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EXPERIMENTAL

2.0 Pro

Our best model yet for
coding performance and
complex prompts.

The Gemini 2.0 model family

Our most capable model yet built for the
agentic era.

GENERAL AVAILABILITY

2.0 Flash

Our powerful workhorse model
with low latency and enhanced
performance, built to power
agentic experiences.

EXPERIMENTAL

2.0 Flash Thinking

Our enhanced reasoning model,
capable of showing its thoughts to
improve performance and
explainability.

PUBLIC PREVIEW
2.0 Flash-Lite

Our most cost-efficient model yet.



Two major shifts in Al in 2024
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2025 - The Agentic Era
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What is an Al Agent?

Autonomous software that can
operate independently, make
decisions and take actions
without constant human
Intervention



Blueprint for Agentic Success

3. Hyperparameter Optimization

1. Architectural Patterns

Project
Initiation

L.

Y

Continuously
monitor

2. LLM Selection



Constraints Triangle of Agentic systems

Response Quality

Speed

£\

Cost



1. Architectural Patterns

Single Model Architecture

Output

Input

Post
Processing

Preprocessing

One LLM for all tasks

InpUt Aggregator OUtpUt

Multiple LLMs concurrently and aggregate outputs

Sequential Models

Input Intermediate Output
Result...
@ @ Intermediate
Result...

Chains multiple specialized LLMs in a pipeline.

Hierarchical Routing

processing

Input Router

Analysis and

4
s ~ '
e . S - -7
Classification -

Router model to direct inputs to specialized LLMs
based on content or intent

10



Multi-Agent Interaction

Cooperative Multi-Agent System

/ Problem \

solution
Agent Evaluator
Problem gen
Coordinator :
Solution Agent solution
. : Selection
Agem\’ \l Agent solution
e ’ Agent solution
Workspace
K / Solution
Multiple LLM-based agents collaborating to solve problems Independent LLM agents to propose competing solutions,

with evaluator model selecting best or integrating elements



2. LLM Selection

Model Capabilities

Task Suitability
Language Support
Context Window Size
Reasoning Abilities
Fine-tunability

Performance Metrics

Accuracy
Fluency
Latency
Throughput
Robustness

Inference
Fine-tuning
Infrastructure



3. Hyperparameter Optimization

Dynamic |
Temperature Cregtlve
Control

Creative/Deterministic

|

T

Temperature

Randomness/Repetition

Deterministic

0]

Output Length

o

Comprehensive @
Hyperpa rameter Temperature Frequency Stop sequences
penalties
L Top_p JIN Presence penalties L Max Token
Response
Efficiency Response Token Response
Prioritization Budget Compression

Optimization




4. Interface Patterns

history

Contextual Memory context
: preferences

Adaptive Interfaces

Conversation

History

Structured Output




Blueprint for Agentic Success

3. Hyperparameter Optimization

1. Architectural Patterns

Project
Initiation

L.

Define success
metrics, evaluate
quality attributes

Y

Continuously
monitor

2. LLM Selection

Discover new trends,
catch edge cases



What will you
build with

<+ Gemini

+
£Y Google Cloud



Agentic Al

Christina Lin
Head of Google Cloud Americas Advocacy




& Google Cloud

Blueprint for Agentic Success

Architectural Patterns Hyperparameter Optimization

Consider speed quallty cost Tune design based on testing the
: e system for specific requirement.

—-— - —

V- R

Implement Contextual memory and

Pr'o!eCft select what type of mterfac es|
Initiation suits reqwrement =
Define success

metrics, evaluate
quality attributes

Continuously
N monitor
LLM Selection Y /
Choose the specifi®odels/API e discover new trend
that meet cost, performance and e catch edge cases

objective target defined






& Google Cloud

What is in an Agent?

Input

Receive info,
encompass user
queries, sensor data,
and real-time events,
to understand the
current situation and
user intent.

