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Abstract

We demonstrate Dash, a hypermedia workspace in which Al agents
operate as first-class documents on a freeform spatial canvas, run-
ning entirely on-device without transmitting user data to external
servers. Building on the Dash hypermedia system—which treats all
document types uniformly within a richly linked spatial canvas—
this work describes the addition of an agentic framework powered
by open-source models running locally via Ollama. The accompa-
nying video illustrates three core capabilities: context provision
through native bidirectional linking, local multi-agent workflow
orchestration, and a security model guaranteeing that sensitive data
never leaves the device. A medical scenario walkthrough demon-
strates the system’s applicability to HIPAA-regulated clinical doc-
umentation, though the same agentic workflows apply equally to
legal document review, defense intelligence analysis, financial mod-
eling, and academic research.

CCS Concepts

« Information systems — Document representation; » Secu-
rity and privacy — Human and societal aspects of security and
privacy; - Human-centered computing — HCI design and evalu-
ation methods.
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Figure 1: A Dash agent reasoning over linked cardiovascular
patient records and clinical notes within the hypermedia
workspace.

1 Introduction

Dash [7] is a hypermedia workspace in which every object—PDF,
webpage, image, note, ink drawing, data visualization—is a first-
class document on a shared spatial canvas, connected through
bidirectional links and arbitrary typed properties. In the tradition
of Bush’s Memex [2] and its vision of trails linking associated doc-
uments across the corpus of human knowledge, Dash provides a
modern instantiation of associative, link-centered document navi-
gation.

We have extended this hypermedia codebase with an agentic
framework: Al agents backed by open-source language models
running entirely on the local machine. Critically, agents in Dash
are not a side-channel capability layered onto the workspace—they
are documents within it. A Dash agent looks like any other canvas
object: it can be linked to, linked from, annotated, collected into
folders, and composed into multi-step automated workflows. This
uniform treatment means that the provenance, collaboration, and
workflow capabilities already present in Dash transfer automatically
to agent-produced artifacts.

2 System Overview
2.1 Hypermedia Foundation

As described in [7], the workspace provides uniform treatment of
heterogeneous document types on a shared canvas. Links are bidi-
rectional and first-class, surfacing as navigable connections. Doc-
uments carry arbitrary key—value properties. This design reflects
the Nelsonian principle [5] that associations between documents
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are as important as the documents themselves, and echoes Bush’s
trails [2] and zoomable canvas environments [1].

2.2 Agentic Extension

The agentic layer adds a new document type—the Dash agent—
whose internal computation is a locally-hosted language model
served by Ollama [6] (supporting Llama [3], Mistral, Phi, Qwen,
and Gemma). Vision-language tasks are handled by LLaVA, au-
dio transcription by Whisper, and on-device image generation by
Stable Diffusion. All services bind exclusively to localhost: no
external API endpoints, no network telemetry—an architectural
constraint, not merely a data-use policy, that directly addresses the
data-exposure risks of cloud-based Al deployments.

Context via linking. Rather than requiring file uploads or
copy-paste, a user provides context to a Dash agent by drawing a
link from any canvas document to the agent. The linked content
is automatically loaded into the agent’s Context tab—full-text for
short documents, retrieval-augmented chunks [4] for longer ones.
The link is bidirectional: outputs are themselves documents that can
be linked back to their sources, creating an auditable provenance
chain.

Workflow automation. Users drag and drop agents and API
nodes onto the canvas to construct multi-step pipelines, or specify
workflows in natural language. Each agent exposes an Automations
tab supporting summarization, structured extraction, image gen-
eration, and output compilation. Workflows trigger manually, on
a schedule, or from upstream agent outputs, enabling multi-agent
collaboration without any cloud dependency.

External API integration. Dash supports controlled integra-
tion with external APIs through dedicated API nodes on the canvas.
These nodes retrieve external data (e.g., EHR systems) or dispatch
structured outputs to compliant endpoints (e.g., HIPAA-compliant
SMS services). Raw document content and agent prompts never
pass through these nodes; only finalized, filtered outputs are trans-
mitted, preserving the local-first privacy guarantee.

3 Demonstration: Clinical Workflow

The video presents three progressively complex workflows in a
medical setting.

Interactive chart review. A clinical PDF and radiology image
are placed on the canvas and linked to a Dash agent. A medical
resident, uncertain whether propranolol is appropriate for a pa-
tient presenting with chest pain, dyspnea, and crackles at the lung
bases, queries the agent directly. The agent—reasoning over the
locally linked chart—identifies a potential contraindication given
findings consistent with heart failure and left ventricular dysfunc-
tion. Because HIPAA regulations prohibit uploading patient records
to cloud-based systems such as ChatGPT or Gemini, this interaction
would be impossible with conventional Al tools; Dash addresses
this barrier through its local-first architecture.

Scheduled summarization. An API node retrieves patient
charts from a hospital EHR system and deposits them on the can-
vas. An agent automation runs daily at 9 AM, generating a concise
summary of all patients the physician will see that day.

Multi-agent pipeline. Two additional agents—a patient priori-
tizer and a task extractor—extend the workflow. Downstream API
nodes dispatch outputs via Twilio’s HIPAA-compliant SMS and
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email APIs—texting the prioritized patient list to the physician,
emailing full chart summaries, and distributing task assignments to
residents—without exposing raw patient data to any cloud system.

4 Limitations and Future Work

Fine-Grained Backreferencing. Previous versions of Dash have
supported fine-grained backreferencing from generated content to
specific passages within source documents. We have also imple-
mented this functionality in a cloud-based version of our agentic
extension using OpenATl's APL. However, the current local demon-
stration does not yet support backlinking to arbitrary document se-
lections. The primary challenge is that our existing implementation
relies on structured tool-calling and source-tracking mechanisms
developed around OpenAI models. To achieve equivalent function-
ality in the Ollama-based system, we must adapt the framework to
maintain persistent document-span identifiers and reliably propa-
gate them through multi-step reasoning and generation workflows.

Model Quality and Hardware Constraints. Local open-source
models currently lag frontier cloud models in complex reasoning,
multilingual tasks, and long-context handling, though this gap con-
tinues to narrow. Recent NVIDIA announcements—including the
Blackwell architecture and Project DIGITS aimed at desktop-class
AT acceleration—point toward substantially greater local inference
capabilities in the near term. Future directions include multi-GPU
inference sharding, domain-specific fine-tuning for medicine and
law with training data kept on-device, and federated learning with-
out sharing raw data.

5 Conclusion

Dash demonstrates that a fully capable, multimodal, multi-agent Al
document system can operate within a single local trust boundary,
contributing to DocEng at the intersection of AI-powered document
solutions and document security and trust. By absorbing Al agents
as a new document type within the hypermedia data model of [7],
provenance tracking and workflow automation transfer automati-
cally to agent-produced artifacts, extending the spatial hypertext
affordances of the original system to the multi-agent Al setting.
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