% Resolve.ai

Adopting Al agents
in engineering,
beyond code generation

4 workflows where leading engineering organizations are deploying Al agents

Incidents | " Root Cause .

Al for production
systems

<

Learning & Memories

% Resolve.ai



Q ReSOIVQ.ai 4 ENGINEERING WORKFLOWS THAT SHOULD BE AI-NATIVE

Operating production with Al remains an unsolved problem

Al is changing software engineering faster than any previous technology shift. Models and coding agents
have made writing code faster than ever. But software engineering is much more than writing code. While
most Al investments are centered around code generation, 70% of engineering time goes into running
production. Workflows like triaging alerts, investigating incidents, debugging systems, and hardening
operations consume the majority of this time.

"We're scaling code generation exponentially without scaling our ability to
operate it."

Production is an amalgamation of hundreds of tools and systems accumulated over generations of
technology. Each component is built in isolation, optimizing for its own domain without integrating with the
rest. But production workflows require reasoning across multiple of them, and this burden has always fallen

on engineers.

When a service goes down, engineers need to understand which of hundreds of microservices is failing,
trace dependencies across systems they may not own, and determine if it's an infrastructure or application
problem. This requires collecting information from multiple systems and coordinating across teams while
customers are impacted and the business is losing money.
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% production workflows you can operate with Al agents

The following four workflows cover where most production engineering time goes. For each one, we've
mapped what agents should handle and how engineers should work with them. Every team's situation is
different, and where you stand on the continuum will depend on your current maturity and where the pain is
most acute.

O1 Alert Triage 02 Incident Investigation

! ()

Automating context assembly before an engineer opens a Parallel hypothesis pursuit across domains. Correlated
page. Classification, blast radius, and pattern matching signals, causal path tracing, root cause with grounded
against past incidents. evidence across all systems simultaneously.

03 Production Debugging 0% Operational Reviews

0

@

Querying the right systems in sequence, interpreting Post-mortems, runbook updates, and pattern detection as
results in context, building institutional memory from default outputs of every investigation — not scheduled
every session so knowledge is available to every tasks assigned after the fact.

engineer.

This paper is organized around these four workflows. For each one, the framework covers what agents
should handle autonomously, how engineers work alongside them, and what good adoption looks like over
time. The final section covers where most Al approaches break before they scale, and the infrastructure
required to make any of this work.
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01 Al that participates in every on-call rotation

On-call engineers are the first line of defense between a production issue and customer impact. When an
alert fires, the engineer has to figure out if this is real, how bad it is, and what to do about it. Answering
those three questions requires pulling context from five different systems before the investigation can even
begin.

Current production environments generate hundreds of alerts every day. The vast majority are symptoms of
other issues, known flakiness, or misconfigured thresholds. Buried in that noise are signals that matter, and
missing the wrong alert has consequences. So engineers respond to every page while spending significant
time gathering context to make a triage decision.

Every alert is a cold start. The engineer on call may not own the service or
have a runbook for the pattern that appeared last time. Assembling context
manually under pressure is exactly the kind of work Al agents are well suited

THE COLD-START
PROBLEM

Every alert is a cold
start. The on-call for.
engineer may not own

the service or have a

runbook for this exact
pattern. Context
assembly before page-
open changes the
nature of on-call work
entirely.

WHAT Al AGENTS HANDLE

Metrics, logs, and traces pulled the
moment an alert fires, before an
engineer has looked at it

Recent deployments and config
changes checked against the affected
service to surface what changed and
when

Pattern matching against past
incidents to identify whether this has
been seen before and how it resolved

Classification as noise or action
required, with the supporting evidence
behind that call

Blast radius identification when
action is needed, isolating the issue to
the responsible domain

HOW ENGINEERS WORK WITH AGENTS

Validate the classification and feed
that judgment back explicitly — every
correction is how the system learns
what good looks like in your
environment

Apply business context the agent
doesn't have: severity given what's
happening across the org, priorities not
visible in the data

Define guardrails governing how the
agent operates: which alert types it
handles autonomously, at what
confidence threshold, and when it
escalates

%X

faster time to triage

"With Resolve Al there is no going back now, on-call and time-
sensitive troubleshooting will be forever Al-first."

