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Figure 1: (A) We perform a content analysis of overview-detail interfaces (blue: overview; orange: detail view) to understand
its variations in the wild, finding three key dimensions: content, composition, and layout. (B) Based on these dimensions, we
provide a set of interactions for end-users to customize their overview-detail interface. Among them, we contribute a novel
technique, Fluid Attributes, enabling users to (C) surface attributes to the overview that only exist in the detail view and (D)

operate on attributes they surface.

Abstract

The overview-detail design pattern, characterized by an overview
of multiple items and a detailed view of a selected item, is ubig-
uitously implemented across software interfaces. Designers often
try to account for all users, but ultimately these interfaces settle
on a single form. For instance, an overview map may display hotel
prices but omit other user-desired attributes. This research instead
explores the malleable overview-detail interface, one that end-users
can customize to address individual needs. Our content analysis of
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overview-detail interfaces uncovered three dimensions of variation:
content, composition, and layout, enabling us to develop customiza-
tion techniques along these dimensions. For content, we developed
Fluid Attributes, a set of techniques enabling users to show and
hide attributes between views and leverage Al to manipulate, refor-
mat, and generate new attributes. For composition and layout, we
provided solutions to compose multiple overviews and detail views
and transform between various overview and overview-detail lay-
outs. A user study on our techniques implemented in two design
probes revealed that participants produced diverse customizations
and unique usage patterns, highlighting the need and broad appli-
cability for malleable overview-detail interfaces.
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1 Introduction

The overview-detail design pattern describes interfaces that typi-
cally consist of two views: an overview that presents a collection of
items along with their key attributes and a detail view that provides
an in-depth look at a selected item, including many, if not all, of its
attributes [63 69. This pattern enables users to e ciently browse
through a large collection of items and delve into speci ¢ ones of
interest, facilitating one of the most essential operations in informa-
tion tasks 5 48. This is perhaps why the overview-detail pattern
has become ubiquitous throughout information systems, including
shopping, booking, and rental sites, calendars, email clients, and
numerous others (Fig. 1A).

Typically, it is the designers and developers that determine how
the overview-detail pattern is instantiated for a speci c context,
considering factors such as the layout and interaction between
the overview and the detail view, as well as the di erent sets of
attributes to present in these views. While they strive to create
the best design for their general user base, a single instantiation of
the overview-detail pattern is inevitably not enough to match the
diverse needs of all users and their usage contexts. For instance,
separating the detail view to another page, such as in most shopping
websites, can reduce clutter in the interface but incur repetitive
view switching (Fig. 2A). Meanwhile, displaying only the price of
hotels on a map improves clarity but omits other attributes such as
ratings or the number of beds that some users may prioritize (Fig.
2B). Yet, few modern interfaces amelleableforcing the end-users
to work with an interface set by their developers, regardless of the
end-users' own needs and preferences.

Atits core, the overview-detail design pattern is intertwined with
fundamental challenges in information foraging, sense-making, and
decision-making §9. First, the overview may not present the right
abstraction of individual information entities to meet users' speci ¢
needs, forcing them to forage for details from other views].
Second, a system may hinder sense-making if the representation
of the collection of items it provides does not adequately address
users' needs34 63 76. Third, the spatial arrangement and inter-
action between multiple views may hinder necessary navigation
among the di erent views. Therefore, the key question we explore
is:instead of letting developers dictate how information is
abstracted and presented, can we make the overview-detail
design pattern malleable? That is, can we empower end-users
to exibly customize overview-detail interfaces to form their own
abstractions and spatial arrangements of information?
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Figure 2: (A) Semantic Scholar includes a paper's title, au-
thors, abstract, and others, but does not include gures in
the overview. (B) Airbnb displays pins with prices on a map,
representing the nightly prices of each location. Users must
click each pin to view details not shown in the overview, such
as the paper gures, ratings, or number of bedrooms, and
navigate through each full page of details.

We break this goal into three research questions:

[RQ1] What is thedesign spaceof various implementations of
this design pattern in real-world contexts, and how can
they inform the development of malleable overview-detail
interfaces?

What are theinterface designs and interaction tech-
niques that can enable end-users to exibly transform an
overview-detail interface?

To what extent do end-usengrefer and utilize malleable
overview-detail interfaces to achieve theirinformation tasks?
What are their novelusage patterns? Is the malleability
we provide enough?

