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AWS Bedrock Guide

Amazon Bedrock has become one of AWS's most important attempts to turn generative Al from
a model experiment into governed enterprise infrastructure. The service is not just a wrapper
around foundation models. It is a managed operating layer for model access, private data
grounding, agent orchestration, safety controls, prompt lifecycle management, model evaluation,
workload scaling, and deployment into the broader AWS ecosystem.

That distinction matters. Many teams start with Bedrock because they want access to Anthropic
Claude, Amazon Nova, Meta Llama, Mistral, Cohere, or other models through an AWS account
they already trust. They stay with Bedrock only if the platform helps them solve the harder
production questions: how to manage identity, keep data private, retrieve trusted business
knowledge, reduce hallucinations, evaluate quality, control cost, withstand traffic bursts, and
explain Al behavior to security and compliance teams.

This report is written as an end-to-end guide for builders and technology leaders. It assumes you
want to understand how Bedrock fits into a real application architecture, not merely how to click
through a console demao. It covers the current Bedrock landscape, the main service components,
practical design patterns, RAG and agent workflows, security and governance, cost engineering,
evaluation, observability, and a phased implementation roadmap.

The central argument is simple: Bedrock is strongest when treated as a production platform, not
a playground. The teams that get the most from it define workload classes, choose model lanes
deliberately, use Knowledge Bases where managed RAG is enough, build custom retrieval
where precision demands it, apply Guardrails as policy infrastructure, evaluate with
representative datasets, and wire everything into normal AWS security and operations practices.

EXECUTIVE INSIGHT

Bedrock is best understood as a control plane for enterprise Al. The model is only one
component. The durable value comes from identity, data boundaries, governance, evaluation,
routing, and integration with the rest of AWS.

Why Bedrock Matters Now
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The first wave of enterprise generative Al was mostly about proof of possibility. Teams asked
whether a model could summarize a policy, draft a support response, write a SQL query, or
search internal documents. The second wave is about proof of operation. The model has to run
inside a regulated, monitored, cost-aware, identity-aware environment where failures can be
found and fixed.

Bedrock sits directly in that second wave. It gives organizations a way to consume multiple
foundation models through AWS APIs while keeping security controls close to their existing cloud
estate. AWS documentation emphasizes that customer prompts and model outputs are not
shared with third-party model providers and are not used to train or improve base foundation
models. Data is encrypted in transit and at rest, with AWS Key Management Service support and
IAM-based controls over which users and roles can perform actions on which resources.

That is not a small thing for enterprises. Many organizations already trust AWS with their
infrastructure, networking, identity, logging, KMS keys, private subnets, object storage,
serverless workloads, data warehouses, and operational telemetry. Bedrock lets the Al layer
inherit parts of that trust model instead of requiring a separate procurement and security universe
for every model provider.

The platform has also expanded beyond raw model invocation. The official Bedrock API
guidance now distinguishes model-specific invocation operations from the unified Converse and
ConverseStream APIs. Knowledge Bases provide a managed RAG workflow with document
ingestion, chunking, embedding, vector storage, retrieval, prompt augmentation, and source
citations. Agents orchestrate foundation models, action groups, APIs, user conversations, and
knowledge bases. Guardrails evaluate user inputs and model responses against configured
policies. Evaluations can test models and knowledge bases using automatic metrics,
LLM-as-judge workflows, and human review. Prompt management and prompt optimization help
teams treat prompts as versioned assets. Prompt caching reduces latency and cost for repeated
long contexts. Cross-Region inference profiles help handle bursts by routing on-demand traffic
across eligible regions.

The practical implication is that Bedrock is no longer a single service decision. It is an
architecture decision.

The Bedrock Landscape

Bedrock has several distinct lanes. Confusion usually begins when teams mix these lanes
without naming them.

© 2026 ShShell.com | All Rights Reserved. Page 6
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This report treats those lanes as a portfolio. A mature Bedrock program does not use every
feature in every application. It chooses the smallest lane that fits the workflow and adds
complexity only when the operating requirement demands it.