Stratos Pavlakis
CTO, Blueground
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02

Al agents that debug alongside you in every incident war room

When an incident is declared, engineers need to pull context from observability tools, recent deployments,

service dependencies, past incidents, and more. In large organizations, investigations require cross-domain

expertise across application, networking, databases, and security. That's why incidents typically pull

engineers from multiple teams into the same bridge.

Pursuing each hypothesis requires correlating information from systems like AWS, Datadog, Grafana, and Git

repos. These systems specialize in their own domains and were never designed to work together. Someone

has to be the connective tissue between them, and that someone is usually your most experienced

engineer.

" SEQUENTIAL VS.
PARALLEL

A senior engineer can
pursue one hypothesis
at a time. An agent
pursues all of them
simultaneously — the
way a full team would if
they were all available
and already had
context.

Humans can only pursue one hypothesis at a time. A senior engineer

investigating a latency spike decides: is this a database problem or an
application problem? They pick one, rule it out, then try the other. Meanwhile

the incident is ongoing and the blast radius is growing. Al agents can pursue
multiple hypotheses in parallel — the way a full team would, if all of them

were available and already had context.

WHAT Al AGENTS HANDLE

Correlated signals pulled across
observability, infrastructure, and
deployment systems simultaneously
rather than sequentially

Causal path tracing across services,
dependencies, and recent changes to
build a coherent picture of what
happened

Parallel hypotheses formed and
pursued simultaneously, the way a full
team would if they were all available
and had context

Pattern matching against past
incidents so prior investigations become
active precedents rather than forgotten
knowledge

Grounded root cause with cited
evidence across systems, not just a
hypothesis

Q~0/

HOW ENGINEERS WORK WITH AGENTS

Validate the root cause hypothesis
and confirm it fits what you know about
the system; when it doesn't, correct it
and capture why

Add context the agent doesn't
have: recent team changes, known
system quirks, architectural decisions
made outside documented channels

Define escalation criteria: when the
agent investigates autonomously
versus when a human needs to be in
the loop based on severity and system
criticality
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Al that makes every engineer fluent in production debugging

Every engineer has questions about production, either while investigating an issue or responding to a
shoulder tap from a teammate. Getting to an answer requires three distinct skills that are rarely distributed

evenly across a team: knowing which system to check, knowing how to operate each system like an expert,

and understanding the quirks of your specific environment.

The first two are teachable. Documentation describes which systems are relevant, and tools have query

interfaces that can be learned. The third is institutional knowledge — it isn't written down anywhere. Senior

engineers accumulate it over months or years, and it leaves with them when they move on.

Al agents can handle the first two directly. For the third, an agent that sits in the execution path of every

investigation accumulates institutional knowledge by learning from every interaction. The more

investigations run through the system, the better it understands your specific environment.

A INSTITUTIONAL
MEMORY

An agent that sits in the
execution path of every
investigation
accumulates context
over time. The more
investigations run
through the system, the
better it understands
your environment.

cause
Angelo Marletta
Software Engineer, Coinbase
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faster time to root

WHAT Al AGENTS HANDLE

Right systems, right sequence to
answer a production question, without
the engineer needing to know where to
look

Contextual interpretation of what a
metric means for this specific service
under these conditions, not just the raw
number

Causal path tracing across services,
dependencies, and recent changes to
explain why something is happening

Pattern matching against past
investigations so institutional
knowledge is available to every
engineer, not just the ones who've been
around long enough

HOW ENGINEERS WORK WITH AGENTS

Validate edge cases for questions
that touch systems with known quirks
the agent may not have learned yet;
capture those quirks explicitly

Apply business context: why a
service is configured a certain way,
what tradeoffs were made, constraints
not visible in the data

Set the bar for what a complete
answer looks like: the evidence
required, the confidence level, and
when the agent should say it doesn't
know rather than guess

"Resolve Al proved it could deliver real results in production. It

identified dependencies, surfaced accurate root causes 73% faster

than our teams, all while integrating cleanly into our existing

stack."
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Al that handles routine operations and learns from every interaction

0

Production knowledge is created in context. The learnings from high-stakes scenarios like incidents mostly
stay in the heads of the engineers who were in the room, until they move teams or leave the company. This

plays out as three distinct problems: inconsistent reporting during and after incidents, no system to capture
and propagate the judgment an experienced engineer develops over time, and knowledge that exists in the

organization but isn't accessible in the moment it's needed.