We took the following steps to address these questions. First,
we conducted a content analysis with a diverse sample of 303 in-
stantiations of the overview-detail pattern and identi ed three key
dimensions:content compositionandlayout (RQ1). Second, we
developed interaction techniques that allow users to customize
overview-detail interfaces along these three dimensioRQR). For
the content dimension, we developed a set of interactions, which we
label ag-luid Attributesthat enables users to surface new attributes
from the detail view to the overview (Fig. 1C), hide unwanted at-
tributes in the overview, and use any selected attribute to Iter and
sort items (Fig. 1D). Users can also prompt Al to perform these cus-
tomizations automatically, reformat existing attributes, and create
new ones. For the composition and layout dimensions, we devel-
oped various options for end-users to select, such as setting the
number of overviews in the interface and selecting layout options.

[RQ2]

[RQ3]

We demonstrate how our presented customizations could be de-

signed and implemented through multiple applications.
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Finally, we conducted a user study (N=12) to measure the utility
and observe usage patterns of malleable overview-detail interfaces
through two design probes in shopping and hotel booking tasks
(RQ3). We found that participants, given the same tasks, desired and
produced diverse customizations along all three dimensions. Fur-
thermore, we discovered that participants' usage patterns resembled
common tendencies in managing personal digital information and
structuring tasks, demonstrating how malleable overview-detail
interfaces integrate into broader, everyday work ows.

In summary, our work contributes:

1. A content analysis of the overview-detail design pattern that

reveals three key dimensions of the design space.

Interaction techniques enabling end-users to customize overview-

detail interfaces, o ering diverse layouts and compositions of

overviews and detail views, attribute manipulability across views,
and Al-driven customizations.

3. A user study demonstrating that participants e ectively utilized
malleable overview-detail interfaces to address diverse needs
and revealing emergent usage patterns that inform design sug-
gestions for future implementations.

Our vision is to make all aspects of interfaces malleable. We ap-
proach this vision by tacklingne design pattern at a tinaalyzing
variations of a single design pattern and exploring generalizable
customization techniques that extend beyond their originally in-
tended contexts. We hope this paper not only encourages future
interfaces to implement malleable overview-detail interfaces, but
also for future research to adopt this paper's approach to explore
how more design patterns can become malleable.

2.

2 Related Work

2.1 The Overview-Detail Design Pattern

The overview-detail design pattern describes interfaces that pro-
vide two views: an overview that contains a collection of items
and a detail view that provides full details of a selected ite63[
This pattern, also referred to as master-detail§, 47, 62 and
director-detail [53, visualizes information for users to view a
large collection of items rst before uncovering their details. If
overview-detail interfaces are designed with progressive disclosure
in mind, they can o er a more approachable interface while still
allowing users to access additional details [48, 63].

Prior research explored several variations of the overview-detail
pattern in user interfaces. Case studies have explored how overview-
detail interfaces can be nested to create hierarchical viet& 67,
how several detail views can be used simultaneousigj[ and
how di erent screen sizes may necessitate varying arrangements
of the overview and detail views47, 6. Cockburn et al. have
also explored how overviews and detail views can be arranged
horizontally, vertically, and even along the z-plane by layering
nested overviews and detail views along the z-axis, navigable by
zooming. This z-axis arrangement also describes the structure of
zoomable user interfaces such as Pad9;+1g. A relevant but
distinct design pattern also explored is the focus+context interface
[36 64, where focused content is placed seamlessly with the rest,
oftentimes by reducing the view of the context space by scaling
down items B], skewing the views in 3D 43, and reducing the
display's resolution [7].
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These works demonstrate the diverse implementations of the
overview-detail design pattern that researchers have developed,
resulting in unique design choices tailored to speci ¢ contexts.
However, our research aims to explore designs that enable users to
exibly customize the overview-detail interface according to their
individual needs.

2.2 The Need for Malleable Overview-Detail
Interfaces in Information Tasks

Many information tasks, such as foraging4], sensemaking49,
and decision-making13, involve an iterative process of searching,
browsing, collecting information across various sources, making
sense of collected information through various representations,
and collecting new information based on new insights§ 59.
Throughout this process, users need representations that help them
e ectively organize and preview a large number of information
entities and quickly determine relevant ones by inspecting their
details. The overview-detail pattern directly responds to such needs
and, therefore, is ubiquitous in information systems, including in-
formation visualization systemsg] 12 and academic literature
review tools [29, 50].