The Reference Architecture

A production Bedrock application usually has seven layers:

» Experience layer: Web app, mobile app, Slack bot, contact center Ul, internal dashboard, or

workflow surface.

« Application service layer: APl Gateway, Lambda, ECS, EKS, Step Functions, or an existing
backend that receives user requests and applies business logic.

- Identity and authorization layer: IAM, Cognito, AWS IAM Identity Center, application roles,
tenant boundaries, and policy checks.

« Bedrock model layer: Converse, ConverseStream, InvokeModel, inference profiles,
provisioned throughput, or model-specific APIs.

- Grounding and tool layer: Knowledge Bases, custom RAG, S3, OpenSearch Serverless,

Aurora, DynamoDB, Lambda action groups, APIs, or third-party tools.

- Safety and governance layer: Guardrails, input validation, PIl handling, model evaluation,
human review, audit trails, and approval gates.

© 2026 ShShell.com | All Rights Reserved.
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» Operations layer: CloudWatch, CloudTrail, cost allocation tags, X-Ray or tracing, Bedrock
evaluation outputs, application logs, alarms, dashboards, and incident response.

The architecture should be designed around the job the user is trying to do. A document
summarizer does not need a full agent. A transactional assistant that changes customer records
does. A knowledge assistant may work well with Knowledge Bases. A legal research system may
need a custom hybrid retrieval stack with metadata filters, reranking, citations, and human
review.

The common mistake is to start with the most powerful abstraction. Teams build an agent when
they need a retrieval workflow. They fine-tune when they need better prompts and a cleaner
knowledge base. They buy provisioned throughput before measuring traffic. They add Guardrails
late, after the application already has unsafe interaction patterns. Bedrock rewards a more
careful sequence.

Model Access and Inference Strategy

Bedrock supports several inference patterns. The most important distinction is between
model-specific invocation and unified conversation.

AWS documentation describes InvokeModel as the operation for submitting a prompt and getting
a response with a model-specific request body. InvokeModelWithResponseStream supports
streaming for models that support it. Converse provides a unified structure across supported
models and can include system prompts and previous conversation. ConverseStream adds
streaming to that interface. StartAsynclnvoke supports longer asynchronous generation
workflows such as video generation. Bedrock also supports an OpenAl Chat Completions API for
supported models.

For most new text applications, Converse should be the default starting point. It gives the
application a model-agnostic message format and makes it easier to switch or route between
supported models. The application can still pass model-specific request fields through
additionalModelRequestFields when necessary.

InvokeModel remains useful when a provider-specific API surface is required or when working
with older patterns, specialized modalities, or exact request structures. The tradeoff is adapter
complexity. Each model provider has its own request and response conventions, parameter
names, tool-use formats, content blocks, and streaming behavior.

Model Selection Is a Workload Decision

© 2026 ShShell.com | All Rights Reserved. Page 9
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Teams often ask which Bedrock model is best. That is the wrong first question. The better
question is what workload class the application has.

- High-reasoning workflows: Complex planning, coding, legal analysis, technical diagnosis,
multi-hop synthesis, and agent orchestration usually need stronger models with larger context
windows and better instruction following.

« High-throughput workflows: Classification, extraction, routing, short summarization, and
policy tagging often work well on smaller, cheaper models.

- Latency-sensitive workflows: Customer support chat and interactive coding assistants
need streaming, timeout budgets, and possibly prompt caching or model routing.

« Grounded workflows: RAG quality may matter more than the base model if the answer
depends on proprietary information.

« Regulated workflows: The model choice must account for region availability, auditability,
guardrail behavior, human review, and data residency.

A strong Bedrock architecture usually uses multiple models. A small model can classify intent
and route requests. A retrieval model can generate embeddings. A stronger model can
synthesize the final answer. A cheaper model can draft internal notes. A high-quality model can
review risky outputs. The goal is not one model everywhere. The goal is the right model for each
step.

