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ABSTRACT
Nowadays, users have digital information scattered all over the In-
ternet. With computer hard-drives, email accounts, social networks
and other cloud applications, our personal information became all
over the place.

We present Social Scribe, an application with the purpose of help-
ing users find the information, no matter what’s its location. So-
cial Scribe is a plugin-based application built with a flexible ar-
chitecture to make developing the indexing of new sources an easy
task. The user chooses what information to index and Social Scribe
fetches and indexes it, keeping it on a unified and integrated index.
Furthermore, a personal information retrieval tool was developed
along with Social Scribe to, using the built index, find information
the user needs to help him or her manage it. The evaluation per-
formed on the tool showed that information is correctly indexed
and that, by integrating the several sources of information, it can
help users obtain information from everywhere fast and easily.
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1. INTRODUCTION
These days, we, as computer users, stopped having our personal
digital information sitting at one location at our disposal in small
amounts and easy to find.

First of all, the main storage location (hard drive) kept growing ex-
ponentially in terms of storage space for many years. This allowed
also a big growth in terms of used storage space, since users expe-
rienced an increase in stored digital items. With the appearance of
digital photographic and video cameras, the number of video and
photo items on a person’s computer increased immensely. All this
plus the growing use of peer-to-peer networks to share big amounts
of files across the world, together with the growing digitalization
of documents resulted on spacious hard drives filled with lots of in-
formation that is many times hard to browse and find what an user
wants without the help of a tool.

Then, the growth of email came in a strong and fast manner. Num-
bers prove that people consider it an indispensable tool in their lives
for either business or personal affairs. According to values released
by Royal Pidgin concerning the 2010 use of email, already exclud-
ing the 89% considered spam, there were over 32 billion email
messages sent every day. It is estimated that the number of email
users is about 1,88 billion around the world. With a few calcula-
tions is easy to understand that the average person gets around 17
email messages everyday, which makes about 6000 messages in the

whole year. This number is an average, so there are a lot of people
that probably get much more than that.

Finally, cloud computing and social networking came along allow-
ing users to do new things but having their personal information
scattered all over the place, physically and digitally. Users were
given the opportunity to share photos using Flickr and video using
Youtube, amongst other cloud applications, and embraced it. Each
of these systems has a great amount of users, with Flickr having
around 32.000.0001 and YouTube having possibly more.

People, as time went by and technology allowed it became sur-
prisingly and significantly attached to computers, the Internet and
social networks to communicate, meet people, share personal infor-
mation, etc. For example, two of the most used social networking
websites in the world are Facebook, which currently has a collec-
tion of more than 800 million active users2, and Twitter, that has
over 200 million accounts created3.

All these facts that came along with the evolution of computer sci-
ence, the Internet and technology, got our personal information a
lot bigger in size and everywhere. Managing all this information
became a nearly impossible task because finding what we are look-
ing for became almost as hard as finding a needle in a haystack.
Thankfully, it is not exactly needed to browse every source of in-
formation we have to find what we are looking for, because most
sources have search tools to easy the information retrieval process.
But still, now we are required to go source by source trying to find
this information.

Information retrieval, when done right, can be really hard work and
take too much of the users’ time. Wouldn’t it be great if this prob-
lem could be fought? Social Scribe’s main purpose is to integrate
users’ personal information from everywhere in one local index.

This document’s structure consists of a related work section fol-
lowed by the presentation of the architecture and the Social Scribe
tool. Finally the evaluation results are explained and the final con-
clusions and future work are presented.

2. RELATED WORK
Throughout this research there was some common ground among
the many papers read. Many of them mention Vannevar Bush’s
vision[3] when in 1945 he introduced the Memex, a system where a
1http://en.wikipedia.org/wiki/List_of_social_networking_websites
2http://www.facebook.com/press/info.php?statistics
3http://en.wikipedia.org/wiki/List_of_virtual_communities_with_more
_than_100_million_users
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user would store everything and that would also possess a searching
system to find this information.

The works considered to be related to Social Scribe are those that
help users manage their personal information implementing retrieval
mechanisms.