The through-line across all three is the same: knowledge is created in moments of high context and lost

because there's no system to capture and surface it. Al agents that sit in the execution path of every
investigation change this. They capture what happened, why, and what was learned automatically as a

default output of the work itself.

o+ KNOWLEDGE IN
CONTEXT

Al agents that sit in the
execution path of every
investigation capture
what happened, why,
and what was learned —
automatically, as a
default output of the
work itself.

Chris Umbel
AlOps Lead & SRE, Zscaler

WHAT Al AGENTS HANDLE

Post-mortem drafts generated from
investigation traces and resolution
timelines — documentation as a default
output of every incident

Runbook updates based on what the
investigation actually revealed about
system behavior, not how it was
originally designed to behave

Gap identification between
documented system behavior and what
investigations are finding in practice

Pattern surfacing across incidents so
repeat issues become visible before
they become habits

30%

fewer engineers per

incident

"Incident response at our scale isn't about collecting more signals.

It's about understanding why something is failing, quickly enough

HOW ENGINEERS WORK WITH AGENTS

Validate post-mortem drafts for
accuracy; ensure the reasoning behind
decisions is captured, not just what
happened

Review runbook updates to confirm
they reflect current system behavior
and are specific enough to be useful
under pressure

Define standards: templates, what
gets formally codified versus noted for
context, and how documentation feeds
back into active investigations so the
knowledge base compounds

to limit customer impact.”

At Resolve Al, we're investing in making operational reviews continuous rather than episodic. The goal is to shift from documentation that
happens after the fact to production intelligence that runs in the background all the time — Resolve continuously analyzes production signals

to surface reliability patterns, flag SLO risks, and identify optimization opportunities before they become incidents.
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Where most Al approaches for production fall short
Most engineering teams are using one of two approaches to apply Al to production workflows. Both make
reasonable bets given what's visible. Both break before they scale.
VENDOR Al TOOLS IN-HOUSE Al BUILDS
The appeal The appeal
Already paying for observability tools or cloud vendors. Full control. Off-the-shelf models connected to your stack via
They're part of the stack and most have some Al capability MCP. Works well for a subset of alerts managed by the team
built in. that built it.
Where it breaks Where it breaks
Each tool is optimized for its own domain. Al features simplify As coverage expands, accuracy degrades, costs creep up as
retrieving information from that system — they don't cross context windows expand, and trust erodes faster than it was
domain boundaries. built. Many internal projects reach saturation in 4-6 months.
The ceiling The real problem
Datadog knows metrics. PagerDuty knows alerts. Neither can The problem is rarely the model or the agent architecture. It's
determine how a specific deployment interacted with a everything that needs to exist around them: evals,
specific infrastructure state to produce a failure. governance, multi-team collaboration, continuous learning.
The core problem The maintenance burden
Production workflows are cross-domain by nature. A tool that Unlike a standard software project, this isn't built once.
only sees its own data gives you part of the answer. Models change monthly. Prompting patterns that work today
need to be rewritten with the next release.
Peak of inflated expectations
Early wins on a small alert set with a
prototype. "We can build this."
Claude + Skills X Ax Multi-team rollout
1)
c Plateau of productivity
o Product-grade reliability with a
E sustainable improvement loop
2 s
o Trough of disillusionment
> Broader coverage exposes
w long tail, regressions, costs
overruns, trust erosion
Slope of enlightenment
Teams discover what's missing:
X eval discipline, tooling,
governance, collaboration.
Evals and
governance
Innovation trigger
Frontier models + skills make only
alert investigations feel accessible
>
1 month 3 months 4-6 months 12-18 months
Time Q Resolve.ai

Productionizing Al agents requires building and maintaining substantial engineering layers that most teams
underestimate: integrations across dozens of tools, deep investigative reasoning that understands time and
causality, continuous learning, evaluation infrastructure, collaboration primitives for multi-engineer

workflows, and enterprise-grade security and governance. None of these are features you bolt on at the end.
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Architecture of Al systems that operate production

The four workflows in this framework are only achievable if the right infrastructure exists underneath them.
Five layers need to work together.