A Minimal Converse Pattern

The following pattern shows the shape of a backend call. It is deliberately small; production code
would add retries, logging, timeouts, cost attribution, request IDs, and guardrail configuration.

i mport bot o3
bedrock = boto03.client("bedrock-runtinme", regi on_name="us-east-1")

response = bedrock. converse(
nodel | d="ant hr opi c. cl aude- 3- 7- sonnet - 20250219- v1: 0",

syst em=[
{
"text": "You are a careful enterprise assistant. Cite uncertainty and do
not invent facts."
}
e
nessages=[
{
"role": "user"
"content": |
{
"text": "Summarize this support ticket and suggest the next act

on: [ticket text]"

© 2026 ShShell.com | All Rights Reserved. Page 10
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}

1.

i nf erenceConfi g={
"maxTokens": 800
"tenperature": 0.2

)

print(response["output"]["nmessage"]["content"][0]["text"])

The model ID should be chosen from the current Bedrock supported models list for the region
and feature set. Some models require inference profiles for on-demand use in certain regions.
This is why hard-coding a model ID without a capability check becomes fragile at scale.

Knowledge Bases and Managed RAG

Knowledge Bases for Amazon Bedrock is the managed path for Retrieval-Augmented
Generation. AWS documentation describes it as a fully managed capability that handles the RAG
workflow: connecting to supported data sources, fetching documents, splitting them into blocks of
text, converting text into embeddings, storing embeddings in a vector database, retrieving
relevant results, augmenting prompts, and returning responses with citations.

This is the right starting point when the application needs to answer questions from company
documents, product manuals, policies, support articles, research reports, or internal knowledge
bases and the team does not want to build retrieval infrastructure from scratch.

The standard Knowledge Bases path looks like this:

1. Put source documents in a supported data source such as Amazon S3.

N

Create or select a vector store. Bedrock can quick-create some stores or connect to
supported stores.

Choose an embedding model.

Configure parsing and chunking.

Start ingestion and sync documents.

Query with Retrieve or RetrieveAndGenerate.

Use citations to show source attribution.

© N o g & W

Evaluate retrieval and generation quality with representative questions.
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When Managed RAG Is Enough

Knowledge Bases is often enough for:

« Internal documentation assistants.

» Customer support article search.

» Policy and procedure QA.

» Product spec lookup.

« Sales enablement knowledge search.
« Lightweight research assistants.

« Department-specific document chat.

The managed path gives teams speed. It removes the need to build chunking pipelines,
embedding jobs, vector index maintenance, prompt augmentation logic, and citation wiring. It
also gives a cleaner story for teams already operating inside AWS.

When You Need Custom RAG

Managed RAG is not always enough. A custom retrieval stack may be necessary when the
application requires:

- Hybrid sparse and dense search with BM25 plus vector retrieval.

« Domain-specific reranking.

- Strict metadata filters by tenant, region, product, legal status, or document version.

» Graph retrieval across entities and relationships.

» Query decomposition and multi-hop retrieval.

« Custom citation formatting and evidence scoring.

- Structured data joins across warehouses, APIs, and relational stores.

 Retrieval evaluation integrated into a CI pipeline.

The decision should be based on failure modes, not preference. Start with Knowledge Bases if
the use case fits. Measure where it fails. Only move to custom RAG when the evaluation data

proves that managed retrieval cannot satisfy precision, latency, governance, or control
requirements.

Agents, Action Groups, and AgentCore

Bedrock Agents automate tasks by orchestrating interactions between a foundation model, data
sources, software applications, and user conversations. AWS documentation describes action

© 2026 ShShell.com | All Rights Reserved. Page 12
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groups as the mechanism that defines actions the agent can help users perform, including
parameters to elicit, APIs to call, how to handle the action, and how to return responses. Agents
can also use Knowledge Bases for contextual information.

Agents should not be treated as magic. They are best understood as policy-bound workflow
coordinators.

An agent becomes useful when it can:

« Understand user intent.

» Ask for missing information.
« Retrieve relevant knowledge.
« Choose an allowed action.

- Call atool or API.
 Interpret the result.

» Explain the outcome.

