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A DEMO THAT LOOKS LIKE MAGIC. UNTIL IT RETRIES.

~

ONE REQUEST TWO SIDE EFFECTS

"Secure my upgrade.” Retry — two booking attempts

N v

A broker can redeliver. Your agent must not re-purchase tickets.

Adi Polak



Product evolution

01

Prompt
completions

Simple prompts. Instant
answers.

02

Reasoning
& tools

Smarter models.
Tools and context.
Deeper understanding.

03

Agentic
workflows
Agentic workflows.

Multi-step execution.
Outcome centric.

Simple

Increasing capability & complexity

%

b

Agentic



Al AGENTS CAN

— Interpret events

— make decisions

— call tools

— create new work

— communicate with other agents

— change behavior based on what they observe

Adi Polak
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THE CONTRACT WE BUILT

A message gets delivered.
A consumer runs code.

But who chooses the next action?

Adi Polak
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https://docs.google.com/file/d/1LKCKm-4t-7jNgUtCGSMHz6z8TH7ieqZs/preview

LAYER 1 / Humans talk to software

I INTENT | INTERFACE | EXECUTION

"l want a result." - Click = Run explicit logic
Type
API

Human intent — software behavior — human observes the outcome

Adi Polak



LAYER 2 / Software talks to software

PRODUCER BROKER CONSUMER

Emits facts - Routes / stores - Acts on facts

Event streams - Work queues - Pub/sub - RPC /APIs

Adi Polak



LAYER 3 / Software starts talking to itself

OBSERVE —_ DECIDE —_ DELEGATE —_

The code defines the boundaries. The agent chooses the path.

Adi Polak 10



THREE LAYERS. ONE SYSTEM.

r

.

AGENT DECISIONS

Goals - planning - delegation - tools

-
\_

DISTRIBUTED COMMUNICATION

Event streams - queues - durable messages

-

.

HUMAN INTENT & OVERSIGHT

Interfaces - approvals - policies

Adi Polak
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So what is the unit of work, today?

Adi Polak



THE UNIT OF WORK

AN EVENT —) A CONSUMER A RESULT

PROCESSES IT

A message is a delivery unit. A task can be much larger.

Adi Polak
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THREE EXPECTATIONS WE COULD REASON ABOUT

EXPLICIT PATHS MEASURABLE
The code defines Work can be
the branches. measured and

capped.

Adi Polak

SCOPED EFFECTS

Permissions
govern
what it may touch.

17



WHEN SOFTWARE STARTS TALKING TO ITSELF THE SHIFT

What happens when the consumer
is no longer a

deterministic service?

What happens when the message reaches an ®
agent whose choice depends on changing T ®
observations? AGENT o

OBSERVE - DECIDE - ACT

NEXT To answer, we have to see the patterns emerging in actual agent architectures.









AGENTIC SYSTEM PATTERNS

PATTERN 01 / The tool-use loop

4 )
AGENT R TOOL / API

EVENT

Adi Polak



RELIABILITY QUESTION:

How do you bound iterations
and authorize the next tool call?




AGENTIC SYSTEMS / TOOLS

PATTERN 01 - agent call APIs

A flight-upgrade agent can observe the world and take real actions.

01 READ

Flight search

search_available_upgrades()

Find available seats

04 WRITE

Booking API

upgrade_seat()

Reserve a new seat

02 READ

Preferences DB

get_traveler_preferences()

Check passenger preferences

05 WRITE

Payment API

charge_card()

Process payment

03 READ

Calendar API

check_calendar()

Check schedule conflicts

06 WRITE

Email API

send_confirmation()

Notify the passenger

THE IMPORTANT DISTINCTION A search reads state. A booking or charge creates an external side effect.

WHEN SOFTWARE STARTS TALKING TO ITSELF



AGENTIC SYSTEMS / TOOL CALLS

PATTERN 01 -One request. Multiple decisions. Multiple tool
calls.

The agent selects what to invoke, in what order, and whether to try again.

OBSERVE
1 Fllght search search_avaiIable_upgradesg
INCOMING MESSAGE 4 A
@ Read live availability
Upgrade me ‘
to business —> —
class.” Al AGENT N
. Y > Booking API upgrade_seat()
Chooses the next call Reserve an upgrade
ACT
NOT A FIXED PIPELINE 3 Payment API charge_card()

The agent can search again, branch, delegate, or retry. Charge the passenger

THE DISTRIBUTED-SYSTEMS PROBLEM  Retries after timeouts can repeat bookings or payments.

WHEN SOFTWARE STARTS TALKING TO ITSELF



AGENTIC SYSTEM PATTERNS

PATTERN 02 / Sequential chain

/
EXT
Ag

N
LAYER 2 AN

RELIABILITY QUESTION

what if the intermediate errors propagate as
plausible-looking decisions

A workflow chooses the order; each agent owns a step.

