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Al has attracted billions in investments and generated lots of hype.
“In the short term, we overestimate the effects of a new technology but underestimate them in the long term.”
— Roy Amara



PART ONE

Al's broader accomplishments
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Even just recently, Al has made extraordinary accomplishments:

Predicting protein folding (with DeepFold)

Detecting tumors from radiograms in cases of lung cancer (with EIRL X-Ray)
Beating the best humans at Chess and Go (Deep Blue and AlphaGo)
Creating realistic video (with Sora)

Decoding language from brain activity (from Meta)

ldentifying disease pathways and treatments (with Genentech Lab in a Loop)



Predicting 3D structure of 200 million proteins (with AlphaFold)

AlphaFold, developed by DeepMind, revolutionized biology
by predicting 3D protein structures from amino acid
sequences with remarkable accuracy—solving a challenge
that had stumped scientists for decades.

Its impact is profound: what once took years in the lab can
now be done in minutes, accelerating research in drug
discovery, disease understanding, and molecular biology.

In recognition of this breakthrough, Demis Hassabis and
John Jumper were awarded the 2024 Nobel Prize in
Chemistry. The Nobel committee honored their work as a
“revolution in the life sciences,” noting how AlphaFold has
provided structure predictions for over 200 million proteins—
nearly all known to science.



Detecting tumors from radiograms
in cases of lung cancer (with EIRL X-Ray)

EIRL, developed by LPIXEL Inc., is an Al system that supports
radiologists by detecting lung nodules in chest X-rays with
high accuracy. It improves early lung cancer detection by
increasing diagnostic sensitivity—up to 13% for non-
specialists—without raising false positives. It represents a
major step forward in Al-assisted healthcare diagnostics,
particularly in radiology.



Beating the best humans at Chess and Go (Deep Blue and AlphaGo)

In 2016, Google DeepMind’s AlphaGGo made history by
defeating world champion Lee Sedol at the complex board
game Go—a feat long thought to be decades away due to
Go’s immense strategic depth. AlphaGo’s victory marked a
milestone in artificial intelligence, showcasing the power of
deep learning and reinforcement learning. It stunned experts
with creative, non-human moves and demonstrated that Al
could surpass top human intuition in highly abstract
domains. This achievement paved the way for advanced Al
systems in science, healthcare, and beyond.



Creating realistic video from text prompts (with Sora)

In 2024, OpenAl unveiled Sora, a cutting-edge Al model
capable of generating high-quality, realistic video from text
prompts. Sora represents a major leap in multimodal Al,
combining spatial and temporal coherence to produce videos
with dynamic motion, complex scenes, and consistent
characters. Unlike earlier models, Sora can maintain visual
consistency across extended sequences, opening hew
possibilities in filmmaking, simulation, and education.



Decoding language from brain activity (from Meta)

In 2025, Meta Al achieved a significant milestone

in non-invasive brain-computer interfaces.

The system interprets natural language production
by analyzing neural patterns associated with typing.

Their Al model decodes brain activity

captured via magnetoencephalography (MEG)

and electroencephalography (EEG) to reconstruct

typed sentences, reaching up to 80% character-level accuracy.



Identifying disease pathways and treatments (with Genentech Lab in a Loop)

In a 2023 TED talk, Aviv Regev — executive VP and head of
research and development at Genentech — describes a “lab
in a loop’, a framework for using Al in disease research and
drug discovery.

She describes how Al / ML models were trained to identify
disease pathways from gene sequences, and how other
models could be trained to identify drugs that target those
pathways as well as develop personalized treatments

for individual patients.



PART TWO

Al's practical capabilities
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Al has also made accomplishments in more practical areas

Generating PowerPoint presentations (with ChatGPT)

Summarize and write documents (with GPT, etc.)