Lifestreams[8] and TimeScape[14] are presented as alternatives to
the desktop metaphor that through the concepts allow information
retrieval. The Haystack[1, 13] project allowed a customized item
organization and implemented search mechanisms. MyLifeBits[9]
and Stuff I’ve Seen (SIS)[7] tried to fulfill the Memex vision stor-
ing a lifetime of information and allowing its retrieval. Semex[6],
SeeTriever[11] and Connections[15] use time context to improve
retrieval. Apple Spotlight4 and Google Desktop5 are commercial
desktop applications with the purpose of retrieving desktop infor-
mation while Beagle++[4] is the Linux correspondent and DEVON-
think6 is a commercial PIM tool. Phlat[5] is a system built on top
of WDS to find information on Windows, being its user interface
the main work. Quill[10] proposed a way of retrieving by telling
stories. Jourknow[16] manages user notes while YouPivot[12] re-
trieves through pivoting, using contextually related activities.

All these projects tried to help users by allowing the retrieval of
their personal information. The indexed information varied from
hard-drive files to email or web cache and history. Still, none of
them tried to fight information fragmentation and index social in-
formation, all together. That what Social Scribe is here for.

3. ARCHITECTURE
In terms of architecture, Social Scribe is based on Scribe, a tool
initially developed in INESC-ID between the years of 2005 and
2006, known as Scroll at the time, with the purpose of serving as
the indexer of Quill[10].

3.1 Scribe’s Architecture
The system’s architecture is depicted in Figure 1 where we can see
the major components of the tool and the communication between
them.

3.1.1 Scribe
This module is the main one, it is responsible for launching the
indexing process.

When the process is launched, the first step is to load a configu-
ration file where the directory the index will be placed in and the
plugins to be launched are specified.

After the information is obtained, the first thing to do is verify the
existence of the directory where the index is supposed to be placed.
If the directory exists, the plugins are launched each on its own
thread, which means every plugin runs at the same time. If the
directory does not exist, before starting the plugins supposed to
run, the system creates it. To launch the plugins, the information
from the configuration file is parsed.

4Apple spotlight search. http://developer.apple.com/macosx/spotlight.
html.
5Google desktop search. http://www.desktop.google.com.
6DEVONthink. http://www.devon-
technologies.com/products/devonthink/.

Figure 1: Depiction of Scribe’s architecture.

3.1.2 Plugins
Each plugin is translated into programming code to extract infor-
mation from a source in a certain way. The plugins implemented in
Scribe allowed to extract information from two sources: Email and
Hard Drive.

Regarding Hard Drive indexing, Scribe implemented the "One Time
File Indexer" that performed the indexing process on the hard drive
only once, when the user ran it for the first time. It was protected
with a mechanism that allows the plugin to restart from a given
crashing point by storing its progress in a file. The first step of the
plugin’s execution was to verify the existence of the progress file,
that contains directories to index. The indexing process continues
with a loop where a directory is picked to index and then each file
is validated for indexing and indexed if possible with keywords and
metadata using the Filenib, a component we’ll approach later.

Regarding Email indexing, six plugins were implemented: IMAP
4, POP 3, SMTP, Windows Mail, Outlook and Thunderbird. The
difference between them is that depending on the plugin, informa-
tion is extracted differently from the source. Yet, the process is
similar between them. After authenticating, if necessary, an email
is fetched and it’s information is extracted and the existing attach-
ments prepared for indexing. After this, the message body is in-
dexed, all of this by the Mailnib.

3.1.3 Nibs
Nibs, in Scribe, basically consists of the layer below plugins. After
plugins to their job, that mostly consists of extracting information,
that information is passed to nibs so that they proceed with the in-
dexing process. Scribe had two nibs that we will discuss in a more
profound way. They are: the Filenib and Mailnib.

The purpose of nibs is to treat information from the same types of
source in an uniform way. For example, there are more than one
plugin to index email. Still, in the end the information obtained is
the same in all of them.

Filenib, as its names suggests, is the nib responsible for the index-
ing of files in a computers file system. The indexing process stores
the information on a Document instance’s properties and the file’s
entry is written on the database.
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Mailnib is the nib responsible for email information. It implements
several functions to support email indexing but three of the are
the most crucial: email indexing, attachment indexing and email
document indexing. The email indexing algorithm is simple. The
function responsible to index email messages separates them in two
parts: message body and attachment (when existent). It then calls
the other two when needed to perform the indexing process. At-
tachments are indexed like other hard drive files while Email mes-
sages’ bodies are indexed mainly with keyword information.

3.1.4 Nobs
Nobs is a module that implements functions to perform as an in-
terface with the database and acts as the layer below the nibs on
Scribe’s architecture. There are two nobs implemented: highlevel
and lowlevel. Highlevel is the module that implements functions
to deal with higher level concepts like determining keywords, per-
forming the TF-IDF algorithm, etc. Lowlevel is the module that im-
plements functions that return what the knowledge base considers
to be identifiers. It implements functions to obtain items properties,
get identifiers for items of properties, delete an instance, etc.

