool Doodle, that is, it is easy to use,
it is quick, and it is free. Moreover, it allows the users to reveal preferences over the acceptable options and exploits such preferences to
find the better schedule.
This task can be regarded as group recommendations in the field of
recommender system. In group recommendations however, because
different group members usually have different preferences, this disagreement among members must be resolved. This problem has been
studied in [14, 11, 19, 23]. It will be interesting to discuss whether
the related algorithms could achieve the goal and even perform better
as it aimed at solving the disagreement challenge. We intend also to
integrate in a suitable way Magenda with the calendars of the users.
This can be useful to show to the invited people, if they desire it, only
the options that are not already occupied in their calendar. Moreover,
we plan to add to our tool other kinds of voting systems to aggregate
user preferences, that are difficult to manipulate. An example could
be Plurality with runoff, that requires the users to vote with Plurality
first over all the possible options and then only on the two options
that have obtained the greater number of votes. Moreover, we intend
to include in the tool the possibility of using rules that are difficult
to compute, such as for example the Kemeny rule [20]. It would be
interesting also to study in a real-life scenario if users are willing to
take the extra work to assign preference score to options expecially
when there is a large number of choices.
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Figure 1. Doodle.
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Figure 2. Magenda.