Writing detailed reports, citing sources (with ChatGPT Deep Research)
Natural-language search and information retrieval (with ChatGPT, Google)
Generating and analyzing spreadsheets, generating graphs from data (with ChatGPT)
Drafting wireframes from a text prompt (with Figma First Draft)

Helping code prototypes (with Cursor, Co-pilot, Codeium, Windsurf, Vercel)

Generating illustrations for user scenario storyboards (with GPT-40 or Dall-E)



Generating PowerPoint presentations (with ChatGPT)
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Summarize long documents, articles, or emails (with GPT, etc.)
Give it a PDF file or URL, or just paste text directly into the chat.

Summarize this article for me:
https://openai.com/index/introducing-gpt-4-5/

- @ Search <P Deep research
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Drafting documents like memos, emails, or speeches (with GPT, etc.)
Provide outlines or notes and let ChatGPT or Claude generate a coherent document.




Writing detailed reports, citing sources (with ChatGPT Deep Research)
For example, asking it to research competitors and collect a detailed competitive analysis.



Natural-language search and information retrieval (with ChatGPT, Google)

Dubberly Design Office - Al Advancements - May 2, 2025



Generating, analyzing, and automating spreadsheets (with ChatGPT)




Generating graphs from data (with ChatGPT)
Graphs can be exported for you to use them in other documents.
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Drafting wireframes from a text prompt (with Figma First Draft)



Helping code prototypes (with Cursor, Co-pilot, Codeium, Windsurf, Vercel)

Cursor Al

Vercel v0
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Generating illustrations for user scenario storyboards (with GPT-40 or Dall-E)

A Stressful Start: Emily wakes up anxious, immediately checking the Current Time on the app to Effortless Alarm Setup: With just a few taps, Emily easily sets the Alarm Time, reassured by the Automatic Time Updates: The app seamlessly adjusts the Current Time to the local time zone,
confirm her early morning flight is still hours away. app’s clear display of both the Current Time and her scheduled alarm. eliminating Emily’s worry about setting her alarm incorrectly.
Right on Time: As the Current Time reaches the Alarm Time, the alarm triggers perfectly, waking Ending the Day with Ease: After a long day, Emily disables the alarm for the next morning, grateful

Emily up calm and ready for her flight. for an app that keeps her on track without added stress.



Table of Al products based on inputs and outputs
e.g., text-to-text, text-to-image, image-to-image



PART THREE

Deploying agents
In organizations
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A ‘sparring partner’ agent could help train new sales representatives.
As a role playing exercise, the trainee pretends to sell to the agent,
who tests the trainee by asking questions about the product as though it is a prospective buyer.
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The agent uses product information and a scoring rubric
to score the trainee’s performance.
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Similar ‘sparring partner’ agents could be useful in other areas —
an agent could stress-test a new product or feature by ensuring the product team has addressed

any necessary documentation or considerations before getting started.
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Alternatively, the agent might evaluate the usability of a product by playing the role of a user.
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In research with real users, the agent could assist demos by recording data.
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Another agent might augment customer support, increasing support availability by assisting customers with questions.
The agent would also be able to connect the customer with a human customer support rep.
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When a customer support representative is working with a customer,
an agent could provide them with live assistance and surface relevant documentation.

product questions customer issues
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PART FOUR

Models, infrastructure, and
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Several major players have emerged with competitive Large Language Models (LLMs).
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Since the release of ChatGPT in 2022, the LLM space has expanded dramatically.

. OpenAl

With significant investment from Microsoft, OpenAl spearheaded the
modern LLM era through the launch of ChatGPT, powered first by
GPT-3.5 and later by GPT-4. Their models set a new standard for
conversational Al and sparked widespread interest.

. Google DeepMind

Though Google had long been a pioneer in NLP research,

its entrance into the consumer-facing LLM space came later.

The release of PaLM, followed by the Gemini series, marked DeepMind’s
serious commitment to competing at the frontier of multimodal and
reasoning-rich Al.

. Meta

Meta joined the LLM race with the introduction of LLaMA.

Unlike other major players, Meta made its models downloadable and
fine-tunable, enabling broad adoption across academia and startups, and
helping drive the open-source LLM movement forward.

