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Executive Summary

This is a report on a research project whose goal was to explore issues related to the task of
representing large volumes of narrative data for the purpose of decision support. Such software
would a) help people compare situations and events in order to provide insights into a particular
situation or decision; b) help people to be aware of, understand and use multiple perspectives in
understanding a situation; and c) help people to detect weak signals and distinguish meaningful
from meaningless patterns. Five prototypes were produced, as follows:

_'. ' E_ E“ E_ ’7"' The Sliding Panels Prototype is a "power user" application,

used to explore narrative patterns in detail. The user asks
detailed questions by building and juxtaposing many complex

e queries.
e ) s [ S] se | ) e — i
= {r e Lo The Clusters in Space s GRECRR
S I | | Prototype is also used to e
e —— |

. e "7 explore narrative patterns in

;"' ' - " detail. The user drags filters

to a "space" and looks at how sense-making items cluster in

the space as they are attracted to any number of different

filters. As the user drags a filter, the attached items "follow" it,
creating a dynamic

— m visualization of connectedness.

2 s : .| The Jumping Indicators Prototype is a simple yet graphical
= : - look at the data. The user can look at data indexed to any of the
o || filters or qualities as little "blips" along a "graph line". This
e e e prototype is best for serendipitously moving through the data
o W without forethought, though it some complex queries can be
- = S | done in it.

el fee—prepmrernnmew_ 8 n the Text Panels
Prototype the emphasis is on a very simple interface with
very little to learn. There are only three basic elements: a list
of all available indexes; a list of sense-making items (SMlIs)
that match the indexes clicked on in the first list; and the text
of the selected SMI. The columns are used to compare z
queries. RS

-0

The Web-like Prototype looks and works like a web search
engine, with a (prototypically simple and brute-force) natural
language query, which finds items in the database based on
matches (full or partial) to attributes of filters. The user can
also browse the database in several different ways, moving
around looking at the different elements involved.

This report describes the background of the project, the development of each prototype, and
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learnings and conclusions from the work.
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Section One: Background

Goals

There are (at least) three goals of narrative representation in HARP.

1. It will help people compare situations and events in order to provide insights into a particular
situation or decision. This means helping people compare and contrast similarities and
differences among many situations, at both concrete and abstract levels.

2. It will help people to be aware of, understand and use multiple perspectives in understanding a
situation. This means helping people compare similarities and differences among many
perspectives on the same situations.

3. It will help people detect weak signals. This means helping people make sense of data and test
hypotheses in order to distinguish meaningful from meaningless patterns.

Scenarios of use

For each of the three main goals outlined for narrative representation in HARP I have outlined
one example scenario of use. Each is based on an actual incident during the previous use of
narrative databases by our (anonymous) clients. (Note these stories are from my own memory
and some of th details may not be right - still, the point is not to tell an accurate accounting but to
give a flavor of how the tool might be used.) For each scenario I will consider: what took place;
how the narrative database helped the client make the decision they made or discover the insight
they found; what psychological dimensions come into play in the scenario; how narrative
representation in HARP might better support such a benefit; and what requirements the scenario
prescribes for narrative representation in HARP.

Scenario One: Narrative Reasoning

The client, a government official, was using a narrative database gathered by his staff in
collaboration with consultants. He read a story about the actions and attitudes of a certain
colonial power towards a less developed country during a conflict centuries ago, and realized that
those actions and attitudes were similar in some ways to the actions of his government towards a
less developed country today. He had not seen that similarity before and was surprised by it. This
discovery led him to think about his government's relations to that country in a slightly different
way.

Psychological aspects
Psychological factors at play in this scenario include:

1. Effective pattern matching and analogy use in decision making, as studied by Klein and others
in the field of naturalistic decision making. Klein’s book Sources of Power (1998)
summarizes over a decade spent observing and interviewing decision makers in the field.
What Klein and his colleagues found was that effective decision makers do not compare
options or calculate and rank expected utilities; they match patterns. They look through their
memories and find a pattern that fits. The first pattern that fits, they use. If they can’t find a
pattern that fits, they mentally simulate a future pattern and see if that fits. (Analogical pattern
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matching is also studied in case-based reasoning, but usually in very limited domains and with
little scope for uncertainty and multiple perspectives on complex issues.)

2. Narrative reasoning as a complement to logical reasoning, as studied by Jerome Bruner (e.g.,
Bruner 1986) and Walter Fisher (e.g., Fisher 1985), who believe that humans are "storytelling
animals" and that we make sense of the world through examining and juxtaposing narratives.
Narrative reasoning is the preferred tool in situations in which there are vague and conflicting
forces, and in which conclusions depend on assumptions based in values and beliefs that are
difficult to articulate and surface. These situations defy logical reasoning and require a
different mode of thinking, which luckily we all become adept at from childhood. However,
narrative reasoning is given short shrift in decision support, largely because it is considered
"soft" or unimportant, which is a loss.

3. Ineffective pattern matching and analogy use, as studied by Neustadt and May (1986), who
describe three ways in which limited perspective can effect the use of analogies. First, certain
patterns may have an allure that does not correspond to their appropriateness but stems from
attendant emotions such as fear. Of these it is the unstated historical analogies held in
common (Pearl Harbor, Chamberlain) that are the most dangerous. Second, certain patterns
may have excessive strength because they are connected to what Neustadt and May call “folk
memories”, or memories close to personal experience. Third, certain patterns that should be
brought to mind are neglected because they are painful or uncomfortable.

4. Analogy use for decision making in groups, as studied by George (1980), who points out that
the social dimensions of the decision making unit in foreign policy and corporate life are
manifold. At least three major forces act at the group level. First, decision making is
increasingly institutionalized as you near the top of organizations, restricting the range of
acceptable patterns. Second, communication about issues becomes simplified as you move up
the ladder of power. Third, and most dangerously, patterns are often selected for the purposes
of advocacy but presented as aids to logical reasoning.

Software design

In software terms, in this scenario the user looked at an abstracted archetype, looked at the list of
stories linked to it, read some of those stories, saw the similarity between the stories so indexed,
and applied the lesson from one situation and one set of players to another.

In this case there was only one archetype involved (probably, although a theme might also have
been used). So simply seeing a list of items linked to an archetype is in itself a powerful use of
the system. However, there are human limitations to doing this that representation can help to
ameliorate. For example: How many stories are there linked to that archetype? Can the user read
all of them? If not, which stories should he read? How should he choose which ones to read?
What criteria might he want to consider? Might he want to filter out those items from certain
dates, or from particular perspectives, or from particular locations, or that mention particular
phrases or events? Or might he want to see only anecdotes, or shorter items, or news reports, or
man-on-the-street interviews? Or might he want to glance over a hundred story titles at random
to see which ones look interesting? The user needs essentially to "muck around" in the data, to
use the benefit of serendipitous encounter, to bring him to insights he could not plan or expect.

Emergent filters are abstract representations of similarity across many domains, and the user can
use them to filter the data set, then gain overviews within the resulting items to choose which
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items they want to look at in more detail. In this scenario, the abstract (emergent filters) and the
concrete (non-emergent filters) work together, because things may be similar at the concrete level
(say the same geographic area) and different in the abstract (say different types of conflict), or
similar in the abstract (say the same power differential) and different in the concrete (say
different centuries). This is where Neustadt & May's (1988) recommendation to test analogies
for appropriateness comes in. Comparing and contrasting items based on both the abstract and
the concrete, in juxtaposition, helps the user to think about what is similar and different about
two situations or events or behaviors. Often people only look at the concrete aspects (time, place,
nations, troops, types of weapons, types of governments, etc) and ignore abstract differences, like
how public opinion changed, or whether (or how) honor or saving face was involved, or whether
people were tricking each other or putting their cards on the table.

From a community point of view, users need to be able to remember (and thus communicate)
particularly useful similarities and differences between items (and situations, behaviors, etc) so
that they can be reused.

Requirements
The important aspects of narrative representation for HARP, from this scenario, are:

1. The ability to compare and combine abstract and concrete characterizations of events and
situations and behaviors, in a dynamic way that allows for flexible exploration and
serendipitous encounter throughout the data set.

2. The ability to quickly browse many hundreds of items and get their essential meanings very
quickly in order to find the most useful items in a short amount of time (without reading
hundreds of items).

3. The ability to save, reuse and communicate comparisons and combinations (essentially,
queries and views) in order to use them again.

Scenario Two: Us and Them

At a client, top-tier managers and their employees went through the identical archetype-
derivation exercise based on the same set of stories collected from employees at all levels. The
top managers were then presented with their archetypes and the employee archetypes together.
Basically, the top-manager archetypes were of heroic workers shouldering heavy burdens for the
good of the company, and the lower-level employee archetypes (of the top managers) were of
selfish, arrogant power-mongers who brooked no dissent and lived off the hard work of their
subordinates. The top managers were angry and upset, and said that this could not be the way
their employees felt; but it was explained to them that the employees had gone through the same
exercise as they themselves had, and that this was the result. After they had calmed down, they
began to look more carefully at the archetypes created by the employees. They read a few of the
stories linked to them, and began to change how they approached the other group of people.

Psychological aspects

Understanding the point of view and frame of mind of one's allies and adversaries is critical to
policy and intelligence work, both to interpret the actions of others and to predict their reactions
to one's actions. Several concepts from the literature and from our own research converge on the
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basic point that people often have simplified of views of other people or groups considered alien
to themselves, and that has an impact on decision making and foreign policy. From psychology
there is the “fundamental attribution error”. This says that people attribute their successes to
“dispositional causes”, or their personalities, and their failures to “situational causes”, or bad
luck, while at the same time they attribute the successes of others to situational causes and the
failures of others to dispositional causes. In other words, if we both fail, I'm having a bad day and
you are an idiot; and if we both succeed, I'm a genius and you are having a run of good luck.
From sociology comes “ingroup-outgroup perception”. This says that people typically have
perceptions of homogeneity in excess of reality with respect to any “outgroup” they are not part
of (hence “they all look the same™), as well as perceptions of heterogeneity in excess of reality
with respect to any “ingroup” they are part of. From foreign policy there is the “unitary actor
assumption”. This says that people tend to represent the totality of everyone included in each

collective actor (a state, an underground terrorist organization, the UN) as one actor with one set
of beliefs.

In addition to negative aspects of self-other perspective limitations, people have positive
characteristics that can come into play here: curiosity about how other people see things;
wanting to expand one's horizons; an "itch" to challenge the assumptions of oneself and others;
and so on.

Software design

In software terms, in this scenario the users examined emergent filters created by themselves and
by another group. They looked at the attributes describing those emergent filters and at pictures
drawn to represent character archetypes. They looked at information about how the archetypes
were derived and by whom. They were able to juxtapose two sets of archetypes. And they read
stories linked to those archetypes.

In terms of system design, the main requirement for people using the system under this scenario
is to be able to "drill down" through indexed data in order to be able to learn about the context of
the indexing as well as of the data. Expecting people to accept indexings based on simple
authority has no place in a system such as this - giving people context and understanding does. In
this case users are looking at similarities and differences, as in the case of analogizing, but here
they are looking at similarities and differences between groups of people rather than between
situations. So the people involved are important here - who told the stories, who heard them, who
collected them, who indexed them, who derived the archetypes, who decided what metadata to
include, and so on. This means several things:

1. Users need a way to trace indexings for not just one but a whole set of items back to the
indexers who described them. And they need to be able to query on indexer identities, or
possibly parts of identities (just demographics?) to determine whose opinions they are
examining.

2. Users need to be able to "take apart" emergent filters to see where they came from. They need
to see who derived them and when and where and by what process; they need to see their
attributes; they need to see how their attributes link to other attributes; and they need to see
some "exemplar" stories to see how the filters play out in practice. Also, users need to be
familiar with the derivation of emergent filters (perhaps via training) so that they accept the
process as valid.
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3. Users need to be able to learn more about the context of item collection, to better evaluate the
provenance of items. For example, rumors might be given greater weight, or less, depending
on the task. This is the place of narrative and "conventional" indexing.

4. Users need to be able to see the same stories indexed from multiple points of view; and they
need to see the same stories linked to emergent filters derived by different groups; and they
need to see stories they know are "their" stories intermingled with "other" stories.

From a community perspective, people need to be able to save, reuse and communicate queries
that help to understand points of view - say, here are twenty stories you can read if you want to
think about how an Arab thinks about money. Or, run this query if you need to deal with the
French Department of State. This use is similar in some ways to the "travel manners" software
used by multi-national corporations to help people avoid making faux pas and souring deals.
There may be other reasons to communicate such things among community members as well, but
they would be in the same category - saved lists of items, queries, filters, identities - all centered
around remembering and communicating ways of getting to know particular frames of mind.

Requirements
The important aspects of narrative representation for HARP, from this scenario, are:

1. The ability to drill down and examine contextual details about items and indexings and filters
and identities in order to evaluate them and the people who were involved with them.

2. The ability to compare and contrast items based on data about how and when and why and by
whom the items were collected and indexed.

3. The ability to see as much contextual information about the items as possible concerning their
narrative aspects (origin, voice, etc) to make sense of them and see similarities and differences
among groups of items from different groups of people.

4. The ability to characterize oneself, either through an exercise or through making archetypes on
the fly, and querying the data on that to look for similarities and differences (and related, the
ability to have the system help with this sensemaking by suggesting alternatives - opposite,
goes with, supports, etc).

5. The ability to save, reuse and communicate information about groups of people, cultures,
points of view, and so on.

Scenario Three: Detecting Weak Signals

We were collecting stories for a client about the abuse of one of its products. Customers who
were using the product in a way which was not intended and was dangerous. Through using the
narrative database, we found out that when it came to describing how the customers were
apathetic about using the product correctly, the staff interviewed had few "personal experience"
stories and many "historical truth" (i.e., not personal experience) stories to tell. It seemed that
customer apathy was almost more of a cultural belief among the staff than something they had
personally experienced. Thus, one of the outcomes of the project was realizing that the staff
didn't have as much exposure to customers and customer experiences as they should have had in
order to help those customers use the product in the best way. The finding that staff "knew" about
customer apathy not from actual experience but from hearsay, was a signal in the noise of beliefs
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and opinions about customer behavior.

Psychological aspects

The psychological factors involved in this scenario are better studied and more commonsensical
than in the other two scenarios. On the negative side, there is groupthink, self-deception,
complacency, naivete, lack of curiosity, and so on: all the reasons people don't look beyond the
"obvious" answers. On the positive side, there is curiosity, an interest in experimentation and
discovery, and a willingness to suspend and test assumptions.

Software design

In terms of software, the people in this scenario looked at the archetype of the apathetic customer
against the theme of misuse, and looked at how many stories were based on personal experience
versus "historical truth". What they did was almost like running an experiment: they tested a
hypothesis, saw a trend, and obtained a result. The result was not what they would have expected
- it was counter-intuitive - and it changed their thinking and led to new options. This use of the
system is different from the other uses and is more like data mining than analogizing or
juxtaposing perspectives. Users might "ask questions of the data", such as: Who feels more
strongly about this issue, Iraqi shopkeepers or Iraqi Christians? Or, if Palestinians and Israelis
have indexed the same stories, where will the similarities appear? Will the common ground be
where one expects it to be, or will it be in places one hadn't expected? Will there be elements in
the comparison that one can use and work with?

If the system under this scenario is supporting people doing experiments with the data, the
visualization should do two things: it should help users explore the data in many different and
useful ways that lead to flexible and productive experimentation; and it should help users
manipulate the data in flexible yet easily graspable ways. So, users need to be able to see lots of
data at once, in a way that shows lots of trends - but not "canned" trends, trends they can
experiment to provide. And they need to be able to transform the data quickly and intuitively, by
simply (say) grabbing things and dragging them around. They also need to save, reuse, and
communicate experiments and hypotheses.

Requirements

The important aspects of narrative representation for HARP, from this scenario, are:

1. The ability to view large quantities of data quickly, intuitively, and flexibly, in order to see
patterns that both suggest and test hypotheses.

2. The ability to manipulate data quickly, intuitively, and flexibly, in order to test hypotheses and
run experiments.

3. The ability to save, reuse and communicate libraries of experimental manipulations in order to
enhance community and individual memory surrounding experiments and trends.
Representation contexts

There is not only one context under which representation might be used in HARP; there are
several. I will briefly note them here (and this list might expand).
1. Query: The user is looking at the system in order to find those germane to their needs of the

MNR Project Report - December 30, 2004 - Cynthia Kurtz 12/109



5.

moment. They are using all the metadata associated with the stories (filters, narrative
indexing, other indexing, text search) in their search.

Experiment: The user is looking at the system in order to find patterns in the data and see
things from new perspectives. They are not concerned with finding particular items, but they
are concerned with particular tasks, like doing thought experiments and "asking questions of
the data".

Serendipitous encounter: The user is looking at the system, sort of in a "back burner" mode,
not particularly looking for anything or running experiments, but just open to getting an idea
of the whole database and finding things serendipitously.

Community: The user is looking at the system from a community standpoint, to see what has
been happening in the system lately, who has been using it, what people have been talking
about, and so on.

Admin: An administrator is looking at the database to see how complete it is, to see what
needs to be done in terms of collection and indexing and user support.

For the purposes of this prototyping work, I will only be concentrating on the first three contexts,
as appropriate representations for the other two contexts are less problematical.

Summary of all scenario requirements

Looking at the requirements of all the scenarios, they can be folded into three main capabilities:

1.

Compare and contrast - Juxtaposing information in various ways, whether during experiment
or serendipitous exploration.

. Drill down - Looking deeper into something, whether it be how an archetype was derived or

which SMIs have been read the most.

. Manipulate - Making changes to the system, whether to do with creating one's own filters or

views or queries, or using the system to do complex thought experiments.
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Section Two: Mockups and Prototypes
Sliding Panels Application
Sliding Panels Mockup

Description

The main part of the screen is a large grid, with filters and qualities as columns and rows. Any
filter or family of filters, and any quality "value" or set of quality "values" can be placed as rows
or columns - thus any possible combination can be made. Rows and columns appear in the grid
space by virtue of being dragged there from a master list of available metadata on the left hand
side. (This list features in all three graphical prototypes.) The user can drag any item from the list
to form new rows or columns.

Inside each "cell" of the grid is a lot of little representations of items - squares or circles or other
shapes. Within each cell the items are arrayed by one of two things: they are in text-like rows,
sorted by legend symbols and (secondarily) a quantitative axis of the user's choice (e.g., item
length); or they are scattered around in the grid cell's space on an XY "mini-plot" based on two
quantitative or ordinal axes.

The user can grab and "slide" any row or column "on top of" another row or column, thus
performing an AND query. In other words, the item-representations within the cells affected
change to show only those items in which both the underlying row/column and the new slid-on-
top row/column are true. Thus I might slide the "Cowboy" archetype on top of the "Mastermind"
archetype, and the only items I would then see in the cells of that column would be items in
which BOTH the Cowboy and Mastermind archetypes are present.

The user can also "merge" any two rows or columns, creating a double-wide column or double-
high row and performing an OR query. The user will do this by selecting the two columns or
rows and choosing "Merge selected" from a popup menu. This might be used more for quality
values that are similar, like "negative" and "strong negative", or for two filters that are similar,
like "Hero" and "Superman".

The virtue of this "sliding panels" design is that the user can very quickly and flexibly manipulate
what is being seen in order to "ask questions of the data". They can basically throw items around
as fast as they can drag and drop things (assuming the software can keep up). Identities can be
incorporated into this design simply as stored combinations of panels which can be called up
again.

There are two other elements to the visualization besides the sliding panels. The color and shape
(redundantly) of the SMIs is determined by a legend based on any quality the user chooses. Thus
"personal experience" items might be red stars and "heard about" items might be blue diamonds.
Also, the user can filter out items from the visualization based on "dynamic query" sliders for all
remaining qualities. These will be as pioneered by Ben Shneiderman: on the left of the slider is
"ALL" (no filtering) and the remaining choices are distributed across the slider. Thus, the user
may choose to see only items in which the perspective is non-US. The user will populate the
dynamic-query area and the colored-legend area by dragging qualities (not filters) from the
overall list on the left-hand side.
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The user can "brush" or "hover over" SMIs to read titles. This visualization will also incorporate
"two-tier brushing", which is that if the user hovers over an item for a short period of time, they
will see only the title of the item (as expected). However, if the user hovers over the item for
longer, the hover text will expand to show the first segment of text (say the first paragraph). That
way the user has two levels of browsing before they have to decide to view the whole item,
which they would do by clicking on it, or maybe right-clicking or double-clicking.

Multiple items can be selected to a list by clicking on a grid cell (to select all items in that cell) or
by rubber-banding within the cell.

Why make this prototype?