Tools

Provide the agent
with the ability to
interact with the real
world and external
systems by
leveraging function
calling

LLM

Acts as the "brain" of the agent, using its
vast knowledge and language
understanding to reason about the input,
plan a sequence of actions, and generate
responses

Stores both short-term
memory (recent interactions)
and long-term knowledge

% (user profiles, past

experiences)

Orchestrate

Action Sequencing and Workflow
Management (Powered by Frameworks
like LangGraph, crewai)



& Google Cloud

Building Agents with Google

GEMINI CODE ASSIST: CHAT &7 T -~
: Hello
Agent Builder Custom Agent

X
GoogleCloud | 2+ Project2 v Search () for resources, docs, products, and more Q_search + B ( = | Lo | ORI % app.py . [planner M % render.py M 2 app.py
=+ Open a file, get code suggestions as
~ XTINALIN [ B2 U @  aidemy-bootstrap > bookprovider > @ provider.py > {) functions_framework !
Agent Builder & & Create Data Store @ > st i you type, and press tab to accept
y 16 # ENV SETUP
- - « aidemy-bootstrap 17 project_id = os.environ.get("GOOGLE_CLOUD_PROJECT") # Get projec Prose el o e Cominiie oreats
@ soure Select a data source Jor | srienn 18 !
Data Stores © bt Choose  data source for yourdaa store * bookprovid 15 IEICOMECE oIS tues feaderl fron cotote Sloud Cumedit ey
COprovider 20 Ulm = ChatVertexAI(model_name="genini-2.0-flash-001")
Monitoring © Contprstin T i [® providersy 21 04 Select code in the editor to reveal
requirements.txt 22 def get_reconmended_books (category) : TP e T T T TS
Setiings B | s s 3
Native sources ) < planner 2 A simple book recommendation function. Explain Code
2
® (0} =] EL > —pycache__ 2 Args:
L] > env 27 category (str): category
Website Content BigQuery Cloud Storage A > static ;3 -
> templates EEurnsd
e BigQuery o . 30 str: A JSON string representing the recommended books.
content from st of URL paterns able. bucket. b, Ot Moy
You detine, @ app.py M 32 parser = JsonOutputParser(pydantic_object=Book)
SELECT SELECT # book.py ™ 3 question = f"Generate a book recommendation on {category} wit
seLect + # curriculums.py M|
et 35 prompt = PromptTenplate(
36 template="Answer the user query.\n{fornat_instructionsh\
& o API QLAY 37 input_variables=["query"],
requirements.txt ™ 38 partial_variables={"fornat_instructions": parser.get_forr
Healthcare AP (FHIR) Google Drive APl @ search.py M i; )
Import FHIR store data from your Link toyour  calling > portal =
Cloud Healthcare AP dataset, Thi 01 e a chain = prompt | Ul | parser
““ califioss APt datdset. Thia 2ast, 2 response = chain.invoke({"query": question})
stowsyouto e ngpn e e OME o
S seLecT SEE DOCUMENTATION > hello-world-1 " ratirn ican dumnclracnanca)
seeer > legal-eagle PROBLEMS ~ OUTPUT  DEBUGCONSOLE  TERMINAL
> upload Welcome to Cloud Shell! Type "help" to get started. i ®, How do | use Gemini Code Assist?
demo Your Cloud Platform project in this session is set to named-icon-449202-s
s P se “gcloud config set project [PROJECTID]' to change to a different pro
e . @ README-cloudshell.txt xtinalingcloudshell:~ (named-icon-449202-59)$ []
— e — Enter a prompt here >



& Google Cloud

Single Model Architecture LangChain @ V%

Brings together components to create
meaningful responses from language
models.

Output

Preprocessing Post Processing

x chain = prompt | 1llm
Config
Uses one LLM for all tasks in a system. m Model
The entry point for interacting with The core of LangChain, consisting of
LLMs, directing the flow of three primary types: LLMs, Chat Models,

information. and Text Embedding Models.
prompt = Prompt Template ( 1lm =

V
Google Gen AI SDK a template="Why is sky blue?") ChatVertexAI (model name="

gemini-2.0-flash-001",
temperature=0..)

Initiate Client client = genai.Client (vertexai=True, project=PROJECT_ID, location=region)
i Modal, tuning

response = client.models.generate_ content(
model='gemini-2.0-flash-001"',
contents='Why is sky blue?'

Generate Model, Prompt



& Google Cloud

Sequential Models LangGraph

builder = StateGraph(State)

Input Intermediate Output
Result...

Intermediate
Result...

1
1
START i builder.add node ("gemini_create",gemini_create)
1
1

Chains multiple specialized LLMs in a pipeline. END

Q!