3.1.5 Database
Since the persistent index on the hard drive can be very big depend-
ing on how much information was indexed, to avoid having all on
memory when working with it, a mechanism of blocks is imple-
mented. Each block have a given size and there is only a limited
number of blocks on memory at a given time. When information
from a block on the hard drive is needed and the maximum number
of blocks is in memory, one of the blocks is freed from memory
using an algorithm based on the least used block and not used for
the longest.

The organization of the index is based on inverted indexes. Inverted
index is an index data structure storing a mapping from content, like
terms or numbers, to their location in a database file.

3.2 Changes to Scribe
The biggest changes made on Scribe while working on the project
were related to improving the "One Time File Indexer" and correct-
ing major bugs related to indexing email information.

3.2.1 File Indexer
If we recall this plugin indexed the hard drive files exactly once.
This was changed to make the file indexer plugin more robust. In-
formation on the hard drive is constantly changing, so having only
a One Time File Indexer creates a weak index concerning the hard
drive information. So a "File Indexer" was created.

The beginning of the process is similar. The steps related with the
use of the progress file were removed, because it no longer made
sense to have a progress file. After listing every directory, every
file is analyzed and indexed. If the process dies, for some reason, it
does begin from scratch, but takes much less time to get to where it
stopped, because it is now verified if each file has been indexed.

After indexing every indexable file on the hard drive, the program
enters an update cycle where the plugin starts to update the infor-
mation. The first step consists of checking for added files to the
hard drive and indexing them. This is done using the "time of mod-
ification" property. This property is updated for directories only
when a file is added.

When every new file is analyzed and taken care of, the files on the
index are updated. In case the given file is no longer in the hard
drive, it is deleted from the index. If it has been modified the file’s
entry is deleted from the database and the file is re-indexed.

3.2.2 Email Indexing Process
Regarding the email indexing process there were two major fixes
made: a bug related to writing on the database and a bug related to
the indexing algorithm on the mailnib.

The first one was hard to find because the downloading of email
messages happened concurrently with the indexing of email mes-
sages, so it seemed that the problem occurred after a few emails
indexed, when in fact it happened after a few emails were down-
loaded, but it was as the first email was indexed. The lack of ver-
ification whether the database was empty or not during an action
by the mail caused the process to die because the database raised
an exception difficult to understand. This problem was hard to find
but easy to correct.

The second one was related to the execution of the mailnib, where
during the parsing of the email’s message body an error on the code
caused only a few of the emails to be actually indexed. After in-
dexing an email account, it was verified that only about 10% had
been actually indexed. After a lot of time trying to find where the
error occurred, it was corrected and all the emails were indexed.

3.2.3 Other changes
Other changes consist basically on some that are difficult to de-
scribe because are general and all over the place. These were re-
lated to cleaning the Scribe’s code and removing deprecated code
that was no longer used. Also some minor bugs that hindered in-
dexing processes were found and corrected.

4. SOCIAL SCRIBE
The work included improving Scribe and its components, either
by correcting existing bugs or improving the code that has been
hindered through several years of making small changes for mo-
mentary features. Even though improving Scribe was (a big) part
of the work done, the most important was making Scribe a tool for
indexing social information.

The idea behind the project was to mostly fight the fragmentation of
our digital personal information. Before the Internet boomed and
email addresses appeared, all the personal files were in the hard
drive. Then we got it in our digital mailboxes. Then, as the Internet
grew, cloud applications came along and our personal information
became scattered across many different services and applications in
physical locations we are not familiar with. Social Scribe comes to
allow the possibility of retrieving and possibly managing personal
information from different sources in the cloud.

4.1 Social Plugins
For Social Scribe, the indexing of two new sources of information
were implemented: Twitter and Facebook

These two sources of social information didn’t get chosen at ran-
dom. Nowadays, the two social networks we hear the most about
are these two, especially Facebook.

The use of plugins to index the user’s information present in these
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two social networks comes from the already built Scribe’s architec-
ture.

For each of these two sources a plugin was implemented.

4.1.1 Twitter
Twitter is a social network that allows people to create micro-blogs
to communicate. In the context of Social Scribe Twitter is a source
of social information.

