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This presentation focuses on
how Large-Language Models (LLMs) can be used in software agents.

Issues beyond our scope and time include:
- ASI (Artificial Super Intelligence)
- AGI (Artificial General Intelligence)
- PoFAl (Plain-old-Fashioned Al)
- GenAl (Generative Al) more broadly
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PART ONE

Setting the context



Design practice changes as new technologies emerge.
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Normal science
Solving puzzles within an established paradigm

l

Anomalies
Finding results not expected within the paradigm

l

Crises
Searching for a new theory to explain the anomalies

l

Scientific Revolutions
Rejecting the established paradigm

l

Paradigm Shifts
And accepting a new paradigm at the same time,

which then settles into a new period of ...



The first design paradigm, circa ~1900:
Mass manufacturing replaced most hand-craft production.

lM‘PCAESAR II [
RAIAN QAVGGE

MAXIMOTRIBPOT
A F)FSF CEARANDVMC

For millennia, design was an integral part Graphic design and product design
of hand-craft production. subsumed most of hand-craft design.
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Computers became a design tool, then media, then material.

Interaction design subsumed large parts
of graphic design.
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LLMs are not only design tools but also a new material of design.

Design for agents will subsume large parts
of interaction design.
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A corollary 1s:
The economy has expanded from manufacturing to include services —

opening another new solution space for design.

Henry Ford sold cars. General Electric leases jet engine “up-time”.
In other words, services have subsumed products.
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Services exist in networks of systems
or product-service ecologies.
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sends data to

Modern services are scaffolded by information systems,

AP ALGORITHM

determines dose

fetch data 4 sends dose instructions
< 123 ?
C*) N v Z (*)
7 N
sends data to confirms dose delivery
Smart Transmitter Smart Phone

Control app
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j tubing

Insulin Pump

©

Infusion Set

N

provides readings for

Patient
BG Level

injects insulin into
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Services are processes,
coordinating the actions of people and products.

Context
Setting
Service System
Interf Back
A Touchpoint Touchpoint
(@
; 1 2 1 2
3 3
User \ /
/\ Touchpoint
1 2
Activity / Journe y / Performance 5 Element
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Every service will offer software agents £z
to assist consumers and providers —

.e., agent design I1s becoming core to service design.

nterface
Users will show up g g g

with their own agents < Touchpoint Touchpoint
as well. — 12 L2
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PART TWO

Defining agents



What is an “agent”? (also called an “intelligent agent”)

“An agent is anything that can be viewed as
perceiving its environment through sensors
and acting upon that environment through actuators.”

percepts

Sensors <
— Stuart Russell and Peter Norvig,

Artificial Intelligence, A Modern Approach, 2010.

v

actions

Actuators
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Russell + Norvig's definition of agents includes:
Humans

Other living things

Thermostats (control systems)

Autonomous robots

Software agents
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The capabilities of software agents will build in a stack of layers.

Autonomy

Optimization

(D Sensors and external data e Software embedded in the product 0 Monitoring and control 0 Combining monitoring, control,
sources enable the or in the product cloud enables: capabilities enable algorithms that and optimization enables:
comprehensive monitoring of: . optimize product operation and .

P g * Control of product functions uze i orgertO' P e Autonomous product operation
* the product’s condition e Personalization of the user * Self-coordination of operation
* the external environment experience * Enhance product performance with other products and systems
* the product’s operation and usage ¢ Enaple predictive.diagnostics,  Autonomous product
L service, and repair enhancement and personalization
Monitoring also enables alerts and _ _ _
notifications of changes. * Self-diagnosis and service

Michael Porter, How Smart, Connected Products Are Transforming Competition,
Harvard Business Review, 2014.
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Russell + Norvig categorized agents into five classes,
providing frameworks for software agent design:

Simple reflex agents
Model-based reflex agents
Goal-based agents
Utility-based agents

Learning agents
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LLM-based chatbots are a simple form of agent.

They take an input and transform™ it to return an output.

uuuuuuuuuuu
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Agents often have a second input —
a system prompt, describing the agent's role, tone, and constraints.

System Prompt

You are an AI travel agent that i
Role, tone, behavior, etc.

helps users plan and organize trips.

Y

Your role includes suggesting
destinations, building itineraries,
comparing flight and hotel options,
and recommending local attractions
or experiences.

input
When responding, prioritize clarity,
accuracy, and a friendly,
conversational tone.
Provide prices, travel durations,
and location details when available. lJSerhﬂessage \\_______> LLM Response
If the user’s request is vague, ask input output

brief, relevant clarifying questions
before proceeding.
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Agents may draw on information sources outside the LLM
through a process called Retrieval Augmented Generation (RAG).

iiiii

uuuuuu
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Agents may also extend the LLM's capabilities beyond text prediction
by adding various tools.

Tools might call APls, run scripts,
or execute larger code blocks. System Prompt

)

Tools can be used to enrich the LLM's
output response in the chat.

User Message Response

Tools also enable LLMs to perform actions response enrichment
on the external environment. ’
External
Knowledge — \ (functions, APIs)

Vector database, SOL 2 r
database, documents, input (retrieval)—/ calend d

web search, etc.

Environment
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Agents may also connect to MCP servers (Model Context Protocol),
offering APIs (Application Programming Interfaces) — for connecting to
services, requesting and uploading data, talking with other agents, etc.

without MCP with MCP

() (] (@)

4

Dubberly Design Office - The Rise of Design for Agents - October 31, 2025



Recently, OpenAl introduced ACP (Agentic Commerce Protocol),
which helps agents complete purchases.