5-LAYER ARCHITECTURE STACK

Context Live model of your production environment: service dependencies, infrastructure ownership, deployment
propagation. Updates continuously. Captures institutional knowledge from runbooks, past incidents, Slack
threads, and senior engineers' heads.

Model Domain-specific models post-trained on code and operational context. General-purpose foundation models aren't
trained on production data — effective production reasoning requires models that understand failure modes,
signal relationships, and operational patterns.

Agent Specialized agents for different domains (application, infrastructure, database, network) coordinated by a
planner that pursues multiple hypotheses simultaneously and converges on root cause through evidence.

Action Automated remediation within defined guardrails, with approval workflows and rollback controls. Requires the
first three layers to be reliable before it can be trusted.

Interface A single interface to all production work. Investigations start automatically, run where engineers already work
(Slack, Teams), and surface outputs engineers can act on with confidence.

Resolve Al connects and works with your entire tech stack across 50+ tools, APls, alert systems, and
runbooks. It builds a context graph that captures institutional and tribal knowledge and keeps it current. It
spawns parallel agents to pursue multiple hypotheses simultaneously and converges on root cause with
cited, grounded reasoning — using models post-trained on production context that general-purpose
foundation models can't access. This is the infrastructure that makes the framework in this paper work and
it's available today, without a two-year build.

Closing the human gap in working with Al agents

The gap between a working prototype and something engineers actually trust and adopt is not model
quality. It is whether the system becomes the default operating experience: the thing engineers reach for
first because it works where they work, shows its reasoning, and gets smarter over time. Five things
determine whether that happens.

1 2 3 A 5
WORKFLOW GROUNDED IN HISTORICAL CONTEXT COLLABORATIVE UX ENTERPRISE READY
AUTOMATION EVIDENCE
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How Resolve Al helps engineers operate production systems

4

We built Resolve Al as the manifestation of this opportunity. Our architecture has been derived from first
principles to solve the production problem in its entirety. Here's how it works:

Understands production and operates all your tools

Resolve Al connects to your entire production stack: code, infrastructure, telemetry, knowledge sources, and a long
tail of in-house and MCP tools. It operates each tool with expert-level proficiency, formulating precise queries that
respect rate limits, interpreting results efficiently, and managing context without overwhelming the model.

Absorbs context and continually learns

Resolve Al gathers knowledge and context from undocumented sources: runbooks, documentation, past incidents,

2 and Slack threads. It maps both the infrastructure dependencies and the teams that own them. When an engineer
corrects its reasoning, that correction becomes part of the agent's knowledge. Over time, Resolve Al becomes the
single and up-to-date source of truth for all production-related context.

Reasons with investigative expertise across boundaries

Resolve Al brings deep investigative expertise about how to debug and operate production systems together with
the specific expertise of multiple teams in every execution. During investigations, the planner creates a plan

3 spanning multiple systems and teams, spawning agents that pursue several hypotheses in parallel. As evidence
emerges, the planner continuously refines the plan: ruling out hypotheses that don't fit, doubling down on those that
do.

Here's how Resolve Al helps you in production workflows:
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ON-CALL ROTATION

Participates in every on-call rotation

Autonomously investigates incidents and builds initial theories before you start.

Thread

a Amazon Q APP Today at 11:21 AM
u CloudWatch Alarm | RDS CPU utilization high | us-east-2

Threshold Crossed: 1 datapoint [77.07371543807604 (01/02/26 19:18:00)] was greater
than the threshold (30.0).

List dashboards Query logs

1 reply

Resolve APP Today at 11:22 AM

The database is experiencing high CPU utilization (99.5%) due to an expensive SQL query
from the recommendation service performing multiple MD5 hash calculations on a
db.tdg.small instance, leading to application timeouts and recurring alerts.