To connect to Twitter and get the user information we need to reg-
ister and application for Twitter developers. This is because Twit-
ter uses OAuth (Open Authorization) which is an open standard
for authorization. It allows users to share the personal information
(tweets in this case) stored on one site without having to hand out
their credentials (username and password in this case). The use of
OAuth limits the API in the way we authenticate, however. When
we fetch email using IMAP, for example, the approach of using a
configuration file to write the credentials in can’t be used, increas-
ing the needs of the tool, e.g. using a front-end approach other than
web-based can harm the usability.

After connecting to Twitter, the plugin uses a Twitter lib for Twitter
developers to fetch the user’s tweets and replies, which are tweets
created by other users directed at a given user, by including in the
tweet the expression @<username>. After obtaining all the tweets,
they are sent to the socialnib to be indexed. After waiting a given
update interval, the index process restarts once more to update the
Twitter information.

The plugin fetches every single tweet ever created on the given ac-
count, so the information universe is as complete as possible. It’s
true that the thought of too much information can cross our minds,
but the fact that Twitter is only a couple years old and tweets are
limited to 140 characters makes the index size not explode. Be-
sides, if some tweets fail to be indexed the personal information
index would be incomplete.

4.1.2 Facebook
Facebook is a social network that was created to connect people and
allows its users to post and share messages, videos, photos, links,
amongst other things. Like Twitter, in the context of Social Scribe,
Facebook is a source of social information.

Just like it was previously explained with Twitter, to connect to
Facebook is also necessary to register an application for Facebook
developers, because it also uses OAuth. This, while more secure
for the cloud application, limits our tool in the ways previously
explained in the previous section.

The first step of the plugin is to connect to Facebook. Then, by
phases, the plugin fetches several types of the user’s Facebook so-
cial information and has the social nib indexes them. They are:
Wall, Posts, Status messages, Notes, Videos, Photos where the user
is tagged, and Photo albums.

After indexing the photo albums the plugin gets into a loop where,
album by album, it gets the given album’s photos and has the social
nib index them. After all the photos from every album get indexed,
the plugin waits an update interval to restart the process and update
the information on the index.

Connecting to Facebook and manipulating the information is done

using a lib for Facebook developers. The information obtained
from Facebook comes structured in a JSON (JavaScript Object No-
tation) with a data field and a possible paging field used by Face-
book to limit the amount of information transferred at a time. So,
having said that, Facebook, if a given piece of demanded infor-
mation is too big, sends a piece of it and url’s to the next and/or
previous fragment of information.

For the same reason as Twitter, every social item created since the
opening of the given Facebook account is created to have a com-
plete universe of personal information.

4.2 Socialnib
Social Nib is the nib that was created and given the responsibility
to index the social information obtained from social information
sources like the previously mentioned Twitter and Facebook. It
implements functions to extract information from each of the items
and index them.

The indexing algorithm consists of entering a loop where for each
item it verifies if it is already indexed. If not, it prepares the proper-
ties for indexing and it calls the function to write it on the database.
When every item on the list is analyzed and indexed, the process
finishes.

Like with other Scribe plugins, the indexing process does not to-
tally start from scratch when the application starts, whether the tool
stopped during the indexing process or during an idle time. When
an item is being index it is always verified whether the item was
already indexed or not. There is no need to verify modified time
because these items cannot be modified. After being created, they
can only be deleted. Therefore, executing the indexing process for
a second time makes no difference, except updating information by
indexing unindexed items.

4.3 Social Scribe’s front-end
Something we consider a big improvement in Scribe is the exis-
tence of a front end to use it. In Scribe all the information needed
was written and edited manually in the configuration file. Before
starting scribe the user would have to open the configuration file,
edit the load string (plugins to start), edit credentials, server ad-
dresses and directories where needed, and the user could launch
Scribe. Now, the user has a GUI to enter the information necessary
for Social Scribe to start its indexing process.

Considering the front-end was built thinking of Social Scribe, it
included the fields necessary for the use of Social Scribe, in this
case four plugins: Facebook; Twitter; Email (IMAP4); Hard Drive.

To connect to Facebook and Twitter, a button was added that links
to a page where the user logs in and authorizes the plugin to access
the user’s information on the given social network. If Social Scribe
is not connected to one of the social networks, they won’t be in-
dexed. When it comes to the file indexer, the user has a combobox
to chose whether the hard drive is supposed to be indexed or not.
Also, the indexing root is the user’s home directory, by default, but
the user can change it at will. Finally, regarding email information,
IMAP was the protocol chosen to allow email indexing (although
this can easily be changed) because it’s the protocol most used and
every email service provide an IMAP server. If login information
is not entered, email will not be indexed. The directory where the
index is to be stored is a folder called index on the same level as
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Figure 2: Screenshot of Social Scribe’s front-end.

the file from where the Social Scribe was launched by default, but
it can be changed by the user.