1
START : .. i
builder.add node (START,gemini_create) i builder.add node ("deepseek create", deepseek_create)
1
1
Gemini [ State - Edge
builder.add edge('"gemini create", "deepseek create'")
l 1st Node - - -
DeepSeek
l 2nd Node builder.add node (deepseek_create,END)
Combine 3rd Node graph = builder.compile ()
l state = graph.invoke ({query})
END




& Google Cloud

Function Calling

(1) Declare and Register Tools

Function ‘

Make decision on

@ Function Call

®

@ E Service/
xecute Data store

LangChain

tools = [function_one, function_two]
1lm with tools = 1llm.bind tools(tools)
tool calls=11lm with tools.invoke (query) .tool calls

1 Function name and
----- »  Parameters



& Google Cloud

Hierarchical Routing LangGraph

builder = StateGraph(State)

processing
Router
Input Output

_____________ —— LangChain

N , Function -> determine_tool
T~- °_ .- ’ tools = [function_one, function_two]
1llm with_tools = 1llm.bind tools(tools)
tool calls=11lm with tools.invoke (query).tool_calls

Analysis and
Classification

Central router model to direct inputs to specialized
LLMs based on content or intent. /

START

Conditional Edge
builder.add node (START,determine_ tool)

END

builder.add conditional_edges("determine
tool",tools_condition)

Tool Node

runnable @
builder.add _node ("tools",

Execute ToolNode (tools))

Tool Node

builder.add edge("tools", "determine_tool")




& Google Cloud

Deploying on Google Cloud

Vertexai, Al Studio
Self host (GKE, GCE)




& Google Cloud

s Pick your LLM!

Accuracy e Inference
o Finetuning
e Infrastructure

Model Capabilities

Performance Metrics

Task Suitability

ut
Robustness

.
.
.
.
.

Reasoning Abilties

Fine-tunability Confidence Intervals: @) Category:  overal

Organization

1380 Google
WOpenAl
] bty B
; Gemini 2.0 Flash i ad .Qﬁy\lgbn
{Amazon
1340 . + ol-preview ¢ .g{fgfl
1320 Deepseek-v3 ¢
3-mini ®
1300 - o mini L 4 Gemini 1.5 Pro
Gemini 2.0 FlaSh PrOd UCtl on_ready 2 1260 i ! Claude 3.5 Sonnet ¢
& criFaeminl: § Genilnl 5 Fash Uama 3. 4058
G A 2 1260 p .
1 Liama 3.3708 ¢
z — Claude 30pus ©
1,240 L]
1220 Novalite ¢ 3 ps
G o o 2 o LOW_COSt Gemini 1.5 Flash-88 3
emini 2. . '
i high-performance el
Flash-Lite e S t
L]
Preview
o 02 03 i 3 3 0 % Ed 160

Cost ($/1M Output Tokens)

Gemini 2.0 Pro Superior

Experimental intelligence with a
2M context window 27



& Google Cloud

Multimodal Live API

config = LiveConnectConfig(
response_modalities=["AUDIO"],

speech_config=SpeechConfig(
voice config=VoiceConfig (
prebuilt_voice_config=PrebuiltVoiceConfig (
voice name="Charon",
)
)
LLM )
LLM )
client = genai.Client(vertexai=True,
project=PROJECT_ID, location="us-centrall")
async with client.aio.live.connect(
model=MODEL_1ID,

config=config,
) as session:
* Bidirectional streaming API await session.send (input=prompt)
+ Real-time voice + vision interactions and natural

conversation mechanics like interruptions async for message in session.receive():




& Google Cloud

Deploying on Google Cloud

Vertexai, Al Studio
Self host (GKE, GCE)

Your Code

o ° Python Libraries, LangGraph,
LI bra ries Vertex, Google GenAl

Artifact Registry

Cloud Run, Cloud Run

Platform

Function, GKE

Secrete Manager f




& Google Cloud

Cloud Run

Container
TR

Deploy any OCl-complaint
container image

Support repositories:
« Artifact Registry
« Docker Hub

>

Cloud Run

Function (

Single purpose functions.

