Al Agents: Building Autonomous Assistants for Software Teams
(Google Ecosystem Focus)

The Leap from Orchestration to Autonomy: Introducing Al Agents

We've journeyed from crafting individual prompts to saving reusable Gems and chaining them into
automated workflows. The next evolution is creating Al Agents: systems that leverage Large Language
Models (LLMs) like Gemini (often via Vertex Al) not just to execute predefined steps in a chain, but to
plan, make decisions, use tools, and adapt their approach to achieve a higher-level goal with
greater autonomy.

While prompt chains follow a fixed sequence you define, an agent can potentially:

e Plan: Break down a complex goal into smaller steps dynamically.

e Use Tools: Interact with external resources like Google Cloud services (APls, databases, Cloud
Storage), code repositories (Cloud Source Repositories), search engines (Vertex Al Search,
Google Search), or even other Al models.

e Reason & Decide: Evaluate the results of its actions (tool use, LLM calls) and decide on the next
best step.

e Self-Correct: Recognize when a step fails or leads to a dead end, and potentially try alternative
approaches.

e Maintain Memory: Keep track of context, past actions, and learned information over longer
interactions.

Think of it as upgrading from an assembly line (prompt chain) to a skilled worker (agent) who can use
various tools and figure out the best way to assemble something based on a high-level objective.

Why Build Al Agents for Software Teams?

e Automate Complex Research & Analysis: Agents can autonomously gather information from
multiple sources (Cloud Source Repositories, internal documentation stored in Cloud
Storage, Vertex Al Search, public web) to answer complex questions or analyze issues (e.g.,
"Investigate the root cause of recent API latency spikes using Cloud Monitoring data").

e Proactive Monitoring & Response: An agent could monitor Cloud Build pipelines, analyze
Cloud Logging data for patterns, identify anomalies using Cloud Monitoring, and even attempt
basic remediation via Cloud Functions or alert the correct team with context via Google Chat.

o Dynamic Task Execution: Handle tasks where the exact steps aren't known beforehand but
depend on intermediate findings (e.g., "Find all deprecated library usages in Cloud Source
Repositories for Project X, analyze their impact using LLM reasoning, and create work items via
API integration").

e Personalized Developer Assistants: Build agents tailored to specific developer workflows,
helping with complex debugging (analyzing Cloud Logging errors), code generation across
multiple files in Cloud Source Repositories, or documentation updates based on code changes.

e Simulate User Interactions: Create agents that can test application flows deployed on Cloud
Run or GKE by simulating user behavior based on goals.

Core Components of a Simple Al Agent

Building sophisticated, truly autonomous agents is a complex field, but we can understand the core
concepts by looking at the typical components involved in many agentic frameworks:



1. LLM Core (The "Brain"): The underlying Large Language Model, such as Gemini accessed via
the Vertex Al API, provides the reasoning, language understanding, and generation capabilities.

It's used for planning, deciding which tool to use, interpreting tool outputs, and generating final

responses.

2. Planning Module:

o Goal Decomposition: Takes a high-level goal and breaks it down into smaller, potentially
executable steps. This might involve specific prompting techniques (e.g., Chain-of-Thought,
ReAct) sent to the Gemini API.

o Strategy: Decides the overall approach or sequence of actions.

3. Tool Use/ Action Module:
o Tool Library: A defined set of functions or APIs the agent is allowed to call. These are the
agent's "hands." Examples within the Google ecosystem:
search_cloud_source_repos(query)
run_cloud_build_trigger(trigger_id)
query_bigquery(sql_query)
query_firestore(collection, document _id)
invoke_cloud_function(function_name, data)
vertex_ai_search(query)
google_search(query) (Potentially via API)
call_google workspace_api(service, method, params) (e.g., for Calendar, Tasks, Chat)

o Action Execution: The mechanism that actually calls the selected tool (e.g., using Google

Cloud Client Libraries in Python) with the parameters decided by the LLM.
4. Observation/Parsing Module:

o Takes the raw output from a tool (e.g., JSON response from a Cloud Function, BigQuery

results, search snippets) and extracts the relevant information for the LLM to reason about.
5. Memory Module:

o Short-Term: Keeps track of the immediate conversation history, recent actions, and
observations within a single session (often managed via context windows sent to the Gemini
API or summarization techniques).

o Long-Term (Optional): Allows the agent to retain and recall information across multiple
sessions (e.g., using Vertex Al Vector Search or Firestore/Cloud SQL to store and retrieve
past interactions or learned knowledge).