Below the options of what to index, there is a button to start the
indexing process. If information has already been indexed and the
user wants to move on to the page of the retrieval tool, there is a
link for that.

Regarding the front-end’s back-end, to accomplish this, Scribe be-
came a function rather than a script. This function is called when
the order to begin the indexing process is given. the file to launch
the tool ceased to be a simple script of Scribe and became a HTML
server that implements the functions needed for the execution of
the tool.

4.4 Social Scribe’s Retrieval Tool
The main and most important work done on the Social Scribe project
is, without a doubt, the work done in indexation, because it’s the
main purpose of the project. However, to verify and test the infor-
mation indexed, a retrieval tool to obtain the information indexed
by the indexer plugins was created.

Basically the retrieval system consists of a textbox where the user

Figure 3: Screenshot of Social Scribe’s retrieval tool. We can
here see the textbox where terms are entered for search and the
look of the results.

Figure 4: Screenshot of Social Scribe’s retrieval tool. We can
see the result’s paging here.

enters the terms to search. Then the system returns a set of results.
Figure 3 depicts a set of results to a query. On each result we can
see the item’s source from a small logo next to it and some informa-
tion that maybe important to understand if that is the item the user
was looking for. Is possible to also see the textbox in the figure.
When too many results are found, they are divided across several
pages with a given number each. This can be seen on Figure 4.

Since Social Scribe is a HTML server, when the search button is
pressed a function on the server is called and starts the search algo-
rithm. First the input is parsed separating the several terms. After
that, the index is accessed and every file with the terms in the key-
words property are obtained. As we have explained before, there
is an inverted index and for the field keywords of a "Document" is
easy to obtain the files with the given keywords. Since terms may
be important for other fields like name, title extension or author,
these fields are then checked too. After obtaining all the files they
are ordered according to two values: How many terms did that re-
sult hit; How many times do the given keyword appear on the item.

The more terms are present on the item, the better the item is
ranked. The more they are repeated in it, the better ranked it is.
A better ranking algorithm could have been worked on using meth-
ods like vector terms and TF-IDF, but, from what was tested, to
calculate TF-IDF caused the application to be very much slower,
like thousands or tens of thousands times slower. Since the major

Figure 5: Screenshot of Social Scribe’s retrieval tool. We can
see here an open result.
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purpose of the work is to have an indexing tool and the retrieval
tool is just to test the values on the database, it was decided that if
the time of retrieval was that hindered, it was not worth it.

Having obtained a set of results, we can open one or more and ob-
tain more detailed information. This is depicted in Figure 5. We
could show for each result on the set all the information when the
result set is returned, but if the set is compacted is easier to have an
overview of the results. This way we have a small bar with the most
important information and then the bar is opened and more infor-
mation is shows. As we can see some information consists of url’s.
We consider this feature very important because, since the retrieval
tool was created to view and navigate through the indexed informa-
tion, this way the navigation is easier. With one click we can get all
the items of a given information source, see the information about a
given creator and list his/her items, get all the items created around
a given time and also get all the items of a given type. Also, there
is a link that opens the location of a given item. The reasons for
choosing this visualization are that it allows to have a lot of results
showing only essential information without taking much space. If
the user wants more information concerning a particular result, it is
possible on demand. It is simple and effective.

Other than the retrieval part of the tool, an important component
implemented is the Report. By clicking a button a report on the
indexing process is shown. This was done so the user can get a
notion of what were the results of the indexing process in a more
graphical way.

On the Report, lots of different information can be obtained. For
example, we can obtain the time each of the sources took to index
the information in the form of a bar chart. The total time is the
biggest one, since every plugin runs at the same time. We can also
see how many items were indexed, again on the form of a bar chart.
This way we can see the size of the database in terms of items, by
adding the amounts of items of each source. A timeline depicting
the items creation as time went by, based on the property of time of
creation each item has, is also presented. Finally, the last informa-
tion shown on the report regarding the creators on the database and
how many items were created on each source.