Adi Polak
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AGENTIC SYSTEM PATTERNS

PATTERN 02 / Sequential chain

-
EXT
A RELIABILITY QUESTION
9 What happens when intermediate errors
propagate as plausible-looking decisions?
LAYER 2 AN

A workflow chooses the order; each agent owns a step.
Adi Polak
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AGENTIC SYSTEM PATTERNS

PATTERN 03 / Router + handoff

RELIABILITY QUESTION

Adi Polak

G AGENT J

L AGENT J

SCALATION }
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AGENTIC SYSTEM PATTERNS

PATTERN 03 / Router + handoff

RELIABILITY QUESTION

Who owns the task after a handoff? Who retries?

The next consumer is selected from the task context.
Adi Polak

SCALATION J
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AGENTIC SYSTEM PATTERNS

PATTERN 04 / Fan-out + fan-in

RELIABILITY QUESTION

TRIGGER

New pain: conflicting answers.

Layer 2 ancestor: pub/sub fan-out, scatter/gather.

Adi Polak

| DECIDE
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AGENTIC SYSTEM PATTERNS

PATTERN 04 / Fan-out + fan-in

ANALYZE
TRIGGER JOIN / DECIDE
VERIFY

Layer 2 ancestor: pub/sub fan-out, scatter/gather.

Parallelism buys time, then creates a consistency problem.
Adi Polak
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AGENTIC SYSTEM PATTERNS

PATTERN 05 / Orchestrator + workers

4 N

ORCHESTRATOR

Plan - delegate

observe - replan

- v

The task graph is discovered while the system is running.

Adi Polak

WORKER A

WORKER B

WORKER C
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AGENTIC SYSTEM PATTERNS

PATTERN 05 / Orchestrator + workers

-~

ORCHES

RELIABILITY QUESTION
Plan - del¢ How do we cap work that did
observe - not exist in the original plan?

o

The task graph is discovered while the system is running.
Adi Polak
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AGENTIC SYSTEM PATTERNS

PATTERN 06 / Evaluate, retry, escalate

DRAFT —_— EVALUATE
N

FAIL / FEEDBACK

Adi Polak

> COMMIT
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AGENTIC SYSTEM PATTERNS

PATTERN 06 / Evaluate, retry, escalate

DRAFT —_— EVALUATE
A

FAIL / FEEDBACK

> COMMIT

Max iterations - acceptance criteria - human approval for irreversible actions

A feedback loop needs a stopping condition.
Adi Polak

27



=N

NT DRIV

\%

 AGENT PATTERNS




EVENT-DRIVEN AGENT PATTERNS

PATTERN 07 / Reactive agent consumer

Events become observations. Decisions become commands or new events.

BUSINESS . EVENT - COMMAND /

EVENT BACKBONE sl NEW EVENT

An agent is an event consumer - - - but its next action is selected at runtime.

QUESTION Which events deserve reasoning—and who is authorized to act?

Adi Polak
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EVENT-DRIVEN AGENT PATTERNS

PATTERN 08 / Agent choreography

No central manager. Specialized agents react to each other’s events.

[ OBSERVE ] [ INVESTIGATE ] [ RESPOND
V V V
[ SHARED EVENT CHANNEL - typed facts + correlation IDs
o o o
Signal detected Finding ready Action proposed

Each agent owns its capability; nobody owns the whole story by default.

RELIABILITY QUESTION What stops an event storm or cyclic delegation?

Adi Polak
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EVENT-DRIVEN AGENT PATTERNS

PATTERN 09 / Streaming context

The agent reasons over live state—not just the last message it received.

TELEMETRY USER EVENTS

LIVE STATE . AGENT

Materialized context Grounded decision

Events — stateful processing — fresh context — decisions

KEY DISTINCTION A durable log is history. A stateful projection is current context.

Adi Polak 31



EVENT-DRIVEN AGENT PATTERNS

PATTERN 10 / Durable, event-waiting agents

A task can pause for hours, survive a crash, and resume on a new event.

START TASK WAIT / SLEEP — EVENT ARRIVES —>

CHECKPOINTED

An agent is not a process that must stay awake.

RELIABILITY QUESTION Who owns the wait, timeout, dedupe and cancellation?

Adi Polak
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EVENT-DRIVEN AGENT PATTERNS

PATTERN 11 / Asynchronous agent delegation

Agent-to-agent exchange is a task lifecycle.

AGENT A TASK #1842 AGENT B
—_— —_—

Delegates accepted — working — completed Specialist

A2A-style task semantics complement durable messaging; neither replaces the other.

DESIGN CONTRACT Task ID - owner - progress - deadline - completion event

Adi Polak
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EVENT-DRIVEN AGENT PATTERNS

PATTERN 12 / Agentic saga

Autonomy crosses systems. Business actions do not share one transaction.