Findings

1. CPU spiked from 10% to 99.5% in minutes due to a single SQL query.

2. Expensive MD5 hash calculations in the recommendation service query cause 95% of
database load.

3. Recurring issue (10 times in 7 days), indicating a periodic, unoptimized workload.

Theories

» Expensive Query — Recommendation service's complex MD5 query saturates database
CPU, causing performance degradation and timeouts.

View details at Resolve Al _# Give Feedback

INCIDENT INVESTIGATION

Gets you to root cause and fix

Pursues multiple hypotheses in parallel and validates each against real evidence. Creates code snippets, drafts PRs, and
generates post-mortems.

€ High Confidence

Cross-service PostgreSQL deadlocks caused RPC latency spike

Both product-r AND product: log services are competing for ShareLocks on the same "products” table in PostgreSQL,
causing cross-service deadlocks. Failed RPC calls due to deadlocks have ~2,425ms latency |~ , causing p95 latency to spike to
2181ms |~ .

RPC Latency p95 by status code - GetAverageProductReviewS: ST @ B

Query > prometheus

Time Range 02/11/26 16:00:00 - 18:00:00

Source View in Prometheus &

631__. S . -

o228
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PRODUCTION DEBUGGING

Debug any production issue

Anyone can ask questions during incidents or development and get precise answers about your production systems.

| see high database load and a CPU spike in RDS from 21:40-22:30 UTC. Investigate
the issue

The primary culprit is the recommendation service which is making a resource-intensive SQL query: +

SELECT COUNT(%) as row_count FROM (
SELECT
id,
current_version,
md5({id::text) as hashl,
md5(md5(id: :text)) as hash2,
length(id)

‘Why is this problematic:

Multiple md5() hash calculations on every row. Full table scan with

Caused high CPU wait time (39.1%) indicating I/O bottleneck * *

. Recommendation: Optimize the query

1 Consider caching the COUNT resuit
Add pagination instead of full table scan
Move hash calculations to application layer or pre-compute

Consider upgrading to a larger instance class if pattern continues

[

OPERATIONAL HARDENING

Execute remediation actions

Generates post-mortems, customer-facing reports, Git PRs, kubectl commands, and scripts that work with your production
systems.

Can you generate a PR to fix the recommendation service by removing the hashing?

Remove unnecessary md5 hash calculations from analytics query
The new guery now only selects necessary columns (id, created_at, updated_at, current_version) from the product table

[resolveai-demo
= Line by Line v -4 +1 [ View Source

«.[recommendation/db.py
src/recommendation/db. py

id,
created_at,
updated_at,
- current_version,
+ current_version
- md5(id::text) as hashl,
- md5(mdS(id: :text)) as hash2,
- length(id) as id_length
FROM product
ORDER BY created_at DESC
) subquery

H

Expected Impact: Consider upgrading to a larger instance class if pattern continues; Faster query execution (from 5-
9 seconds down to milliseconds); Lower I/O wait times; and Maintains backward compatibility
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HOW YOU CAN GET STARTED

We've been working with engineering teams at Coinbase, DoorDash, Zscaler,
Salesforce, and others to establish what good looks like for Al agents in production
workflows. The broader goal is helping engineers operate production systems as
fluently as they write code.

A few ideas central to our technical worldview and how we are investing in these
outcomes at Resolve Al:

Models + agents Closed-loop automation Proactive operations

Purpose-built for production. Every We are investing in root cause analysis, We are investing in shifting workflows
improvement compounds across every remediation, prevention, and from reactive to anticipatory; spotting
workflow. containment end-to-end. issues before they become incidents.

Al code generation will produce software at
unprecedented scale. The bottleneck is now how you
operate and run the software in production.

Success will be determined by whether you can operate what you build with
the same speed and reliability you use to build it. If you want to think
through how Al agents can change how your team works with production,
we'd love to have a conversation.

REACH OUT FOR A CONVERSATION TRY IT FOR YOURSELF

& Resolve.ai Al agents for production systems
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