4. Anthropic

Founded by former OpenAl researchers, Anthropic entered the LLM race
with a strong emphasis on Al safety and alignment. Their Claude models,
named after Claude Shannon, quickly became known for their balanced
reasoning abilities and enterprise-readiness.

. DeepSeek

DeepSeek emerged from China as a leading force in the global LLM
landscape, releasing high-performance, multilingual models designed
for reasoning and code generation. Its open-weight philosophy and
competitive benchmarks attracted worldwide attention,

reinforcing its status as a serious international contender.

6. XAl

Launched by Elon Musk, xAl entered the LLM space with its Grok series.
Tightly integrated with X (formerly Twitter), Grok stood out for its direct
consumer deployment, bold personality, and alignment with Musk's
vision of “maximally truth-seeking” artificial intelligence.



In addition to APIs from model providers, several key infrastructure components
have enhanced the ability for developers to connect LLMs to their applications:

Amazon Bedrock

Amazon Bedrock is a managed service from AWS that gives developers easy
access to foundation models from providers like Anthropic, Meta, and
Amazon. It handles all the underlying infrastructure, allowing teams to
integrate Al into their applications via simple APls, with options for fine-
tuning and secure, scalable deployment.

Agent BuilderTools (e.g., ZeroWidth, Glean)

Agent builder platforms like Glean and ZeroWidth provide the tools to
create LLM-based assistants that can plan, reason, and use external tools or
APIs. They manage memory, context flow, and orchestration behind the
scenes, making it easier to build agents that go beyond chat and actually
perform tasks across systems.

Anthropic’s Model Context Protocol (MCP)

MCP is an open standard developed by Anthropic for structuring and passing
context between Al models, tools, and environments. It enables continuity
and interoperability across sessions or platforms, helping Al agents retain
memory and coordinate tasks in a more consistent, reliable way.



These infrastructure components enable developers integrate Al models into their applications.

Al Model
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PART FIVE

The evolution of ChatGPT
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When ChatGPT first launched in 2022, it was essentially just a chat Ul for an LLM (a transformer model)
which only handled text inputs for simple conversation.

2023 2024 2025

% Chat Ul

® GPT-3.5
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New, more advanced GPT models introduced the capability to process image and voice inputs,
and generate images and voice output.

2023 2024 2025

# Dall-E 3 Integration B GPT-40 Image Generation

% Chat Ul

® GPT45
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Web search, plugin support, and code execution further extended ChatGPT’s capabilities
to access external information, analyze data, do calculations, manipulate files, and perform other tasks.

2023 2024 2025

# Dall-E 3 Integration B GPT-40 Image Generation

® GPT-40 “Omni”
® GPT-4Turbo
@ GPT4

® GPT-3.5Turbo
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Custom instructions, memory, and custom GPTs enable a more personalized experience,
while canvas and projects improve collaboration, iteration, and organization.

2023 2024 2025

Jan Jan Jan

™ Pojects
</> Code Interpeter </> Data Analysis Enhancements
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OpenAl also introduced the o-series ‘reasoning models’ —
these models are trained to ‘think step-by-step’ and are optimized for more structured problem-solving.

2023 2024 2025

(e
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The ‘Deep Research’ capability leverages reasoning to search, interpret, and analyze
massive amounts of text, images, and PDFs on the internet, pivoting as needed in reaction to information it encounters.

2023 2024 2025

5 Deep Research



PART SIX

Models, agents and
Multi-Agent Systems
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The fundamental mechanism of Al is recognizing a pattern.

That requires training data;
the more (high-quality) data the better.

The Al builds a model of the relationships in the data
e.g., the probability that one word will follow another.

Then the Al uses the model
to predict what comes after a prompt. % E
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Results can be measured and stored as training data,
enabling these models to continue to learn over time.

% collect @ aggregate in measured and stored in
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LLMs like GPT-40 are trained with massive datasets of text from across the internet.