4.4.1 Architecture
The retrieval tool’s architecture is simple and depicted on figure 6.
As we can see, when the user wants to perform a search activity,
the information is inserted in the interface module and a retrieval
function is used on the server. This functions uses the Nobs and
the Parchment modules to get the information and build the data
structure used by the interface to present the results to the user. This
structure was chosen to use Social Scribe’s architecture as a basis.
The server used is the same as the one responsible for the indexing
process. When the process starts, one thread is responsible for it
while a second one waits for retrieval requests.

5. EVALUATION
The tests performed had the purpose to evaluate not only how well
the tool works but also its usability and if users found it difficult to
use.

5.1 Testing the Indexing Process
To test the indexing process, a simple approach was used: each
user of the test group launched it and it wrote useful information
for statistics on a log file. With the obtained information we could

Figure 6: Depiction of Social Scribe’s retrieval tool’s architec-
ture.

verify if there was a limit found for how many items could be cor-
rectly indexed without being hurtful for the operating system and
verify if there is a point from which the tool works less well. It
allows us to have a perception of what the system can do.

5.2 Testing the Retrieval Tool
The tests conducted on the retrieval tool focused more on user inter-
action and user experience than the ones conducted on the indexing
process because this tool’s success is much more coupled with us-
ability.

The test consisted of two main parts: usability tasks and a satisfac-
tion questionnaire.

The major adversity of evaluating PIM (Personal Information Man-
agement) tools are that, considering it is personal information, i.e.
information only the user can relate to, the collection of items and
the results are completely unknown to the developer/tester.

Before performing the task, the users were given a brief period of
time, around five minutes, to explore the system and understand
how it works. Then they were asked to perform the following set
of tasks:

1. Think of a file existing on your hard drive and perform a
search introducing the keywords you think to be relevant.
Then, open the file location.

2. Obtain every file of the same filetype as the result chosen.

3. Think of an email existing on your email account and per-
form a search introducing the keywords you think to be rele-
vant. Then, open the email location.

4. Think of an item on your Facebook account and perform a
search introducing the keywords you think to be relevant.
Then, open the item location.

5. Obtain every item indexed from your Facebook account.
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6. Think of a tweet on your Twitter account and perform a search
introducing the keywords you think to be relevant. Then,
open the item location.

7. Of the last set of results obtained, pick one and get all the
items created by that item’s creator.

Some tasks were not possible to be performed depending on the
user indexing the needed source (Twitter). The purpose of these
tasks was to exercise the several parts of the system and observe
the users’ reactions to it.

Regarding the Satisfaction Questionnaire, it was composed by a set
of thirteen questions. The first ten were sentences where the user
was asked to check a number on a scale from one to five, where one
meant the user strongly disagreed with the sentence and five meant
the user strongly agreed with it. After that the user was asked to
answer three essay questions where opinions could be expressed
more freely.

The first set of ten sentences consisted of the SUS questionnaire
(System Usability Scale)[2], a standard usability test that users an-
swer after using a system and that has an algorithm to obtain a
quantitative test result from 0 to 100. This is a good way to evalu-
ate a system from its usability point of view, since we get a numeric
result easy to analyze.

The essay questions after the SUS are:

1. Enumerate what you consider to be the biggest advantages of
the system.

2. Enumerate what you consider to be the biggest advantages of
the system.

3. Leave a few comments that you consider might be helpful to
improve the system.

The purpose of these questions are to let the user have a space to
give a free opinion and help us understand what can be done to
improve the system.

5.3 Evaluation Results
In this section the results of the tests performed on both the index-
ing process and the retrieval tool will be presented and discussed.

The user group is characterized by the following characteristics:

• 15 users

• Approximately 73% male users and 27% female users

• Only approximately 27% of the users had Twitter accounts

• Age average of 23 years old (18 to 28)

• Experienced computer users

Figure 7: Average and standard deviation for the time (in sec-
onds) of indexing values.

5.3.1 Indexing process
Regarding the indexing process, several measures were obtained
and now the values will be presented and discussed.

Figure 7 presents a chart representing the average time (in seconds)
of total indexing per source and error bars representing the standard
deviation for the same parameter.

Clearly email is the source that usually takes more time to index.
This can be explained by the fact that, not only do users have usu-
ally more items on the email box to index than on Facebook or
Twitter but also because everything has to be downloaded to be in-
dexed, including attachments. Because of the download time, even
if the amount of hard drive items can be significantly larger than
email’s hard drive indexing is usually a faster process.

