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Agent Fundamentals

Impact

The Context
All grounded in the reality of your own systems and 
data, wherever they live and many more…

The Brains

Immediate access to 
Google’s most advanced 
Gemini models

The Workbench

Gemini chat platform with 
tools for all employees to build, 
orchestrate & use agents

The Taskforce

A suite of specialized, Google-built & 
third-party agents from research to 
coding

Bring the best of Google AI to every employee, for every workflow.

The Workbench

Gemini chat platform with 
tools for all employees to build, 
orchestrate & use agents

Deep Research Agent Designer

Agent Memory



Deep Research
01



What is Deep Research?

An AI agent that 
automates the research 
lifecycle, including 
searching, reading, 
reasoning, and reporting, 
to facilitate the learning of 
new topics or skills.



Sample output

Query: What are the 
trends in LLM research 
from NeurIPS 2025 
papers? Given these 
trends, what should I 
research in LLMs as a PhD 
student in machine 
learning?

Analysis of LLM Research 
at NeurIPS 2025

Broader Trends in LLM 
Research

Promising Research 
Directions for a PhD 
Student

Step 1: query decomposition



Sample output
Step 2: search question generation



Sample output

Step 3: answer searching Step 4: reading + reasoning Step 5: output drafting 
(denoising)



Sample output
Step 6: repeat step 2-5 for
test-time scaling (iter 2)

Draft from 
iter 1



Sample output
Continue test-time scaling 
with desired # of iterations

…



Sample output

Key emerging trends
● Architectural Alternatives & Efficiency
● Advanced Agents and Reasoning
● A New Generation of Safety Research and 

Benchmarks
● Data-Centric AI

For a PhD student
● Designing more efficient non-Transformer or 

hybrid architectures like next-generation 
State-Space Models (SSMs)

● Tackling fundamental safety problems like the 
"Artificial Hivemind"

● Creating models with provable reasoning skills
● Pioneering new methods in data curation, 

filtering, and composition



Our method: Deep Researcher with Test-Time Diffusion

Our method is inspired by 
the natural human writing 
process, which includes
planning, drafting, and 
multiple revisions to
the draft



Our method: Deep Researcher with Test-Time Diffusion

This draft-centric design makes the report writing process more 
timely and coherent while reducing information loss during the 
iterative search process



Comparisons with other Deep Research methods



Results

figure plotted in July 2025



Paper
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Ever talk to a forgetful agent?

● Agents ask the same 
questions over and over

● Agents don't remember 
who you are

● Every chat session starts 
from scratch



Sometimes it’s more than frustrating

Session 1 (3 days ago)
I have a persistent cough and a slight fever.

Okay. Please tell me about the severity 
of each symptom.

...

Session 2 (Today)
I have a headache and the fever is gone.

Okay. Given the headache, 
let’s consider …

Thanks. So, to update: the fever is gone, a 
headache started, and the cough persists. 
Given that progression, let's consider ...

with Memory without Memory

Healthcare
Agent

Patient

Healthcare
Agent

Patient



Why not feed all past interactions into LLM context?

RMB: Reflective Memory Bank

● Higher cost

● Degraded performance



Proposal 1: MemoryBank

Topic-based
Memory Management

● Prospective Reflection: 
Auto-topic division, key info 
summarization, and 
organized storage in memory 
after each chat.

● Retrospective Reflection: 
Retrieval of potentially 
relevant topic summaries 
from memory upon new user 
interaction.

ACL 2025



Proposal 2: ReasoningBank

● Beyond memorizing 
user-agent 
interactions, but also 
agent-environment 
interactions

● Distill task insights from 
both successful and 
failed experiences



Available in Gemini Enterprise & Google Cloud Vertex AI



Agent Designer
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Agent Designer

● Build ADK Agents via chat 
interface

● Gemini-assistant to build agents

● 10+ connectors supported, for 
example

○ 1p: Gmail, G-Drive, 
G-Calendar

○ 3p: Confluence, Jira

● Multi-agent generation supported

No-code Agent Builder



ICML 2025 NeurIPS 2025

Model Swarms Heterogeneous Swarms
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