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Enterprise AI teams are building AI tools and 
implementing models as they come out, but 
they’re increasingly and repeatedly hitting a 
ceiling. Until now, this problem had been solved 
(or would eventually be) for them: a new model 
would debut, new use cases would emerge, and 
the ceiling would rise. 

According to Forrester research, however,  
80% of AI projects stall due to data, 
governance, or infrastructure gaps. Today, 
context is the bottleneck, not the model. 
The context engine—the infrastructure that 
determines what information an AI agent has 
access to, in what form, at what speed, and 
with what degree of freshness—is the primary 
determinant of agent quality. When that layer 
is fragmented, stale, opaque, or static, even the 
most capable LLM will fail. 

This guide introduces the context engineering 
maturity model, a diagnostic and planning 
framework for engineering leaders who want 
to understand where their organization stands 
today, what’s holding them back, and the next 
steps to build context infrastructure.

The next phase of AI won’t be won 
by the team with access to the 
newest model. It will be won by the 
teams that can give agents the 
right context, at the right time, 
with the right controls.

Simba Khadder 
Director of Engineering & Head of AI Product, 
Redis

https://docs.google.com/presentation/d/1jWirVlOCXW3HClWhijRbZFPtfZOenQrukyVIoHroJuE/edit?slide=id.g3d27ee68ebf_0_49#slide=id.g3d27ee68ebf_0_49
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Context engineering:  
a brief overview

Before assessing maturity, let’s be precise 
about what context engineering is and what it 
is not. 

Context engineering is the discipline of 
designing systems that dynamically assemble 
the right information, tools, memory, and 
institutional knowledge into an AI agent’s 
operational environment—at the right moment, 
in a form the agent can use, at a speed 
production systems require. It sits between 
your data layer and your model, and it is where 
most of the real architectural complexity in 
agent systems resides. 

Context engineering has surpassed buzzword 
status because it reflects a market shift. Every 
board wants agentic systems, and many teams 
can deliver impressive demos, but context 
engineering is what turns a prototype into a 
reliable, production-ready feature. Teams that 
don’t adapt to this requirement won’t succeed.

The scope of context engineering, however, 
is broader than most teams initially expect. It 
encompasses several overlapping concerns that 
most organizations treat as separate problems:

•	 Retrieval-augmented generation (RAG):  
The practice of retrieving relevant 
unstructured documents at query time via 
semantic search and injecting them into the 
model’s context. 

•	 Memory: The infrastructure for persisting 
and retrieving information across 
interactions and sessions. Memory is what 
separates an agent that treats every 
conversation as its first from one that 
accumulates knowledge.

•	 Prompt engineering: The system 
instructions that shape agent behavior and 
reasoning. Prompt engineering operates on 
the model’s input. Prompt engineering is one 
input into the context window. 

A context engine is the unified infrastructure 
layer that operationalizes all of these concerns 
simultaneously, providing an agent with consistent, 
governed, high-speed access to context—all at 
runtime, regardless of where that context lives.

A final clarifying distinction: some context systems 
assemble context at runtime, and others pre-
compute and cache context in fixed, batch-driven 
snapshots. Runtime context assembly is what 
makes it possible for an agent to have access to 
information that changed thirty seconds ago, and 
it’s what enables agents to traverse relationships 
dynamically based on the specific state of the 
system at the moment of inference. Think of it as 
the architectural property that separates a context 
engine from a data pipeline. 

A demo can succeed with carefully 
curated context. A production 
system needs context that is 
dynamic, governed, fast, and 
reusable across use cases.
Jen Agarwal 
Sr. Principal Product Manager, Redis
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Why context maturity matters now

The urgency around building a context engine 
is driven by the rapidly changing capability 
profiles of AI agents themselves and the specific 
ways this growth interacts with the quality of 
context infrastructure.

Agent capability has outpaced 
context infrastructure

Research from METR, a model evaluation 
firm, shows that agents can now operate 
reliably for up to an hour without human 
intervention—a duration that was roughly 
two minutes a year ago. Tool-calling 
accuracy has climbed from roughly 50% to 
over 90% in the same period. That number is 
roughly doubling every nine months.

These improvements represent a step change in 
what we can ask agents to do. An agent that can 
operate for two minutes with 50% tool accuracy 
is useful for narrow, short-horizon tasks with low 
stakes. An agent that can operate for an hour 
with 90% tool accuracy can complete complex, 
multi-step workflows across many systems, make 
many interdependent decisions, and take many 
consequential actions—all without human oversight. 

