Collapsing Software
Complexity at the Root

The Convergence of Agent Skills, e
Filesystems, and Context Graphs. .

Real breakthroughs in AI systems are not coming from new
application cateqories, but from the structural unification
of logic, interface, and meaning.
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The One-Page Strategy

e ——

THE DIAGNOSIS THE CURE
Software is crushed by A tripartite architecture.
“Accidental

1. Agent Skills: Reusable

Comple?(ity”—the_cost of capabilities, not products.
translating human intent 2. Filesystems: The

into machine code. universal, low-friction
This creates a interface.

“Translation Tax” of 3. Context Graphs:
monolithic apps and Meaning as a

endless rewrites. materialized view.

THE SHIFT

Moving from an
Application-Centric model
(build once, maintain
forever) to a Context-
Centric model (compose,
verify, evolve).
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The Translation Tax

For decades, complexity
has not come from
domain logic, but from
translation overhead.
Humans must translate
intent into machine
languages; developers
encode requirements into
brittle artifacts;
operators maintain
fractured systems.

The Status Quo: Accidental Complexity

Ul Design

APl Layer

Machine
Execution

Human
Intent

DB
Schema

Key Insight: The result is monolithic applications, SaaS sprawl,
and high operational costs relative to delivered value.
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The solution isn't incremental; it is a convergence
A Structural Convergence of hees stabished deas that slign eomputation

with how humans think and work.

Direct
Alignment
of Intent and
Execution

Context
Graphs

(Meaning)

Filesystems
(Interface)
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Agent Skills: Functionality Without the Product Tax

Definition: Agent Skills reframe software
functionality as reusable, composable
capabilities rather than monolithic
products.

- Encapsulation: A skill encapsulates intent,

constraints, data access, and workflow
patterns.

- The Shift: Value moves away from
“application ownership” toward
“expertise, verification, and trust”.

- User Experience: Skills are discovered and
invoked by agents. Users do not need to
master programming languages or
proprietary Uls.

BEFORE

Monolithic  HSiabaso

App \@\
;/f/f Logic

AFTER

Agent
Skill

External
Resources

Intent &
Workflow
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Filesystems: The Lowest-Friction Interface

Filesystems are re-emerging not because they are simplistic, but because
they are universally understood. They are the ideal API for agents.

() root/ , ,
— [~ agent_workspace/ _)= I @ DD

— [ inputs/ ‘ — '_)| : t B
—{} input_data.json

) outputs/ Input/Output: Toan  State: Intermediate Context: Directories
| intermediate_result.csv  agent, inputs and results are persisted,  provide natural

— 7] state/ outputs both look inspectable, and scoping of context.
—0... like documents. reusable naturally.

— [ context/
— [ config.yaml

=8N Togsi :
A “Modern systems no longer treat filesystems as
L [3) execution_log. txt primitive storage. They treat them as interfaces.”
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Context Graphs: Meaning as a Materialized View

Definition: Context graphs are materialized views
over data, information, and knowledge, scoped to
a specific task or intent.

The Mechanics:

- Constructed using standardized identifiers.

- Derived using declarative constraints
(SQL/SPARQL).

- Manifested in consumable forms (often files).

The Change:

Declarative query languages solve the hard parts
(constraints/scope). The breakthrough is that Al
agents can now USE these graphs directly, rather
than merely storing them.
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The Convergence Architecture

]
e
e Rl | >
Agent Skill Filesystem Context Graph
Defines the ACTION Defines the ACCESS Defines the REALITY

By locking these three together, we collapse the translation overhead.

Intent maps directly to capabilities and data.
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Realizing the Vision: OPAL

L owering the Skill Creation Barrier

Core Concept: OPAL allows domain
experts to create agents and skills using
Markdown rather than code-heavy
frameworks.

- Declared, Not Engineered: Intent, data
access, and constraints live together
in plain text.

- Loose Coupling: Skills are decoupled
from the underlying data spaces.

# My Skill Definition

## Code blocks
" python

return (paven_ikv_files)

## Code blocks
def neaney():

Markdown Specification - Executable Skill
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Realizing the Vision: Virtuoso

Filesystems Backed by Powerful Context Graphs
Core Concept: Virtuoso exposes DBMS capabilities through a WebDAV filesystem interface.

To the DBMS (Reality)

SELECT
514,

WHERE
> <3?=> FILTER {}

To the Agent (Interface)

OPTIONAL
{}

(Y

A5,

{}
2

>

1{}%

=] ->

/g
e

-> SPARQ1
GRAPH

->

SELECT
WHERE
OPTIONAL
FILTER 1}
FILTER
GRAPH

i}

The Magic Trick: Massive-scale graph querying happens without changing the client interaction model.
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The Bridge: How It Works Technically

Data Source Materialization Interface Consumption
~ > i? ==t % = LB,
e
(e, %

Raw data sits in the Declarative query WebDAV exposes this Agent, guided by OPAL

Virtuoso DBMS. (SPARQL/SQL) scopes graph as a file/folder Skill, reads the ‘file’

data into a Context structure. to execute intent.
L Graph.

Everything looks like a file to the Agent; Everything looks like a query to the DBMS.
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The New Economics of Software

OLD ECONOMICS NEW ECONOMICS

Build once, maintain forever. Compose, verify, evolve
continuously.

High translation cost. Shrinking translation layers.

Brittle artifacts. Explicit, inspectable context.

ROl increases as functionality is decoupled from products.
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Swiss International Architectural

Case Studies in Context

>

DBpedia Wikidata
A knowledge graph derived from Wikipedia. Large-scale, collaboratively curated
Demonstrates how raw information can be knowledge graph.

structured into queryable context.

These are prime examples of “Context Graphs” that become powerful engines for
automated reasoning when paired with Agent Skills.
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From Application-Centric to Context-Centric

The future of software is not defined by the apps
we build, but by the context we curate.

Agent Skills Filesystems Context Graphs

Agent Skills define Filesystems define how Context Graphs define
what can be done. results are accessed. what matters right now.

The pieces have existed for years. Al agents finally make this architecture practical at scale.
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Further Reading & Resources

OPAL (OpenLink Al Layer)
Markdown-driven Agent & Skill definition (GitHub)

Virtuoso
RDF Quad Store, SQL, SPARQL, and WebDAV filesystem interface

DBpedia Query SKill
Examples of knowledge graph integration

Wikidata Query Skill
Demonstrations of query-driven context graphs
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