This idea is a combination of three things: (a) the original Python prototype with its rows and
columns, which were useful because you could see a lot of things at once and because you could
see items against other items; (b) Ben Shneiderman's "FilmFinder" interface which incorporates
an XY graph along with "dynamic query" sliders and a color index, which is useful because it
allows for a lot of data to be played with at once; and (c) the triangle-query idea, which is useful
because you could "mix" archetypes quickly to get complex queries. In general there is a need to
be able to manipulate categories and filters, but in a way that allows the user to see the entire
database at once on one screen. This is sort of a "power user" visualization, in that many
sophisticated things can be done with it. It might also be the hardest to explain, but that might an
acceptable thing given its power.

How does it address the scenarios of use?

This prototype will address all of the scenarios of use, and could be very powerful; but it could
also be confusing and too complicated.

How does it address the requirements of the scenarios it addresses?

This prototype is high on comparing and contrasting, and on manipulating data. It is lower on
drilling down because it doesn't give explicit attention to it.

How does it address the contexts of use?

In all the graphical prototypes I am considering here, I am not considering a "plain" query,
because that is not very problematical, so this context is not a main focus of the prototypes;
however, this prototype can be used for some queries. There is much support for experiment in
this prototype (it is probably the strongest for experiment) as many variables can be quickly
played with. It doesn't have as much support for serendipitous encounter as things will be more
cut and dried.
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Sliding Panels Prototype
Major changes from the mockup

Tree list

One change that is actually true for all the prototypes with "indexing trees" (that is, with a
hierarchical list of all filters and qualities) is that the mockups say the user will be able to hover
over items in the tree and also right-click to popup a menu to get details on those items. I never
did this, for two reasons. First, the hover-over turned out to be harder and less attractive than I
expected; but also, it seemed that the filters and qualities are explained by what the user is able
to do with them (drag them places and see them in relation to other things). At least for the time
being, there is almost no information about filters and qualities other than what they are linked to
(sense-making items, other filters). In the future when there is more information about these
things, like how and when and by whom they were derived, those popup windows will become
more useful and more necessary. The one prototype that does have information on filters and
qualities, the Web-like prototype, does I think have a good place for that information, but for the
other prototypes it doesn't seem to merit the user learning things they can do for little benefit.

Viewing SMis

I implemented hover-over "hints" or "brushing" differently in this prototype than in the Clusters
in Space prototype. In that one the user started the hint by hovering over an item and holding the
mouse still for a length of time, and if the mouse was still for even longer the hint would be
replaced by a longer one (thus "two-stage brushing"). However, the mechanism to do that was
clumsy and didn't work perfectly. So in this prototype I tried putting up the hint (SMI name only)
when the user moved the mouse over the item (which you pretty much have to do to start
hovering). Not only was that much easier and cleaner to implement, but the user doesn't have to
wait and hold the mouse still (as some people have trouble doing). The downside is that you
really don't want a large or two-stage hint popping up as you move the mouse around; but I had
already seen in Clusters in Space that the two-stage hint was not all I had hoped it would be. In
fact I'm now thinking it is better to just have the name of the item in brushing (if the item is
represented by a dot) and get the rest of the information by right-clicking and choosing to see
details from a popup menu. It is however an issue for testing whether I am right about this.
People will be able to try the "hold still and read a long thing" version of hints in the Clusters in
Space prototype and contrast it with the "move over and read a short thing" version in this

prototype.

The idea of the legend having shapes was not implemented in this prototype. That is partly
because I wanted to reuse already written code for implementing the legend (from Clusters in
Space and Jumping Indicators). But also I felt it might be hard to distinguish the shapes in the
little boxes - at that scale the difference between a circle and square and diamond is not that
great. However, if I had had time I would have tried out the different shapes anyway.

Something I forgot to consider in the mockup was how to show linked SMIs, that is, ones
connected to the selected filter through another "similar" filter. I tried a few different
representations ("echo" rings, lighter color) but settled on unfilled squares. Note that these don't
show how linked the items are (the number of matching attributes), but that comes out in the
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item placement. Items are placed by their strength of connection to the filter they are actually
linked to reduced by the number of attributes between that filter and the filter that is selected
divided by five (the arbitrary maximum). Thus if you click on "Hero" and I am not connected to
"Hero" but I am connected to "Saint" which shares two attributes with "Hero", I will be placed by
my strength of connection to "Saint" (say 62) times 2/5, or 25.

The unexpected issue came up of where to put SMIs on one of the axes (x or y) when there is
more than one filter or value in the query for that row or column. So for example if the user has
dragged "(Hero or Saint) and Personal experience" to a row of boxes, where do those SMIs go on
that axis? The program just averages all locations for each portion of the query. This is not
perfectly correct, as some parts of a query will have a stronger effect than others, but I was not
sure how to combine them and averaging them was expedient.

I did not (as was stated in the mockup) give the user any choice as to how the SMIs would be
placed in the boxes, simply because there was only one choice available. I could have allowed
the user to choose to see document length on both axes, but that is not really very important and
is just a stand-in for a better variable. When and if more data is collected on SMIs, like date and
location of collection, giving the user choices on how to locate the SMIs in the box will become
more important.

The mockup had a sort of ordered view for the boxes, in which the items were all lined up in
little rows. I didn't implement this for two reasons. First, there was the problem of what to do
when you have too many SMIs to fit in the box in little rows - do you add a scroll bar? But for
such small boxes, the scroll bar would take up a lot of space, and it would look ugly. And
second, and most importantly, as soon as I saw the first scatter plot I realized that it was much
more interesting than SMIs set in little rows. So that idea died pretty quickly.

I did add one thing which was not specified in the mockup, based on my prior experience with
the Clusters in Space prototype, that having just "dots" to work with is very limiting. The user
can "zoom in" on any one "box" and see its SMIs in a larger space and with names showing (and
click on SMIs there and see their texts). The user can't change the queries in the zoomed-in
window, but it does allow one to examine a particular set of results in detail.

Interacting with objects

In the mockup I said you could drag a whole family or filters or quality values to the grid at once.
That turned out to be a bad idea, simply because you would usually want to be more precise in
your querying than that. It was easily doable, but it immediately seemed like a bad idea. I came to
the same conclusion in the Clusters in Space prototype.

As with the Clusters in Space prototype, the user looks at item details in a separate window
instead of in a panel on the main window. As with that other prototype, this may or may not
prove to be a good idea in testing. Note that here there are four ways to view SMIs: by right-
clicking on one item by itself (it's a little tricky but bear with it); by rubber-band selecting within
one box; by right-clicking anywhere in the box to get all items in the box; or by right-clicking in
a row or column header to get all items in that row or column.

There was a similar issue to the other prototypes in terms of having the user drag things to
existing, yet empty, objects on the screen instead of to empty spaces. I think that is in general an
improvement over the mockups (as is the more realistic use of screen real estate).
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The mockup says the user will "merge" (create OR queries of) rows or columns with a popup
menu. [ soon saw that would be cumbersome, and so I implemented both AND and OR
combinations by dragging. This is better because the user can drag any row and column together,
whereas in the mockup they would first have to place items in adjacent rows or columns. More
on that later.

Good things

The moment I first saw the "graph boxes" in this prototype (with random data, even, to start) I
knew they would be worthwhile. Especially the ability to populate so many comparisons side by
side is very interesting and exciting. There is also some exploratory value to the boxes in that
they are sort of like little correlation plots. The closer two filters are in meaning, the more the
SMIs will form, if not a line, at least a coherent cluster. A box with two filters whose meaning is
unrelated will show more of a scattered pattern. So one can explore similarities and differences
between filters by placing them in rows and columns against each other. Of course one cannot
use these patterns with quality values, because SMI placement on those axes is unrelated to
meaning (thus it should be replaced with a meaningful placement as soon as possible).

Using the graph boxes also helps the user find "pivot items", which are items that are linked to
several filters of interest and therefore can be more useful than other items for discussing and
communicating complex situations. These pivot items can be seen graphically, in the lower right-
hand corner of a box that combines two AND queries of filters one wants to consider. So for
example if [ want to explain that within a government there exists a complex situation involving
honor, saving face, internal squabbling and power plays, and a populace increasingly dissatisfied
with its leadership, if I have filters that match these conditions (and the larger the filter base the
more likely I can find that combination), I can place these conditions together and look for items
that involve them all (the strongest are the best examples). Those items, whether contemporary or
historical (or even fictional) can be used as metaphorical examples to explain the situation.

In comparison to the other prototypes, this one probably supports "going deep" into the data the
best, because the user can make many complex comparisons at once, and because this prototype
is probably the most flexible in terms of what can be done with it. Having all the little boxes
filled is like having many query applications open on one's screen at the same time.

Issues and problems

The "dots" problem is at its worst in this prototype. The user really has to do something to the
SMI representations to find out what they represent. How much of a problem this is will depend
on testing.

I mentioned previously that I did away with the cumbersome OR combination by menu.
However, making the AND/OR distinction during the drag might be difficult to pick up. Because
I wanted these both to occur within a drag (i.e., [ wanted the user to be able to change their mind
repeatedly during a drag), they must drag to the center of the header to create an AND query and
to the periphery to create an OR query. We will see how well that works out. Even though it
might not be as obvious as a menu item, I do think it provides more dynamic flexibility once the
user has understood the difference.

SMIs are placed in the boxes by their strength of connection to filters, which is meaningful. For
quality values, however, there is no "strength", so I just used the length of the text divided by the
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length of the longest text in the loaded data (the same as for the Jumping Indicators prototype).
This I recognize to be a worthless piece of information, but for now it is the only continuously
varying variable available for quality values. I think it could be possible in future to use for this a
"strength" of connection to the quality value based on the number of times some set of
"indicator" words appears in the text. Say for "Personal experience" it is determined that
indicator words like "I" and "my" are more likely to appear; placement of items on quality value
axes could then depend on how many times those indicator words appear. That would then
provide a meaningful value so that scatter plots that involve quality values would be useful
exploratory tools.

An alternative, of course, is to have indexers provide strength scores for quality values, in the
same way they do for filters, by dragging sliders. There is some merit to that approach, since
people will be used to doing that already, and it may not take much more effort to drag a slider as
it takes to click a check box. To some extent that choice depends on how important it turns out to
be that SMIs can be placed in 2D space by these indexes. If for example the graphical prototypes
were determined to be much less useful than the text-based prototypes, this would be a moot
point.

Things not done

This entire prototype was written in about 12 hours, so I reused as much code as I could and left
out more niceties than in the other prototypes. I had wanted to allow the user to change the size
of the boxes and the number of rows and columns, but there wasn't time for that. I had wanted to
implement multiple shapes in the legend, but that would have required making substantial
changes to the legend code, which I reused without changing.

Also, on making the screen shots for this prototype, I find myself wanting to get more
information on filters and attributes and linkages, which is easier to get at in some of the other
prototypes. That could be added fairly easily via a popup menu item, but I don't have time for it
now.

Open questions (originally in mockup report) reconsidered

Isn't this a little bit too complex and nerdy? Will there be any users interested in plumbing such a
system to its depths? Would this only work for extreme power users or extremely detail-oriented
people (like yourself)? Is the learning curve too steep? Is anyone going to sit through learning
how to use all this?

Actually, surprisingly, I find this prototype less difficult to learn to use than the Clusters
in Space one. Of course I am not a good judge so that is a question for testing. It seems to
me more accessible, mostly because many people are quite used to the row and column
idea of spreadsheets.

Will people drag things? Will it be too much trouble? Would they rather choose "Add to Grid"
from a menu? Is supporting drag and drop just not necessary, or is it wonderful and useful?
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All of the prototypes support both drag-and-drop and doing the same operations from the
menu (though not always in exactly the same way). Good GUI design requires that they
continue to support both no matter what people do. Usually most people will like to click
and drag, because it's faster, but you will always have some people who prefer the menu
because they have a harder time holding the mouse steady.

Where will people drag things to when there is no grid/row/column there yet? Will there always
have to be an empty row and column sitting there waiting for things to be dragged to it? Won't
that take up screen space? Won't that be confusing and look messy?

This problem was dealt with (in this and other prototypes) by having "empty" items
waiting for content instead of blank space.

Is having the list of all indexes on the left-hand side too "tech"-y? Will people not want to see
that? Of course the next question then is how would you navigate the system without seeing that
stuff - but still, one could ask if there is a more friendly way to present the "all available indexes"
information.

I would say this is still an open question for testing, with all of the prototypes that use the
tree list (Clusters in Space, Jumping Indicators, Sliding Panels).

Is there enough room on the screen for the large grid? Are the side panels taking up too much
space? Should they be shrunk further or perhaps moved off to modal dialogs? For that matter, is
the available indexes list taking up too much space, and should it be moved off to a dialog?

I discussed why the tree needs to stay on screen in one of the other reports; basically it's
for object permanence and for the user to understand the centrality of filters and qualities.
(Note, some of these questions have already been answered in this report, since this
prototype came first in the "literature-based research phase report" but last in this report.
But I'm leaving them here anyway to make sure they get answered.)

What will happen to the grid cells when you have something like 1000 or even 10,000 in each
one? Doesn't the legend-symbol system then become kind of meaningless?

Yes, the legend does become somewhat meaningless when you have thousands of items,
because many dots get drawn on top of each other and the color you are seeing (and the
symbol if symbols were differing) is just what happened to land on top. However, one
saving grace of this prototype is that because you have so many little boxes, it is nearly
impossible to look at all of the data in one box. You would have to make a giant OR
query to see all of the data. For example I looked at an old data file with about 700 items,
and rarely did I see more than 50 items in one box, with some standard typical
comparisons.

What about the XY graphs? Are there really enough indexes that XY graphs can convey
meaning? Also, what happens when you have 10,000 items on a little tiny graph? How can you
possibly look at them?

I don't think this is a problem since you are looking for trends in the patterns of items, not
the individual items so much. Also see the answer to the question above.

Will hovering over item "dots" be good enough, or will people want to be able to read whole
titles instead? If they want to read whole titles, where will they fit? Will it just take forever to get
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a sense of anything if people are just hovering, hovering the whole time? Does that mean that
using dots won't work?

This was discovered to be a real problem in the Clusters in Space prototype, so I added a
"zoom in" window to this one, where the user can read whole titles. Whether that works
well enough will have to come out in testing.

This mockup doesn't have any space for the text of the current item. Is that okay, or is it a big
problem? If you do need a "current item" space, where should it be? Should it be in a side panel,
or always available?

This has actually been a big problem with all of the graphical prototypes. Usually the
texts of the SMIs are long enough that a lot of screen real estate has to be given over to
showing them. Also, there is often more than one SMI at one (graphical) point, so there
must usually also be a list box of item titles as well. In Clusters in Space and Sliding
Panels I moved the examination of SMI texts off to another window, and in Jumping
Indicators I kept them on the main window. I'm not particularly happy with either
solution, though. Testing will help to show the best way to resolve this dilemma.

Should any of the mocked up side panels not be collapsible (like the legend or the list of items)?
Should they not be there but be somewhere else?

Most of these side panels have been removed or moved to the bottom of the window.
There are screen real estate problems there too, but to some extent they are not fixable.

Is the legend going to work at all? Will there be enough useful single-choice metadata for it to be
useful? What about the problem of people trying to use it on multi-choice metadata and being
frustrated that they can't? Will the symbols just blur together when they are very small and not
mean anything?

Problems with the legend throughout, mentioned in reports on other prototypes.

What about the issue of how large or small to draw the item symbols? Should the size be
dynamically calculated based on how many items are in the space? (If so what if different grid
cells have widely differing numbers of items in them? Wouldn't that be confusing if some cells
have tiny dots and some have large dots?) Or should the size be controlled by the user?

I've completely avoided this issue by arbitrarily choosing the size of the "dots" (it's 5
pixels). This will probably cause problems when people have very small monitors (like on
laptops) where each pixel is very tiny. The user should really be able to change the size of
the dots to suit their environment. Dynamically calculating the size of dots based on how
many items there are in the space would probably just confuse the user, as they would
assume it meant something.

What happens if the dots one has to draw want to be on top of one another? For example what if
you are XY graphing by length vs. date, and two items have the exact same number of words and
collection date but are not the same item? Or, what if the cell you are drawing into is so small
that you can't distinguish two SMIs from each other? What do you do then?

There isn't much you can do with this given that you are dealing with a fixed amount of
screen space and a potentially huge amount of data. The "zoom in" window helps with
this, and also the user should be able to increase the size of boxes on the main window.
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Is the dynamic query too much complexity on top of the grid? Should that be left out? (Note that
in the mockup, in a change from the draft report, I decided that the user could have filters as well
as qualities in the dynamic query.)

Actually the dynamic query has turned out to be quite important and useful. In contrast to
what this question says, I did not put filters in the dynamic query. Why not? I'm not sure.
They are just not that kind of thing. This decision could be revisited later.

New questions for testing

1.

The "dots" issue is more strongly tested in this prototype than in any other. Will it be so
frustrating to see dots and not know immediately what items they refer to that the prototype
becomes less than useful? Or is that not a problem?

. The separate window for reading SMI texts needs to be tested here as in the Clusters in Space

prototype. Is it confusing and distracting to have a separate window come up with details on a
selection, or is it fine?

. How useful are the side by side queries the user can put together in this prototype? Is it as

useful as it seems, or does it not really provide very much power?

Is this prototype too complicated? It seems simple, but things always seem that way to their
makers. What will a novice to the system do with this prototype?

. Will people really use the AND and OR queries, or will they just ignore that and use single

queries? If people do use complex queries, what needs might they have that this prototype has
not anticipated?

How does this prototype need to change to deal with many screen sizes and many user
abilities to discern small objects and differing colors?
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Prototype screen shots
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Here the user has opened the two historical sample data files and is exploring just one set of
situational archetypes (the "leadership" ones). They have placed three pairs of comparisons on
the top and side:

1. popular vs. unpopular (King of the World or They Really Love Me vs. What Have | Become?
or They Don't Love Me)

2. happy vs. sad (Warm and Fuzzy vs. F.U.D.)
3. freedom vs. lack of it (All Things Are Possible vs. Stuck in Quicksand or Energy Drain)

The user wonders what would make an item have strong showings for all of these pairs. Such a
story (if it is a story) would be about contrasts. By moving the cursor around, the user finds three
items that seem to be in the bottom right-hand corner of several of the graph boxes: "Booker T.
Washington: Making Bricks"; "Oscar Wilde: Sunshine"; and "Benjamin Franklin: The Letter of
Recommendation". And yes, each of these tells a story about a contrast between expectation and
reality (the first two expected bad outcomes and saw good outcomes; the last expected good and
saw bad). All of these would be candidates for discussing or conveying contrasts in terms of
positive and negative values.
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Now the user has decided to add situational archetypes from the "historical conflicts" set, to see
if they can find more items in the high-contrast category. Note that the open squares which
represent linked SMIs have gone away; this is because by OR'ing the two sources of situational
archetypes the user has directly referenced the filters that were referenced by attribute matching
before. Now three additional items seem to be prominent: "Opium Wars: Wine and moonlight";
"Opium Wars: The windings of Chinese politics"; and "War of 1812: The surest guarantor of
peace".
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Charlofte Bronte: Revealing the Secret

Benjamin Franklin: The Letter of Recommendation
Cpiun Wars: Dauntless struggles to salvage the c
Cpium YWars: Bifter humiliation

Cpium Wars: Sordid bhase and vicious event
Cpiun Wars: The windings of Chinese politics
Opium Wars: The yoke of the Manchu dynasty
O Wars: Wine and moonlight

Opium Wars: kr. Foreign Dewil

Cpin Wars: Opium is the currency of this countr
Cpium Wars: Forcing a lasting benefit

War of 161 2; Except when they want us

War of 181 2: Struck at the very foundations of dol
War of 1612: Conseguences most afflicting to hum
“War of 168712; The surest guarantor of peace
Abraham Lincoln: The Start of the War

T LMl mvns. M alams mmemn s ~F s mvimovidn

I~ [

Text | Indexing I

Fram "Qscar Wilde, His Life and Confessions”
by Frank Harris

| weant to give a picture of him at the topmost
height of happy hours, which will afford some
proof of his magical talent of speech besides my
o appreciation of it, and, fotunately, the
incident has been given to me. Mr. Ernest
Eeckett, now Lord Grimthorpe, a lover of all
superiorities, who has known the ablest men of
the time, takes pleasure in telling a story which
shows Oscar Wilde's influence over men who
were anything but literary in their tastes. Mr.
Beckett had a party of Yorkshire sguires, chiefly
fo=-hunters and lovers of an outdoor life, at
kirkstall Grange when he heard that Oscar Wilde
was in the neighbouring town of Leeds.
Immediately he asked him to lunch at the
Grange, chuckling to himself beforehand at the
sensational novelty of the experiment. Mext day
"k, Oscar Wilde" was announced and as he
came into the room the sportsmen forthwith
hegan hiding themselves behind newspapers or
mowving together in groups in order to avoid
seeing or being introduced to the notorious
wiiter. Oscar shook hands with his host as if he
had noticed nothing, and began to talk.

"In five minutes," Grimthorpe declares, "all the
papers were put dovwn and everyone had
fathered round him to listen and laugh."