6. Reasoning Loop (e.g., ReAct - Reason + Act): The core cycle the agent follows:

o Reason: Based on the goal and current memory/observations, the LLM (Gemini) thinks about
the next step and decides whether to use a tool or generate a response.

o Act: Executes the chosen action (calls a Google Cloud service or other tool).

o Observe: Receives the result of the action.

o Repeat: Feeds the observation back into the reasoning step until the goal is achieved or a
stopping condition is met.

Connecting to Previous Concepts: Your reusable Gems and prompt chains often become the building
blocks within an agent. A Gem might define the core reasoning prompt, or a predefined chain
implemented using Google Cloud Workflows could be one of the "tools" the agent can decide to
execute.

Designing and Implementing Agentic Workflows (Google Cloud Context)

Building an agent requires a shift from defining every step (like in chaining) to defining the goal,
capabilities (tools based on Google Cloud services), and reasoning process (guided by prompts sent to



Gemini).

Steps for Designing an Agent:

1.

Define a Clear, Bounded Goal: Start specific. What precise task should the agent accomplish

using available Google Cloud resources?

Identify Necessary Google Cloud Tools: What external actions or information sources does the

agent need? Define these as specific functions/APIs interacting with Google Cloud:

Code: Cloud Source Repositories API

Files/Storage: Cloud Storage API

Build/Test: Cloud Build API

Monitoring/Logging: Cloud Monitoring API, Cloud Logging API

Compute/Functions: Cloud Functions invocation, Cloud Run API

Databases: Cloud SQL Admin API, Firestore API, BigQuery API

Search: Vertex Al Search API, Google Search API

Task/Comms: Google Workspace APIs (Tasks, Chat, Calendar etc.)

Design the Core Reasoning Prompt(s) for Gemini: Craft prompts that instruct the Gemini

model on how to behave as an agent. This often includes:

o The overall goal.

o The available Google Cloud tools and their descriptions (APl endpoints/functions, parameters,
when to use them).

o The desired format for thinking steps and action requests (e.g., ReAct format).

o Constraints and guardrails (e.g., "Only use read-only BigQuery queries unless explicitly
allowed," "Prioritize searching internal docs via Vertex Al Search before public web search").

Implement the Tool Functions (e.g., in Cloud Functions): Write the actual code (e.g., Python

using Google Cloud Client Libraries) that executes when the Gemini model decides to use a tool.

Deploy these as secure Cloud Functions or Cloud Run services. Ensure they handle inputs safely

and return clear JSON outputs or error messages.

Build the Orchestration Loop (e.g., using Cloud Workflows or Custom Code): Implement the

core Reason-Act cycle. This could be a Google Cloud Workflow definition that calls the Gemini

API and your Cloud Functions tools sequentially, or custom code running on Cloud Run/Compute

Engine.

Add Memory (If Needed): Implement mechanisms using Firestore, Cloud SQL, or Vertex Al

Vector Search to manage state and history.

Testing and Iteration: Test the agent rigorously. Use Cloud Logging extensively within your tool

functions and orchestration loop to trace the agent's behavior. Refine prompts, tools, and logic

based on failures.
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Tools & Frameworks for Building Agents (Google Ecosystem):

Vertex Al: The core platform for accessing Gemini models, Vertex Al Search, Vector Search,
and other AI/ML services.

Google Cloud Functions / Cloud Run: Ideal for hosting the individual tool functions the agent
calls. Serverless and scalable.

Google Cloud Workflows: A serverless orchestration service excellent for defining and executing
the agent's Reason-Act loop, especially when integrating multiple Google Cloud services and APIs
without writing extensive glue code.

Google Cloud Client Libraries: Essential for implementing the tool functions (e.g., in Python,
Node.js, Go) to interact with various Google Cloud APIs.



e LangChain/ Llamalndex (with Google Cloud Integrations): These popular Python frameworks
have integrations for Vertex Al (Gemini), Google Cloud services (like Cloud SQL, BigQuery), and
Google Search. They provide higher-level abstractions for building agents while allowing you to
use Google Cloud tools underneath.

e Custom Implementation: Using the Gemini API directly via the Vertex Al SDK and building the
orchestration logic yourself offers maximum flexibility.