User

ChatGPT

Payment Processor

User taps "Buy”
Confirms payment and
shipping address

Gathers fulfillment options
for the item and address

User selects

. . Renders options
fulfillment option P

Calculate sales tax
and final price

User confirms with “Pay” Renders total amount
Gathers secure payment token, Takes order and payment info, Charges payment
order and integrity signals accepts or declines order method
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The opportunity space of possible agents is huge and growing.

Russell + Norvig's taxonomy of types
Possible environments or contexts-of-use

Possible tasks or domains-of-action

Available on-line services
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PART THREE

Agent design process




Designing agents follows a familiar process:

Researching Prototyping

Understand users, their needs, and context e s
Model the current situation

. . odel o suggest Model of
Model the preferred situation hat could b
Build a prototype, 3
Describe Concrete E:i; %
test
What “is” " c:),\l,lillt?tbe"
and Iterate
Existing — Implicit Preferred — Explicit
(Current) (Future)
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A key aspect of designing agents is building systems models.

What are people doing today? ©
What inputs are available? >
What transformations are possible? B

What outputs are desired? B
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Agents can be built using ADEs (Agent Development Environments),

such as C hgont, 7un 3
AutoGen
CrewAl i
AgentKit D)

name
instructions

handoffs: [fagAgent],
1)

(triageAgent,
)
.finalOutput);
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Graphical ADEs make the agent's structure visible.

For example,
LangFlow

ndn

Zerowidth
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(21 Chat Input

Get chat inputs from the Playground.

Text

Hello 3

Message

Prompt

v

Create a prompt template with dynamic
variables.

Template

Answer the user as if you we b

Prompt Message

October 31, 2025

OpenAl

Generates text using OpenAl LLMs.

Input
Receiving input

System Message

Receiving input

Stream

Model Name
gpt-4o0-mini

OpenAl APl Key

openai-api-key X

Temperature

(23 Chat Output

Display a chat message in the Playground.

Text

@
Receiving input

A Message
@
0.10
Message D
Language Model [
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For the designers of agents,
diagramming the system can be creating a prototype —
.e., boxes and arrows become a working simulation.

4 )
Agent Profotfype

| System
Prompt
Y
input
| User — s AR Respanse
Message input -> — oufput —>
- J

Diagramming used to be an abstraction
removed from the actual product.

Now, diagramming is much closer to the real thing.
This is a major paradigm shift in design.
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Additional agents may generate fake data for prototype agents.
Building a test environment for prototype agents enables faster iteration.

Agent Prototype

uuuuuu

System Prompt

iiiii
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Over time, agents will become more sophisticated —
and systems or networks of agents will emerge.
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Format ltems INSERT in Fieldname Format Data Source

Insert

Mo Operation, do
nothing

All Data

Merge Data
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Calm-Tech Design Principles

smallest amount of attention
create calm

make use of the periphery
best of technology best of humanity

doesn’t need to speak
should work even when 1t fails
minimum needed to solve the problem
respect social norms



PART FOUR

Examples of agents



Agents are currently in an awkward adolescence,
not yet having reached their potential.

Already, we see agents that...
- summarize patient notes
- check forms for compliance to regulations
- answer questions about your HVAC system
- debug your insulin pump
- form project teams at work
- alert you to research of interest
- coach you on preparing for your next 10k race
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When they grow up, agents will be everywhere — billions of them.

Every physical process and virtual process (that matters)
will be overseen by a monitoring agent (a.k.a. Unix daemons),
alerting supervisor agents when errors occur or are predicted.

The supervisor agents will ladder up in a management tree
to an orchestrator agent at a human touch-point
(though humans'may drill all:the way down.ifthey. like).




At the scale of the individual,
agents will help with many aspects of our lives.
Imagine a staff of personal assistants. oo+ courses

Employees + Jobs
Skills + Expertise

Income + Expenses
Liquid Assets

Possessions Hobbies Create/Participate

Resource Use Media Curate/Coach

Insurance Performances * Comment
Finance Interests Sports Consume

Grooming + Prevention
: Body Systems
Wellbeing Emotions + Affect

Voting + Registration Exercises + Diet

Juries + Offices _
Licenses, Visas, Passports Social
Taxes, Fees, Finances

Family + Friends Meetings
Roommates + Neighbors Conversations
Colleagues + X Agreements
Acquaintances Transactions
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At the scale of the home,
managem:ent systems will include ns of agents
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At the scale of appliances,
manager-agents will oversee teams of worker-agents. Home Operations Manager Agent

Each device in each system of each household
might have a similar hierarchy of agents;

and agents in different branches

might communicate as well.

..will oversee managers for systems such as
Power, Plumbing, Appliances, and HVAC.

The HVAC manager agent will know the occupants’
preferences and locations; coordinate with the electric
power agent and the budget manager agent; and will
oversee agents responsible for zones and equipment.

Another agent will manage the outdoor-unit (e.g., heat pump),
overseeing agents responsible for coolant, fan, and compressor.

The compressor agent will manage a team of daemons
responsible for monitoring coolant temperature and pressure
in each of the four stages of the cooling cycle.
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At the scale of large buildings (like hospitals),
management systems will have thousands of agents.

Stations
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Units/Floors

Hospital
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At the scale of organizations,
there will also be thousands of agents.

- Translators
Move from natural language to programming code

- Librarians

Locate relevant information and even monitor change

- Analysts
Determine probable causes for change

- Clerks
Prepare reports and recommend actions
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- Lookouts

Check a value against a threshold and alerts when reached

- Assistants

Perform routine tasks, e.g., running through check-lists

- Coaches

Suggest frameworks, manage training plans, answer questions

- Orchestrators

Coordinate the work of other agents
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All these agents will need to be designed —

along with the touchpoints through which they interact,
the processes that constitute our services,

and the product-service ecologies that form our world.

This space of opportunities is part of the future of design.
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