























Galleries system pre-computes a design-space-spanning set
of variations with maximum dispersion offline, along with a
UI for structured browsing of these images. Design Galle-
ries require developers to manually specify a set of features
for rendered images to steer the dispersion algorithm. The
responsibility for generating options rests with the disper-
sion algorithm; in Juxtapose, it rests with the designer.
Juxtapose makes the assumption that differences can be
viewed instantaneously, while rendering latency motivated
the Design Galleries research. Table 2 shows a comparative
overview of Design Galleries, Terry et al’s work, and
Juxtapose.

Subjunctive interfaces [20] extend working with alterna-
tives to information processing tasks. In subjunctive
interfaces, multiple scenarios co-exist simultaneously and
users are able to view and adjust scenarios in parallel. Clip,
connect, clone [13] applies these interface principles to
accessing web application data. Users can extract form
input and result set elements from web pages, create
parallel scenarios, e.g., for travel planning, and compare the
effects of different inputs on result sets. There are no design
tools for creating subjunctive interfaces; only applications
that apply these principles to different information domains.
Juxtapose differs in that it offers an environment for
developers to create their own parallel design interfaces for
the application they are developing.

Development Environments

Amulet [25] is a development environment for graphical
user interfaces that features a runtime Inspector [24] to
debug interfaces. The Inspector exposes the complete
runtime application state and supports debugging of
dynamic behavior, such as tracing changes in variable
values over time. Juxtapose shares the Inspector’s motiva-
tion of making internal state visible and modifiable; it also
shares the implementation approach of using a library to
access runtime features instead of modifying the language
compiler or interpreter itself. The Amulet Inspector focuses
on diagnosing and correcting problems; Juxtapose empha-
sizes exploring variability in programs.

JPie [15] is an educational programming environment for
Java offering run-time code and data modification. In JPie,
all development happens “live”, while the program is
running. Juxtapose shares JPie’s approach to eliminate edit-
compile-test cycles in favor of real-time adjustment.
Juxtapose offers less flexibility than Amulet and JPie for
finding and editing objects. Juxtapose extends their functio-
nality with management of variable snapshots, physical
control, and support for parallel design.

Boshernitsan et al. offer a code transformation tool that
allows developers to make consistent code transformations
across an entire project [7]. Juxtapose shares with this work
the focus on task-centered tools that use task-specific
interfaces as part of the development environment. The
approaches differ in that Boshernitsan’s work targets

refactoring of large code bases while the Juxtapose research
addresses design exploration in smaller prototypes.

Editable Design Histories

Authoring tools with editable design histories can also
support exploration of alternatives since prior design
decisions can be changed at any point in the process.
Design histories preserve flexibility to change the end
result, but they still operate on the single document model
in that there is only a single artifact being created. Editable
histories have been developed for visual design [17, 18]
and are commercially available for 3D computer aided
design [6].

Software for Electronic Music Performance
Conceptually, Juxtapose shares characteristics with soft-
ware for live performance of electronic music (e.g., Ableton
Live [1]) in that it makes a distinction between a low-level
source representation, and a higher-level set of “knobs”
used for runtime manipulation. This higher-level abstrac-
tion allows for a tractable amount of live improvisation.
Client presentations, participatory design sessions, and
musical performance all share similar requirements of
performing in real-time before an expectant audience.

CONCLUSION AND FUTURE WORK

We have presented a set of techniques to explore and
manage alternatives of programmed interaction designs in
Juxtapose, a development environment for Flash interfaces.
Beyond graphical interfaces, other domains beyond the
desktop can benefit from the Juxtapose approach, such as
mobile sensor-based interfaces. For interfaces that combine
bits and atoms, efficient ways of handling parallelism are
open to research as atoms cannot easily be duplicated.
Other areas for future work include integrating techniques
for managing both code and graphics alternatives in a single
authoring environment. For the longer term, we are inter-
ested in the collaborative opportunities our design infor-
mants raised.
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