Example Agent Concepts (Leveraging Google Cloud)

These conceptual ideas illustrate how agents could automate complex tasks using Google Cloud tools:

1. Automated Code Refactoring Scout:

o Goal: Identify potential areas for refactoring in a Cloud Source Repository based on
predefined rules.

o Tools: read_cloud_storage_file(bucket, path), analyze _code_complexity(code) (potentially a
Cloud Function), search_cloud_source_repos(pattern).

o  Workflow: Agent plans to scan files -> reads files via API -> calls analysis Cloud Function ->
logs findings to Firestore -> summarizes findings.

2. CI/CD Failure Triage Agent (Cloud Build Focus):

o Goal: Analyze a failed Cloud Build log, identify the likely cause, and summarize findings for
the relevant team.

o Tools: get_cloud build_log(build_id), search_log via_cloud_logging(filter_pattern),
lookup_owner via_source_context(file_path) (hypothetical),
post_google_chat_message(space, message).

o  Workflow: Agent gets Cloud Build ID -> retrieves logs via API/Cloud Logging -> searches logs
for errors -> identifies failing step/test -> potentially looks up owner -> summarizes error,
step, cause, owner -> posts summary to Google Chat.

3. Technical Debt Investigator (Vertex Al Search Focus):

o Goal: Research a specific technical debt item by searching Cloud Source Repositories,
internal documentation indexed by Vertex Al Search, and potentially the web.

o Tools: search _cloud_source repos(query), vertex_ai_search(query), web_search(query).

o  Workflow: Agent receives debt item -> plans search (internal docs first via Vertex Al Search,
then code, then web) -> executes searches via APIs -> synthesizes findings -> generates a
summary report (perhaps saved to Cloud Storage).

4. Cross-Repository Dependency Checker (Cloud Source Repositories):

o Goal: Check if a planned change in Library A (in Cloud Source Repositories) will break
downstream consumers (Project B, Project C, also in CSR).

o Tools: get_latest_code_csr(repo), find_usages_csr(repo, function_signature),
check _compatibility(version1, version2) (LLM reasoning or custom tool).

o  Workflow: Agent gets change details -> identifies consumers -> checks out consumer code
via CSR API -> searches for usages -> analyzes compatibility -> reports potential breaks (e.g.,
by creating an issue via API if integrated).

Best Practices & Important Considerations (Google Cloud Context)

e Start Highly Constrained: Begin with agents using limited tools and a narrow goal.

e Safety & IAM: Be extremely cautious with tool permissions. Use Identity and Access
Management (IAM) granularly. Grant your Cloud Functions/Cloud Run services least privilege
service accounts. Prefer read-only access where possible. Use confirmation steps for modifying
actions.



Cost Management: Monitor Google Cloud Billing closely. Agentic loops using Gemini, Cloud
Functions, Workflows, and other APIs can incur costs. Set budgets and alerts. Use cost-effective
services where appropriate (e.g., Cloud Functions consumption plan).

Observability (Cloud Logging/Monitoring): Instrument your tool functions and orchestration
logic heavily with Cloud Logging. Use Cloud Monitoring to track performance and errors.
Prompt Engineering is Still Key: The quality of the prompts defining the Gemini model's
reasoning process and tool usage instructions is paramount.

Iterative Development: Build, test, refine. Agent development is highly iterative.

Clear Goal Definition: Ambiguous goals lead to unpredictable agent behavior.

Conclusion: Towards Intelligent Automation on Google Cloud

Building Al agents represents a significant step towards more autonomous Al systems. By combining
the reasoning power of Gemini (via Vertex Al) with planning capabilities, memory, and the ability to
use Google Cloud tools, we can automate increasingly complex tasks within the software development
lifecycle. This progression—from simple prompts to reusable Gems, orchestrated chains (potentially
using Cloud Workflows), and finally to more autonomous agents—maps out a path for deeply
integrating Al as a powerful collaborator. As highlighted in your mission to demystify Al, understanding
these patterns allows tech professionals not just to use Al, but to architect intelligent systems on
Google Cloud that fundamentally enhance how we build software.



