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What is an agent?

A In its most fundamental form, a Generative Al agent can be defined as an application that
g ents attempts to achieve a goal by observing the world and acting upon it using the tools that it
R has at its disposal. Agents are autonomous and can act independently of human intervention,
and Viadimir Vuskovic especially when provided with proper goals or objectives they are meant to achieve. Agents
can also be proactive in their approach to reaching their goals. Even in the absence of
explicit instruction sets from a human, an agent can reason about what it should do next to
achieve its ultimate goal. While the notion of agents in Al is quite general and powerful, this
whitepaper focuses on the specific types of agents that Generative Al models are capable of

building at the time of publication.

In order to understand the inner workings of an agent, let’s first introduce the foundational
components that drive the agent’s behavior, actions, and decision making. The combination
of these components can be described as a cognitive architecture, and there are many
such architectures that can be achieved by the mixing and matching of these components.
Focusing on the core functionalities, there are three essential components in an agent’s
cognitive architecture as shown in Figure 1.
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Agent Runtime
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The Agent Era

Sam Altman (OpenAl CEO)
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Marc Benioff (Salesforce CEQ)
Al AgentDEL #BRICT v Y = 7IRA % EiS

‘White-collar recession’: Benioff says

Salesforce won’t hire engineers this year due
to Al

https://sfstandard.com/2025/02/27/salesforce-marcbenioff-layoffs-tech-agents/
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Coding assistant tool

2021/6/29 release

Your AI palr programmer

GitHub Copilo the Ope

nAl Codex gg st code and entire functions in
al-time, ghtf ured|tor.

https://github.com/features/copilot
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Al engineer

2024/12/10 release
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The World's First Fully
Autonomous Al Software
Engineer

https://www.techwithkunal.com/blog/
dev-ai-job-replace
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Radar / Al & ML \.\
The End of Programming
as We Know It

By Tim O'Reilly

February 4, 2025

There's a lot of chatter in the media that software developers will soon lose
their jobs to Al. | don't buy it.

It is not the end of programming. It is the end of programming as we know it
today. That is not new. The first programmers connected physical circuits to

perform each calculation. They were succeeded by programmers writing
machine instructions as binary code to be input one bit at a time by flipping

cvnitrlhAace Al Fha frant AfF A FfAmARLitAar Aceamblhv lanAninAan rraAaramminAa than Rt

Data programming (source: Pixabay)

https://www.oreilly.com/radar/the-end-of-programming-as-we-know-it/
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https://speakerdeck.com/watany/the-end-of-the-special-time-granted-to-engineers
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2018 : BERT (Google) 2020 : GPT-3 (OpenAlI)

2022 :
2019 - 2021 : Codex (OpenAl) PaLM (Google)
GPT-2 (OpenAl) Chinchilla (DeepMind)
T5 (Google) BLOOM (BigScience)

RoBERTa (Meta)

2023 :

GPT-4 (OpenAl)
Claude 1 (Anthropic)
LLaMA (Meta)

PaLM 2 (Google)
Llama2 (Meta)

Code Llama (Meta)
Mixtral 8x7B (Mistral)

2024 :

Gemini 1.5 (Google)
Llama3 (Meta)
OLMo (AI2)
GPT-40 (OpenAl)

2025 :
GPT-4.1 (OpenAl)
GPT-5 (OpenAlI)
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"Think of MCP like a USB-C port for Al applications.”
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"trained to interact with graphical user interfaces (GUls)—the buttons,
menus, and text fields people see on a screen—just as humans do."

https://openai.com/index/computer-using-agent/
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Frgure |2 MebhArene is a standalone, self-hostable web environment for buikling autanomons spents.
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The Al Scientist (Sakana Al)
[Lu 2024, arXiv:2408.06292: Yamada+ 2025, arXiv:2504.08066]

2024-03-12 vl

“the first comprehensive framework —E L NI THERFENRDOBENML ZZER
for fully automatic scientific discovery”
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The Al Scientist (Sakana Al)
[Lu 2024, arXiv:2408.06292: Yamada+ 2025, arXiv:2504.08066]

“The Al Scientist Generates
its First Peer-Reviewed Scientific Publication”
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Al co-scientist (Google) [Gottweis+, arXiv:2502.18864 ]
“The Al co-scientist is intended to help uncover new, original knowledge and to
formulate demonstrably novel research hypotheses and proposals, building upon prior
evidence and aligned to scientist-provided research objectives and guidance.”

Robin (FutureHouse) [Ghareeb+, arXiv:2505.13400]
“A Multi-agent system for automating scientific discovery”

Biomni (Stanford University) [Huang+, bioRxiv:2025.05.30.656746 ]
“A General-Purpose Biomedical Al Agent”

OriGene (Lingang Lab) [Zhang+, bioRxiv:2025.06.03.657658]
“A Self-Evolving Virtual Disease Biologist Automating Therapeutic Target Discovery”
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models?

O [ Competitive Landscapa |

»> Which companies are advancing p53-
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Expeimental Validation

Output
Original Hypothesis

Hypothesis: The conformation-specific dimerization interface of mutant p53 in AML
represents a druggable allosteric target......
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\—*” Plan: Validate the druggable allosteric target by disrupting it using interface-

O targeting peptides, small molecules, or point mutations, and demonstrate functional
rescue and suppression of AML pathogenesis......
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OriGene (Lingang Lab) [Zhang+, bioRxiv:2025.06.03.657658]
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OriGene (Lingang Lab) [Zhang+, bioRxiv:2025.06.03.657658]
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Original Hypothesis

Hypothesis: The conformation-specific dimerization interface of mutant p53 in AML
represents a druggable allosteric target......

Plan: Validate the druggable allosteric target by disrupting it using interface-
targeting peptides, small molecules, or point mutations, and demonstrate functional
rescue and suppression of AML pathogenesis......
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