Supported languages:
Python, Node.js, Go, Java,
Ruby, PHP, and .NET

As well as Dockerfile

©)

4 .
Gemini

|

Cloud Run

Functions

J

N
HTTP Events
Out-of-the-box TLS endpoint Pub/Sub
HTTP Cloud Storage
websockets 150+ event sources with
HTTP/2 7000+ events from GCP
services and third parties
gRPC via EventArc and Firebase
4\




& Google Cloud

Cooperative Multi-Agent System

Coordinato
Solution

Use multiple LLM-based agents collaborating to solve
complex problems.

Prompt
Context(Summarized) Pub/Sub

B «

Subscription

Event Driven Architecture

—— Agent

— Agent

Event Channel

Event Channel

Agent

Agent ’—

Event Channel

[ 111

Event Channel

—
1
[ H— Agent
—

Pub/Sub

—— Agent

— Agent

Cloud Event

Agent



& Google Cloud

Cooperative Multi-Agent System

Problem

Coordinato
Solution

Use multiple LLM-based agents collaborating to solve
complex problems.

Role Based

role role role
LLM LLM LLM
Agent Agent Agent
Consolidate
(LLM)

consensus

Vote Based

LLM LLM LLM
Agent

¥

Agent

b4

Agent

Vote

Vote Vote

consensus




& Google Cloud

LLM
Agent

LLM

Agent solution Eligier

Problem

solution
Agent

5 Selection
solution
Agent

solution
Agent

Solution

Deploys independent LLM agents to propose
competing solutions, with an evaluator model
selecting the best or integrating elements.

output . Agent

¥

Evaluate
Critic

Debate Based

Filter

Agent

\_

I I
UM | LM | LM
Agent = Agent @ Agent
Evaluate Evaluate Evaluate
Critic Critic Critic
consensus




& Google Cloud

Adaptive Interfaces Structured Output

history
preferences

context

LangChain

chain = prompt | 1llm | parser

The entry point for interacting with ~ The core of LangChain, consisting o
LLMs, directing the flow of three primary types: Large Language
information. Models (LLMs), Chat Models, and Text
Embedding Models.

=

Dynamically adjust the Ul based on user
context, history, preferences, and LLM
capabilities.

Schema configuration
of the output

CSS Dashboard Two

html
Dashboard One



& Google Cloud

Blueprint for Agentic Success

Architectural Patterns Hyperparameter Optimization

Consider speed quallty cost Tune design based on testing the
: e system for specific requirement.

—-— - —

V- R

Implement Contextual memory and

Pr'o!eCft select what type of mterfac es|
Initiation suits reqwrement =
Define success

metrics, evaluate
quality attributes

Continuously
N monitor
LLM Selection Y /
Choose the specifi®odels/API e discover new trend
that meet cost, performance and e catch edge cases

objective target defined



Let’s
ouild
some
agents!




£Y Google Cloud

®
Aildemy
Agentic Workshop

C NorthAM - GCA )

FEB 2025




& Google Cloud

Can you create a three-week
teaching plan for my Year 5
math student on Geometry?

Sure, let me see
1. what's in the school
curriculum.

2.Find out what's the latest

information on the internet
and

3. recommend few books to

read.

Here is some homework for
the next three weeks

Planner

-
- /]
Teacher
I Here's the
Can you also provide ~aching plan

Take some quizzes to test
your understanding of the
topic. If you get anything
wrong, I'll be sure to explain it
to you.

after-school exercises that align
with the teaching plan?

teaching plan N

Here are some short

for students to review.

audio recaps of the week

Agent
Assignments
Portal [] auestionone Yay! My kids will be pumped!
A== D Question Two
l[“{\ D Question Three
Quiz Agent

r@ r@ Audio Files



& Google Cloud

Custom Agent with Multi-Path orchestration, Function Calling and prompt organizer

Staff &) Google Cloud

D—

Clients 1

ul

index.html

|
2

} |
LangGraph (\’_ _i_ }

prep_class

" Cloud Run

Credentials

Secret
Manager

B~

Restful Service
Book-provider

Cloud Run
> ()

