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Introduction
Today’s software follows an applica�
tion�centric model in which applica�
tions act as silos of data and behavior.
This model is produced and maintained
by economic dynamics that favor soft�
ware producers over end�users, creating
an artificial barrier to participation
in the design and organization of dig�
ital information.

This research project aims to inter�
vene in how software interfaces are
constructed as a means of changing the
‘topology’ of the app model, decoupling
interfaces from applications and creat�
ing a new interface integration domain
to enable the self�organization of in�
formation and behavior across existing
software boundaries. This work was born
out of the unique genericism of the KOI
and RID research at BlockScience, and
will leverage both the tech and theory
of that work.

Problem Statement
The application model, in which soft�
ware is analogous to commercial appli-
ances, is the result of a software�
as�commodity economic model [1]. The
siloing of information, lack of inter�
operability, opacity to inspection and
inflexibility for end�user modifica�
tion is a downstream product of this
model — these are features, not bugs.

The app model poses significant chal�
lenges for knowledge workers whose

economic value is intertwined with data
and skills related to specific applica�
tions and whose access to this value is
systematically jeopardized in collabo�
ration due to the different application
practices, preferences, and proficien�
cies of other stakeholders [2]. It also
fails to support the “long tail of user
needs” as it can only target the biggest
problems for most people, leaving the
majority of needs out of scope [3].
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Figure 1: The long tail of user needs

As such, several movements have grown
up around these failings: local-first
software aims to “bring the services
to the data” in contrast to today’s
cloud services, where data lives within
products in remote server farms [4];
malleable software aims to create soft�
ware which is “as easy to change, as it
is to use” [5]; interop advocacy aims
to push for changes in law supporting
open and interoperable data [6].

Figure 2: Apps as appliance-like infor-
mation silos

This research is based on a belief that
the problem is not technical but eco�
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nomic — that the process of producing
software, the mode of software produc-
tion [7], is the root cause of the app
model’s persistence. As such, the goals
of our technical interventions are
aimed to shift this economic arrange�
ment by reducing end�user reliance on
commercial software providers.

Figure 3: Mode of software production
as defined by a combination of rela-
tions of production — the way people
organize themselves around labor — and
forces of production — the means of
labor, such as tools and techniques.

Prior Work
One promising approach to understand�
ing the rigidity of apps is the lack
of an integration domain for software,
which is simply a set of languages or
tools for performing integration. In�
formally, many ad�hoc special�purpose
integration domains have emerged in
conventional practice — for example,
scripting languages (like the Unix
shell) or patching tools (like Unix’s
diff). Each of these is highly special�
ized and highly constrained, but hint
at the more general and powerful tools
[8]. We see an under�exploited oppor�
tunity to apply this work to software
interfaces.

The intertwined concepts of compu-
tational media [9] and information
substrates [10] provide both useful
metaphors (how we want software to
feel) and a theoretical grounding.
The “computation as a medium” metaphor
dates back to the 1970s and draws
from physical media such as paper and
clay, whereas substrates draw inspira�
tion from biology, as the material from
which an organism lives and grows � like
the soil in which mycelial networks
form.

Computational media seeks to create
software that is “malleable, share�
able, distributable, and computable.”
Information substrates build on this,
highlighting that “data does not exist
in a vacuum; it is part of a substrate
that provides context for its interpre�
tation and constraints for presenting
and interacting with it.” Examples
of substrates include musical scores,
spreadsheets, or layers in tools like
Photoshop. By reorienting around com-
putational materials and separating the
tools and instruments from the media
they act on, we can get far more
heterogenous and flexible interfaces
[11]. This reorientation may even be a
prerequisite for achieving true compu�
tational literacy [12].

Research Thesis
Current software interfaces create a
software topology which is resistant to
change by reinforcing a 1�1 relation�
ship between system and user interface
[13] and requiring steep coordination
among interface authors which incen�
tivizes designs that are not amenable
for reuse and recomposition [14].

The thesis of this research is that
we can create an integration domain
for interfaces and interaction which
will expand the use�value of existing
software while lessening the forces
which reproduce the application model,
giving end�users more agency over their
computational environments.

Figure 4: App-centric (left) vs the
‘networked’ (right) software topolo-

gies.

Specifically, we are exploring spatial
canvases (a set of shapes with posi�
tions in an infinite Euclidean plane)
and extensions to native web stan#
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dards such as Web Components and the
Geometry Interfaces API as specific
technical approaches. Building on web
standards reduces the entry barrier
to simple .html files with all re�
quired technologies already included in
a user’s browser. Deep addressability
(via CSS selectors) is of principal
importance to malleability [14] and
the basis for heterogenous organiza�
tion [15], one of the core motivators
behind RIDs. Lastly, spatial canvases
enable geometric encapsulation (behav�
ior encapsulated to the interior of 2D
geometry) which reduces coordination
requirements among authors.

Figure  5: Tech stack comprised of
largely independent primitives built

atop native web standards.

Where the web cannot meet our needs
today, we extend the client�only tech
stack with other software such as semi�
secure cross�origin key handling via
a secureFetch browser extension, open
network peer discovery using BitTorrent
and self�hosted BlockScience servers.

We are working to create inter-systemic
primitives which exist among or between
existing systems, analogous to connec�
tive tissue, and which can be used
independently of each other.

Figure 6: Inter-systemic primitives.

Results to date
Semantic Morphisms: structure�preserv�
ing interpolation between different
views or representations.

Scoped Propagators: a novel program�
ming model based on event�driven state
delta propagation along graph edges,
amenable for embedding into existing
interfaces and shown to be generally
quite terse and expressive. This work
has been adapted by several others and
was accepted to ACM SPLASH in 2024 [16]

Social Expression Graphs: a spread�
sheet�like data model allowing the
input and aggregation from multiple
actors which can be processed to create
governance mechanisms and richer social
inputs to software.

Effect Integrators: a generic approach
to combine multiple running simulations
acting on the same set of objects with�
out coupling.

Other results include localized lay-
out constraints, the BYOA (bring-your-
own-access) model of security and API
access, WeakLayout primitives and Bit-
Torrent peer discovery, among others.

Conclusion
This memo is a notice of intent to do
research and make some cool shit.

Figure 7: Research results are bundled
up into projects or products when suf-
ficient product-market-fit is realized

for specific capabilities

We aim to produce communicable and
publishable research while using re�
search outputs to produce versioned
and stable (but not necessarily future�
compatible) tools for BlockScience in
sandboxed environments. Results of this
research can be increasingly focused
toward external, revenue�generating
projects and grant�funded projects as
opportunities permit.
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