As a result, the quantity and diversity of use cases 
deepen and broaden. The character of what we can 
do with AI changes drastically. But this change also 
shifts our constraints. 

When an agent can reason autonomously for 
an hour and execute hundreds of tool calls with 
high reliability, the quality of what we give it to 
reason about becomes the primary determinant of 
outcome quality. 

Data and agent-ready data are not the same thing

Most enterprise data architectures were designed 
for human users navigating dashboards, batch 
reports, API-to-API integrations with documented 
contracts, and analytics workloads that tolerate 
some staleness. Not agents.

Agents have different requirements. They need to 
navigate relationships dynamically, understand 
which piece of information is most relevant to a 
specific decision, and trust that what they read 
reflects the current state of the world.

Most organizations recognize the gap, but many 
underestimate just how wide it is. They often only 
grasp its true scale when it surfaces through 
production failures, such as:

•	 Agents that confidently answer the 
wrong question

•	 Agents that produce answers that were accurate 
as of last week

•	 Agents that cannot connect an account record to 
its associated opportunities without the developer 
having hand-coded that join logic into the prompt.

And even these failures don’t cover it. There’s an 
invisible opportunity cost to running limited agents: 
what could you be accomplishing if your agents 
worked better?

The window to act is narrow

Organizations building AI products in production 
today are setting the architecture patterns 
that will define the next decade of enterprise AI 
infrastructure. Teams that adopt open standards like 
MCP now will be positioned to avoid expensive re-
platforming later. Organizations that wait will pay the 
cost of migration on top of the cost of catching up.

The compounding nature of context infrastructure 
makes the opportunity asymmetry particularly 
significant. A context system that has accumulated 
memory, personalization signals, and organizational 
knowledge for, say, two years might be effectively 
ten years ahead because the value of that 
accumulated context compounds in ways that are 
not easy to replicate from scratch.

Remember, too, that the OpenAIs and Anthropics of 
the world are still developing new models. You can’t 
predict what will emerge next, but the sooner you 
have a context engine ready, the faster and more 
easily you can plug the latest model in. 

https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
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The 4 failure modes

These four failure modes are the  
dominant patterns that emerge when  
enterprise teams deploy agents against r 
eal production data without a mature context  
layer. Every failure mode described below is a 
specific, diagnosable architectural gap. 

Failure mode #1: fragmentation

Enterprise context does not live in one place. It lives 
across Salesforce, Snowflake, S3, internal operational 
systems, document stores, event streams, and application 
state—often with no single system that has a complete or 
current picture of any given entity. 

The answers agents produce are confident and internally 
coherent, but they’re built on a partial view of reality. 
This is especially risky in operational contexts, where that 
limitation often goes unnoticed until a downstream action 
exposes it.

This fragmentation is the natural consequence of how 
legacy software systems evolve. Different systems were 
adopted at different times and for different purposes by 
different teams. They were designed to interoperate with 
humans, not with agents.

Failure mode #2: opacity

Even when data exists and is reasonably current, agents 
often cannot navigate it. They can retrieve chunks of 
text via semantic search, but they cannot traverse 
relationships between entities, disambiguate between 
records that are superficially similar but contextually 
distinct, or determine which records are relevant to the 
current decision rather than merely keyword-adjacent 
to the query.

Opacity also manifests as an inability to enforce 
meaningful context-level access controls. If an agent 
is given raw database access or unfiltered API access, 
controlling what it can see is extremely difficult to get 
right. A semantic layer makes access control a first-
class property of the context architecture rather than 
an afterthought bolted onto query outputs.

Failure mode #3: speed degradation

Latency is a correctness property in agentic systems, 
not just a performance characteristic. Agents in 
agentic workflows make many retrieval calls, and any 
momentary latency can trigger a cascade of issues. 

A complex customer service agent might make a dozen 
tool calls in a single reasoning loop before arriving 
at a response. At scale, the difference between slow 
and fast systems affects cost, throughput, and user 
experience, as well as sheer speed.

Slow retrieval also affects reliability. Retrieval calls 
that approach timeout thresholds create intermittent 
failures that are difficult to reproduce and diagnose. 
Timeout-induced failures look like different problems 
depending on where in the reasoning loop they occur. 
This makes slow context infrastructure one of the most 
insidious failure modes because it degrades reliability 
in ways that are hard to attribute specifically to the 
context layer.