Functions
ToolNode
recommend_book Database
curriculums
ToolNode ? oo
. > C SQL
get_curriculum g oudsQ
ToolNode
search_latest_resource o
Gemini
4
Node it
1 15 VertexAl
/

determine_tool

LangGraph

Topic: Plan

1Le
Jo. Pub/Sub

°
L




& Google Cloud

Thinking model, Dynamic content delivery, Event Driven, RAG

Y L e ‘

& Google Cloud Al Student
]
’ Gemini ’ Gemini !§: VertexAl
Flash Thinking
o/
X —
Clients
quiz.py (Langchain)
Event generate_quiz_question

A -
1
Topic: Plan .¢I~. TElREy p i
[prie: ° ——— new_teaching_plan answer.py (Langchain) 1
Trigger answer_thinking :
Msg sent to topic A |
ele 1
Jo. Pub/Sub —_— !
1
1
1




& Google Cloud

Gemini 2 Multimodal Live API & Multi-LLM Cooperation, and Single-Path orchestration

& Google Cloud

Multimodal live API

do_Audio

' '} Cloud Run
Functions

A\

1 1 Cloud
=01 storage

Storage
bucket

A

Al v . GCE
i
Topic: Plan ’ Gemini 2 7 VertexAl (R Deepseek
\ __/
A
ele
Jo. Pub/Sub
°
LangChain LangChain
gen_assign_gemini combine_assignment
LangChain J
»Cloud Run

gen_assign_deepseek LangGraph

Functions




& Google Cloud

Thinking model, Dynamic content delivery, Event Driven, RAG

(2 Google Cloud Al

Gemini Gemini i
’ ’ i VertexAl
Flash Thinking
A
Storage
Buckets Event
render.py
: : Cloud — > render_assignment_page
Storage
HTML
=i
=
—> — . .
. quiz.py (Langchain)
rigger i q
generate_quiz_question
Doc add to bucket
— A | —
el e .
o main.py ﬁ
TOpIC. Plan "\ answer.py (Langchain)

'

( ; ) EventArc o !
Bt ’ ’ CloudI Run

Y — > new_teaching_plan
Trigger answer_thinking
el e Msg sent to topic A
. Pub/Sub _—

Student

—L]

Clients




& Google Cloud

Aidemy Architecture

Staff : Al
Agents Service
. Gemini 2
Planner Agent Portal Agent () Book Provider Flash
Python Flask Python Flask Python Flask
VertexAl
Clients ” Cloud Run ” Cloud Run Cloud Run Function !
Gemini 2
Flash Thinking
Assignment Agent Course Agent ) PIar? VertexAl
( CloudEvent } CloudEvent o Topic
Cloud Run Function Cloud Run Function Pub/Sub M. DeepSeek
— I = s 2 R1
Portal assignment
( {, Trigger ek
Data Sources Fventare
Events
¢ Curriculums {; Plan Topic {; Courses-agent ~~, Assignment-agent
urricu . )
’ PostgreSQL S , Trigger - , Topic Trigger ‘ ;‘, Bucket Trigger
R
Cloud SQL EventArc EventArc EventArc
Storage Security Miscellaneous
I 1 Courses ] Assignment DB Credentials o Image Repository
] | Bucket I Bucket [***] PostgreSQL [n’::’ﬂ] Agent containers

Cloud Storage

Cloud Storage

Secret Manager

Artifact Registry

Student

]

Clients



& Google Cloud

Can you create a three-week
teaching plan for my Year 5
math student on Geometry?

Sure, let me see
1. what's in the school
curriculum.

2.Find out what's the latest

information on the internet
and

3. recommend few books to

read.

Here is some homework for
the next three weeks

Planner

-
- /]
Teacher
I Here's the
Can you also provide ~aching plan

Take some quizzes to test
your understanding of the
topic. If you get anything
wrong, I'll be sure to explain it
to you.

after-school exercises that align
with the teaching plan?

teaching plan N

Here are some short

for students to review.

audio recaps of the week

Agent
Assignments
Portal [] auestionone Yay! My kids will be pumped!
A== D Question Two
l[“{\ D Question Three
Quiz Agent

r@ r@ Audio Files



When you join a Google Developer Group
(GDG), you'll have the opportunity to learn new

skills in a variety of formats. You'll also meet local
developers virtually or in person with similar
interests in technology.

— goo.gle/gdg

< \ € > Google Developer Groups



http://gdg.community.dev
https://developers.google.com/community/gdg
https://developers.google.com/community/gdg
https://developers.google.com/community/gdg

