How State Graphs, Memory, and Delegation Shape
Autonomous Agents

Autonomous Al agents are no longer a lab curiosity. They can browse the web, book
appointments, write code, and even negotiate with other agents. But building one that behaves
reliably over time is harder than it looks. The core challenge is not just making a model that
can "think" in a single step, but one that can remember what it has done, decide what to do
next, and hand off tasks to other agents or tools without losing context. Three concepts sit at
the heart of this: state graphs, memory, and delegation.

What a State Graph Is and Why It Matters

A state graph is a way to model the possible states an agent can be in and the transitions
between them. Think of it as a map of the agent's journey. Each node represents a situation or
a stage of a task, and each edge represents an action or an event that moves the agent from
one stage to the next. For example, an agent booking a flight might have states like "awaiting
departure city,' "awaiting destination," "dates confirmed," "payment pending," and "booking
complete." The edges are the actions the agent takes or the inputs it receives.

State graphs give an agent structure. Without one, an agent relies entirely on the language
model's next-token prediction to figure out what to do. That works for simple questions but
falls apart for multi-step tasks. The agent can get stuck in loops, forget where it is, or take an
action that makes no sense because it has no sense of progress. A state graph acts as a
guardrail. It limits the agent's choices to only those that are meaningful at the current point in
the task. This is not about restricting intelligence but about providing a scaffold that
intelligence can operate within safely.

In practice, state graphs are often defined as directed graphs, sometimes with probabilistic
transitions, sometimes with deterministic ones. Developers can hand-craft them for known
workflows, or the agent can build one dynamically as it discovers new steps. The trade-off is
control versus flexibility. A hand-crafted graph is predictable and easy to debug, but brittle
when the task changes. A dynamically built graph is adaptable, but can drift into undefined
states if the underlying model is not well constrained.



Memory: The Agent's Long-Term Context

An agent's memory is not the same as a language model's context window. The context
window is the immediate conversation history. It is finite and expensive to extend. Memory, in
the agentic sense, refers to the ability to store, retrieve, and use information across sessions
and tasks. This can be as simple as a key-value store of facts the agent has learned, or as
complex as a vector database of past interactions that the agent can query for relevant
context.

There are two broad types of memory that matter for autonomous agents: episodic and
semantic. Episodic memory records specific events in time, such as "the user asked about
flights to Tokyo on Tuesday." Semantic memory stores general knowledge, such as "the user
prefers window seats." Both are necessary for a coherent agent. Without episodic memory, the
agent cannot remember what it just did. Without semantic memory, it cannot learn from
repeated interactions.

Memory also introduces a design tension. Storing everything makes retrieval slow and noisy.
Storing too little makes the agent forgetful. A common approach is to use a hierarchy: a short-
term buffer for the current task, a working memory for the session, and a long-term store for
persistent knowledge. Each layer has a different retention policy and retrieval strategy. The
agent must decide what to forget and what to keep, and that decision itself is a surprisingly
subtle problem. Some systems use a second model to summarise and compress memories,
while others rely on time-based decay or relevance scoring.



Delegation: When One Agent Is Not Enough

No single agent can be good at everything. Delegation is the mechanism by which an agent
hands off a subtask to another agent or tool. This could be a specialised agent trained for a
specific domain, a simple API call, or even a human-in-the-loop. The delegating agent needs to
know what the subtask is, who can handle it, and how to interpret the result.

Delegation requires a shared language. The agents need to agree on a protocol for passing
context and results. This is where state graphs and memory come back into play. The
delegating agent's state graph includes a node for "waiting for result from delegate." It pauses
there until the delegate returns. The delegate, in turn, may have its own state graph and
memory. The delegating agent must also remember what it asked for, so it can interpret the
reply and decide what to do next.

This pattern is common in multi-agent systems. One agent might be responsible for research,
another for writing, and a third for fact-checking. The orchestrator delegates each step and
collects results. But delegation is not only about other agents. It also applies to tools: a code
execution environment, a search engine, a calculator. Each tool call is a form of delegation, and
the same principles apply. The agent must track the delegation in its state graph and store the
result in its memory for later use.



Putting It All Together

When state graphs, memory, and delegation work together, the agent becomes something
more than a chatbot. It becomes a persistent, goal-directed system. It can pause a task, hand it
off, resume it later, and remember what happened before. This is the architecture behind many

of the autonomous Al agents being built today. Publications like futurestack.online regularly
explore these patterns, offering detailed breakdowns of how engineers design and debug such
systems in practice.

One common pitfall is treating memory as a dump. Developers sometimes store everything in
a vector database and hope the retrieval is good enough. It rarely is. The agent ends up
retrieving irrelevant context, which pollutes the state graph and causes wrong transitions. A
better approach is to tie memory entries to specific states in the graph. When the agent enters
a state, it knows which memories are relevant and can query them explicitly. This is closer to
how a human works: when you are booking a flight, you do not think about your entire life
history. You think about the trip.

Another pitfall is over-delegation. It is tempting to break every task into tiny subtasks and hand
them off to specialised agents. But each delegation adds latency and risks miscommunication.
The agent's state graph becomes a tangled mess of dependencies, and debugging a failure
requires tracing through multiple agents. The best systems use delegation sparingly, only when
the subtask genuinely requires a different capability or a different source of knowledge.

What This Means for Developers

If you are building an autonomous agent, start with the state graph. Map out the key states and
transitions before you write any code. Then decide what memory each state needs. Then think
about delegation as an extension of the graph, not as a separate concern. The graph is the
skeleton. Memory is the flesh. Delegation is the nervous system that connects different parts
of the organism.


https://futurestack.online/

There is no perfect architecture. Every choice involves trade-offs. A rigid state graph is safe but
inflexible. A flexible graph is powerful but can behave unpredictably. A rich memory makes the
agent smarter but slower. Delegation distributes work but introduces coupling. The art is in
finding the right balance for your use case. The engineering community, including sites like
futurestack.online, continues to share practical lessons from real deployments, and that
collective knowledge is one of the best resources for anyone working in this space.

Autonomous agents are evolving fast. The ones that work reliably are not magic. They are
carefully designed systems where state, memory, and delegation are treated as first-class
components, not afterthoughts. Understanding these three concepts is the foundation for
building agents that do not just answer questions but actually get things done.

Futurestack.online on social media Instagram


https://www.instagram.com/futurestack.online