&t the end of the meal one Yorkshireman after
the other begged the host to follow the lunch
with a dinner and invite them to meet the wonder
again. When the party broke up in the small
hours they all went avway delighted with Oscar,

umitinn that nn man avar talkad mora krillianths

Now the user has right-clicked on a row which has all the interesting items and chosen to see
details on all items in the row. In the list are all six interesting items, and the user looks at each in
turn. The interesting thing about the additional "historical conflicts" high-contrast items is that
they are not stories so much as arguments that some thing which everyone thinks about one way
can actually be seen in the opposite way. So again the user has found some interesting items in
which opposites are at play, but has found a complementary set to perhaps use in a different way.
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Now the user has cleared the grid and started again, looking at positive characters and situations
(first two rows) alongside negative characters and situations (third and fourth rows), all versus
the intent of the item, positive first (entertain, promote, uplift), then neutral (explain), then
negative (criticize), with persuasion thrown in just because there was extra space. The user was
wondering if they might find more positive-archetype items in the positive-intent SMIs, and vice
versa. It's not obvious from looking at the dots if there is any such trend, so the user starts
counting by opening windows on the items in each box in turn. They find out that in fact there
are more positive-intent items linked to positive archetypes: the first two rows have positive-
negative intent ratios of 24:18 and 12:7, and the third and fourth rows have ratios of 20:26 and
20:22. Not a strong trend, but possibly a useful one, and one the user can explore further. For
example, the user might now start looking for SMIs to contrast between strong links to positive
archetypes and intents and strong links to negative archetypes and intents.
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Abrabam Lincoln: The Debate

Charlotte Bronte: Revealing the Se

r of 1812; Consequences most afflicting to hurnanity

Mapoleon: Crossing the Alps

Haoratio Lord Melson: The Battle at Copenhagen

I~ Show item titles

The user wonders: what sorts of items might be found where negative situations are discussed
(Vale of Tears or F.U.D.) but the items were (judged to be) told in order to uplift? The user
removes the "to persuade" column and adds a separate "to uplift" column, then zooms in on the
graph box combining "to uplift" with "Vale of Tears OR F.U.D". Interestingly, all of the items
that appear there could be said to be propaganda-like, in the sense of promoting a particular point
of view strongly or making a certain person or group appear in a good light. "Booker T.
Washington: Making Bricks" is about how young people can be turned around when given a
solid mission administered with a strong hand; "Opium Wars: Dauntless struggles to salvage the
country" is part of a speech by Jiang Zemin; even "Charlotte Bronte: Revealing the Secret" is a
sort of PR piece for the Brontes. The user wonders if an effective device for promoting an idea or
person is to embed uplifting praise for that idea or person in a story about dangerous
circumstances, which may seem more compelling or important to readers. The user might then
turn to examining the opposite stories, those in which positive situations are told to criticize, and
SO on.
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Clusters in Space Application

Clusters in Space Mockup

Description

Emergent filters and non-emergent filters are circles in space around which sense-making items
cluster. Clustering is determined by a "spring tension" model, in which the program iteratively
optimizes the location of all items (starting from a random distribution), with the "tension" on
each "spring" determined by the similarity between two objects (item and filter), until the energy
in the system reaches its minimum level. The user can grab filters and drag them around, and
linked items follow. (Note that in the draft report I wanted to have filters place themselves in
space in relation to other filters based on similarity (attribute-wise), but on reading more of the
literature I decided that would be counter-productive, since part of what the user is doing is
watching how the items move as they drag around the "membership" types.)

The user can also combine filters in the space in two ways:

1. The user can drag a filter from the list or from the cluster space "on top of" another filter in the
space. The two filters will form concentric circles, showing that they have been combined in
an AND query. Only items linked to both filters will be drawn towards the combined
composite.

2. The user can drag a filter from the list or from the cluster space "next to" another filter in the
space. The two filters will sit next to each other, showing that they have been combined in an
OR query. Any items linked to either filter will be drawn toward the combined composite.

Qualities affect the cluster-graph in two ways: (a) by altering the colors/shapes of items (with a
legend selection), and (b) by removing certain items from the display (with dynamic-query
sliders). This is as with the Sliding Panels prototype. However, in this prototype you can't drag
qualities to the tension-springs area, because [ want to test if it's better when they are separate.
Brushing (hovering) works as in the "sliding panels" display, with two levels of information
given for an item hovered over.

The user can drag any filter or family of filters to the clusters space, or any quality to the
dynamic-queries space or the colored-legend space. Actually, that's not entirely true: the user
cannot drag multi-select qualities to the legend space.
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Why make this prototype?

This visualization derives principally from the "Visual Who" project and other visualizations that
use "spring tension" models to portray similarity among items (these are often used to show
network diagrams and web connections, for example). The reason this type of visualization is
possibly appealing is that HARP is partly about similarities and differences among items - among
emergent filters and among sense-making items - and it makes sense to find out what will happen
if those similarities and differences can be seen and navigated visually.

How does it address the scenarios of use?

This prototype should support the Narrative Reasoning and Detecting Weak Signals scenarios
well, as filters will be manipulated directly and distributions of items will be seen visually (so
outliers and clusters can be picked out quickly). For the Us and Them scenario it will be less
useful as it will be less easy to "drill down".

How does it address the requirements of the scenarios it addresses?

This prototype is high on compare/contrast, and on manipulate, but low on drilling down.

How does it address the contexts of use?

This prototype will be not very much used for query; it will be best for a combination of
experiment and serendipitous encounter.
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Clusters in Space Prototype
Major changes from the mockup

Symbols

The mockup shows symbols, like diamonds and circles and squares, as item markers. At first, I
tried just displaying the item titles in little boxes, and very quickly I realized that the texts are
superior for most contexts. It is just painful to hover the mouse over every item to find out what
it is, but sweeping your eye over even a hundred short texts is something you can do almost
without effort. So I abandoned the whole symbol idea for a while and went with titles in boxes
with coloring to show the legend. Later I tried looking at an old data set with about 700 items,
and looking at that it was better to switch to markers. However, as soon as I filtered the data set
using the dynamic query sliders, the items got down to a smaller number and I immediately
wanted to see the titles. So, if we assume that people will most often be looking at subsets of
databases, I think they will most often want to see whole texts. I think the "dots" (squares) are
useful as a temporary overview, sort of a bird's eye view, when looking at lots of data, but when
one is ready to begin "mucking around in the data" one is probably going to choose to see titles.
For that reason (mainly), I never finished implementing the symbols but just stuck with colored
boxes, with or without titles in them.

VisualWho

I looked at the published VisualWho algorithm but ended up not using it for three reasons. First,
the VisualWho authors spent a lot of effort generating partial attractions from items to the
various "anchors", but we had partial attractions already, in the "strength" of links to filters. So I
didn't need most of the calculations they were doing. Second, there seemed to be a typo in their
paper so that one of the equations didn't make sense (or I am an idiot), and thus it was hard to go
forward after that. Third, they described how they came up with colors and brightnesses for items
in such vague terms that I couldn't easily replicate it.

So, I just took the general idea and applied it more simply. I didn't link color or brightness to
anything, because they were used for the legend. Placement of items in the space depends on the
relative strengths of attraction each item has for each filter in the space. These strengths are set
during indexing. If items are attracted to more than one filter, the items come to rest through
iterating over the various attractions many times (settled on 30 iterations as working well enough
but not unnecessarily slow). There is also a "hidden" filter in the center of the drawing area to
which all items are attracted - this avoids having items sit on top of filters (as long as filters tend
to be placed near the periphery). It also spreads out items somewhat when only one filter is
placed in the space.

Composite filters average the strengths of connection of each item to each filter in the composite;
thus if an item is linked to "Cowboy" by a strength of 50/100 and linked to "All's well" by a
strength of 20/100, and the user creates a composite filter "Cowboy OR All's well", the item will
be linked to it by a strength of 35/100. OR and AND composites work the same way as far as
strength of attraction is concerned.

Items can also be attracted to filters through indirect links, that is, I am attracted to the archetype
"Cowboy" because I am linked to the archetype "Neer-do-well" and "Neer-do-well" is linked to
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"Cowboy" because they share the attributes "strong", "unpredictable", and "interesting". In the
case of indirect links, the attraction is the strength of attraction to the directly linked filter
degraded by (times) the number of matching attributes divided by five, which is arbitrarily set as
the maximum number of matching attributes. (That's from experience, though it should probably
be a user-specified number.) I'm sure in future the algorithm could be improved to be more
attractive or faster, but it works fairly well in its simplest form.

Screen widgets

As soon as I had the "drawing space" of filters and items working, it was of course apparent that
it would want as much screen real estate as I could give it. So the idea of panels down the right
side of the screen dropped away as ridiculous. The dynamic query bars and legend moved to the
bottom of the screen where they would obscure the drawing area less. Also, this allowed the
drawing area to come closer to an aspect ratio that would look more like a "screen", or maybe it's
the golden rectangle, I don't know, but it looks better that way. The options panel was moved to
the menu (partly just easier to program), and the selected-items panel was moved to a separate
window. That last decision was something I was less sure of, because it means you have to have
another window open. Previously the design was "neat" because the user could see everything
within one screen. But even in the mockup for this design I didn't have the individual item
showing on the main screen (just a list). It will be a question for testing whether it is better to
show the item(s) in a separate window.

Other smaller things

The mockup says there will be hover-over tooltips or hints for items in the tree list of indexes. I
didn't do that, partly because it was a bother but also partly because it didn't seem necessary. For
filters, you can get the info after you drag the filter into the space, and if you want to see details
on a filter you probably want to see what is linked to it as well. For qualities there is really
nothing else to tell you than what choices there are, and you can see that by dragging a quality to
the legend or a query box.

I didn't implement the feature that in the mockup, the user could specify that items not meeting
the dynamic query choices would "gray out" instead of disappearing. I don't think it's a good idea,
especially if you are looking at tons of items (especially titles) because it would negate the
uncomplicating action of querying. I tried this out with "ghosted" boxes only (no fill, gray dotted
line) and I don't think it added anything useful. Especially with the dynamic query responding to
your mouse movements, you don't need to see the non-selected items.

In the mockup it says that the user can drag a whole "family" of filters to the space at once. I
decided not to do that because I think it would be too confusing and because I think usually
people are not going to want to look at more than three or four filters in the space at once.

I chose three dynamic query panels, in place instead of waiting to be created, because it seemed
easier to understand. I think it is better to have the panels be there permanently and waiting for
data rather than having the user look at an empty space and wonder what it is for. Also, people
would probably rarely query on more than three things at once. Still, the user should be able to
change the number of panels shown there, in the menu or something (but they should still be
sitting there permanently).
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Good things

Drag and drop worked out very well. I didn't implement it at first, just having buttons, and then
when I did implement it the whole prototype got much more easy and fun to use. I think we will
find this is a definite "must-have" for all prototypes. Although of course you need a backup
system for people who have a hard time with dragging, so the menu works for that. What I didn't
implement but would in a "real" program would be cursor changes when you are over something
you can drag, feedback as to what will happen when you drop the thing you are dragging in the
place you are at, and of course an undo system so you can fix unplanned drops.

Dynamic query works even better than I expected. Of course there is some delay in processing,
though that could probably be reduced by a lot during optimization. However, if you know that,
it is really useful to be able to drag the slider back and forth and see the data "respond". It is a
very superior method to selecting something from a list and clicking on a button. Even if you
know there is a delay, the immediacy of the response to your action (you are still dragging the
mouse) is very useful.

The legend also worked out well, though there is the multi-select problem I talked about earlier.
For qualities that have mutually exclusive values, it is very useful to see patterns. I thought about
putting in a little popup when you drag a multi-select quality to the legend that says "This may be
confusing because items can have more than one value for this quality", but then I didn't because
I thought it might be too obtrusive. It remains an issue to be resolved.

Having the whole indexes list on the left side was also a good idea. Having them there
permanently, and not in some popup box, is I think critical because the user has to become
familiar with the indexes so that they have meaning and value to them. In general in GUI design
it is important to pay attention to what appears to be "real" or permanently-existing on the screen
and what appears to be ephemeral, because users will take the "real" things more seriously as
objects they should understand. So I think having that list stay there is an improvement over
previous designs where one couldn't see all the indexes all the time.

Something that wasn't in the mockup but which turned out to be quite useful is that when you
click on a filter (or item), you can temporarily (until you let up the mouse button) see lines to all
items (or filters) connected to it. This is very useful because you can click on lots of filters and
items very quickly to compare them. In some ways it reduces the need for more deliberate
comparisons as with side-by-side queries and the like, because you can see the patterns so close
together in time.

Things | am not sure whether they are good or bad

The two stage brushing, I don't know. My implementation of it is somewhat lacking (some
details I probably didn't do right and would have to investigate to fix). However, even if it was
working correctly, I don't think it is as awe-inspiring as I'd hoped. Sure, you can get details on the
items (and I put a LOT of details in there), but somehow it's not very helpful. Maybe it's because
the details disappear again and you are reading it in a big hurry. Somehow I just keep finding it
annoying and stupid. We will have to see what other users think.

Popping up details in a separate window as opposed to having them on the window itself, not
sure about that either. I can't bring myself to put these things on the main window, because the
loss of screen real estate to the "drawing area" would be so destructive, but on the other hand I'm
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not sure if I like the separate-window approach either. It might be useful if people want to popup
two or three windows with different lists of items and then compare them (you need to turn off
the "Reuse Selection Window" option to do that), but then again I'm not sure how useful that is.
To really test this, I should have the details window be "dockable", that is, either separate or
inside the main window. I don't have time to do that right now.

Are the combined filters useful? I think so, but they don't seem as wonderfully magical as I had
thought. It is nice that you can put two filters in the space, then put an "AND" combination in
there, and see which ones they share, but it's just not as important as I thought. This will need
testing to find out how (and if and how much) people use these. Also, there is a limitation on the
combined filters in that you can't mix AND and OR types - thus you can't make a filter like
"(Cowboy AND Do-Gooder) OR Vulture". Of course you could program that, but it could get
really messy. And then we return to the question of are these really useful anyway.

Issues and problems

There is no "collision avoidance", so items sit all over on top of each other. That could be
resolved later - there are lots of collision avoidance algorithms - but it is guaranteed to slow the
program down. [The approach I would take (just to remember this or pass it on to someone else)
is to make a sort of "grid" in which items simultaneously "register" their existence and try to
avoid others in that spot of the grid. This is to avoid a pairwise comparison which would be
horrific with many thousands of items.] My proximal solution to this was to just allow the user to
drag individual items to "tease them out", and also to use a rubber-band box to select items in
clumps, so that can see all the titles in a clump in another way.

I tried the prototype on an older database with 700 items and it was painfully slow. But it is
probably easily optimized for speed with some little effort. I optimized speed of programming,
not speed of operation.

Things not done

Zoom, didn't get to it. Not sure how useful it would be. Would take too long right now to find
out. Don't feel it is a huge loss.

The font sizes should be editable. I would do that in a "real" version.

The user can change any legend color, which accommodates somewhat for color blindness
problems; but a real program would allow the user to save and load color sets (and choose one
set to load automatically) to permanently fix the color issue.

Open questions (originally in mockup report) reconsidered

What if the SMIs just sit on top of each other in the space and the user can't pull them apart?
Won't it just look like a mess? Does this kind of thing scale up well? What if you have 10K or
50K items in the space? Will it work?

The answer is, yes, they do just sit on top of each other in the space. There is a problem
with collision avoidance (which might be fixable). However I think the dynamic query
kind of saves this, because rarely will people want to stay on the "ALL" view and look at
an entire database. In practice I think people will regularly filter down to a smaller
number of items to look at, just because it isn't very consumable to human minds to look
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at huge numbers of items (even if they are "dots") for very long. So, this requires testing,
but I think this could be all right.

If the user drags two filters together (AND or OR), will then they be able to also have those
filters in the space by themselves? Or will that mess up the system?

The answer is, it's fine to have the filters in the space by themselves as well. In fact it's
useful and helpful to do that.

Won't it be confusing that some things can be dragged into the space and some can't? Wouldn't it
be better to have some sort of popup menu that lists things you can put in the space, and not list
any of the qualities there? Why let people be confused by showing them the whole list when they
can't use the whole list everywhere?

I did consider having a popup list instead of a permanent list, but see my notes above
about the usefulness of the permanent list. Also, I considered having two separate lists for
filters and qualities. But finally, I decided on three things: First, that having menu items
that say "Filters" and "Qualities" would lead users to take those types of objects seriously
(whatever is in the menus is real). Second, that grouping items in the (permanent)
indexing list under "Filters" and "Qualities" would lead users to understand that those two
types of objects are different. Third, that though I don't have time to do it right now, the
program can give the user feedback when dragging-and-dropping as to what they have
picked up (is it a filter or quality) and what will happen when they drop it where they are
dragging (if you drag that filter here, you will make a composite; if you drag that quality
here, you will change the legend). I did make the concession of not expanding the
questions in the list, so you have to go to extra trouble to see the answers there, because
people can't drag the answers anywhere. We will need to test to see if these things work
as far as people understanding what they can do with what.

What if [ want to see "intensity" as a blob? Why shouldn't I be able to? Can't you convert those
values to numbers and put it there?

I don't think that would be a good idea, having seen this prototype work. The filters and
qualities really are different types of things, and having the prototype reinforce that is
useful, not limiting.

Are these blobs going to be an even worse case of "hate these dots"? Will it be just too weird and
new-agey for people? Will it seem fake or silly or not serious?

Well, that depends on testing, but my intuition is that this is a useful way to look at data.
You can see patterns, you can look at lots of items at once, you can run around in the data.
I think we would have to try using this prototype with some real tasks to see how that
plays out. Also, the realization that titles are better most of the time removes the need for
the "dots" question.

The screen real-estate question again - should the other panels be taken out to give more space to
the blobs?

Yup. Did that. Though I have some qualms about the separate details window.

Will rubber-banding work in a way that's useful, or will it be impossible to select the items the
user wants to select?
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I think the simple rectangle works fine. People are also used to it from other programs.

New questions for testing

1. Will it be a problem that the items sit on top of each other in the space? How critical will it be
to implement a collision-avoidance system?

2. Will the popup window listing details on selected items be confusing or difficult, and should
that function be included in the main window (using up space)? Or is having it appear in a
separate window acceptable?

3. Will the function of the program be easily understood, or will it require a lot of explanation?

4. Will people pick up quickly the difference between a filter and a quality? Will they understand
that the different types of object do different things? How important will it be to give them
more feedback during drag and drop?

5. Will it be necessary to add tooltips to the tree list? Or is having them in the main "drawing
area" good enough?

6. Will the legend and the dynamic query boxes be easily understood or will they be confusing?
7. Will combination filters be useful? Will people use them? How will they use them?

8. Will it be a problem that you can't drag a whole "family" of filters to the space? Will people
want to do that? Or will dragging one at a time be adequate?

9. Will the two-stage brushing tooltips be useful or just annoying? Will people turn them off?

10.Will people use the "dots" option to not see the titles, or will they always want to see full
titles? If they do use the dots, would they like to see different symbols (as in the mockup), or
will one shape be adequate?

11.How will people respond to the indexes list on the left? Will they understand what it is? Will
they use it?

12.How will people use drag and drop?

13.How will people deal with the issue of the legend and multi-select qualities? Will they take it
in stride or find it confusing?
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Prototype screen shots
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This screen shot shows the two "historical" data files open with four filters dragged into the
space and the "Intensity" quality as the legend. I've place two positive filters (Lion and Lamb,
Superman) at the top of the area, and two negative filters (Vale of Tears, Monster) at the bottom.
This might be a good way to direct people to use the tool, because it provides a de facto Y axis
that has universal and quickly understood meaning. Note the larger number of items near the

"Superman" character archetype.
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This shows the same data but with the "Source" quality chosen in the first dynamic query box, so
that only items from a "Primary contemporary" source are shown. Note that there are more items
on the positive half of the implicit archetypal value axis, even though the fone of the items (as
shown by the "Intensity" quality) varies through the negative-positive spectrum. I am not

showing the "Secondary contemporary" choice here, but it is similar.
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Here is the same data set with the "Source" query set to "Historical", meaning only items written
years after the fact are shown. These items, unlike the contemporary items, are spread throughout
the vertical space from positive to negative. That is an interesting little pattern in the data - that
people writing at around the same time as events tended to describe them more using more
positive archetypal characteristics than people writing about the same events later, who had a
more balanced (or more varied) perspective. Of course that could reflect the nature of the data set
itself (maybe contemporary items came from different places than historical items), but one
would be prodded to look into that by seeing this pattern.
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Jumping Indicators Application

Jumping Indicators Mockup

Description

This is much like the "Glass Engine" visualization produced and published by IBM, with these
differences:

1.

In the Glass engine the user grabs a bar and drags the whole bar. Partly because they seem to
have had problems with users understanding that, and partly because I want to visually
differentiate this prototype from the Glass engine, the bars will sit still and the pointers on the
bars will jump around. This is actually somewhat like the displays in the sickbay on Star Trek,
in which little "vital signs" pointers jump around on ranges as the person recovers from the
alien incursion. So the user will point and click to move the currently selected item rather than
sliding the whole bar. For that reason and because I want to convey that the lines are for more
than just choosing selections, I will call them "graph lines" instead of "sliders".