If we look at the data for standard deviation, some results can seem
somehow odd for being too high. It can be verified that to each
source separately, the time of indexing is very much coupled with
the amount of items. The big standard deviation regarding time of
indexing on some sources can be explained by the fact that among
the population of users that tested the system, the disparity between
the amount of items each had was big. For example, regarding
email, the user with the lowest amount of emails had 42 and 10
attachments, while the one with the biggest amount of items had
5632 emails with 321 attachments.

On Figure 8 we can see again a chart, now representing the average
amount of items indexed per source and error bars representing the
standard deviation for the same parameter.

As expected, the hard drive is the source with the biggest amount of
items. This shows users keep a lot more items in their hard drives.
Even though email boxes are much bigger nowadays than about 10
years ago it still is nothing compared to how easily someone can
get a 1 TB hard drive nowadays. Obviously, there are more rea-
sons than that. It’s true email can be used for storage by attaching
items to a message and emailing it to ourselves, but obviously hard
drive is much better for storage, as it is designed for it while email
is designed for communication. It is not much of a surprise either
the fact that there are much less items on users’ social networks
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Figure 8: Average and standard deviation for the number of
indexed items values.

Figure 9: Average and standard deviation for the percentage of
indexed items considering the found items.

accounts, considering the fact that nothing is usually stored on so-
cial networks, since they’re usually used for their main purpose:
connect people and share information.

However, the standard deviation is almost as big as the average.
The reason is that some users have a relatively small email box,
in terms of email amount, because, according to them, they delete
most of their emails unless they consider the content to be of major
importance.

Figure 9 depicts a graphic representing the average of the percent-
age of indexed files per source considering the number of found
items and error bars representing the standard deviation for the
same parameter.

The data and visual information is curious. At a first glance, we
would think that there is no failure whatsoever when indexing email
but there are some problems when indexing the hard drive and spe-
cially Facebook items. This information is not completely truth-

ful. Regarding email (not including attachments) and twitter it is
true that there were no problems found when indexing these two
sources. However, the average 80% of items indexed when it comes
to found Facebook items is a false value, because when information
from Facebook is fetched it is sometimes overlapped. Regarding
the hard drive, the 0,01% of information that failed to be indexed
were verified to be because the files’ extensions were sometimes of
unknown types that could not be indexed for lack of an appropriate
parser.

Now, if we look at the standard deviation, the values related to
email and Twitter are normal considering there was a 100% value of
indexed items from these sources. The hard drive value of standard
deviation was low because users usually have a really small portion
of files that cannot be indexed, while from Facebook it depends on
how much of the information overlaps on the several lists obtained
to download it.

Regarding the size of index of each user, the average and standard
deviation were also calculated: Average: 610,93 MB; Standard
Deviation: 319,38 MB.

Once more, the standard deviation is considerably high and nearly
half the average. This was somehow expected and with the big
disparity in values between users the standard deviation being in
general high. So it was expected that the same happened to the size
of the index, considering it is a value very much coupled with the
number of items indexed.

Finally, regarding how many files were found duplicated across
different sources the same values (average and standard deviation)
were calculated: Average: 5,86; Standard Deviation: 5,08.

The low average is explained by the fact that users confirmed that
most of the times, when an attachment is received they see it and
delete it or if it is to be stored in the hard drive, they delete it from
the email account. The high standard deviation is explained, again,
by the big differences between the values of this parameter among
users. Some users had no duplicates in different sources, however,
a couple had relatively higher values, e.g. 16.

5.3.2 Retrieval tool
Regarding the retrieval tool some values were obtained for evalua-
tion purposes.

Figure 10 depicts the average and standard deviation for the times
of execution of each of the seven tasks users performed to evaluate
the retrieval tool. Here we’ll discuss these results.

The first task was the one that took the most time to perform. The
reason is probably due to being the first one and the user not being
prepared to taking time to think about what’s on the hard drive and
thinking of a god item to search. The standard deviation is consid-
erable because there was a big difference between users regarding
the time they took to think of a file to look for. The variation on
retrieval time may have played a role in it because depending on
the cases there may have been a differences of a couple of seconds
between different users.

Regarding the second and fifth tasks they got abnormally high aver-
ages and standard deviations. This is because there were two users
in particular that took a long time to understand that to fulfill the
tasks a simple click on a link of the extension and of the source
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Figure 10: Average and standard deviation for the times of ex-
ecution of each task.

