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Agent Runtime

Question: “I want to book a flight...” Tools
Thought: | should search for flights...
Action: Flights Tool Flights

Action Input: Flights from Austin to Zurich
“I want to book a flight

from Austin to Zurich.” Observation: The flight tool returns many options
.\: ) Thought: | should present these to user... Search
Final Answer: Here are some flights...
Code
Cale

Model

1 “Here are some flights that might interest you...” |
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[11“The get_flights method can be used to get the latest...”
[2] “When the user wants to search for flights, call get_flights ...”
[3] “Input args for get_flights are argl, arg2,..”
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Agent [ Flights Extension ] — [ Flights API ]

[ Reasoning Loop = [ Maps Extension ] — [ Maps API ]
°

[ Model ] [ Weather Extension ] — [ Weather API ]
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Agents

Python

import vertexai
import pprint

PROJECT_ID = "YOUR_PROJECT_ID"
REGION = "us-centrall”
vertexai.init(project=PROJECT_ID, location=REGION)

from vertexai.preview.extensions import Extension

extension_code_interpreter = Extension.from_hub("code_interpreter")
CODE_QUERY = """Write a python method to invert a binary tree in 0(n) time.

response = extension_code_interpreter.execute(

operation_id = "generate_and_execute",
operation_params = {"query": CODE_QUERY}
)

print("Generated Code:")
pprint.pprint({response[ 'generated_code']})

# The above snippet will generate the following code.

Generated Code:
class TreeNode:
def __init__(self, val=8, left=None, right=None):
self.val = val
self.left = left
self.right = right

Continues next page...
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Agents

Python

def invert_binary_tree(root):
Inverts a binary tree.
Args:
root: The root of the binary tree.
Returns:
The root of the inverted binary tree.

if not root:
return None

# Swap the left and right children recursively
root.left, root.right =
invert_binary_tree(root.right), invert_binary_tree(root.left)

return root

# Example usage:

# Construct a sample binary tree
root = TreeNode(4)

root.left = TreeNode(2)
root.right = TreeNode(7)
root.left.left = TreeNode(1)
root.left.right = TreeNode(3)
root.right.left = TreeNode(6)
root.right.right = TreeNode(9)

# Invert the binary tree
inverted_root = invert_binary_tree(root)

AR Fr BLL: AR AR FE &34 8 T LA BRI 4T Py thonf A4
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Agents

Agent — Function ?

_NA—
- R

[1] 3 Known Function Specs: get_flights, get_map, get_weather
[2] “The user wants to search for flights, call get_flights ...”
[3] Return {“function_call”: {“name”: “get_flights”...}}

Google Flights
API
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Agents

Unset

function_call {
name: “"display_cities”

args:
"cities": ["Crested Butte", "Whistler", "Zermatt"],
“preferences”: "skiing"
}

ARSI Sl 13 SRR ™ fi e 1) 8 i ) P A 28 0 2
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Agents

User Client side Ul Agent Model Google Places API|

“...skitrip...”
User query

v

.____________>

Agent sends Prompt +
Examples to Model

.____________>

Model uses Prompt +
Examples to generate
JSON output

JSON returned

[ {“function”:"display_cities” ...} ]

JSON returned

Client Side intercepts (— ------------
JSON and makes
AP call to API call
Google Places API O ______________)
[ Google Places API returns in expected format ]
< Results returned
“...here are some ski z CEBICEEED
resorts w/images...” <
User Client side Ul Agent Model Google Places API
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Agents

Python

def display_cities(cities: list[str], preferences: Optional[str] = None):
"""Provides a list of cities based on the user's search query and preferences.