. The Glass engine has only something like six sliders. We have an arbitrary number of indexes,

possibly as many as 20 or 30, for each data set, plus identities. So in this prototype there is a
list of possible items on the left hand side (the same list as in the other graphical prototypes),
and the user drags items to a "graph lines" area on the right hand side. There may be a
practical limit on how many lines can be placed, but that will depend on the size of the user's
screen (and conceivably this could be very large).

. For single filters, the graph lines will show strengths of linkage. For a "family" of filters, the

lines will show the whole set of filters, with strength placing items within each section. For
qualities with a simple list of values, we can't arrange items continuously on the line; so

within each answer "space", the prototype will adopt some continuous measure like the date of
the item's publication/collection or its length (in words) in order to space things out. The
choice of what to use to space items within discrete quality-value spaces will be a user option.

The user can hover over individual SMI marks and see the title of the item (with two-stage
brushing as in the other prototypes). Thus they can preview titles without clicking and
changing the current item (at which point they can see it in the area below the graph lines).
They can also move the pointer dynamically (clicking and dragging) while the display changes
as they move it. They can also use the arrow keys to move the selected pointer without using
the mouse.

. The user can bookmark items by right-clicking and choosing "Bookmark" from a popup

menu while pointing at the item. That way the system will keep a list of things the user wanted
to be able to come back to. The user will return to any bookmarked item by clicking on a little
marker under the item. They can also get a list of bookmarked items (though it will not stay on
the screen as I thought before, because that would use up valuable space for something not
needed often).

As with the Glass engine, it will be possible to filter by qualities or strengths by "shortening"
any bar to filter out certain ranges. This will reduce the number of items shown on all the bars.
Something the Glass engine doesn't have but that I think could be very useful, especially with
large amounts of data, is that the user can grab any of the bars that divide up the range in the
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graph line and move it to expand any one area of the graph.

Mockup screens

10n each graphline, colored bars are 31Is,

Mahdi (Character Archetype)

i
Entrenched bflargs area toll] Il B B 1

Cowboy create new o 0
Patrict “graph
Voarus line s™.
Lackey Intensity
Double dealer
Threat new ork 1 1Ll
ierarchical list of [°WPSS : SO
Strong MNegative | Meutral | Fositive
all available n_.le:atlf.f = L2 :
netadata, sortedby - '
data set or type;
hower over items to :
et descriphions, Falure (Theme) 43

1ght-click for

opup mem of
actions related to
netadata (e.g., chill
clowt)

Il S S ey e wel]

WObjectivity
Strongly oly
Olyective
N eutral
Biaged
Strongly biased

St by

: Affack on US 5 Cole

Areas catl

Bome legend
be resized

I o nfolenlors can be

Fanization.

i
m inrnein

Hideotape Allegedly Shows Lnks Between Bin Laden Group

Tuesday. Feportedly, the video tape draws several very
Ences to the bombing of the U5 5. Cole and maybe the
vet to an acimission of responsibility by Bin Laden and his

pointer 15 current BMI, grey rectangles
wnder some SMIs are bookmarks

100

[Portions of graph lines
cal be expanded to
spread out 30z in
jportion

Atrong
posifive

MNR Project Report - December 30, 2004 - Cynthia Kurtz

58/109



» ColeData Bet

¥ Character Archetypes™ Character Archetypes
Mahch v
) . . EEENE _§ NEN EEEEEE

gnt imhedbm ERLaErL (WIIREIIL Uglmzlw wlm.,l! ed 11 Videotape Alle pedly Shows Links

o Ty Mahci |Entrenchepf atinck ot (W anPetween Bin Laden Group and Affack
P atriot G 58 Cole
T o bureaucta it SEECE

arus
Lackey Fluwait (Emergenc yiNet News) -- &
Double dealer fideotape, allegedly ussd for

Threat new alk
B Situah onal Archetypes

rec rubment of extremists, has
purfaced in Fuwait and was released

P Themes o fhe mecdia on Tuesday. Reportedly,

P Stalcehnlders Hie wideo tape draws several very

B FPerspectives

P Intent

WIntensity
Atrong negative
i ega.tlve This use-case scenario takes you
e eutl = through som e hypothetical user
¥ CRLve " actions.
Stro g pos e T X X T ]

Lt : Step 1: User dragswhole set of

e il o mad e = character archetypes to graphlines

TObJ?Ct“tY L § area. Graph line appears with 3MIsin
Stu.:nng!y pobe : it. M o colors because no legend chosen
G hjsetve - wet. User hovers mouse over one iterm,
N_eut'ﬂl : thenlonger over another (ot at the
Biassd . : same time as here). Mo mouse click
Atrongly biased : - yet.

S by

| bl

MNR Project Report - December 30, 2004 - Cynthia Kurtz 59 /109



» ColeData Bet

W Character Archetypes
Mahdh
Entrenched buw eaucrat
Cowboy
Patriot
Voarus
Lackey
Double dealer
Threat new ake

B Situah onal Archetypes

Character Archetypes
P ARRR AR R R 0L 1)

Mahdi |Entrenched |Cowboy | Pajy
bureaucrat

Vars

Lackey|Double |Threat
dealex network

B Themes
B Stalkelnlders
B FPerspectives Step 2: User drags “Origd” from the
P Intent list to the legend box. BMs now show
¥ Intensity what color they are based on that User
Atrong negative also clicks ona 3MI bar to select that
M egative item. Its text shows up inthe box
M eutral below.
P ositive
Strong positive
P Origin Cole suspecis dery mowledge of evidence
B Intended audienc Origin  [W] The Prosecution looking into the case of the 6 suspected operatives
¥Objectivity I first-hand of the U353 Cole asked the Sana’a Criminal Cowtto uphold the
311"_:'1'13!3’ ol ective case for final hearings, while the third suspect Fahd al- Qas’e
Ohjective I s=cond-hand 4o e the matesial svidences submitted by the prosecution against [
Ig_eut';l | known sbout? lim.
S;'f:ligl hipsid I numnor The cowrt continmed the procedures of the tibunal despite the
g - = = i ke absence of the advocates for the defendants.
Sort by On July 7Tththe cowt charged the six alleged operatives of the Al-
B ColeData Set
¥ C haracter Archetypes Character Archetypes
Nlaluch F
gﬂt'zmhedbweawﬂ PR AN LR P RN RRRRD R
P ;ﬁ;y Mahdi | Entrenched Cowboy | Patriot Varus |Lackey Double |Threat
Vi bureaucrat dealer netwotk
Lackey
Double dealer Intensity
Threat new ork v
:?F‘llj‘;‘:ff‘l*éﬂmewes PARRER RO 00 NARNRR 0 RO RRR NRRRENR
"-Stﬂkehlolclﬁ's -C.'-r-l ong Hegative M eutral Positive Bt S
B Perspectives negative poshve
B Intent
W Intensity
S trong negative
N egative
N eutral
Poszitive
S trong positive Btep 3: User drags “Intensity™ to graph
B Origin Cole suspects deny lmowledge [lines area. Pcui.ntm_' shows up onit right
pIntennded audience Crigin _[¥] The Prosscution looking into tif ¥% 8y, since SMI iz alreadhy selected.
¥Objectivity I fist-hand of the 33 Cole asked the Sar
Strongly oly ective cage for final hearings, while t1 T T T 5
O ective Il sscond hand derd ed the material evidences submitted by the prosecution against
1];]1_&1111‘;1 | known about) him.
3;.8‘;3%1 biased | rumor The cowt continued the procedwres of the tibunal despite the
g s - . [ joke absence of the advocates for the defendants.
Sort by On July 7th the cowt charged the six alleped operatives of the Al

MNR Project Report - December 30, 2004 - Cynthia Kurtz

60/ 109



» ColeData Bet
W Character Archetypes
Mahdh
Entrenched buw eaucrat
Cowboy
Patriot
Voarus
Lackey
Double dealer
Threat new ake
B Situah onal Archetypes
P Themes

Character Archetypes

NI RIINmEEENE IIF (ANEAE RN ERL]]

IvIal Entrenfleorder graphlines
ulelete graphline
[Show connector line

etc)

Intensity

i
IAARER RO 00 HRRRRR R RAD HND

Vs

Tlreat
netwotk

Lackey|Double
dealer

> Stakeholders Atrong Negative I eutral Positive atrong
P Perspectives negative positive
P Intent
WIntensity
Atrong negative
N egative
N eutral
P ositive
Strong positive
P Origin Cole suspects dery lmowledge of evidence
:gﬁ'?ni’?d_ auck ence Orgin W] The Prosecution looking into the case of the 6 suspected operatived
echwvi
e || Wit 08 Col et e St T e mpon
Ol ective I second-hand tlelnieclths 111at31id1§;dm1ceq menu_to shn_‘w “connector line”, wlich
M eutral B abouth hi “ Jis avisual ad to show where the
Biazed LSRR . curt et S i on eachline. End of
S trongly biased I T The cowrt continued the procedfline drops to text box.
St . i ke abzence of the advocates for the e e E
Sort by On Ty 7ththe cowt charged the six alleged operatives of the Al-
P ColeData Set
¥ Character Archetypes Character Archetypes

Nlaluch
Entrenched bw eaucrat
Cowboy
Patrict
Voarus
Lackey
Double dealer
Tlreat new ol
P Situat onal Archetypes
P Themes
P Stalceholders
B Perspectives
B Intent
W Intensity
S trong negative
N egative
N eutral
P ositive
Atrong positive
B Origin
pIntended audience
¥ Objectivity
Strongly olyective
Olyective
N eutral
Biased
Strongly biased

St by

v
PR e pp i

Mahdi | Entrenched |Cowbaoy

bureaucrat

Intensity

i
INRRER RO 00 HRRRRR R RAD RND

Atrong
negative

Megative

Crigin W]
J first-hand

| s=cond-hand
| known about
| rumor

I joke

T

M eutral

t

RENRE BEFIRRNNND
[Copyto dipboard
Privt e | Tlweat
Boolanak netwotk
etc)

Cole suspects dery lmowledge
The Prosecution looking into thefjmenu Litfle grey bars appear under
of the 33 Cole asked the Sana’
cage for find hearings, while the = =

derd ed the material evidences submitted by the prosecution against

miin
Btrong
postve

Postive

tep 5: User right-clicks on the
selected SV (on either graph line) and)
chooses Bookmark from the popup

he 3MI mark oneach graph line.

The cowrt comtinmed the procedwres of the tibunal despite the
abzence of the advocates for the defendants.

On July Tththe cowt charged the six alleped operatives of the Al-

MNR Project Report - December 30, 2004 - Cynthia Kurtz

61/109



IS L P e _m
P ColeData Set
¥ Character Archetypes Character Archetypes
Nlaluch
Entnchedbwerverat | 1 NLLANNE 000 00 1) TR TAE RIIRRIIT
P;‘;;’Y Mahdi |Entrenched |Cowboy | Patriot [Wamis | Lackey Double |Tlreat
T briie e aucrat dealer netwotk
Lackey
Double dealer Intensity
Threat new alk v
> Situstiond Acchetypes | LRI ANARDRA AN RO RRD RRRR 00 0
FStakel‘;lolclafs Strong MWegative | Meutral | Pomtive Shrong
B FPerspectives HER Ve %
P Intent
WIntensity
Atrong negative Step 6: User wants to see the “Stong
Megative positive” intensity S s in greater
M eutral detail (pretend there are more of
Positive them) . User drags the divider between
Btrong positive “strong positive” and “positive” to the
P Origin Cole suspects dery mowledge of {left, andthe sectons move over to
P Intended audience mu The Prosecution looking into the §expand out that section Note that the
¥Objectivity | fisthand of the USS Cole asked the Sana afcwerently selecte i3I has movwed
Strongly ol ective cage for final hearings, while the {OVeL,
gtﬂ BC:EVE I s=cond-hand 4o e the matesial svidences submitted by the prosecution against [
eutr | known sbout? lim.
Biased
S;lfligly hipsid I numnor The cowrt continued the pfov.j:etlwes of the tibunal despite the
m i ke absence of the advocates for the defendants.
Sort by u On July 7Tththe cowt charged the six alleged operatives of the Al-
ding Fanels Prototype s
B ColeData Be
¥ C haracter Archetypes Character Archetypes
Nlaluch Y
Enenchedbureencret | 1 ILLANAE 0 K0 00 RID RERRE DUIE RRRNNR
P:izotoy Mahdi |Entrenched Cowboy | Patriot Warus |Lackey Double |Threat
T erie bureaucrat dealer netwotk
Lackey
Double dealer Intensity
Threat new ork v
> Situstiond Acchetypes | LNILRLARLRA AL DAL KRR RRRD 00 0
Asscuclifdions among, .. Atrong Wegative |Meutral | Posfive Atrong
Day-in cowt negative posbe
Excuses
gxﬁe Failure (Theme)
Jihad ¥
S — DORNDANED B 0 BN 0 REND RERRE R ERD REEND
P ower grab 1] 25 50 75 100
A capegoats
Thrararted Cole suspects dery kmowledge of evidence 2
.’StﬂkEh-C'l_dﬁ'-"' Origin W] The Prosecution looking into the case of the 6 suspected operatives
P-Ferspectives I fust-hand of the USS Cole asked the 8ana’a Criminal Cowtto upheald the
case for final heanngs, wlale the tlard suspect -Jas'e
:inient_t I secondhand for final hearings, while the third suspect Fahd al- Qas’
niensy 3 demi ed the material evidences submitted by the
B Origin £
P—Inte%lded andience I S e S him Iter tomake a tlird
;b | rumor The court continued the procedures of the tritungley aph line.
B Objectivity 3
m [ joke absence of the advocates for the defendants.
Sort L-'Y u On July Tththe cowt charged the six alleped operatives of the Al-

MNR Project Report - December 30, 2004 - Cynthia Kurtz

62 /109



IS L P e _m
P ColeData Set
¥ Character Archetypes Character Archetypes
Mahdi F E’
Entenchedbuwenveret | | L ANNE N K0 00 RED RERRE RHIE BRRINR
P ;‘;;’Y Mahdi |Entrenchied |Cowboy | Patriot [Vamis | Laclksy Double |Tlreat
T briie bureavicrat dealer netwotk
Lackey
Double dealer Intensity
Threat new alk V
> Situatianal Archetypes & QRERRNARENL AN D00 D0 ROOHD 00 |
¥ Themes s =
Associstions among, . Atrong Megative | Meutral | Postive Atrong
D ay-in-cowt negative positie
Excuses
Failure Failure (Theme
Fatwa )
Jihad
e R L [ I I B0 0 RORD RERRE R RRD RO NND
g':"-""er EFT—" 0 Ei °0 Btep 8: User dicks om
c&pegoa % o?o?o?o?‘?o?o?‘?o?o?o?‘?o?o?o?‘?o?o?o?‘?o??.?_1 &ﬂ.D‘th e it B ]1'1 ﬂlE ﬂmd
Thrararted Report Says USE Cole Told Not To Flre Fird Bl e e o
P Stak eholders Orgin W] Engagement Questioned 8}1:}30111&1_ lines fmve dso
b= Erap s tves I first-hand The Washington P ost was reporting on Tuefand the text changes. Nl:-t,e
FIntent. guar ding the U35 Cole when terrorists bom B at in this instance the
P Intensity I scond-bhand o oy ve ammunition in their weapons and @I chosen has two
P Origin : I known about ] shoot wnless fired upon. Crew members tol adexings for character
h-Intgndgd_auchence I mnor their "niles of engagement" prevented them archetypes, so there are
P Objechvity ) obtaining penmission from the ship's captair®or- 5 pointers for it in the
Sort by [Dataset_[W | iole op ok e
ding Panels Prototype BLE
B ColeData Be
¥ Character Archetypes Character Archetypes
M ahcl F’ I
gﬂt'zldwdbwemfﬂ* i1 nni innnnni (INEE N
P ;ﬁ;y Mahdi |Entrenched Cowboy | Patriot Varus |Lacksy Double |Threat
T erie bureaucrat dealer netwotk
Lackey
Double dealer Intensity
Threat new ork WV
B Sipien o S e e S (I EE R i i i1
¥ Themes 2 =
Associations among, .. Atrong Wegative |Meutral | Postive Atrong
D ay-irrcout eSSy [CAles
Excuses
Failure Failure (Theme <
Fatwa ) i
Jihad i
PRy - I I000 RERRE R EER EEEN
Power grab 0 23 S0 &3 100
A capegoats
Thrararted Repeort Says USS Cole Told Not Te Flre First; Rules of -
pStakelinlders mu Engagement Qestionsd tep O: User chags top bar
P-FPerspectives I fist-hand The Washington P ost was reporting on Tuesdaflon bottom graphline to
F—Intent_ guer cing the U35 Cole whenterrorists bombedthe right to filter out all
B Intensity I scond-hand not have ammmmumtion in their weapons andwefitemns below 45 strength
B Crigin : | known about) shoot unless fired upon. Crew members told thifor the theme Failure.
B Intended auchence I rumor their "niles of engagement" prevented them fro@MI & on the other two
P Objectivity ] obtaiting permission from the ship's captain aflines tlin out.
Sort by [Detmwet [N | ke m

MNR Project Report - December 30, 2004 - Cynthia Kurtz

63 /109



B ColeData Set
W Character Archetypes
Nlaluch
Entrenched bw eaucrat
Cowboy
P atriot
Voarus
Lackey
Double dealer
Threat new ork
B Situah onal Archetypes
¥ Themes
Agsociations snong. ..
Day-inr-cowt
Excuses
Falue
F atwa
Jihad
Opposing forces
Power grab
S capegoats
Thraarted
P Stalceholders
BPerspectives
P Intent
B Intensity
P Origin
P Intennded auch exlh
B Objectvity

Sort by

Intensity

v
(B E R
Atrong
negative

J first-hand

umor
joke

Character Archetypes

Mahdi |Entrenched |Cowboy | Patriot
bureducrat

Megative

Failure (Theme)

| Engagement Questioned

The Washington P ost was reporting on Tue sda

1 guarding the U35 Cole when terrorists bambed
I =cond-hand { not have ammuidt on in their weapons andw e
I Enown about &
] their "niles of engagement" prevented them frd

1 obtaimng permission from the ship's captain or

Y 11

111 1 IFI

Lackesy{Double |Threat
dealex network

Vars

Mewutral | Posmtive

i1 i
Atrong
positve

4:I H ]

0 75

Bitep 100 user clicks on
legend choices to toggle
hem into greyvedmode.
A1l 3WIs of those colors
ecome g ey, and the
other colors stand out
hnore. (A second click
could make them
hnvasible, a third click
wouldretrnto the
hormal color)

T e

Report Says USS Cole Told Not To Flre First;

shoot wnless fired upon. Crew members told

P ColeData Bet
W Character Archetypes
Nlaluch
Entrenched bw eaucrat
Cowboy
Patrict
Voarus
Lackey
Double dealer
Tlreat new ol
P Situat onal Archetypes
WThemes
Aszocistions among. ..
Doay-inrcowt
Excuses
Failure
Fatwa
Jihad
Opposing forces
Power grab
A capegoats
Thrwarted
P Stalceholders
B Perspectives
- Intent
B Intensity
B Origin
P Intendsd audience
B Objectivity

Sort by

Intensity

V
1111
Atrong
negative

I first-hancd
I second-hand : derd ed the material evidences submitted by th

I known about T,

nunor

joke

Character Archetypes

Mahdi |Entrenched |Cowboy | Pah
bureaucrat v

Me gative

Failure (Theme) 4

| Cole suspects deny lmowledge of evidence
4 The Prosecution looking into the case of the 6 suspected operatives

| of the USS C ole asked the Sana’a Criminal Cowtto upheld the
& case for final hearings, while the third suspect Eglhd al.Oas s

| The cowrt comtinued the procedwes of the i
{ absence of the advocates for the defendants.

i
111 1 inl
Lackey|Douhle |Threat
dealer nebwoik

Varms

MNewral | Posfive

i i
Atrong
posbe

Ii (| i

i 100

B e, s s e ]

tep 11: User clicks on
e of the bookmaik
scpaares and rehums to

MNR Project Report - December 30, 2004 - Cynthia Kurtz

64 /109



Why make this prototype?

When we saw the Glass engine we knew that it (or something inspired by it) would be perfect for
HARP, because it is a wonderful way to explore a data set indexed by multiple variables in a way
that lends itself to unexpected discovery. In effect, this approach allows the user to "slice" the
data in many dimensions in rapid succession, thus traveling around in the data faster than by
query or other method.

How does it address the scenarios of use?

This prototype supports all three scenarios, because surprise - coming onto something one had
not expected and making connections one would not have made - is useful to all of the scenarios,
where previous perceptions can be limiting. However, having said that, it is probably less useful
for narrative reasoning, or analogy comparison, since it is harder to compare items here by
juxtapositioning them than in other prototypes.