As mentioned earlier, a single instantiation determined by devel-
opers is not enough. Therefore, many research systems that have
been created to support information tasks are essentially providing
additional overview-detail instantiations to compensate what could
not be supported with existing ones. For example, prior work has
explored comparison tables as a means to better organize decision-
making criteria [L3, hierarchical organizations of collected snippets
to facilitate information management and re- nding28 29 37,
spatial canvases that sca old the user's search and synthesis pro-
cessesql, 57,68, and node-link diagrams to contextualize users
with their past browsing activities [5].

Another line of work, recognizing that a single instantiation
is not enough, proposes providing multiple instantiations, such
as those that enable multiple levels of details or transforming in-
formation representations. Pad++ introduced semantic zooming,
which o ers multiple levels of detail based on di erent zoom lev-
els, providing an alternative to geometric scaling techniques used
in traditional zoomable interfaces. Recent research has also built
on this idea to generate these di erent levels of detail with Al
[17, 65 64. Victor similarly illustrated multiple representations
through the ladder of abstraction, demonstrating how users can
move between representations of various details to gain a more
comprehensive understanding of a systef]. WritLarge, on the
other hand, demonstrated techniques for moving between multiple
axes of representation semantic, structural, and temporal on a
digital whiteboard [74. Graphologue also explored multiple rep-
resentations, generating both text and node-link diagrams from
an LLM in real-time to facilitate information comprehensio27].

We share the spirit of these systems that aim to provide multiple
representations by providing end-users the ability to transform
between di erent variations of overview-detail interfaces.
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2.3 Designing End-User Customizable
Information Systems

We share the research community's long-standing vision of creating
malleable information systems for end-users to easily and expres-
sively customize them to suit their preferences and information

needs. One research theme explores how to design the architecture

of information systems to make them inherently customizable. For
example, Haystack proposed a uni ed data model and a customiz-
able interface layer to enable users to integrate diverse information
sources and customize what information is presented to enable
personalized information managemerg, 3. Smalltalk focused

on enabling users to directly modify the appearance and behavior
of any object in the GUI32. HyperCard explored enabling users
to create dynamic and interactive content through a scripting lan-
guage and graphical user interfaced.[Finally, Webstrates treated

web documents as dynamic media, enabling users to create cus-

tom representations of the same DOM element while facilitating
real-time, dynamic collaboration [35].

Another line of work explores the extension of existing systems
to make them end-user customizable, particularly with web sys-

tems thanks to their accessible DOMs. For instance, research has

explored enabling end-users to directly customize a web interface
by modifying the CSS attributes for website prototyping3 38 67,
embedding annotations between DOM elements to facilitate in-situ
note-taking 5§, and ltering, sorting, and making spreadsheet
computations to personalize lists of items shown on a webpage
[26 41]. Research has also explored the potential of web mashups
and automations enabled by direct manipulation and programming-
by-demonstration techniques to automate work ows and reduce
context-switching [11, 21, 22, 40, 45, 77].

Most of the above work, however, focus on exploring the under-
lying information architecture or the technical approach to enable
customization for speci c activities, applications, and platforms,
rather than concretely and conceptually scoping how broadly gen-
eralizable their customizations are. For example, it is not readily
obvious how approaches taken by personal information manage-
ment systems (e.g., Haystack [30], Notion [49]) should be general-
ized to shopping websites. Moreover, it is unclear how systems like
Sifter [26, which recognize a common DOM structure for list views,
can generalize to other list variations or even extend to di erent
DOM structures. In contrast, our research focuses on investigat-
ing the overview-detail design pattern that is ubiquitous across
diverse information systems and platforms. The design space of the
overview-detail pattern that we propose allows interface designers
to easily recognize the variations of overview-detail interfaces that
exist in the wild and also serve as a comprehensive guide of what all
the possible customizations any overview-detail interface variation
could theoretically support.