« Escalate when risk or ambiguity is too high.

An agent becomes dangerous when it has broad authority, vague instructions, weak logging, no
clear action boundaries, and no human review path.

A Practical Agent Design

Consider a customer support refund assistant. The agent should not have unlimited refund
authority. A safe design looks like this:

« The agent can retrieve policy documents from a Knowledge Base.

« The agent can inspect the customer's order history through a narrow Lambda action.
« The agent can recommend a refund decision.

« The agent can automatically issue refunds only below a defined threshold.

- The agent must escalate high-value refunds, fraud indicators, VIP accounts, and policy
exceptions.

« The agent logs the policy citation, order facts, decision, and final action.

The action group should expose narrowly scoped functions, not raw database access. The agent
should receive structured results, not full internal records. The final action should be gated by
business rules outside the model whenever possible.

Inline Agents

Bedrock also supports inline agents through InvokelnlineAgent. The documentation describes
inline agents as a way to specify model, instructions, action groups, guardrails, and knowledge

© 2026 ShShell.com | All Rights Reserved. Page 13
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bases dynamically at runtime without predefining the agent. This is useful for dynamic
applications, experimentation, and workloads where the agent configuration is derived from
tenant, workflow, or session context.

The tradeoff is governance. Dynamic configuration can become hard to audit if the application
does not log the exact instructions, tools, guardrails, and knowledge bases used for each
invocation.

AgentCore

Amazon Bedrock AgentCore extends the production story for agents. The AgentCore
documentation describes Runtime support for custom frameworks and open-source frameworks
including CrewAl, LangGraph, Llamalndex, Google ADK, OpenAl Agents SDK, and Strands
Agents, along with models inside or outside Bedrock and protocols like MCP and A2A.

The strategic meaning is important. AWS is acknowledging that enterprise agents will not all be
built inside one native abstraction. Many teams will bring existing frameworks, custom
orchestration, open-source agents, external models, and third-party tools. AgentCore aims to
provide production infrastructure around that diversity: runtime, memory, identity, gateway, code
execution, browser tooling, and observability.

For teams already using LangGraph, CrewAl, or Llamalndex, AgentCore may become the bridge
between prototype agents and AWS-governed production runtime. The evaluation question is
whether AgentCore reduces operational burden without forcing awkward rewrites of the agent
architecture.

Guardrails as Policy Infrastructure

Guardrails for Amazon Bedrock evaluate both user inputs and model responses. AWS
documentation describes guardrails as combinations of policies such as content filters, denied
topics, sensitive information filters, word filters, and image content filters. A guardrail can be used
with supported inference APIs and can integrate with Agents and Knowledge Bases.

The operational behavior is worth understanding. During inference, the input is evaluated against
configured guardrail policies. If the input is blocked, a configured blocked response is returned
and model inference is discarded. If the input passes, the model response is generated and then
evaluated. If the response violates the guardrail, it can be overridden or masked based on policy
configuration.

© 2026 ShShell.com | All Rights Reserved. Page 14
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This means guardrails are both a safety layer and a cost/latency layer. Input blocking may avoid
model inference charges. Response blocking still incurs model inference because the model
response was generated before evaluation. Every guardrail policy also has its own evaluation
cost. Teams should design guardrails as targeted controls, not vague all-purpose safety nets.

Guardrail Design Principles

« Separate use cases: A public marketing assistant, internal HR assistant, legal research tool,
and developer copilot should not share the same policy set.

« Write denied topics narrowly: Overbroad denied topics create frustrating false positives.

« Use sensitive information filters carefully: Masking Pll may be correct for logs but harmful
if the task requires processing customer data with authorization.

» Test with real conversations: Synthetic red-team prompts are useful, but production-like
transcripts catch more practical issues.

« Monitor intervention rates: A high intervention rate may mean the user flow is attracting
abuse or the policy is too strict.

« Pair guardrails with application rules: Do not rely on the model safety layer to enforce
business authorization.

Guardrails are not a substitute for secure architecture. They are one part of a layered defense.