How does it address the requirements of the scenarios it addresses?

This prototype is high on compare/contrast but low on manipulate and drilling down.

How does it address the contexts of use?

This prototype will be almost entirely used for serendipitous encounter, though it does have a
small part to play in the other contexts.

Jumping Indicators Prototype
Major changes from the mockup

Overlaid items

I had not realized while making the mockup that not only would one SMI show up in many
places on the graph lines (as some of them are indexed to quite a few things), but quite a few
SMIs might have the exact same values and thus would draw on top of each other. With only so
much horizontal space in a "graph line", it is basically impossible to differentiate items that have
the same or very similar values. For example, when your "strength" of connection to a filter goes
from 0 to 100, and you have thousands of SMIs, the likelihood of having more than one item at
any one spot in there (say 34, 51, 79) is very large. So the original idea that one "blip" would be
one SMI was abandoned very quickly. One blip can be several SMIs, and one SMI can appear as
several blips. That realization necessitated several changes.

1. The "current" SMI became a list of SMIs, and the user can select one of these to view its text.
Sometimes there will only be one SMI per blip, but other times there could be two or three or
eight or twenty.

2. The idea of the "connector line" between graph lines went away pretty quickly because it
would actually be a whole mess of lines and would not provide any meaningful information.

3. There cannot be one sole pointer, because the "current" SMI can appear all over the place -
including all the places every SMI in the currently selected /ist appears. So there are lots of
tiny pointers in addition to the "main" pointer (where you just clicked), anywhere any of the
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currently selected SMIs appears. For items linked in complex ways (including using shared
attributes), there could be dozens of these little pointers showing.

4. The little bookmark marks that were to be under the graph lines would have been a mess
given the multiple pointers; so it was obvious that would not work. Bookmarks can be saved
and used, but they don't have visual indicators on the graph lines.

Other things

Tooltips (hints, things that appear when the mouse hovers over an item) dropped out right away.
Not only was I unsatisfied with them from the previous "clusters" prototype, but it would be
maddening to try to hold the mouse still over a tiny "blip", and besides, there might be any
number of SMIs at that point, so what do you show?

I had originally thought that the only way to select another SMI would be to drag the pointer
around. Within about two minutes of having implemented that, I realized that you need to be able
to click directly on items and have the pointer jump to them. So you can drag the pointer, but I
suspect people will rarely do that and will instead just move the mouse over to items and click on
them "directly". To avoid frustration with trying to click exactly on a tiny blip (which I tried at
first), the program selects the closest SMI to where you clicked.

The graying out of legend colors was not done, because I realized it is easy to do "manually" by
simply changing any of the legend colors to gray.

I had forgot in making the mockup about "linked" representations, or, an SMI that is showing up
under a filter not because it is indexed to that filter but because it is indexed to another filter that
shares attributes with that filter. A blip representing an SMI that is included for that reason is
shorter, based on the number of shared attributes divided by five (the arbitrary maximum). You
can see this if you open at least two of the sample files, then set the "Linking Threshold"
(Options menu) to 1 - loads and loads of linked blips will appear. I think this looks all right.

As with the "clusters" prototype, I decided to go with "empty" graph lines that the user fills by
dragging things to them rather than just an empty space at the start. I think that is easier to
understand.

Good things

Expanding a portion of the graph line is very cool. Often for a "family" of filters or a quality, you
have several filters/values, and the blips are very close together. If you want to examine one of
these sections of the line, it is very nice to be able to shove the other ones over while the section
of interest spreads out. This ameliorates to some extent the "blips heaped on top of each other"
problem.

The query, where you can "exclude" sections of any graph line and it depopulates all the lines, is
even more useful. This makes the visualization not only an interesting serendipitous discovery
method, but also a pretty powerful query engine. It can of course only do AND queries, because
all "exclusions" are considered together, and of course you cannot exclude the middle of a graph
line. But still it is very useful. Also, it is very easily grasped; just drag the border and you cut off
some data. Nothing to explain, no query 'box" to fill in, etc.

The bookmarks are useful especially given the use of the visualization for rapid exploration. You
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really do sometimes want to find a particular SMI again; and also, you can use the bookmarks to
accumulate a set of SMIs you want to print or read later.

As with the "clusters" prototype, click and drag seems to be indispensable.

Issues and problems

The legend is almost a problem in this prototype. The colors are meaningless now in two ways:
first, the old way in which one SMI can have more than one indexing and thus more than one
color overlaid; and now, a new way in which the color on top is just the color of whatever SMI
happened to land on top (if there were multiple SMIs at one spot). If the data has been reduced by
querying and a mutually-exclusive index is chosen for the legend, it is useful. And it looks
prettier than single-color blips. But its usefulness is not that great and it could even be
misleading.

Things not done

The only thing I wanted to implement but didn't was that I wanted the user to be able to add new
empty graph lines or remove some. It was a resizing headache and I left it out, just going with a
stock number that can be reused. On a large screen that would be a problem, because you would
have lots of space and not be able to use it. In a real version that would be fixed. Everything else
that was in the mockup that is not in the prototype is not there because turned out to be a bad
idea.

Open questions (originally in mockup report) reconsidered

How well will this scale? What happens if you have to place 10K little lines in a very small
screen space? Will the user really be able to see the differences between these, or will they just
form a dense impenetrable blob? [Here's an idea: the indexes list on the left-hand side could not
just drag to size, but could "pop" in and out, like the message area in Mozilla mail, so the user
could hide it quickly.]

Actually I did implement that "pop" thing for the left-side indexing list (by menu), and it
is helpful, but not overwhelmingly so (it's jarring and confusing to lose the list of
indexes). Yes, the lines do form a dense impenetrable blob. There are a few helps for that.
First, as suggested, the user can hide the left panel and thereby get more room for the
blips to spread out. Second, the user can grow one section of the graph line and shrink
others to spread out some items. Third, the user can exclude some items by cutting off
another graph line. (Say there are too many items in the Character Archetypes graph line;
the user can drag the "Intensity" quality to the space and exclude "Strong negative" and
"Negative".) Finally, the user can just look through the list of items that come up when
they click on one blip. However, I haven't tested it with thousands of items (just about
700). One problem with that is the space allocated for the selected items isn't large
enough (it only wants to show two or three). That might need to be changed. I hate it
taking up so much screen when there are not a lot of items to show. That needs to be
tested and improved.

Won't it be confusing, all those things people can click on and drag? How will they know what
they can move and what they can't? Won't there be a lot to learn? [One possibility is that they
don't NEED to do some of the things, so it can be a kind of two-tier interface in terms of learning
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it.]
I don't think it's very confusing. There are really only three things you can do: click on a

blip; move sections around; exclude portions. I don't think that's very hard to understand.
In fact I think this is much less complex and more intuitive than the "clusters" prototype.

This mockup, unlike the others, doesn't combine symbols with colors but just has colors alone
and one type of symbol. That's because the symbols have to be thin lines to fit in the small
horizontal space. What to do about color-blind people then? [Note: I found a good resource
online to deal with this - http://www.vischeck.com - software that simulates what your color
scheme looks like to color-blind people.]

I think this is resolved by the ability to change legend colors. Eventually the user should
be able to save color sets. But see above problems with the legend - so I am not sure if
this prototype should even have a legend.

If the SMIs are very very small to fit onto the lines, will it be possible to hover over them? Will
people have that good control over the mouse to do that? (Especially older people sometimes
have trouble being extremely exact with the mouse.) On the other hand, does this matter? Maybe
the hover is a BAD thing for this prototype and shouldn't be there, because it will distract people
from clicking quickly, which is more like what we want them to do.

Yes, hover is bad for this prototype and I didn't even bother to implement it when I saw
how impossible it would be to use.

Shouldn't there be a way to see lots of story TITLES at once, instead of one at a time, by
hovering or clicking? People can read lots of titles at once, why can't they do that in this? This
application is different from the Glass Engine in that people need to hear audio, but they can get
a lot out of reading titles to SMIs. [The query should be dynamic, in the sense that people can
read different titles (and texts) while holding down the mouse and dragging. So it's not the same
as reading lots of titles in a list, but it can be quick. One change that might be necessary is that
people might want to read the "current" title ABOVE the graph lines instead of below, so it's
easier to see the impact of their changes. Not sure on that.]

I think this is still a problem and maybe my design for where to put the name of the SMI
is bad. I'm not totally happy with it. One possibility is to not put the text of the SMI on the
window at all (freeing up a lot of space) and thereby have not only room for more graph
lines but also room to have the SMI title(s) larger and more noticeable. That would have
to be tested.

Won't it just be really confusing if SMIs can be in two places on one graph line (say if they have
two values for Intent or something)? Doesn't that break the object-representation idea of one line
for one SMI? [Well, yes, but I'm not sure there is anything we can do about that.]

Actually I don't think it's all that confusing with the multiple tiny pointers in place. If you
just say "these are all the places where this SMI shows up", I think that is understandable.
New questions for testing

1. Is there a scale limit (number of items) above which this visualization is just not useful? If so,
what can be done to work with/around that?
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2. Should this visualization include the legend, given that there are so many problems with it
being used meaningfully?

3. Should the text of the SMI be on the window? Should the title(s) of the selected SMI(s) be
moved to somewhere else where they can be more noticeable? Or is the current design
workable?
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Prototype screen shots
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FData e Horatio Lord Melson: The Battle at Copenhagen A
War of 1812: A race of shipbuilding Jﬁ,
From "The Life of Horatio Lord Melson® by Robert Southey :\
The three Morthern courts had formed a confederacy for making England resign her naval rights. Of these cours,
Russia was guided by the passions of its emperar, Faul, a man not without fits of generosity, and some natural
goodness, but subject to the wildest humours of caprice, and erased by the possession of greater power than can
ever he safely, or perhaps innocently, possessed by weak humanity. Denmark was French at heart: ready to
co-operate in all the views of France, to recognise all her usurpations, and obey all her injunctions. Sweden, under
] - |3 king whose principles were right, and whose feelings were generous, but who had a taint of hereditary insanity,
sort by data type 7| e e e e e R

This screenshot shows all three sample data sets combined, with the two types of character
archetypes and the Source quality drawn on graph lines. The Intensity quality is selected for the
legend. The user has selected the "Battle at Copenhagen" SMI (out of the two SMIs at the pointer
location) to read. By looking at the little gray pointers the user can see how the "Battle at
Copenhagen" SMI, and the "Race of shipbuilding" SMI at the same spot, and SMIs linked to
either of them through shared filter attributes, are indexed with regard to these particular filters
and qualities. For example, the only character archetype these two SMIs are not linked to (that
has no little gray triangles above it) is the "Free Ride" archetype. One might wonder what it is
about "Free Ride" that makes it absent from these SMIs.
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Here the user has noticed that the "Powder Keg" character archetype is particularly dense
(including in linked items) and has decided to look at it by itself. The user has selected the same
Copenhagen/Race SMI pair again, by clicking on one of the little gray pointers that show the two
SMIs in the "Powder Keg" graph line.
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Here the user has decided to exclude SMIs indexed with "Historical" and "Fictional" values for
the "Source" quality and consider only contemporary sources. Note that the items indexed to the
"Powder Keg" character archetype have depopulated considerably from the previous screen shot,
and that the previously selected SMIs (Copenhagen/Race) have disappeared from the bottom of
the window. Because the user is doing this in dynamic query, that is, while they are moving the
exclusion line back and forth with the mouse, they can compare the results back and forth. The
conclusion is that the "Powder Keg" archetype is more strongly represented in the historical SMIs
than in contemporary ones. Not only are there more historical SMIs indexed to the "Powder Keg"
archetype, but they are more strongly linked than the contemporary SMIs.
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French at heart: ready to co-operate in all the views of France, to recognise all her usurpations, and obey all her injunctions. Sweden,
under a king whose principles were right, and whose feelings were generous, but who had a taint of hereditary insanity, acted in £

Finally the user has decided they want to think about the "Intensity" quality of the items indexed
to the Powder Keg archetype. They are finding it hard to see the tiny little lines, so they set the
"Draw Thicker Lines" option on. Now they can see that, interestingly, there appear to be more
neutral and positive items indexed to the Powder Keg than negative items (as seen by the line
colors). This is an unexpected result, so the user may decide to follow this pattern further,
perhaps by excluding some sources again to see what Intensity values drop off; or by dragging
the Intensity quality to a new graph line and excluding some of its values.
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Command-line Application

Mockup

Description

This will be a very simple interface consisting only of a small set of commands and a "shell"
program that the user can type into and see textual results in.

Why make this prototype?

Actually, I decided not to make this prototype because, on reflection, I realized that while it may
be interesting in terms of query and agents and all, it is not, strictly speaking, about visualization.
And actually, though it might seem like a quick exercise, supporting a command driven system
can be quite involved - menu design for optimum memory recall, how to show the most
information in the smallest (text) space, and so on. If there were infinite time it would be an
interesting test, but it is much lower priority than the other possibilities.
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Text Panels Application
Mockup

Description

This is a sort of test of the simplest possible text-only system by which one can quickly browse
around the database. There are any number of copies of one basic unit, which has three parts: a
list of all available indexes, a list of SMIs resulting from the query posed by clicking on the list
of indexes, and the text of one SMI resulting from a click on the list of SMIs.

To support OR queries, the user can optionally select multiple items (Ctrl-click) then choose
"Add merged index" from a popup menu. This will add an EXTRA item to the indexings list,
which is item A OR item B. They can then click on this as usual to AND it with other items.
(This is similar to merging rows/columns in the Sliding Panels prototype.)

Mockup screens
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Why make this prototype?

There are two reasons to make this prototype: 1) to see how well it will work to ignore all the
fancy bells and whistles of the graphical prototypes and just present the information very simply
and give the user the chance to query and juxtapose; and 2) to address the "dots" issue by
removing all graphical components. The test will be to see what the graphical prototypes add that
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this simpler prototype can't provide.

How does it address the scenarios of use?

It's not clear how well this prototype will support any of the scenarios. It may be too simple and
not helpful enough; but then again it may clear away complexity and make it easier to experiment
and explore.

How does it address the requirements of the scenarios it addresses?

This prototype is high on compare/contrast but low on manipulate and drilling down.

How does it address the contexts of use?

This prototype will be more useful for query than the others, since doing a query using this will
be simpler. For serendipitous encounter it remains to be seen. For experiment, maybe. In general
this prototype requires the user to keep more of the tools for what they are doing in their own
mind, because it gives them less "support". The question is, is that bad or good?

Text Panels Prototype

Major changes from the mockup

There were no major changes between this prototype and its mockup; it was implemented almost
exactly as envisioned. It was not very complicated. The one change was that I found it necessary
to add a "query report" so that the user can see what has been selected in the tree list.

Good things

Juxtaposition works. It is quite useful to be able to set multiple queries alongside each other and
compare the lists of items. One thing that you immediately want to be able to do (but that the
prototype doesn't do) is name queries, save them, and recall them. You might even want to save
sets of queries.

Another thing that is good about this prototype is that there is very little to explain. Here is a list
of indexes; click on those; here are the items linked to those indexes; click on those to read them.
The user still has to understand that the data has metadata indexes, but they don't really have to
understand the difference between filters and qualities (as they do in the "clusters" prototype).

Issues and problems

I don't think this interface is very elegant or inspired, more like dogged. It is hard to move around
in; things get cut off easily; it can be easy to lose one's place. It could do with some improving
(though how I'm not sure).

I personally find this interface kind of boring compared to those of the other prototypes. It doesn't
draw me in. I also think this is somewhat limited in terms of the types of comparisons that can be
done and the kinds of patterns that can be followed.

There is a bug in the current version of the windowing system I'm using (wxPython) which
means that when the user adds or removes an up-down panel, any multiple selections in the
indexing list get lost (only the first selected item is retained). These things happen.
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Things not done

The mockup was not very complicated, so it was easy to implement everything in it.

Open questions (originally in mockup report) reconsidered

Will having lots of juxtaposed panels be extremely useful, or just confusing? Will it really be
helpful to look at lists side by side, or is that not useful at all? Would this be better off with just
one panel?

Definitely useful, definitely better than with just one panel. Though how useful this whole
thing is remains to be seen.

What about when the list of SMIs resulting from the query is in the thousands? What is the point
of showing it in a list then?

Probably less useful then, but it is important to realize that people can only make sense of
$0 many items at once, no matter where or how they are displayed. If there are thousands
of items in the list, then people will probably make more complex queries until there are
fewer items in the list to deal with.

What happens when the SMIs shown have bad titles, like "XHEDCI15" and "SDGYIO"? Then
where is the usefulness of showing the titles, and wouldn't you be better off with a scatter plot?

In that case this prototype would be at a major loss. All of the prototypes would suffer if
the SMIs had non-informative names, but this one would suffer the most. What you could
do is, if the SMI name is determined to be uninformative (in some way - short, or no
recognizable words), instead of the name the first few words from the SMI text could be
shown.

Why do you have to repeat the indexings list in each panel, taking up lots of space? Couldn't you
just have one list and drag things to the panels, or some other way of selecting?

As with the other prototypes, there is value in the list of indexes appearing permanent. In
this case, I do think it is warranted to keep it in all of the up-down panels. The prototype
includes an option (via the menu) of hiding all the indexing trees, so they are only looking
at query results.

New questions for testing

1. Is this prototype useful enough to keep, or are the other prototypes so much better that this one
should just be dropped?

2. Might people use this in ways we had not considered (and find it useful for reasons we had not
considered), and might the absence of "dots" prove more appealing than it seems?

3. In what ways could this prototype be more user friendly?

Prototype screen shots

MNR Project Report - December 30, 2004 - Cynthia Kurtz 77/ 109



i ) X e AN OOy ] =] (=) ] |
File Options  Help ‘

<Al j <Al 4
— Filters —=—Filters
[+ Leadership Character [+ Leadership Character
= Leadership Situation = Leadership Situation
They Don't Lave Me They Don't Lave Me
[ F.U.D.
Stuck in Quicksand Stuck in Quicksand

[~ =

sort by data type Energy Drain

F.U.D., Dark alley, Day-of-terrar, Failure All Things Are Fassible
=aftack on the US3 Cole A HharHave) Beeamet
“Benjamin Franklin: The Letter of Recammendation
“Case Study Motes

“Cohen and Yern Clark inteview on Mews Hour
“Columbus: Discovering America

I~ =

|sur1 by data type

"Horatio Lord Melson: The Battle at Copenhagen |King Of The YWorld, Warm and Fuzzy, Lion and Latb
“Louis ®IY: The Small Windaw *aftack on USS Cole: Background

“Marie Antoinette: So Fine an Inheritance “Case Study Notes

“NEA's waming arrived too late to save the Cole “Darwin: Great Wonders

“Mapoleon: Crogsing the &lps

"Mapoleon: Gratitude

“Pentagon Aide Gluits; Warnings lgnored, He Says I| | [official now says 'no evidence' to link Bin Laden to Cole bombing
“Report tells how to prevent future USS Cole-style attacks *Oiscar Wilde: Sunshine

"US and Yemen said not agreeing on Cole case *Security forces foil atempt to blow up minister's hame

“U33 Cole commision report “0.3. says it was wamned an Egyptian lslamic Group

Al Bt o Rk *Us and Yemen said not agreeing on Cole case

“U3S Cole commision report

October 26, 2000, Thursday
FOREIGHN DESK.