General Purpose LLMs / Multimodal Models (e.g., GPT-40, Gemini 2.5)
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Their vast datasets provide them with general knowledge across many different domains.

Knowledge
Depth

General Purpose LLMs / Multimodal Models (e.g., GPT-40, Gemini 2.5)
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On the other hand, Al models can be trained to be highly specialized on a narrower scope of knowledge.

Knowledge
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Specialized Models

General Purpose LLMs / Multimodal Models (e.g., GPT-40, Gemini 2.5)
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General and specialized models (agents) could be combined in a Multi-Agent System (MAS).
A MAS could be configured hierarchically or with a more decentralized arrangement.
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In a hierarchical Multi-Agent System (MAS), agents could be connected with general agents ‘in charge’ —
managing the system e.g., by delegating tasks to more specialized agents.

General

Specialized



In a hybrid approach, agents could still communicate across the hierarchy.
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In the future we may have agents managing different domains of our daily lives.
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For example, one agent might be in charge of managing agents for various household systems

like energy usage, the home security system, HVAC, and plumbing.

Home
Agent
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These agents might, in turn, be in charge of more specialized agents,
down to individual daemons in charge of monitoring specific processes or performing specific tasks.

Home HVAC
Agent Agent
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A person with diabetes may use a closed-loop continuous glucose monitor (CGM)
which passes data to an app that controls an insulin pump.



Intelligent agents could connect to this system and provide predictions and assistance.



APPENDIX ONE

Collaborative interaction
with applications




Today, LLM agents have limited visibility into other applications.
Their ability to assist the user by performing tasks directly is limited.
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Soon, agents may be embedded more deeply into operating systems,
enabling a more collaborative conversation with the ability for them to perform actions.
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OpenAl indicates that things are heading in that direction —
ChatGPT's desktop app enables more direct sharing of application windows,
while their upcoming Operator agent is fully capable of using a remotely hosted browser window.



APPENDIX TWO

Notes, caveats,
and more to read




The Model Context Protocol (MCP) is an open standard introduced by Anthropic in November 2024 —
it's designed to streamline the integration of Al models with external data sources and tools.

Key features:

Universal Connectivity: MCP enables Al models to access diverse data sources through a standardized protocol,
eliminating the need for custom integrations for each data source.

Client-Server Architecture: Developers can expose their data via MCP servers or build Al applications (MCP clients)
that connect to these servers, allowing for secure, two-way data exchanges.

Pre-built Integrations: Anthropic provides pre-built MCP servers for popular systems
like Google Drive, Slack, GitHub, Git, Postgres, and Puppeteer, facilitating rapid deployment .

Open-Source Ecosystem: The protocol is open-source, with SDKs available in multiple programming languages,
encouraging community contributions and widespread adoption .

OpenAl and Google DeepMind have both announced decisions to adopt the MCP.



Caveats
A 2022 survey by TechRepublic reported that 97% of CEOs planned a significant investment in Al.

It also showed that 80% of Al products that are developed fail before they go to market and of the remaining 20%, 40% of those never
succeed.

Most Al Products Fail [HBR, 2023]
85% of Al Implementations Will Fail by 2022 [Gartner, 2021]

Al Has a PoorTrack Record [Industry Week, 2022]



Additional Readings

The Quest for A.l. ‘Scientific Superintelligence’ (March 10, 2025)

An ambitious start-up embodies new optimism that artificial intelligence can turbocharge scientific discovery.
https://www.nytimes.com/2025/03/10/technology/ai-science-lab-lila.html

Preparing for the Intelligence Explosion, by Forethought (March 10, 2025)
https://www.forethought.org/research/preparing-for-the-intelligence-explosion

Aviv Regev, “Can Al help develop new medicines?” (2023)
https://www.ted.com/talks/aviv_regev_can_ai_help_develop_new_medicines


https://www.nytimes.com/2025/03/10/technology/ai-science-lab-lila.html
https://www.forethought.org/research/preparing-for-the-intelligence-explosion
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