Prompt Management, Prompt Optimization, and
Prompt Caching

Prompts become software assets once multiple teams depend on them. Bedrock Prompt
Management helps teams create and manage prompts, and AWS documentation describes
prompt optimization through the console and API. The OptimizePrompt APl analyzes a prompt
and returns events including an analysis and an optimized prompt for a target model.

The key is governance. A prompt should have:

» A clear owner.

« A target model or model family.

« A use case and risk classification.
« A version history.

« An evaluation dataset.

« Expected output format.

« Known failure cases.
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- Release notes when changed.

Prompt optimization can improve clarity, but it should not replace human intent. The optimized
prompt must still be reviewed against business requirements and tested with representative
examples.

Prompt caching is another important production feature. AWS documentation describes prompt
caching as a way to reduce inference latency and input token costs for repeated long contexts. A
cache is composed of checkpoints that define static prompt prefixes. Repeated content can be
read from cache instead of recomputed. For supported models, cache reads are charged at a
reduced rate; cache writes may have their own pricing. Most models support a five-minute TTL,
while some Claude 4.5 models support a one-hour TTL option. Bedrock also exposes cache
read/write fields in the Converse response.

Prompt caching is valuable for:

« Long system prompts reused across sessions.

» Repeated tool schemas.

» User-uploaded documents queried repeatedly.

» Policy documents included as static context.

« Long agent instructions with stable prefixes.

Prompt caching is not free magic. The prefix must remain stable, minimum token thresholds

apply, and cache misses reduce the benefit. The architecture should put stable content before
dynamic content and measure cache hit rates.

Bedrock Flows and Low-Code Orchestration

Amazon Bedrock Flows provides a visual way to build end-to-end generative Al workflows by
linking prompts, foundation models, knowledge bases, guardrails, Lambda, and other AWS
services. The official documentation describes flows as deployable immutable workflows that can
move from testing to production and be invoked through APIs.

Flows are useful when a team needs:

« A repeatable Al workflow with clear steps.

« Collaboration between builders who are not all backend engineers.
- Fast prototyping across Bedrock primitives.

 Built-in traceability of inputs and outputs.

 Integration with Lambda and AWS services without writing a full orchestration service.
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The risk is hidden complexity. A visual workflow can still contain production-grade failure modes:
retries, partial failures, authorization issues, data leakage, version drift, and unclear ownership.
Treat flows like code. Version them, test them, document them, and define who owns production
incidents.

Model Customization and Distillation

Model customization in Bedrock includes several methods. AWS documentation describes
fine-tuning, continued pre-training, distillation, and reinforcement fine-tuning depending on
supported models and availability. Distillation transfers knowledge from a larger teacher model to
a smaller, faster, more cost-efficient student model. Bedrock automates data synthesis from
teacher responses and fine-tunes the student model. Continued pre-training adapts model
parameters using unlabeled data to improve domain knowledge.

Customization is powerful, but it is often overused. Many teams reach for fine-tuning before they
have tried:

« Better prompts.

+ Cleaner retrieval.

« Output schema validation.
« Few-shot examples.

» Model routing.

¢ Human review.

* RAG evaluation.

« Smaller task decomposition.

Fine-tuning is most appropriate when the task requires consistent style, format, classification
behavior, domain-specific language, or repeated specialized responses that cannot be achieved
reliably with prompting and retrieval. Continued pre-training is more appropriate when the model
needs deeper domain familiarity from a corpus. Distillation is attractive when a large model works
but is too slow or expensive for the production volume.

The customization rule: never customize without a benchmark. You need a baseline model, a
representative evaluation set, a target metric, and a rollback path. Otherwise customization
becomes an expensive superstition.

Security and Governance
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Bedrock security starts with normal AWS discipline. Identity, network boundaries, encryption,
audit logs, and least privilege matter more than any model prompt.

IAM and Access Boundaries

Use IAM policies to restrict:

« Which principals can invoke which models.

« Which teams can create or modify agents.

« Which roles can access Knowledge Bases.

« Which users can manage guardrails.