Lt =1

Pentagon Aide Guits; Warnings lgnored, He Says 15 Jan 2001 k
By ELIZABETH BECKER and STEVEMN LEE MYERS (MNYT) 673 words YEMEN: J
WASHINGTONM, Oct. 25 - & Pentagon intelligence analyst resigned Security Forces Foil Attempt To Blow Up Minister's Home

one day after terrarists bombed the destroyer Cole in Yemen, & senior security official said on Monday that Yemeni authorities
protesting that his superiors had ignored his warnings of an imminent foiled an attempt to blow up the house of the interior minister

threat to Ametican forces in the region, senators and defense officials possibly over the arrest of suspects in the October attack against
said today. a L3, warship. The plot was foiled three weeks ago when

The resignation of the analyst - who monitored terrorist threats in the security gquards discovered explosives in the courtyard of Interior
Tgip‘nIfIUIr_ltlhBhDBernfeulnmemgeﬂce‘P«gency;j r‘aiﬁ_ed new guestions on ’ Minister Hussein Mohammed &rab's home in the capital Sana'a. 7

Here the user has made a simple two-part comparison by selecting situations seeming to do with
danger (FUD, Dark Alley, Day-of-terror, Failure) alongside situations seeming to do with the
absence of danger (King of the World, Warm and Fuzzy, Lion and Lamb). Interestingly,
newspaper articles about the Cole bombing can be found in both sets. The user has selected one
Cole article that is particularly alarming (analyst resigns with warnings of more problems to
come) and one that is particularly reassuring (terrorist plot is thwarted before it can be carried
out). In a sense those two articles are the extremes of expectations about intelligence and
terrorism: we thwart all attempts and become impervious to plotting; or we institutionally ignore
obvious dangers and are therefore incapable of improving the situation for the better.
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Here the user has decided to compare some of the characters in the items. They have chosen the
worst of the worst (Rattlesnake, Monster, Threat network) alongside the best of the best (Ideal
Worker, Superman, Patriot). Interestingly, the same item (Mr. Foreign Devil) shows up in both
lists. Sensing that this may be a "pivot story", or a narrative which contains multiple filters of
interest and thus elucidates complex connections between filters, the user decides to explore
further.
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Here the user has chosen another group of character archetypes - the powerless (Underling,
Worker Bee, Sucker, Entrenched bureaucrat). Again the Foreign Devil narrative appears. Now
the user will probably read that narrative to discover why all three groups of archetypes appear in
it, and what it can say about the relationships between those archetypes. The user might want to
save that narrative as a particularly good one for explaining (literally or metaphorically) a
complex situation in which all three groups of archetypes are present and interacting.
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*Mark Twain: The Shape of Walnut Bt
“Mapoleon: Crossing the Alps
*Official now says 'no evidence' to lir
"Opium Wars: Bitter humiliation
“Opium Wars: Dauntless struggles to
*Opium Wars: False sense of superiol
“Opium ‘Wars: Forcing a lasting benef
*Opium Wars: Mr. Foreign Devil
"Opium ‘Wars: Mothing Left to Take or
“Opium Wars: Opium is the currency
*Opium Wars: Sordid base and viciou
“Opium ‘Wars: The windings of Chines
*Opium Wars: The yoke of the Manch
"Opium Wars: Wine and moanlight
“Opium Wars: Working for one's child
*Oscar Wilde: Sunshine

“Pentagon Aide Gluits; Wamings lgno
*Roosevelt Arguing with His Own We

i i W i b e i i

S

"shraham Lincaln: The Debate

“Benjamin Franklin: The Letter of Recommendation
*Booker T. Washington: Making Bricks

"Case Study MNotes

*Charlotte Bronte: Revealing the Secret

*Caohen and Vern Clark inteview on News Hour
“Columbus: Discovering America

*Darwin: Great Wonders

“Edison: Bottles of Poison

*Edison: The Man Higher Up

*Helen Keller: & Patchwork Quilt

“Horatio Lord Melson: The Batile at Copenhagen
*Interview Mary Jo White

“Louis ®I%: The Small Window

*Marie Antoinette: Meeting the Public

"Matie Antainette: 5o Fine an Inheritance

“Mark Twain: The Shape of Walnut Bend

*M5A&'s warning arrived too |ate to save the Cole
“Mapoleon: Crossing the Alps

*Mapoleon: Gratitude

"Opium Wars: Mr. Foreign Devil

“Opium Wars: Mothing Left to Take or Destroy
*Opium Wars: Opium is the currency of this country
“Opium Wars: The windings of Chinese politics
*Opium Wars: The yoke of the Manchu dynasty
*Opium Wars: Wine and moanlight

“Opium Wars: Warking for one's children

*Czcar Wilde: Sunshine

“P.T. Barnum: *ellow Bear

*Pentagon Aide Guits; Warnings lgnored, He Says
*Repatt tells how to prevent future USS Cole-style attac
"Roosevelt Arguing with His Own Words
*Roosevelt: Mass Contact and Intermingling

"5, says it was warned on Egyptian Islamic Group
*Ulysszes 5. Grant: | Was Thankful Too

k

I~ I

-

o3 ||:vr'nrni frar "Tanrt | ifo in Thina" ko leaar Taolnr

J=

Finally, here the user has hidden the indexing trees so they can compare the three lists of items
more carefully. For example, they can see that "Pentagon Aide Quits" is also listed in all three
groups, so that might be another narrative worth considering as useful.
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Web-like Application
Web-like Mockup

Description

This interface will limit itself to only text, via a web browser. It will start with a simple natural
language query, which will be linked to filters in an extremely simple way (to test): through
matches between words in the search query and attributes of filters (with stemming and synonym
lookup). The prototype will present the user with search results, which the user can then examine
and sort by various means. The user can also narrow the search by querying on qualities. They
can also "slice" through the data by looking at all SMIs linked to particular filters or quality
values; and they can "drill down" and look at information on filters and qualities.
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Mockup Screens

[Webby P rototype m

LU€C I'y

Show me stonies about not knowing whether to trust officias of
foretgn govermments who say they are cooperating wath you

Thizis a completely web-basedinterface that relies heavily on natural language processing.

Btep 10 The user types in a natural language query based on the situation they are thinking
about and dicksSearch. (The “Query”™ shaped textis a stand in for a startup screen)

Mo te: In this mecloup, unlike the other ones, the result of doing w hat the blue arvow s
say is reflected on the NEXT screen, not the current screen. This isbecause inweb
interfaces the clicked-on items often go away from one screen to another.
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[Webby Prototype

O

1615 how me stores about not knowing whether to trust officials of
’Hi‘ oreign gove mments who say the v are cooperating with you.
oIt e

[ Advanced search | gacle
Options -

301 items found. Sorted by relevance Sort by date, filter, location
S5ix Yemenis ortedly Detained For Eole In Cole Attack

Yemer sources cloge to the invest gation .. authorities have detained six

reportedly told Yemeni inve sh gators he received s orders..
and 26 similar linked to Mahdi Diouble dealer, Excuses. Scapegoats

Investigntors Seelt Links To Bin Laden
...Freeh appealed in a joint statement for greater cooperation from the ¥Yeme

Yemerd men ... no chargeswould be fileduntil the investigati on was cu:umplewme aucrat (98 items)

in the irmvestigation because FBI agents have encountered the same problem. . Associations
anl 33 similar linked to Tools of Power, Associations among plavers, Entre nchecd

Yowr cuerywas matched to
these filters:

Dlahchi (53 items)
Entrenched

Double dealer (126 items)
Excuses (47 items)

Scapegoats (21 items)
s Tools of Power (254 item &)

bure aucrat

US And Yeanen Said Not Agreeing On Cole Case

amongplayers (30 items)

Yemerd sources sad on Saturday that ¥ emen and the Umted States disagres
whether to try three suspects in the 155 Cole bombingin absentia orwaitt
hold amy trial watil it is clear whether they have fled the ¢ounty.

anl 72 similar linked to Tools of Power, Excuses. Enftrenched bureaucrat
Report Tells How To Prevent Future USS Cole Style Attacks
.t specific intelligence warnng of the attack before the Cole was hit,
although ant- Am erican elements had been repomtedinthe areainpast

... great deal of attention was pad in the report to the idea of decicated "forg
protection officers...

anl 20 similar linked to Excuses. Entrenched bureaue rat

Step 20 The user is immediately

1 ezentedwith ex anple resalt SMIs
with links to “similar™ items that are
linkedto the same filters. Filters are

and the attribute lists of filters. Highe
munber of filters pulled out by the
qUEry.

bureacrat” filter name.

chogen by similavity between the cquery

i11 the ligt are item s inkedto the greatest

Mext the user clicks on the “Entrenched

st
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[Webbv Prototype

0

1615 how me stores about not knowing whether to trust officials of
’H.L‘ oreign gove mments who say the v are cooperating with you.
oIt e

Adva.m:d search

O]Jﬁoni

Entrenched bureaucrat

Defined in Johamesine g C onference on January 3, 2005 by 28
analysts taking onthe identity “Western educated African diplomats”™
Attributes:
Defensive
“Dordt want to hear anything bad”
Also found in ] 2 other filters
Fead example stories illustrating this attribute
Flati onalizing
“Always an explanation’”’
Also found in 32 other filters
Fead example stories illustrating thi s attribute
Too busy to care

“I hawe no time for your conceans”
Alzo found in 6 other filters
Fead ex ample stories illustrating tld s attribuate
Mot my faultfproblem
“Didl have responsibility for that?”

Also found in 29 other filters
Fead example stories illustrating tld s attribute
Follow procedwe
“Listen Mister we have males arowd here”
Also found in 8 other filters
Fead example stories illustrating thi s attribute

Step 3: The user has clicked on the
“Entrenched bureaucr at™ link. The user
can trace each attribute of the filter back
to what other filters have it in common

M ext the user lits the “back™ button to
go back to the last page.

[Webbyv Prototype

O

181' how me stories about not knowing whether to trust officials of
’H-L‘ oreign gove mmments who say the v are cooperating with you.
oine

Advanced search
Options

391 items found. Sorted by relevance. Sort by date, filter, location

Six Yemenis Reportedly Detained Forr Role In Cole Attack

Yemen sources close to the invest gation ... authorities have detained six

Yemen men ... no charges would be fileduntil the investigation was complete. .

reportedly told Yemeni inve stigators he received i s orders..
atud 26 similear linked to Mahdi, Double dealer, Excuses, Scapegoats

icntors Seek Links To Bin Laden
...Freeh appealed in a joint statement for greater cooperation from the Yemenis
in the irvvestigation because FBI agents have encountered the same problem. .
ancl 33 sumilar linked to Tools of Power, Associations among plavers, Entre nched
bure aucrat

US And Yemen Said Not Aoreeing On Cole Case

Yemen sources sad on Saturday that ¥V emen and the United Btates disagree on
whether to try three suspects in the U35 Cole bombingin absentia or waitto
hold arry trial wntil it ig clear whether they have fled the country.

atdl 72 sl ar linked to Tools of Power, Excuses, Enfrenc hed bureancrat

EReport Tdls How To Prevent Future [1SS Cole-Styl e Attacks

Yowr querywas matched to
these filters:

Mdahdi (53 items)
Entrenched

bwreaucrat (98 items)
Diouble dealer (126 items)
Excuses (47 items)
Bcapepgoats (21 items)
Tools of P ower (254 item &)
Associations

am oz players (39 items)

..no specific intelligence warning of the attack before the Cole was hit,
although anti-American elements had been repomtedinthe areainpast

Step 4 Back atthe main results page
(notling changed), the user clicks on the

... great deal of attention was pad in the report to the idea of dedicated "ford“and 26 similar” under the first item,

jrotection officers. .

ated 29 similar linked to Excuses, Entre nehed bureauc rat

hwhich will bring up all items linked to
the four filters shown there.
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[A7ebby P rototype

0|

Fhow me stories about not knowing whether to trust officials of
Foreign gove e nts who say fhe v are cooperating with you.

i)

Libranced search
Options

27 Enitrieslinked to Mahdi, Double deales, Excuses, Scapegoats
Sorted by relevance. Sort by date, filter, location

Six Yemenis ortedly Detained For Role In Cole Attack

Yemern sources close to the iurvest gation . authorities have detained six
Yemerd men ... no charges would be fileduntil the imwvesti gati on was complete. .
reportedy told ¥emeni invve st gators he receved s orders...

Defense: Evidencein UUSS Cole case lacks credibili

The lawsyer representing five men accused of .. evidence presented by
progecutors "lacked creditality”... questoned prosecutors' insi stence ont
abgertia ... making my clients scapegoats in this case..

Cole suspects deny knowledge of evidence

the third suspect Fahd al-Q as’ e demied the material evidences submittedb
progecution .accused the suspectedtenorists of forming or setting up an arfhed
Zang, .

..askedthe Bana’ aCriminal Court to upholdthe case for final hearings, WWS&I o1 shonglybiased W

Narrow your query by

Intent
|fc.fzoosgl

[V]

Crigin
[tchoose]

[¥]

Intensity
trong negatre or uegativel v

Objectvity

Cole Bombing Investigation Widened; Some ""Detentions"’
Reported

... widened theit probe info the bombing of the U353 Cole to Saudi Arabd
a far eastern Yemen province known for its outlaw tribes. ... an Aden a
where bomb-making equipmentwas found also wyielded documents they|
originated in Hadbramaut _home to lawless tribes that have ld dnapped
for ransom. ..

inkedt

tep 5: The uger has clicked on the first “and
26 simila™ link. They are now presented
withh a list of all 3MIslinkedto the set of

Iters the first SMI inthe main list was

o.

ext the user makes selections from two
oxesinthe “narow yow gquery’ secton.

Webbw P rototype

O

181' how me stories about not knowing whether to trust officials of
’Hi‘ oreign gove mmments who say the v are cooperating with you.
oine

Advanced search
L Options

14 Entrieslinked to Mahdi, Double dealer, Excuses, Scapegoats.
Intensity “strong negative or negative”, and Obj ectivity “biased or
strongly biased”

Sorted by relevance. Sort by date. filter, location

Defense: Evidencein UUSS Cole case lacks oredibili
1 representing five men accused of . evidence presented by

secutors "lacked crecibility”. . cuest oned progecutors' insistence on tryingin
abzertia .. making my clients scapegoats in this case. .

Cole suspects deny knowledge of evidence

.askedthe Sana’ a Criminal C owrt to upholdthe case for final hearings, while
the third suspect Fahd al-Q ag” e demedthe material evidences submitted by the
progecution . accused the suspectedterrorists of forming or sething up an anmed

Warrow your query by

Intent
[tchoase]

[V]

Crigin
|{c.fzoose]

[V]

Intensty
Ftt-ng negative or 11.egative| v

Olbjechvity
biased or shonglybiased [W

gang ..
Cole Bombing Investication Widened: Some "'Detentions'
Reported tep

owidened their probe info the bombing of the U35 Cole to Saudi Arabia
afar eastern Yemeni provinee known for its outlew tribes. .. an Aden aparfiwith

originated in Hadhram aut. . home to lawless tribes that have ld dnapped for

for ransom... ext

where bomb-making ecquipmentw as found also yielded documents they befor st

5: The uszer choozes to narrow the

cuery by choosing only S 5 index ed

high emotional intensity and bias
ong bias.

the uszer cicks on the first 3T in

he nartowed list
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[VWebbv Prototype

0

1€1;

Home

Liow e stories about not knowing whether to trust officials of
oreign gove mments who say the v are cooperating with you.

Rith Options

Libranced search

Defense: Evidence in USS Cole case hicks credibility
USA Today — Fosted S/18/04

SAN'A, Yemen (AP) — The lawyer representing five men accused of plotting
the deady 2000 attack on the destroyer T3S Cole said Wedne sday the evidence
presented by prosecutors "lacked aredibility" — ineluding the sowce of the
explosives and boat used inthe bombing

Abdul Aziz al Sanawl also questoned prosecutor s insistence on hying in
abzertia Abd al Falim al-M ashuri, the sixth defendant and the alleged
mastermind of the October 2000 suicide attack that lalled 17 American sailors.
"Thizinsistence is aimed at malking my clients scapegoats in this case," he said
Al-Nasghiri's cowt appointed-lawyer, Mohammed al- Azali, also wged the cowt to
i smiss the case.

Al Waghini isinl 5. custocy at an widisclosed place. Butwhile ¥ emerd officials
have said they asked the Urited States to hand Iim over, prosecutor Saced al-
Anel questioned that the Yemen government had sought his extradition
"Thizisnot rue. We have no official documents confirming thathe is in 173

Thisitem is linked to these
filters:

Mahich (53 items)

Double dealer (126 items)
Excuses (47 items)
Scapegoats (21 items)

Bee other items similar to

item with respect to:
Intensity (297 items)
Oy ectivity (394 items)
Perspective (1593 item )

Other people who viewed
thisitem also viewed:

Hunt growsinY emen

custody," al-Anel said

Yemen Foreign Ministry officials contacted by The AssociatedPre
Wednesday refused to comm ent on the prosecutor’ s claim that the g
had not asked for al-Nashin's extracditi i

In the attack, two suicids bombers rammed an explosives-laden bos
Cole as it tefueledin the southern ¥ emend port city of Aden. The af
blamed on Ogama bin Laden's al-Qaeda terrorist network.

Step G: The user has clicked on one item. They
catl readthe item, or they can go back out into
the database through options to find similar
BN ete. Mote I lave not thought these out
well, they would depend onwhat was possible.

Mext the user cicks on “Home” toretwnto the
1Tl CUETY Page.

Webbyw P rototype

LU€C I'y

Show me stonies about not knowing whether to trust officias of
foretgn govermments who say they are cooperating wath you

Browse

E

ep 7: Now the user wants to
owse instead of query. They

click the “Browse” button
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[Webby Frototype

L

& Advanced search | gacle
Options -

1615 how me stores about not knowing whether to trust officials of
’Hi‘ oreign gove mments who say the v are cooperating with you.
oIt e

Browse: All Filters

strategy, Implementation Opinion, Safe
haven Tools of Power, Values

Themes( description)

{g Aszzociations anong players, D ay-in cowt
Excuses, Failwe, Fatwa, Jihad, Opposing

forces, Power grab, 3 capegoats, Thwaited

Character archetypes (description) Do v f e niints s
% Coxrboy, Double dealer, Exfrenched JEmer ot Non 1% Batesablihs
"(E ureauerat, Lackey, Mahdi, Patriot, Tlweat U—QE—LS Shmn St e
gi networle, Vams e
2 Situational archetypes (deseription (description)
J%? Accelerators, Asvinetric warfare Chyowic M on-state, Non 173, U3
ST | Bitnation, Day-of-terror, Decision,
A Dizsatisfaction Economic stability, Evolving

Ftep 3: The user is by owsing all filters
ey type. They carlt get to indivicuaal
B = from here, but they can “drill
down” to the filters of each type from
here. Thisiz a Yahoo style ditectory.

M ext the user clicks on “Character
archietypes’.

[F7ebbw P rototype

T

B Advanced search | Bacle
Options

191‘ how me stories about not knowing whether to trust officials of
’Hi‘ oreign gove mmments who say the v are cooperating with you.
oine

Browse: Character archetypes

.| Cowboy (descript on)
N US Sayvs It Was Werned

U3 AndY emen Said Not Agreeing .
Binl aden Delighted

and 25 alzolinked to this filter

Mahdi ( de scripti o)
Attack Was Planned.
Aati- TS Plots Eeported ..
USS Cole Feport Eeleaged
andZ1 alzolinked tothis filter

Double dealer (descripti o)
Y emen cowt adjouns T3S .
US AndYemen Said Not Ageeing
U35 Cole Eeport Feleaged

o

Patriot { descripti on)
LSodthorities in State of Denial.

Ul AndYemen daid Mot Ageeing ...
USE Cole Feport Released

ancd 235 also linkedto this filter

Entrenched bur eaucrat {descripti o) e

US And Y eanen Said Not Agreeing
Repoirt Tells How To Prevent Future.

and 197 alszo linked to this filter

"ﬁ«g,@-— Bix Yemenis Repoitedly Detained.
v

Lackey ( description)
Blast at British Embassy
US AndVemen Said Not Agreeing
UBSE Cole Repoit Releazed

annd 1 47 alzo hnkedto this filter

Threat network ( description)
US Sayes It Was Warned
US AndYenen Said Not Ameeing
UBE Cole Feport Releaged
and 231 also hnkedto this filter

Step 90 The useris looking st character

archetypes. They can see a few example
(strongest linked) 3MI s and a link to see
all of the linkeditans. [Mote I just threw

and 365 also linked to this filter

2 cicio S

these pehures in from clip art, they are
ot appropriate. ]
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Why make this prototype?

The main impetus for this prototype is the statement by some analyst to Steve Sickels that he was
sick of seeing "dots" in programs, and by Steve's opinion that many analysts want to deal mainly
with text. Also, it is to test how web ideas can be used and how they might be received (for
example, the concept of doing a natural language query and getting results one can peruse,
however poorly the search does). And it is another text-only alternative to graphical prototypes.
This prototype could, for example, have a very short learning curve because it builds on
expectation of what types of systems people see on the web.

How does it address the scenarios of use?

It might be better for Narrative Reasoning than the other approaches, since the user will often
have more context available than in the other prototypes (e.g., "starter" lists of SMIs with "more"
links, instead of a bunch of dots). It might also be good for Us and Them, since it will be more
obvious that one can examine the filters. The scenario that will suffer in this prototype will be the
Detect Weak Signals one, for two reasons: (a) it will be difficult to do much experimentation,
and (b) with so much data presented in such a small space, it will be easier for outliers to get lost.
The natural-language query will probably not work very well, though that could conceivably be
improved later. The ease of not having to learn how to navigate a system with lots of "dots" or
"blobs" or "handles" or "grids" might swamp all other considerations (or not).

How does it address the requirements of the scenarios it addresses?

It should be better for drill down, because it will be more apparent that things can be looked into
because they will have the look of links. Comparing and contrasting should be supported, but
more in predefined ways than in open, fluid ways. Manipulating will not be well supported,
because it will not be very easy to move things around when most of the screen is taken up with
results.

How does it address the contexts of use?

In some ways this prototype is more broadly spread than the others, because people are used to
having web pages make suggestions and propose things they might want to do. It is a more
conversational type of interface. But there are so many options and few places to put them on a
web page, so it may be difficult to give people all the tools and capabilities they would otherwise
be able to do. It should be good for query, not very good for experiment, and very good for
serendipitous encounter.

Web-like Prototype

Major changes from the mockup

The startup page incorporates the browse screen envisioned in the mockup, simply because there
is no reason to show the user a mostly blank page. The user can search from any page including
the startup page.