RESERVE —> AUTHORIZE —> CONFIRM —> DONE

ON FAILURE: RELEASEHOLD <+« COMPENSATE <+ ESCALATE

A model proposes; policy and application logic commit.

RELIABILITY QUESTION What can be safely reversed? and what cannot?

Adi Polak
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EVENT-DRIVEN AGENT PATTERNS

PATTERN 13 / Closed-loop autonomous control

Agents can react to the outcomes of their own previous actions.

SIGNAL — AGENT — POLICY GATE ACTION

]< OUTCOME EVENT / OBSERVE AGAIN

THE DANGER Need a damping and a kill switch, without it the feedback loop is unpredictable

Adi Polak
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Can the System
handle this?




MESSAGING SYSTEMS / AGENTIC WORKFLOWS

What changes when the consumer is an agent?

The infrastructure is familiar. The failure modes are not.

FOUNDATIONAL GUARANTEE

01T ORDERING

02 EXACTLY-ONCE

03 BACKPRESSURE

04 REPLAY

WHAT CHANGES WITH AGENTS

Events arrive in order, but decisions also
depend on external observations.

Processing guarantees don't automatically
cover external business actions.

One message can spawn an expanding
graph of tool calls, tasks, and retries.

The same input may produce different
decisions,or repeat side effects.

THE FLIGHT UPGRADE BOT

Seat available when checked, gone before the
bot books.

Booking succeeds - timeout - retry risks a
second upgrade.

One request fans out into searches, checks, and
delegated work.

A replay must not trigger another purchase or
booking.

THE SHIFT Reliable message delivery no longer guarantees reliable outcomes.






THE TASK IS THE UNIT OF ACCOUNTABILITY

OBSERVE [Ny DECIDE _,_, CONFIRM

Trace tasks across events, tools and decisions.

Adi Polak
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RELIABILITY BOUNDARIES.

-~

MESSAGING LAYER

Deliver and route events

Ordering - retries - flow
control

o

~

v

-~

AGENT / TASK
LAYER

Own tasks and decisions

State - budgets - handoffs

\_

~

v

-~

EFFECT / POLICY
LAYER

Control external actions

audit

\_

ldempotency - approvals -

~

Tool and agent protocols complement—not replace—durable messaging.

Adi Polak
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THE WHOLE STACK IN ONE ARCHITECTURE

PUT THEM TOGETHER / One durable task

03 AGENT RUNTIME Plan - select specialist - replan - evaluate

v

02 MESSAGING + EVENT Durable events - routing - fan-out - retries
BACKBONE

v

01 HUMAN + POLICY Set goal - grant authority - approve irreversible effect

Adi Polak
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ORDERING within defined scope



EXACTLY-ONCE in scoped
guarantees



BACKPRESSURE with
task quotas limiting chains



REPLAY evidence before replay
the world



MESSAGING SYSTEMS / AGENTIC WORKFLOWS

THE NEW RELIABILITY MODEL

One system. Three promises.

(0) | MESSAGE DELIVERY 02 TASK EXECUTION

: &

DELIVER OWN
THE EVENT THE TASK

Events are durably delivered Work is tracked, recovered,
and can be processed again. and brought to completion.

tHEsHFT  Reliable delivery is only the beginning.

03 SAFE SIDE EFFECTS

>

PROTECT
THE ACTION

Retries do not duplicate
external business actions.



A coordination layer
Is taking shape.

MEDIATE THROTTLE
Who may act? What is the budget?
AUDIT INTERVENE

What was decided? Where can a human step in?

Adi Polak
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WHAT THE NEXT SYSTEM NEEDS

THE REFERENCE DESIGN / Durable autonomy

4 )
EVENT -
\ J
4 )
OBSERVABILITY
\ J

4 ) 4
DURABLE TASK + WORKFLOW - AGENT / TOOL
\ J \
4 ) 4
POLICY / BUDGET OUTBOX + EFFECT GATE
\ J -

Correlate every event, decision and side effect with a task ID.

The transport stays. The trust boundary becomes explicit.

Adi Polak




Trace decisions,
fask IDs and tool outcomes.

Budget the whole Las\k,
not just the queuve.

Gate irreversible act\o“S‘,
dedupe effecks.

Treat each agent as a pyYr\xnnaA\p2\
with least privilege.

- Jest cancel,rep\ay
and human recove‘\;.‘__ 5



o This is our

. AN “

mgmetho lead.

Y . The infrastructure we built is the foundation of autonomy. =~ *




Q; Learn More!



https://www.anthropic.com/engineering/building-effective-agents
https://learn.microsoft.com/en-us/azure/architecture/ai-ml/guide/ai-agent-design-patterns
https://learn.microsoft.com/en-us/azure/architecture/patterns/choreography
https://go.temporal.io/platform-hub/ai-engineering/ai-reference-architecture
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Data & Al @ Confluent - Keynote Speaker -
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Keynote: When Software Starts Talking to Itself