« Which environments can use provisioned throughput.

« Which regions and inference profiles are allowed.

Avoid giving broad bedrock permissions to application roles. A support assistant should not be
able to invoke every model, modify guardrails, or create custom model jobs. Separate build-time
permissions from runtime permissions.

Data Protection

AWS documentation states that Bedrock customer inputs and outputs are not shared with
third-party model providers and are not used to train or improve base models. That is useful, but
it does not eliminate the need for application-level data controls.

Teams still need to define:

« What data can be sent to a model.

« Whether sensitive data should be masked before inference.

» Which logs can store prompts and outputs.

« How long Al interaction logs are retained.

« Whether prompts contain secrets, credentials, or regulated data.

« Which tenants can access which knowledge sources.

The most dangerous pattern is accidental authority. A model may not train on your data, but an

agent with an overbroad tool can still expose or modify data incorrectly. Data privacy and action
authorization must be handled outside the model.

Auditability

Every production Al request should carry a trace ID. Store:

» User or service identity.
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» Model ID or inference profile.

« Prompt version.

« Guardrail ID and version.

- Knowledge base ID.

- Retrieved source IDs and scores where appropriate.
» Tool calls and tool results.

« Final output.

« Human approval decision when relevant.

« Cost and latency metadata.

This is the evidence layer. Without it, teams cannot debug hallucinations, cost spikes, bad
retrieval, policy failures, or user complaints.

Cost and Performance Engineering

Bedrock cost is shaped by model choice, token volume, context length, output length, guardrail
evaluation, retrieval, embeddings, vector storage, provisioned throughput, cross-Region profiles,
prompt caching, and downstream AWS services.

Control Token Waste

The cheapest token is the one you never send. Control token volume with:

« Compact system prompts.

» Retrieval that returns fewer but more relevant chunks.
« Strict output limits.

« Summarized conversation history.

« Tool schemas only when needed.

« Prompt caching for stable long context.

- Smaller models for routing and extraction.

Long context windows are useful, but they can hide poor retrieval and poor prompt design. A
system that dumps ten documents into the prompt may work in a demo and become
unaffordable in production.

Use Cross-Region Inference Profiles Deliberately
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AWS documentation describes cross-Region inference as a way to increase throughput by using
inference profiles tied to a geography or global profile. Geographic profiles route within
boundaries such as US, EU, or APAC, while global profiles can route across supported
commercial regions for maximum available throughput. Cross-Region inference helps with
on-demand bursts, but inference profiles currently do not support Provisioned Throughput.

The decision matrix is straightforward:

« Use a single region when data residency, latency, and quota are sufficient.

« Use geographic cross-Region inference when you need higher throughput but must stay
inside a region group.

« Use global inference profiles when maximum availability matters more than strict geographic
routing.

» Use provisioned throughput for predictable high-volume workloads that need committed
capacity.

Measure User-Perceived Latency

Al latency is not only model latency. It includes authentication, retrieval, reranking, prompt
assembly, model queueing, streaming, guardrail evaluation, tool calls, post-processing, and Ul
rendering. Measure the whole path.

Streaming can improve perceived responsiveness even if total completion time is unchanged.
Prompt caching can reduce time-to-first-token for repeated long contexts. Smaller models can
handle routing or extraction before a larger model writes the final answer.

Evaluation and Quality Control

Bedrock evaluations can test models, knowledge bases, and RAG sources outside Bedrock.
AWS documentation describes automatic evaluations, LLM-as-judge evaluations, and human
worker evaluations. It also notes that RAG evaluations need datasets containing prompts or
gueries, expected retrieved texts, and expected responses so the system can check whether
retrieval and generation align with expectations.

This is one of the most important parts of production Al. Without evaluation, every model change
is a vibe check.

What to Evaluate

Evaluate at four levels:
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Retrieval quality: Did the system retrieve the right documents and passages.

- Answer quality: Did the model answer correctly, completely, and concisely.

Safety behavior: Did the system refuse or redirect when it should.

Workflow outcome: Did the final user or business process improve.