There is no sorting by "date, filter, location" in the query results pages, simply because the items
are already sorted by filter and because date and location information is not there. This would be
a good facility to add when and if that information was usually available (though beware, many
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times there is only one date for a batch of items collected in parallel).

Let me describe how the search function works. It is painfully simple, and of course one would
never accept it in a "real" program. The prototype takes the search text the user entered, breaks it
up into words (things separated by spaces), and looks for matches (full or partial) between each
word and each attribute of each filter in the loaded data sets. (Partial matches mean you can
search on ridiculous things like "a" or "ly", but also you can search on "fear" and get "fearful",
which is better than nothing at this point.) A list of matching filters is retrieved. Then the
program combines the matching filters to produce all possible sets of those filters (ABC, AB,
AC, BC, A, B, C). Because this could go on for a very long time and is exponentially increasing,
the program arbitrarily caps the total number of matching filters at six (that should be user-
specifiable; I just capped it based on a reasonable wait time). Then the program looks for SMIs
that match each combination of filters, and any combination that has matching SMIs goes into
the result list. The result list is sorted by the sum of matching attributes in each combination of
filters. Thus, to some extent, saying that the search results are sorted by the "relevance" of the
results has meaning.

The big limitation of this scheme, of course, is that the search text has to match the attribute texts
exactly. It produces stupid things like getting the attribute "no energy" when one searches on
"energy". One would of course use stemming and synonym lists and checking for negation and
all that to make the search work correctly. However for this prototype we can do some hand
waving about that since those things are well understood and it is just a matter of spending time
on it.

Because the search is so primitive I added some sample searches (at the bottom of the startup
screen) that work well with the sample files. One can also look at all the attributes and search on
those. Of course, those searches are just as though the attribute was entered as a search text,
meaning its words are searched on separately - which could yield poor results. I have not
implemented a "quote multiple words" search exception to keep words together.

The mockup says that filter screens will link to "example stories illustrating this attribute" - that
would have to be set up in the data. Instead I added some links to find SMIs in which the strength
for the link to the filter is greater than 50% or 75%, which will probably be good example
"stories" anyway.

I should also mention that I decided to implement this in a "fake" browser window so that I could
embed it more easily in the "combined" prototypes window and also so that I could control the
look and not have to deal with random browser interpretations of the HTML. One would not
really do that in a real system; that was just for quick prototyping.

There is no advanced search or options, and the filters cannot show an image (could have done
that easily, but have no sample images to show). I added a few things (show indexing for SMI;
random SMI button). Otherwise everything in the prototype is as in the mockup.

Good things

This prototype is astoundingly simple to use. It is completely unlike any of the other prototypes
in that you could probably put this in front of anyone (let's say with a little more explanatory text
here and there, like "What is a filter") and they could immediately start clicking away. Anyone
who knows how to use a computer knows how to use a web browser, and it is natural to just start
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clicking on links. I found myself clicking happily around and around in circles, even though I
knew exactly what I would see each time. There is something about the instant gratification of it,
and also the lack of any required thought, that makes this prototype in some ways the most
attractive.

Issues and problems

The main bad thing about this prototype is that the user is limited to what somebody thought they
might like to do. If for example the user decides they want to see what SMIs are related to filters
A and (B or C), they are not going to see that, unless "advanced search" was implemented (which
would then take this away from being simple and mindless). But still, even if advanced search
was implemented, it is hard to come up with and respond to every thing that the user might like
to do in advance.

Another problem with this prototype is that there is no juxtaposition possible. The user can't get
one result list, save it, then make another query and compare the two lists. Certainly that could be
added, but again it would start becoming a more complex application that would be harder to
learn. Possibly one could hide some of the more powerful aspects in a second tier that would not
be easily accessed; say, "advanced search" could lead one to being able to save and compare
search results.

However, I'm not sure these "bad" things are really all that bad. In the particular context of
people wanting to play around with the data, this approach is very good. It's good for
serendipitous discovery, as one can go round in circles clicking on things very fast and just see
what comes up over and over again. In fact, I added the "Random" button after realizing how
interesting it was to just click on random links here and there, without thinking, and see where it
led me.

Things not done

As mentioned there are some things in the mockup which I didn't implement, such as advanced
search (boolean?), options, a pretend nod to collaborative filtering ("Other people who viewed
this item also viewed"), and filter images.

Open questions (originally in mockup report) reconsidered

Will this prototype be just too slow? If I have to click on three links and reload the page every
time, whereas in a graphical prototype I could just drag something on top of something else, isn't
that worse? [Maybe, but not if the dragging is not obvious and you have to remember it. Possibly
this interface would be much better for improving the number of people who could use the
system, but worse for improving the depth with which one user could plumb the system.]

This is definitely not an application for someone wanting to "plumb the depths" of a set of
data. However, in terms of slowness, this prototype feels pretty snappy, not slow at all. I
tried it with a very large file (>700 items) and it actually felt fine (compared to the
graphical ones which bogged down). People are used to looking at massive numbers of
items, from search engines; and as long as they are split into "pages" people don't mind
that there are hundreds of them. Besides, if you "narrow your query", the numbers shrink
pretty fast. I think in terms of actual time spent doing things, yes, this prototype is slower
than one in which you can drag lots of items around on the screen as little dots. But in
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terms of cognitive time, that is, the user actually making sense of what is happening, this
prototype is better - unless the user is very familiar with a "dots" system.

What if the natural language query is just too awful to use? What if people have high
expectations about it that can't be met? Won't they just be frustrated and not want to use it?

Yes, that is quite likely. However, people are very used to natural language queries now
from search engines, and they are even used to the frustrations one finds. So, this is
probably not as big a problem as you might think, especially if people can also browse the
data. Also, I am doing some hand waving here in believing that the search could be much
improved by using some industry-standard search technologies.

How will people know what kinds of questions to ask? What if they ask questions the system
couldn't possibly answer? Don't they have to have some idea of what data is in the system before
they can frame questions? [A list of "example questions" could be useful.]

Well, in my example queries [ went away from questions at all and just picked up actual
terms from the attributes. I'm not sure how much people actually type whole questions
into search engines anyway. Again, this is hand waving related to search technology.

What if the user puts in query after query and nothing comes up? Should the system then prompt
them with some "available" attributes of filters? How is that different from browsing?

I would think that if the user keeps getting nothing, the system could suggest turning on
"fuzzy" matches or that sort of thing. All old hat in terms of web search development.

One problem with doing a web interface is that people will have high expectations for it. Will
there be a lot of things that people will expect as "standard" for web sites that are harder to do in
this setting? What might they be?

I don't think that's a problem. Probably anything people can see on the web and expect
can be done in this context.

New questions for testing

1. What is the cutoff point for this prototype in terms of how much "depth" or "power" people
want to have in exploring the system, say for exploring complex patterns in the data, or for
detecting weak signals, before it can't cope? If a complete novice is at zero and a total "power
user" is at 100, will a user with a "50" value find this application useful? More useful than the
other prototypes? Or is the cutoff more like 25? Or 75? Or is it useful to all users?

2. If there is a cutoff, what can be done to increase it? What would make an HTML-based system
useful to the most powerful of power users? Advanced search? What?

3. Is this prototype as transparent and easy to use as it appears to be? Will people be able to pick
it up and use it right away? Or will they still get stuck?

4. Would there be some interesting and useful way in which this HTML prototype might be
combined with one or more elements from the graphical prototypes? For example, might the
user want to see a "graph line" of items, or a "cluster plot" of items, in response to a click on a
link in a filter page? Would that increase the usefulness of this application or decrease it?

5. If the application was made more complex to help people use it for more complex exploration,
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how could it remain accessible to the newest novices? Could it have hidden functions that
only come out if one moves into "advanced" mode? (Although modes are generally frowned
on.) Or what?

6. How successful can the search really be, if it were implemented using the state of the art in
search technology? Is it good enough to meet the needs of users?

7. What would happen if you added community-type functionality to this prototype, like
collaborative filtering and so on? How would that change it and improve it?
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Prototype screen shots

)

v X W ET I RESE T OTOT e =) L2 [X]
File Options  Html  Help
Restart | Back Random | | Search
Filters Qualities Sample searches
Persona archetype Origin

Cowboy (3 items)

Double dealer (17 items)
Entrenched bureaucrat (5 items)
Lackey (16 items)

Iviahdi (5 items)

Patriot (2 items)

Threat network (30 items)
Martinet

Leadership Character
Cead Wood (13 items)
Unreachahle (11 items)
Free Ride (9 items]
Rattlesnake (17 items)
Underling (14 items)
Honest Broker (37 items)
Ideal Warker (20 items)

Theme
Associations among players (20
items)
Cay-in-court (43 items)
Excuses (22 items)
Failure (28 items)
Fatwa (23 items)
Jihad (35 items)
COpposing forces (44 items)
Power grab (37 items)
Scapegoats (53 items)

Personal experience (4 items)
Second-hand (0 items)
Third-hand (11 items)

Historical truth (0 items)
Established news source (5 items)
Cutlier news source (4 items)
Biased wehsite (3 items)
Anakytical report (2 items)
Gowernment report (2 items)

power strong strength weak

fear fragile wulnerable scary terror
risk.

clash conflict enermy

relax happy peace wealth

new ideas energy learn change
deception hiding fooling subterfuge
trick

.. or see all filter atfributes

Intended audience .. or see all sense-making items

American public (8 items)

kly organization (1 item)

Dur allies (2 items)

Top level decision makers (2
items)

Warld public (12 items)

Vi'hat are attributes? \What are
sense-making items?

Source
Primary contemporary (13 items)
Zecondary contemporary (7 items)
Historical (28 items)
Fictional (1 item)

Intensity
Strong negative (12 items)
Megative (11 items)
Meutral (13 items)
Positive (13 items)

In this screenshot the user has just started the prototype with all three sample data files loaded.
On the right are some sample searches.
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o X VY ELT LERES ONOTYpES
File Options  Himl Help

Restart | Back Random | [danger threat fear

Search

B

Cpium Wars: Sordid base and vicious event

Excerpt from "Ch'ing China; The Cpium Wars" .. World Civilizations project ...
it wsuedud~dee/CHING/OPILIM.HTR ... The Qpium War, also called the
Anglo-Chinese ‘War, was the most humiliating d....

and 30 similar linked to Dark Alley and F.L.D. and Scapegoats and Day-in-court and
Thwarled and Vale of Tears

\War of 1812: A mere matter of marching

Excerpt From "The Canadian Dominion: A Chronicle Of Our Morthern Meighbor” By
Oscar O, Skelton, 1919 ... The YWar of 1812 gave the scaftered British colonies in
America for the first time a living sens....

and 28 similar linked to F.LLD. and Scapegoats and Day-in-court and Thwarked and

Vale of Tears

Repaort tells how to prevent future LSS Cole-style aftacks

10 Jan 2001 ... WORLDWIDE: ... Report Tells How To Prevent Future USS Cole-Style
Attacks .. A panel reported on Tuesday that the 1SS Cole hombing that killed 17
sailors exposed a "seam in the fabric”....

and 12 similar linked to Dark Alley and F.U.D. and Day-in-courfand Thwarted and Vale

of Tears

WWar of 1812: Struck at the very foundations of domestic life

Excerpt From "The Cld Merchant harine, A Chronicle Of American Ships And Sailors”,
By Ralph [ Paine, 1921 ... This second war with England was fought in behalf of
merchant seamen and they played a no....

and 28 similar linked to Dark Alley and Scapegoats and Day-in-courfand Thwarted and

Vale of Tears

Pentagon Aide Guits; Warnings Ignored, He Says

P W N PSP P S o S U ot 2o Ll Ean LA ol 1P L e e

Your query was matched to
these filters (indirect links in
italics):

Dark alley (55 items)
FLUD. (57 itams)
Scapegoats (53 items)

Day-in-cowt (42 ifems)
Thwarfed (25 ffems)
Vaie of Tears (28 fems)

Here the user has entered "danger threat fear" into the search box and is looking at the search
results. The results are shown in groups by which filters they are linked to. On the right hand side
is a list of all the filters whose attributes contained (in some part) any of the words danger, threat,

or fear.
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v X VWEDHIREST OO
File Options  Himl Help

Restart | Back Random | [danger threat fear

Search

3 items linked to Dark &lley and F.U.D. and Scapeqgoats and Day-in-coud and Thwared and
Vaje of Tears, narrowed by Intensity: MNegative

1. Opium Wars: False sense of superiority

Excerpt from "The Opium War and the Opening of China" (authar unknown,
seems to he a student essay? other pages are missing] ...
http:historyliterature homestead com/files/extended.html ... China befare the
Cpium War was closed to the “West. Foreign trade was strictly controlled by the
government, The Chinese had a false sense of supericrity, bhelieved that they had
nothing to gain by trading with the "harbarians”, After China's defeat in the Opium
\War, it was forced open. Woreover the weaknesses of China's political and social
system were exposed and the sense of superiority was shattered. Th....

2. Opium Wars: Bitter humiliation

Online newspaper article; 7The Opium YWars with Britain 1839-427 ...

http:furune . megastories.comichina/glossary/opium.htm ... Britain began to export
opium to China from India at the end of the eighteenth century, where use of the
drug guickly became a widespread social prohlem, ... In the 18305 Chinese
officers in the army wrote to Britain's Queen Victoria asking her to end the trade.
\When there was no reply, they confiscated and destroved 20,000 large chests of
opium which amounted to awhole year's supply. ... At this stage, the British East
India Company called in the help of the British arm....

3. Oplum Wars; Opium is the currency of this country

Excerpt from "In the South Seas" by Robert Louis Stevensaon, 1308 ... The main
occasion of these thefts is the new vice of opium-eating. 'Here nobody ever
works, and all eaf opium,’ said a gendarme; and Ah Fu knew awoman who ate a
dollar's worth in a day. The successful thief will give a handful of money to each of
his friends, a dress to a woman, pass an evening in one of the taverns of
Tai-o-hae, during which he treats all comers, produce a big lump of opium, and
retire to the bush to eat and sleep it off. A trader, who did not sell opium,
confessed to me that he was at his wit's....

Iarrows your guery by:

Intent

|<no choices J
Intensity

|Negative J
Origin

|<no choice= J

Intended audience

|<n0 choices

=

Ohjectivity

|<n0 choices

|

Stakeholders impacted

|<n0 choices

il

Perspectives taken into account

|<n0 choices

™=

Mearness to the event

|<n0 choices

i

Data type

|<n0 choices J
Source

|<no choices /|

The user has clicked on one group of results and is now looking at them. In addition the user has
narrowed the result group by choosing to look at only items for which the "Intensity" quality has
the value "Negative" (an obvious choice for danger, threat and fear).
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v X VWEDHIREST OO
File Options  Himl Help

Restart | Back Random | [danger threat fear

Search

7 items linked to Dark &lley and F.UL.D. and Scapeqgoats and Day-in-coud and Thwared and

Vaje of Tears, harrowed by Intensity: Positive

1. NS A's warning arrived too late to save the Cole

The Washington Times ... NSA's warning arrived too late to save the Cole ...

Cctober 25, 2000 .., Section: A ... Edition; Z ... Page; A1 ... Bill GerzTHE

WASHINGTON TIMES ... The National Security Agency issued a top-secret
intelligence report on the day the destroyer USS Cole was bombed, warning that
terrorists were planning an attack in the region, The Washington Times has
learned. ... The warning was not received until after the ship was attacked. ...
Intelligence officials say this raises questions ahout whether the military could

have taken steps to prevent the attack if the alert...

Z. Beport tells how to prevent future USS Cole-style attacks
10 Jan 2001 ... WORLDWIDE; .. Report Tells How To Prevent Future USS

Cole-Style Attacks ... A panel reported on Tuesday that the 1S3 Cole homhbing

that killed 17 sailors exposed a "seam in the fabric” of the LS. military's
anti-terrorism regime hut it can be strengthened by improved training and

intelligence. A 1J.3. Mawy panel set up after last year's bombing in “emen of the

|5, destroyer said better training and intelligence could help avoid attacks

similar to the homhing of the UZ3 Cole, The panel, appointed by U3, Defense

Secretary William Cohen, said the LS. military must make defense ...

3. War of 181Z: The surest guarantor of peace

Excerpt from the U3 State of the Union Address, Theodore Roosevelt, December
3, 1806 ... The United States Mawy is the surest guarantor of peace which this

country possesses. It is earnestly to be wisht that we would profit by the

teachings of history in this mafter. A strong and wise people will study its own
failures no less than its triumphs, for there is wisdom to be learned from the study
of hoth, of the mistake as well as of the success. For this purpose nothing could

be more instructive than a rational study of the war of 1812, as it is told, for
instance, by Captain Mahan. There was aon....

Iarrows your guery by:

Intent

|<n0 choices J
Intensity

|Pusitive J
Origin

|<n0 choices J

Intended audience

|<n0 choices

=

Ohjectivity

|<n0 choices

|

Stakeholders impacted

|<n0 choices

il

Perspectives taken into account

|<n0 choices

™=

Mearness to the event

|<n0 choices

i

Data type

|<n0 choices J
Source

|<no choices /|

Now, curious, the user has narrowed the results again but this time choosing "Positive" for the
"Intensity" quality. You wouldn't think you would find positive items related to danger, threat
and fear, so the user is interested to look at what these items are about.
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File Options Help

Restant | Back Random | [danger threat fear

Search

Report tells how to prevent future USS Cole-style attacks
10 Jan 2001

WORLDW IDE:

Report Tells How To Prevent Future USS Cole-Style Attacks

A panel reported on Tuesday that the LSS Cole hombing that killed 17 sailors
exposed a "seam in the fabric” of the L3, military's anfi-terrorism regime but it can ke
strengthened by improved training and intelligence. A L5 Mawy panel set up after last
year's hombing in Yemen of the U.3. destroyer said better training and intelligence
could help avoid attacks similar to the hombing of the USS Cole. The panel, appointed
by 15, Defense Secretary YWilliam Cohen, said the LS, military must make defense
against “terrorist” attacks one of its top priorities and train all troops to protect
themselves hetter.

T K i i e

File Options  Html  Help

This item iz linked to these
filters:

Entrenched bureaucrat (5
itemns)

Threat network (14 items)
Asymmetric warfare (12 items)
Chronic situation (6 items)
Decision (3 items)
Evolving strategy (4 items)
Implementation (3 items)
Excuses (G items)

Jihad (14 items)

Opposing forces (7 items)
Scapegoats (8 items)

Dead End (11 ifems)

Restant | Back Random | [danger threat fear

Search

War of 1812: The surest guarantor of peace

Excerpt from the U3 State of the Union Address, Theodore Roosevelt, December 3,
1906

The United States Mawy is the surest guarantor of peace which this country
possesses. It is earnestly to be wisht that we would profit by the teachings of history
in this matter. & strong and wise people will study its own failures no less than its
triumphs, for there is wisdom to be learned from the study of both, of the mistake as
well as of the success. For this purpose nothing could be more instructive than a
rational study of the war of 1812, as it is told, for instance, by Captain hahan. There
was only ane way in which that war could have been avoided. If during the preceding
twelve years a navy relatively as strong as that which this country now has had bheen
built up, and an army provided relatively as good as that which the country now has,
there never waould have heen the slightest necessity of fighting the war; and if the
necessity had arisen the war would under such circumstances have ended with our

Thig item is linked to these
filters:

Wale of Tears (21 items)
Freedom (15 items)
Mewy Horizons (17 items)
Dead End {11 items)
Ohligation (20 items)
Dark alley (21 items)
Lion and Lamb (15 items)
Waorker Bee {15 items)
Sucker (15 items)
Fowder Keqg (19 items)
Superman (15 items)

Values (23 ftems)
Day-in-cour (42 items)

Here (showing two pages) the user has looked at one item from the Cole data set and one from
the historical conflicts data set. Both items seem to share a point of view that strength and
preparedness can prevent attacks (and thereby avoid danger, threat and fear). In the Cole item the
phrase "better training and intelligence could help avoid attacks" is similar to the phrase "If... a
navy.. as strong as that which this country has had been built up... there never would have been
the slightest necessity of fighting the war" in the 1812 piece. So both of these items are positive
about defensive investment as a preventive to danger. The user might want to explore this pattern
further by looking at the other five items in the list and by looking for other commonalities
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between the items (and so on).
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Section Three: Conclusions

Surprises and discoveries

Some proposed solutions turned out better than expected, and some turned out worse than
expected.

Things that went better than expected

Click and drag

The idea of having empty containers and things that can be dragged into them to affect the screen
display is an improvement over previous designs for narrative databases that involved a lot of
choosing things from lists. It seems to make the interface snappier, more fun to use and less like
a boring database. Also, I think it is easier to understand what will happen because of the
proximity of the containers to the spaces that fill with items. Things seem more literal and less
"please enter your input here". For example, in the Clusters in Space prototype the user drags
filters directly from the list of filters to the space, at which point they take on a reality that they
didn't have before, as items in a list. It's sort of like dragging the word "orange" from a shopping
list and then finding yourself holding an orange. However, having said all that, that is just my
reaction. Testing will reveal whether other people feel the same way about it. It is true that
clicking and dragging is not as obvious a thing to do as choosing items from a list; but on the
other hand, people are quite used to dragging things around in other software by now.