Figure 11: Average and standard deviation for the errors while
performing each task.

would be enough to obtain the desired results. Because of this, the
time average was considerably hindered and the values regarding
standard deviation were really big percentage wise when compar-
ing to the average.

The time between the first task and tasks number three, four and six
got significantly reduced since the users that had more problems
with the first task and were more prepared for the others and also
understood more what was wanted from them.

When users arrived at the seventh task they assimilated the use of
links and so performing it was easy.

Regarding errors made by users while performing the tasks, Figure
11 presents the average and standard deviation for them.

As we can see, most of the tasks were performed error free with the
users fully understanding what was expected and using the right
tools and methods to accomplish it. However, there were a couple
of users that had a problem with two tasks. Tasks number two and

five would be correctly executed if using the results’ links. Both
the users were found to commit an error because they had not quite
understood the purpose of the links present on a given result and
used the search box to obtain the results, even if it took longer and
obtained a set of results that included unwanted items. So the task
was in fact finished but an error was considered to have been made.

Now we’ll present the results from the satisfaction questionnaire.

SUS has an algorithm to calculate the SUS grade (1-100) according
to the answers of the test. After obtaining the results for the tests
of each user, the average and standard deviation were calculated:
Average: 84,17; Standard Deviation: 13,18.

As we can see the results were positive. 84,17 out of 100 can be
considered a good result. However the standard deviation is some-
what high. This is because a couple of users had a considerably
lower value, of around 70, which is lower than what we consider
to be good and far from what the tool can achieve. This means that
there is definitely still work to do.

After the SUS, users were asked to present advantages and disad-
vantages of the system, and finally give some opinions they may
consider important to improve the system.

The main advantage pointed out was the fact that it fights the frag-
mentation of information, which is the main purpose of the system,
and allows users to find information from the various sources. Also
it was pointed by some users that the ranking algorithm was not
temporal which some considered a positive thing. They found the
tool in general easy and simple to use, and consistent. A user in
particular considered that indexing content and not only names and
titles was really important and that the fact that it is web-based
brought a familiar component to the tool.

A disadvantage that was pointed out was related to the indexation
time, which can be big for users with a big load of items to index.
Also the fact that users cannot filter the search by fields like title,
name or author was considered a disadvantage by some users. One
person found a feedback failure in usability which is easy to correct,
that is the fact that the terms used on the search are not shown with
the set of results. Finally, a user considered the retrieval time to be
slow when compared with some search tools they are familiar with,
like Google.

Some comments made by the user were considered interesting and
helpful. Besides the option to filter results, some found that there
should be an option to return the set of results ordered by time,
even though the existence of a ranking algorithm was found an ad-
vantage. A couple of users also thought it would be good to have
support for other languages besides English and that different color
themes should be available.

6. FUTURE WORK
We believe the first step is to create more plugins to more possible
sources of information. An interesting possibility is Google+ that
was released in the end of the development of Social Scribe and
still lacked an API to fetch the information, but is already one of
the most used social networks in the world. Also other services
for more specific users could be interesting, like Flickr that has the
purpose to share photos.

Also, the retrieval tool is not as good as it can possibly be and so
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it would also be important to use all the user feedback and sugges-
tions to improve it. This includes allowing time ranking on the set
of results, filtering results by fields, etc.

7. CONCLUSIONS
Users nowadays have their personal information scattered all over
the place with the growing use of cloud applications and social net-
works. Nonetheless, they seem to not realize, since most of them
claim not to really think about this fact and acknowledge the prob-
lem. However, from the investigation we can conclude that users,
when presented with a solution to the problem, realize how simple
managing their personal information would be, and so admit that if
a solution for these problems existed they would possibly embrace
it and use it.

We gave the first step in unifying the several sources of personal
information by creating Social Scribe. What makes us conclude
that users would appreciate the idea in general are the test results
that show how they were receptive to the tool and to the idea.

Tests show that index all the information can be a slow process
(more than one user took over 5 hours to complete the indexing
process) depending on the amount of items a user needs to be in-
dexed, but this is the first time Social Scribe runs. Since every
plugin used by Social Scribe updates the information of its source
every given interval of time, the slower part of the indexing pro-
cess is finished after the first time it runs. The retrieval tool created
to test the Social Scribe solution as an indexer also was proven to
be usable and easy to learn, helping the user manage all the infor-
mation, considering it was given a good SUS grade by the users:
average of approximately 84 out of 100.

In the end, the evaluation proved the creation of good and robust
integrated indexes to allow users to find their fragmented personal
information wherever it is.
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