For RAG, include questions that represent real usage:

« Easy factual lookups.

« Ambiguous queries.

« Multi-hop questions.

« Questions with outdated documents.

» Questions where the answer is not in the corpus.
« Sensitive policy questions.

« Adversarial or prompt-injection attempts.

A Practical Evaluation Loop

Build a golden dataset of representative prompts.

Label expected answers and source passages.

Run the current production configuration.

Run candidate changes: new model, prompt, retriever, guardrail, or chunking strategy.
Compare correctness, citation quality, refusal quality, latency, and cost.

Promote only if the candidate improves the target metric without unacceptable regressions.

N g~ w Dbd e

Store results as release evidence.

This loop should run before production changes and after major corpus updates.

Implementation Roadmap

Start With a Narrow Workflow

Choose one workflow where:

« The user pain is clear.

« The source data is available.
« The risk level is understood.
« The output can be reviewed.

» Success can be measured.
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Bad first projects include broad mandates like "Al for all internal knowledge" or "automate
customer service." Good first projects are narrower: "answer Tier 1 product policy questions with
citations” or "draft support refund recommendations under a human approval threshold."”

Build the First Version

For a knowledge assistant:

Store documents in S3.
Create a Knowledge Base.
Choose an embedding model and vector store.

Ingest documents.

1
2
3
4
5. Build a small APl around RetrieveAndGenerate or Retrieve plus Converse.
6. Add citations to the Ul.

7. Add Guardrails appropriate to the use case.

8. Log requests, retrieved sources, model ID, latency, and cost.

9

Build an evaluation set of 50 to 200 representative questions.

For a workflow assistant:

Define allowed actions and forbidden actions.
Build narrow Lambda tools or APIs.

Create an agent or custom orchestration.

1
2
3
4. Add a Knowledge Base if policy context is required.
5. Add guardrails and business-rule validation.

6. Require human approval for high-risk actions.

7. Log every tool call and decision.

8

Evaluate success on completed workflow outcomes, not only answer quality.

Production Hardening

Before scaling:

« Add retry and timeout policies.

« Add request IDs and trace propagation.
« Add IAM least-privilege roles.

« Add cost dashboards.

« Add model and prompt versioning.

» Add evaluation gates.

« Add incident playbooks.
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« Add human escalation.
o Add red-team tests.

« Add region and capacity planning.

The hardening phase is where most prototypes either become products or quietly die. Bedrock
gives many of the pieces, but the application team still owns the operating model.

Common Failure Modes

The Over-Agent Problem

Teams build an agent when a simple chain would work. Agents add autonomy, but autonomy
adds unpredictability. If the workflow is deterministic, use deterministic code. If the model only
needs to fill a template, do not let it choose tools. If the user only needs search with citations,
start with RAG.

The Weak Retrieval Problem

Many hallucinations blamed on the model are retrieval failures. The model cannot answer from
documents it never received. Measure retrieval separately before replacing the model.

The Missing Ground Truth Problem

Teams cannot evaluate because they never created expected answers. Build evaluation data
early. Even 100 well-labeled examples are better than endless subjective review.

The Cost Surprise Problem

Long prompts, repeated context, verbose outputs, and expensive models can turn a successful
pilot into an unaffordable product. Track tokens from day one.

The Governance Theater Problem

Policies written in slides do not protect systems. Guardrails, IAM boundaries, logging, evaluation
gates, and human approval paths protect systems. Governance must be executable.

When to Use Bedrock Instead of SageMaker Al
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AWS has separate paths for managed foundation model consumption and full machine learning
control. Bedrock is usually the right choice when you want managed access to foundation
models, private customization, RAG, agents, guardrails, prompt management, and app
integration without managing model infrastructure.

SageMaker Al is more appropriate when you need deep control over training, hosting, custom
model development, feature engineering, experiment tracking, bespoke inference containers, or
ML pipelines beyond Bedrock's managed abstractions.