Items as items

In previous narrative database prototypes one did not look "directly" at narrative items but at
summary statistics (bar graphs). In each of the five prototypes described in this report each item
1s shown as itself in some way (as a dot, as a label, as an item in a list); thus interacting with the
items is direct and not at a remove. My feeling is that this makes the data more accessible, more
"alive" than seeing summary information first. Summary information is of course important, but
perhaps it should be seen at a remove.

Juxtaposition

We had previously used juxtaposition (of the little bar graphs) and so that is not exactly new; but
we explored juxtaposition in more ways using these prototypes. I would say from these that it is
probably not possible to overuse juxtaposition. Being able to look back and forth quickly
between two similar things, and not have to choose one or the other and remember them in the
interim, is valuable. Text Panels, Jumping Indicators and Sliding Panels all use juxtaposition
centrally; the Web-like prototype uses it less, and Clusters in Space sort of does and doesn't use
juxtaposition. Probably Clusters in Space would be improved if the user could have more than
one cluster "space" to drag filters to. (That would almost required the zoom-out capacity I didn't
implement for Clusters in Space).

Web links

I have to say I was amazed at how much I liked the Web-like prototype. I did it mainly as an
exercise in inclusion, and I thought it would be boring and stupid. I now think it is possibly the
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best prototype. It is actually quite enjoyable to stroll around clicking on links in it. Also, it's
exciting to be able to say that there is one way that (probably) anyone would be able to interact
with a large number of narratives that would require no previous explanation at all. More on that
unexpected facility in the general conclusions section.

Dynamic query

Dynamic query turned out to be more useful than I expected. There is indeed (as Ben
Shneiderman said originally) a huge difference between choosing something from a list, clicking
a button, and waiting for a response, and sliding something back and forth and seeing the system
respond as you are still interacting with it. It is much easier to make comparisons this way, even
when you are not looking at juxtapositions in space, because the juxtapositions in time are so
close (and so unlittered with actions you had to remember to do) that you can keep the different
views in mind much better.

Things that did not go as well as expected

Dots

As soon as I got the first graphical prototype (Clusters in Space) working and saw dots, my
reaction was "Ewww, you can't see anything." Then I replaced the dots with SMI titles, and I felt
much better. Essentially I have come to the conclusion that the person who told Steve that they
hated "dots" and didn't want to see them was right - within a particular set of situations. It really
is amazing what the human eye can do with a field of texts scattered about - we can pull all sorts
of meaning out of such a display in half a second. However, when you have an abundance of data
(hundreds or thousands of items), you really do need the dots, because otherwise you cannot read
what is there as the texts obscure each other. My conclusion was that all visualizations of SMIs
need to give the user both title and dot options and make it easy to move back and forth between
them. In Clusters in Space I made this a menu option; in Sliding Panels I moved the possibility of
seeing SMI titles to a separate "zoom in" window, mainly because it would just be impossible to
read any titles small enough to fit in the tiny graph boxes.

Hover-over hints

In reading the literature on visualization, much is made of "brushing" or "hints" or "tooltips" or
whatever terms are used to describe the little windows that appear when you "hover" your mouse
over an item on the screen. They are purported to be so very useful, and people put all sorts of
vital information in them, like stock prices and so on. I had had this wonderful idea about "two
stage brushing" where the user could get more and more information the longer they hovered.
However, as soon as I had implemented hints in the Clusters in Space prototype, I found I didn't
like them. They were sort of like the little paper clip in Microsoft Word, which I always turn off
with some emotion: just plain annoying.

A big part of the problem with hints, I think, was that in this system we don't really have a lot of
data to show to the user. For a sense-making item there are only three things to show, really: its
title, its text, and its indexing. The SMI title doesn't tell you much, and often is what you are
looking at on the screen anyway. SMI texts are always too long to show in a hint, and excerpting
the first 100 or 500 characters often doesn't help much, because often the scene is just beginning
to be set (all harrumphs and why-don't-we-get-started and all that). Perhaps if an auto-
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summarizer was used to pull out the most intense or important sentences, that would be useful.
And finally the SMI indexing is interesting to database maintainers and programmers, but to
users of the database, seeing that information is like seeing the plumbing under the sink: they just
want the water to run. In some ways the reason to make all of these prototypes and come up with
nifty visualizations to avoid the user ever having to see any of the indexing. So basically the hint
idea was not bad, but there was not really anything worth putting in the hint. If the database
included things like video or pictures or indexings that were more interesting to the user, this
might change. For example, I think putting a cartoon drawn of a filter in a hint for that filter
would be very appropriate; however, I didn't implement that in these prototypes because I didn't
have any cartoons to work with (and because it was triaged out).

Real estate

Another problem that besieged all of the prototypes was what I think is a perennial GUI problem:
real estate. That is, where to put everything on the screen. I ended up in several cases opening up
separate windows, which I never like to do because it distracts and confuses the user and changes
the context in which they are viewing the information. It is possible that testing will reveal some
better solutions to the real estate problems than I found. (It is also possible that in a few more
years so many people will have larger monitors that these problems will decrease; but then, there
are always laptops.)

Overlaying of SMis

There turned out to be much larger issues than I had expected having to do with SMIs ending up
at the same positions in 2D space. In each of the graphical prototypes there are problems with
things ending up on top of each other. The legend was already problematic with non-exclusive
quality values (of which any SMI might have more than one), but adding in SMISs sitting in the
same spot makes the legend pretty much useless. With a limited amount of 2D screen space and
an essentially unlimited amount of data, the overlaying issue is basically insoluble. One could
certainly explore collision-avoidance algorithms, which I didn't for lack of time; but these could
make the program slow and would not always succeed, especially if the user is looking at say
hundreds of thousands of SMIs. I think probably the only solution to this problem is to be aware
of it as a limitation of all graphical representations, to implement as much collision avoidance as
is reasonable, and to try to reduce the number of SMIs in the 2D field by making queries as easy
as possible (so people will do them). It also means that graphical representations should always
be wedded to textual representations so that users can always get a list of what SMIs they are
looking at, even if they cannot see them all as distinct items. The three graphical prototypes make
these text-graphics combinations by giving the user ways to select all SMIs at a point or in an
area - so if X is sitting on top of Y and I select X, I can see fextually that I have selected both X
and Y.

Representation issues

In this section I list various issues and questions that came up as I was reading the literature on
representation and thinking about the tasks at hand. I first considered each one before making the
mockups, and I have considered them again after the prototypes have been completed. Each is
considered as to which (if any) of the prototypes will address the issue and how.
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Familiarity

[s it better to use a representation people are already familiar with, like a graph or chart, which
might be very quickly understood but which might seem boring or not very informative; or is it
better to use a new representation people have to learn, which might have more power to
represent once learned?

Pre-mockup resolution: The Clusters in Space prototype will be new and strange, as will the
Jumping Indicators prototype. The Sliding Panels prototype, though the sliding aspect will be
new, will incorporate a familiar grid of rows and columns. The text-based prototypes will be very
familiar.

Post-prototype resolution: 1 think I am too close to these prototypes, because they all seem
extremely familiar and easy to use to me. Testing will reveal how easily people take to each of
these.

3D

Is 3D a nuisance in this case or does it have wonderful properties that we should be making use
of?

Pre-mockup resolution: Not going to use 3D in these prototypes because of the time required and
the probable low benefit. Can revisit later.

Post-prototype resolution: Did not implement any 3D. Probably worth trying it in future just in
case it is more wonderful than expected (as other things have turned out to be), but not in a big
way.

Filtering vs. reduction

Is it better to "reduce" the items shown while filtering (remove items that don't satisfy the filter)
or "context maintain" by graying out the non-satisfying items?

Pre-mockup resolution: In prototypes that allow filtering - Sliding Panels (for miniplots only),
Clusters in Space, Jumping Indicators - will provide user option to hide or "gray out" non-
satisfying items. See which works better for each.

Post-prototype resolution: 1 didn't actually provide a "gray out" option, because I realized the
legend could be used to do that. Also, I tried adding such a special option early on in developing
the Clusters in Space prototype, and I found it was not very useful and that I had rather the SMIs
that weren't selected go away instead. The gray-out option may be useful for smaller amounts of
data, but one of the things you are trying to do with a query, when you have large data sets, is
remove some of the clutter. So in retrospect I don't think the whole gray-out idea makes sense in
this type of application.

Indirect vs. direct selection

Is it better to select items indirectly (by dynamic query sliders) or directly (by a bounding box, for
example)?

Pre-mockup resolution: The Sliding Panels, Clusters in Space, and Jumping Indicators prototypes
will support selection of items for viewing by bounding box selections.

Post-prototype resolution: Actually I think this point is moot, because selecting things by
dynamic query feels very direct. I did try to implement as much "touch the object" manipulation
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as possible, but there is only so much you can do with that. In general I tried to attach as much
functionality to the represented objects as I could (popup menus, drag, etc) and I think that works
well; but there are quite a few things the user will want to do which cannot be directly attached to
any object visible on the screen.

Zoomable display

Would having a zoomable display add anything, or would it just a confusing distraction? (A
zoomable display is one in which the user can "miniaturize" the current view in order to allow
the visualization to cover more space than one screen can show.)

Pre-mockup resolution: In the Clusters in Space prototype, the user will be able to zoom in and
out on the clusters display; we will see how beneficial it is.

Post-prototype resolution: 1 didn't implement this for lack of time. Having used the Clusters in
Space prototype, I think it would add quite a bit to it to have that function, so that would be a
must-try for any further development. I don't think it would be very useful for any of the other
graphical prototypes, however, as they are already pretty small and making them smaller would
make them basically invisible.

The "Dots" issue

How can the interface keep its learning curve very short, such that people will not have to learn
and re-learn the interface to get anything out of it? (Or, conversely, would it be worth it to make
people figure out "dots" if there was a big enough benefit to showing them?)

Pre-mockup resolution: Contrast the more complex, higher learning curve prototypes such as
Clusters in Space and Sliding Panels with the less complex, more easily picked up Jumping
Indicators prototype (which still has "dots") and the two text-only prototypes.

Post-prototype resolution: 1 will talk about this issue in the general conclusions as it is central.
Essentially, I think all of the approaches are important, and they should be combined to provide
both ease of use at the entry level and complex analytical capability at the expert level.

The "Numbers envy" issue

This issue refers to the tendency to want to show scatter plots when data is not continuous but in
categories (for which items will only appear in certain spots, all on top of one another). Is it
always better to always show items as items, even if you have to artificially produce a means to
scatter them about? Or is it better to count items to produce numbers which can be graphed, etc?
Or is it better to find some quantitative aspect of items you can "graph"? What is different in
looking at items (say scattered around in some space) vs. blobs or bars or something that
represent a number of items (and say the blob or bar's size is relative to the number of items)?
Pre-mockup resolution: The "items as numbers" element is somewhat incorporated into the Web-
like Prototype, because the user can see how many items are in each category before they click to
see lists of items.

Post-prototype resolution: This was indeed a problem in the two prototypes that used quality
values (question answers) to scatter SMIs in space (Jumping Indicators and Sliding Panels).
Having no continuous variable to use, [ was forced to use an artificial one: the length of the
SMI's text (as compared with other texts in the open data set). This produced the illusion of
meaningful patterns without any actual meaning. I have some notes in the section on the Sliding
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Panels prototype on how this might be improved by creating a continuous variable for quality
values by counting how many times "indicator" words related to that value appear in the text. If
there are in future more data associated with SMIs, like date and location of collection, there will
be more meaningful continuous variables to fill in this spot. However, having said all that, I
found there is value in having SMIs scattered around a space even if one is aware that one of the
variables is nonsensical. Just seeing them in any pattern at all is somehow more fruitful to the
mind than seeing them in a simple list; and of course the situation is not entirely dire since the
strength index for filters is a meaningful variable.

Nominal data in ordinal space

This is another aspect of the "numbers envy" issue - How can you show scatterplots of items
against axes that are not continuous (like 0-10) but are just categories (like happy vs. sad)? What
can you do with the attraction that scatterplots and other graphs have? Is there a way to make
graphs of items in discrete categories that has informative value?

Pre-mockup resolution: The Sliding Panels and Jumping Indicators prototypes will try
substituting a quantitative measure whenever there is an expanse of space for which there are no
distinctions. The user will have the option of changing what the quantitative measure is or
whether the items are simply spaced equally. We will see what approach seems to be the most
useful. (Note: I have decided against the "place randomly" option since that seems useless.)
Post-prototype resolution: The Jumping Indicators prototype has SMIs arrayed on axes that are
separated into discrete section for non-continuous (nominal) variables, and I think it's quite
understandable. The effect is somewhat like a table or a set of columns in a spreadsheet: the user
doesn't expect the sections of the line to be related, but understands it is a technique to show all
the sections together. Spacing the items "equally", as mentioned above, was not added, because
as soon as [ saw SMIs placed according to a variable (even if it was text length) I realize that
spacing them out equally was not as useful or interesting. For the Sliding Panels prototype, I
sidestepped this issue by only allowing quality values (like "Neutral") and not qualities (like
"Intensity") to be placed on the graphs. In Clusters in Space I also avoided the issue by not
allowing qualities or quality values to be placed in the continuous space. Testing will reveal
whether these limitations are useful or too limiting.

The story titles issue

Given that people respond to good story titles (and pretending that it is easy to come up with
them), how should they be used? Where do you put them? What do you do about the fact that
they might take up too much space? What do you do about people trying to read thousands of
them?

Pre-mockup resolution: Our approach to this issue is two-level brushing (first title, then more). It
may be important to also experiment with ways the user can turn on titles showing without
brushing (though that may just create a mess). It will probably be necessary to implement a
collision avoidance algorithm to avoid having the titles sit on top of each other.

Post-prototype resolution: As mentioned previously the two-level brushing didn't work. Collision
avoidance was not done due to lack of time but probably should be tried in future. It did turn out
to be quite important to allow users to move back and forth between showing titles and showing
"dots". However, as noted in the previous section, I am still not happy with any of the solutions
to this issue.
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The time and blogging issue

How should time be incorporated into the database?

Pre-mockup resolution: We are not really incorporating time into the system, but the user can
select the date of addition to the database as a factor in all three graphical prototypes. We will
experiment with the concept of making that a static display to see how it works out.
Post-prototype resolution: Actually the user can't select the date of addition to the database as a
factor, mostly because I forgot to do that (and we had no such data to work with). This issue
remains unexplored.

Other metaphors

How about a map as a physical model? How about a GIS map with layers that can be overlaid?
What about the idea of a "family circle" of filters, and the relation to the mandala as a
representation of reality and navigation device? Will these metaphors be explored?

Pre-mockup resolution: The map idea, or at least the use of spatial relationships, is represented in
the Clusters in Space prototype. There is a nod to GIS overlays in both the Sliding Panels and the
Clusters in Space prototypes. The "family circle" idea is somewhat represented in the Clusters in
Space prototype when relations between filter attributes determines their placement. So these
metaphors, while not being directly tested, are influencing the design. Whether we decide to test
them more directly in the future is unknown.

Post-prototype resolution: Nothing more to add to this; to some extent now that the prototypes
are real programs they become removed from metaphors and become real objects to be evaluated
on their own merits. It is possible that revisiting these metaphors in future could improve
representations further.

Natural representations for stories

The issue of what is the "native" or "natural" representation for a lot of stories.

Pre-mockup resolution: Exploring the different ways of looking at the data will help to resolve
this, but it may just be an unresolvable problem. There may be no natural representation for
stories.

Post-prototype resolution: There are two issues here: one is what the natural representation for
stories is; and the other is what to do when you have narratives and non-narrative (say, opinions)
mixed together in a database. Both of these issues remain unresolved (and would probably need
some more literature reading to get new ideas on).

Filters as memberships and qualities as descriptions

This is the idea of the distinction between filters as memberships, things to which SMIs belong,
versus qualities as descriptions of SMIs. This is the idea that the representations of these types of
metadata should reflect that - filters being "entities" on the screen whereas qualities are more like
optional information that can be added to existing representations.

Pre-mockup resolution: The Sliding Panels and Jumping Indicators prototypes allow the user to
mix filters and qualities in the same space with no restrictions. The Clusters in Space prototype
separates the manner of viewing these two types of metadata (filters in clusters, qualities in
dynamic queries). We will see which of these is easier to use, and whether mixing the two types
of metadata is useful or just confusing.
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Post-prototype resolution: This is probably another issue on which I am too close to the system
to be able to answer these questions. Personally I find it irritating that I cannot use qualities in the
Clusters in Space prototype, and wonder if | should have allowed filters in the dynamic query
boxes; but then I understand the difference between filters and qualities well. Testing (and close
observation of users) will reveal whether this is a problem or not. We may even want to go to the
extreme of not even showing users that there is a difference between filters and qualities. From
the user's point of view, maybe the difference between these things doesn't matter. Are not they
just things you can click on and drag around? Maybe only technical nerds care about the
distinction. It is a perspective to consider.

Coalescent indexing

Will the coalescent indexing capability envisioned last year be involved in these prototypes? If so
how will it affect the visualizations? How will it work?

Pre-mockup resolution: 1 didn't think about this while doing the mockups (the standard task was
hard enough). When I prototyped this capacity before, I used a sort of "echo" visualization, where
"similar" items (actually groups of items) were shown in lighter and lighter versions of the same
color as the main items. To make space for that I divided up the space used to show groups of
items. It actually becomes a little easier to do this when one symbol equals one SMI - you only
need to show for each SMI whether it is a "main" item or a "similar" item (and how similar), and
you don't need to make room for extra space. In each graphical prototype you could "dim" the
item by reducing its saturation (the least similar items are closest to gray) or increasing its value
(the least similar items are closest to white) without changing its hue. In the text prototypes it is
easy enough to denote this by adding some asterisks or parentheses or something to the titles.

In order to incorporate coalescent indexing into the MNR prototypes I also need a data set that
works for it, which means more time spent making the Cole data work for it. I do have the set I
prepared last year, with two historical portions indexed to two different sets of emergent filters.
It's a problem that the Cole data doesn't have attributes for its filters for the most part (since they
are fake). I could fake out some attributes and then use all three data sets as a test of the system
showing data from three sources at once. I think though that might take more time, it's a good test
and should be done. I can also write the software to incorporate coalescent indexing from the
start, instead of bolting it on later as I did before. I would say that any MNR prototypes should
incorporate this even if it means fewer of them get made, because using data from many sources
is a make or break issue for this work.

Post-prototype resolution: 1 did implement coalescent indexing in all the prototypes (and added

sufficient attributes to the data to make it work), even though it took quite a bit more time. I

definitely feel it was worth it, as I can hardly conceive of the narrative database as working

without it. In each prototype I chose different means to show SMlIs linked through coalescent

indexing, thus:

® Web-like - linked SMIs and filters shown in italics; no degree of linking shown

® Text Panels - linked SMIs shown with asterisks; no degree of linking shown

® Jumping Indicators - linked SMIs shown as shorter bars; degree of linking determining height
of bar

® Clusters in Space - linked SMIs shown the same as others (could be multiple connections to
multiple filters, some linked and some direct), but distinguished during mouse down by gray
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instead of black connector lines (no degree of linking in line colors); degree of linking used to
degrade attraction strength to filters
® Sliding Panels - linked SMIs shown as empty instead of filled squares (no degree of linking in
square colors); degree of linking used to degrade strength of attraction to filters (and thus
placement in graph box)
Certainly these additional details complicate the displays and make them harder for users to make
sense of. One could imagine hiding the differences at the user's option; the user might choose
"don't show differences between direct and linked connections”, or that might be the default and
then users can select additional detail.

General conclusions

Having finished and played with all of these prototypes, I am now beginning to envision a system
for exploration of large narrative databases which would combine them and take advantage of the
ease/depth features of each. Here is what [ would design if [ were to take these prototypes to the
next level. The user would start with a web-based system much like the Web-like prototype. The
Jumping Indicators visualization, being the simplest and most self-explanatory of the three
graphical prototypes, would be "built-in", in the sense that it would appear on web pages
accompanying (not replacing) text renditions of the same thing: as a sort of side bar or top
banner, as an optional interactive method of getting around and seeing things.

On many of the web pages the user would be able to click buttons or links to move into a more
difficult and deeper Clusters in Space or Sliding Panels view of the current query or database.
Thus the user would be "inside" the simpler layers of the system, and they would know this, and
they would only arrive there after they had understood and mastered the simpler layers. This
would be similar to how in word processors most of the users just type letters and print them,
whereas other people can "descend" to the levels of macro creation, mail merge, managing book-
length documents, and so on.

Of course, testing of these prototypes is required to determine whether and how each of the
applications is received and understood and used and useful, and whether and how each can be
used in any future system for manipulation and exploration of large narrative databases.
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