Args:
preferences (str): The user’'s preferences for the search, like skiing,
beach, restaurants, bbg, etc.
cities (list[str]): The list of cities being recommended to the user.
Returns:

list[str]: The list of cities being recommended to the user.

return cities

FRRSBEE.  oRIili B AIPy thon pRER 1 -

BROR, FRATRE SO TRATI AR, Rt TR, SRR i A A R AR B 4 B . AT
I AR AT B B BRSBTS i e
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Agents

Python

from vertexai.generative_models import GenerativeModel, Tool, FunctionDeclaration
model = GenerativeModel("gemini-1.5-flash-881")

display_cities_function = FunctionDeclaration.from_func(display_cities)
tool = Tool(function_declarations=[display_cities_function])

message = "I'd like to take a ski trip with my family but I'm not sure where
to go.”

res = model.generate_content(message, tools=[tool])

print(f"Function Name: {res.candidates[B].content.parts[8].function_call.name}")
print(f"Function Args: {res.candidates[8].content.parts[@].function_call.args}")

> Function Name: display_cities

> Function Args: {'preferences': ‘skiing', 'cities’: ['Aspen’, 'Vail’,
"Park City']}

BT AN TH, R AR B, JF AVFRET s B0 A
B2, WEERAE T — N EOWIOMESE, BRI T AN 0 R K 40 M 2 KR R R e 0T, R A Ot

JHagent /BAHEAT RAEAE B TFAON B3 AT LR F KR R R P SRR K, A7 b P g 2 1l a1
SRR R R FFagent ) “2 57, B BIRE.
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Agents
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[ Model ] [ structured_data_store ] — [ Financial Spreadsheet ]
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Agents
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Agents
( 3\
Agent
e A
Question: “What is our parental leave policy?” Tools
Thought: | should search for best datastore match...
Action: Vector Search pdf
Action Input: What is Google’s parental leave policy? dstore
“What is our.pal;e"ntal Observation: The pdf_dstore contains best bank result...
PP leave policy? - Results: [snippet_1, snippet_2, snippet_3...]
4
~r Thought: Summarize and Present to user... website

'S Final Answer: Google’s leave policy... A dstore
\ - - J sheets
ol dstore

e B

Model
. J
\ J
“Google’s leave policy is covered here...”
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Agents

LangChain Agents
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Agents

Python

from langgraph.prebuilt import create_react_agent

from langchain_core.tools import tool

from langchain_community.utilities import SerpAPIWrapper
from langchain_community.tools import GooglePlacesTool

os.environ[ "SERPAPI_API_KEY"] = "XXXXX"
os.environ[ "GPLACES_API_KEY"] = "XXXXX"

@tool

def search(query: str):
"""Use the SerpAPI to run a Google Search."""
search = SerpAPIWrapper/()
return search.run(query)

@tool

def places(query: str):
“""Use the Google Places API to run a Google Places Query.
places = GooglePlacesTool()
return places.run(query)

model = ChatVertexAI(model="gemini-1.5-flash-6881")
tools = [search, places]
query = "Who did the Texas Longhorns play in football last week? What is the

address of the other team's stadium?”

agent
input

create_react_agent(model, tools)
{"messages": [("human", query)]}

for s in agent.stream(input, stream_mode="values"):
message = s["messages"][-1]
if isinstance(message, tuple):
print(message)
else:
message.pretty_print()

JrE%8. 3 TLangChainflLangGraphffjagent s L T H
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Agents

e me===== HUIMAaN Message P P P R
Who did the Texas Longhorns play in football last week? What is the address
of the other team's stadium?

Tool Calls: search
Args:

query: Texas Longhorns football schedule
e s e s sssss== === ool Messagel =============cc==c===c==c==========
Name: search
{...Results: "NCAA Division I Football, Georgia, Date..."}
=== === === —c=————c—=———— WA Mo s s Ael==============—c—=—c=—=c=c=———==——=
The Texas Longhorns played the Georgia Bulldogs last week.
Tool Calls: places
Args:

query: Georgia Bulldogs stadium
==========—c=—===c=—c=————c=————NioolNMessagel=======—=======c=====c==c=——c—ccc=c—=
Name: places

{...Sanford Stadium Address: 188 Sanford...}

=== === === —c=————c—=———— WA Mo s s Ael==============—c—=—c=—=c=c=———==——=
The address of the Georgia Bulldogs stadium is 188 Sanford Dr, Athens, GA
38682, USA.
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Agents

VefiexAl agents
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