2.4 Manipulable Attributes in Software
Interfaces

We build upon extensive work that has explored how manipula-
ble attributes can be utilized in a variety of domains. First, data
visualization focuses on encoding data into visuals, and manipulat-
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create, customize, and interact with data visualizatiod,[75. Re-
searchers have also used manipulable attributes to support creative
tasks, enabling users to compose new graphical sty [search
for related graphical objects based on attribut&s| and make
color attributes manipulable across multiple representatiot§|[
Personal information management systems such as Haystagk [
have enabled users to manipulate attributes to modify how their
personal information is presented, and database- and table-oriented
software such as MS Acces#, Filemaker Pro 1§, Notion [49,
and Airtable 3] have also allowed the end-user to show and hide
attributes on their interface. Additionally, our content analysis of
overview-detail interfaces has found e-commerce sites that allow
end-users to show or hide a xed set of attributes (Section 3.3).
We see the overview and the detail view as two di erent con-
tainers of di erent sets of attributes, and by making both the at-
tributes and views accessible and manipulable, we can enable end-
usersto exibly customize them. Our formulation of the malleable
overview-detail design pattern acts as an ampli er, allowing us to
leverage all prior techniques for making attributes manipulable for
the overview-detail pattern and making them generalizable beyond
each of their originally intended scenarios and contexts. Addition-
ally, we explore how Al can facilitate end-users in manipulating
attributes within the overview-detail interface to achieve their di-
verse information needs, enabling users to prompt the interface to
surface, hide, sort by, Iter by, and select values in attributes.

3 Content Analysis

To better understand the various implementations of the overview-
detail design pattern, we conducted a content analysis of overview-
detail interfaces in desktop websites. Our content analysis was
driven by the following questions:

[Q1] What kinds of overview-detail interface arrangements exist
in the wild?

[Q2] What types of information are presented in the overview and
detail view, respectively?

[Q3] What aspects of overview-detail interfaces, if any, are already
customizable by end-users?

We present our ndings with a design space of three dimensions
of variations in overview-detail interfacesQ1, Q2) and report
existing customizability options found in our collectior)3).

3.1 Methods

3.1.1 Data Collectiorl.he goal of our data collection was to col-
lect a diverse and representative set of overview-detail interfaces
that people regularly use. We initially collected the top 50 high-
est tra ¢ websites in the United States based on data reported by
Similarwel, a web analytics platform. However, as we analyzed
this collection, we realized that many common websites were not
included, such as ight booking or restaurant websites. To diversify
our collection, we expanded to three more sources: 1) top 5 high-
est tra c websites in each of 33 web service categofdisted by
SemrusH, another web analytics platform, 2) 20 randomly sampled

Lhttp://similarweb.com/. Accessed June 2024.
2Names of 33 categories listed by Semrush in Appendix A.1.
Shitps://www.semrush.com/website/top/united-states/all/. Data last updated May 2024.

ing data attributes has been a core technique that enables users to Accessed July 2024.
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Figure 3: Design space of overview-detail interfaces on the Web: Content, Composition, and Layout.

websites from Wordpress' showcase page to observe non-corporate the remaining di erences and revised the dimensions to reach a
websites such as blofisand 3) 20 randomly sampled websites from  consensus. Given the high agreement rate, the authors determined
Awwwards' gallery of 2024 Sites of the Year to observe favorite that it was su cient for the second author to complete the remain-
designs from the UI/UX design communityAfter ltering our ing coding, continuing to code in random samples of 20. After each
list (e.g., removing duplicates), our nal sample consisted of 156 round, the rst two authors reviewed and discussed new potential
websites. The rst author examined all 156 websites, identifying dimensions and variations, revising the codebook as necessary. This
303 instances of overview-detail interfaces. Some websites featured process was repeated four times, stopping when no new dimen-
multiple overviews linked to one detail view, or vice versa. For sions or variations were found in the last three stages. In total, the
coding purposes, we de ned each instance as a single overview- authors analyzed 120 overview-detail instances.

to-detail relationship. Thus, interfaces with multiple connections

were recorded as separate instances.

3.2 Design Space

3.1.2 Coding Proceduldfe developed a codebook of overview- Our design space covers the following three dimensions:

detail interfaces through an iterative open coding process involving
collaboration among the rst three authors. In the rst round of . . L .
open coding, we randomly selected 20 overview-detail instances Contgnt descrlbeg whether the information is pres'entedlln the
from our dataset of 303, and the rst three authors individually OVerview, the detail view, or both, an_d how the gttflbutes in the
analyzed all 20 instances. The coders discussed and clustered their overview are abstrgcted from thqse n the_detall VIew.
categories together to develop an initial codebook. In the next round, Composition describes how multiple overviews and detail views
the rst two authors independently coded a second sample of 20 are connecte_d together. . . .
instances, achieving an inter-rater reliability of 94.8% agreement Lgyout Qegcrlbeg the spatial arrangement of overview and detail
between the codes, measured by Cohen's kappa. They discussed views within the interface.

“https://wordpress.org/showcase/archives/. Accessed July 2024. We describe notgble cases_ fou_nd in these three dimensions and
Shttps://www.awwwards.com/websites/sites_of_the_year/. Accessed July 2024. present the full design space in Figure 3.
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