The boundary is not ideological. It is operational. Use Bedrock when speed, governance, and
managed foundation model access matter most. Use SageMaker Al when control over the model
lifecycle matters more than managed simplicity. Many enterprises will use both.

Recommendations

« Use Converse first: Build new chat and assistant apps around Converse unless a
model-specific API is required.

- Start with Knowledge Bases for RAG: Move to custom retrieval only after evaluation proves
managed RAG is insufficient.

- Design agents around permissions: Define action boundaries before writing instructions.

- Treat prompts as versioned assets: Store owners, versions, evaluation results, and release
notes.

« Apply guardrails per use case: Avoid one universal policy.
« Measure retrieval separately: Do not confuse model quality with context quality.

« Use prompt caching where context repeats: Especially for long system prompts, tool
schemas, and uploaded documents.

- Plan region and capacity early: Choose between single region, geographic inference
profiles, global profiles, and provisioned throughput based on compliance and traffic.

- Log everything needed for audit: Model ID, prompt version, retrieved sources, guardrail
version, tool calls, latency, and cost.

- Evaluate before every major change: Model upgrades, prompt changes, chunking
changes, and corpus updates all need regression tests.

The End-to-End Bedrock Blueprint

The strongest Bedrock program follows a sequence:
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1. Classify the workflow: chat, RAG, agent, extraction, generation, or multimodal.

N

Choose the model lane: Converse, InvokeModel, Knowledge Bases, Agents, AgentCore, or
Flows.

Define data boundaries: what can be sent, retrieved, logged, and retained.
Build a minimal production slice: one workflow, one user group, one success metric.

Add safety controls: guardrails, validation, IAM, human review, and action limits.

o 0 bk~ »

Measure quality: evaluation datasets, RAG correctness, refusal behavior, and user
outcomes.

7. Engineer cost: model routing, prompt caching, output limits, retrieval precision, and capacity
planning.
8. Operationalize: dashboards, alerts, incident playbooks, release gates, and audit evidence.

9. Scale deliberately: expand workflows only when the evidence says the pattern works.

Bedrock's value is not that it removes all Al complexity. It moves much of that complexity into
managed AWS primitives and gives teams a familiar control surface for the rest. That is exactly
what enterprise Al needs. The future will not be won by the team with the flashiest chatbot demo.
It will be won by the team that can make Al useful, secure, measurable, and boring enough to
depend on.

Source Notes

This report synthesizes current AWS documentation and public AWS materials available on May
5, 2026, including:

« Amazon Bedrock documentation overview

« Amazon Bedrock inference APl documentation

« Knowledge Bases for Amazon Bedrock documentation
« Amazon Bedrock Agents documentation

« Amazon Bedrock AgentCore documentation

» Amazon Bedrock Guardrails documentation

« Amazon Bedrock evaluations documentation

« Amazon Bedrock prompt caching documentation

« Amazon Bedrock prompt optimization documentation

« Amazon Bedrock cross-Region inference documentation
» Amazon Bedrock Flows documentation

« Amazon Bedrock model customization documentation
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https://aws.amazon.com/documentation-overview/bedrock/
https://docs.aws.amazon.com/bedrock/latest/userguide/inference-api.html
https://docs.aws.amazon.com/bedrock/latest/userguide/knowledge-base-supported.html
https://docs.aws.amazon.com/bedrock/latest/userguide/agents-build-modify.html
https://docs.aws.amazon.com/bedrock-agentcore/latest/devguide/what-is-bedrock-agentcore.html
https://docs.aws.amazon.com/bedrock/latest/userguide/guardrails-how.html
https://docs.aws.amazon.com/bedrock/latest/userguide/evaluation.html
https://docs.aws.amazon.com/bedrock/latest/userguide/prompt-caching.html
https://docs.aws.amazon.com/bedrock/latest/userguide/prompt-management-optimize.html
https://docs.aws.amazon.com/bedrock/latest/userguide/cross-region-inference.html
https://docs.aws.amazon.com/bedrock/latest/userguide/flows.html
https://docs.aws.amazon.com/bedrock/latest/userguide/custom-models.html
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