Failure mode #4: non-accumulation

This failure mode is different in character from the 
others. Non-accumulation results in a subtler failure: 
the agent delivers a fixed level of capability regardless 
of how long the system has been running or how many 
interactions it has processed. 

The consequence is infrastructure that depreciates 
rather than appreciates. The value of a non-
accumulating context system is roughly constant over 
time. It’s bounded by the quality of the static retrieval 
index and the model’s generic reasoning capability. 

A compounding context system, in contrast, becomes 
more valuable the more it is used, because each 
interaction adds to the memory and personalization 
signal that makes subsequent interactions more useful. 

Most agent failures don’t start with bad 
reasoning. They start with incomplete, 
stale, or poorly structured context.
Simba Khadder, 
Director of Engineering & Head of AI Product, 
Redis
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The 4 pillars of a production-ready  
context engine

Our context engineering maturity model is built 
on four foundational capabilities: the core pillars 
of production-ready context. These pillars are the 
dimensions that every production context system 
must satisfy, not just features that teams can 
build in a sprint. 

Pillar 1: context that is navigable by agents

An agent that can only retrieve chunks can answer 
questions where the answer is contained within 
a single retrievable document. An agent that can 
navigate a semantic layer can answer questions that 
require traversing relationships, resolving entities, and 
combining information across multiple data sources 
in a way that reflects the actual structure of the 
business domain.

The primary architectural mechanism that enables 
navigability is the semantic layer: a defined, 
agent-readable model of business entities, their 
attributes, and their relationships in natural language. 
Rather than exposing raw database schemas or 
underdocumented REST APIs, the semantic layer 
defines the domain in a form that an agent can 
reason about. 

Navigation fails when:

•	 Retrieval architectures return text chunks 
without relationship information.

•	 Embedding-only systems surface 
semantically similar content but can’t traverse 
structured relationships.

•	 Agents must query multiple disconnected 
retrieval systems, with no unified access model.

•	 Text-to-SQL approaches give agents direct 
database access without a semantic layer, and 
create security, reliability, and accuracy risks.

•	 Navigability is the difference between a bag 
of retrieved chunks and an agent-native 
context layer. 

Pillar 2: context that is retrievable quickly

Speed in a context system is a design constraint 
that teams must engineer into the architecture 
from the beginning. 

The retrieval challenge is multi-modal. A 
production context system must handle all of 
the following efficiently, often in combination, 
and often under simultaneous load from many 
concurrent agents:

•	 Semantic retrieval (embedding-based 
similarity search for unstructured content).

•	 Hybrid retrieval (combining semantic and 
keyword search for better precision across 
heterogeneous content).

•	 Metadata filtering (narrowing semantic 
results by structured attributes like date, 
owner, category, or access tier).

•	 Structured lookup (exact-match 
queries against entity records and 
relationship tables).

•	 File system retrieval (accessing documents, 
attachments, and file-based content). 

A context stack that handles semantic retrieval 
efficiently but degrades under hybrid retrieval, 
or that handles structured lookup quickly but 
is slow on semantic search, is not a production-
ready context stack.

For agents, latency and freshness 
are not just performance metrics. 
They determine whether the system 
can be trusted to act.
Jen Agarwal 
Sr. Principal Product Manager, Redis
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Pillar 3: context that is always fresh

Enterprise context is not static. CRM records 
update continuously. Warehouse tables refresh. 
New files land in object storage. Transactions arrive. 
App state evolves in real time. A context engine 
that reflects the world as it was will produce agent 
behavior that is confidently, invisibly wrong in 
ways that scale with the consequentiality of the 
agent’s decisions.

The standard architectural approach in early-
stage AI deployments is batch ETL: pull data on a 
schedule, transform it, and load it into a retrieval 
index. This approach is familiar, relatively easy 
to implement, and completely inadequate for 
production agents that take consequential actions. 

The right solution is change-data capture (CDC) 
and event-driven synchronization. CDC tools—
database-level mechanisms that detect and 
propagate changes to downstream systems as 
they occur—can reduce the staleness window 
to near-zero for high-priority data domains. 
This requires infrastructure that can process 
streaming data, detect meaningful changes, and 
propagate them to the context layer with low 
latency while preserving the freshness of other 
concurrent streams. 

For agents that take actions the downstream cost 
of a stale-context action is often much larger than 
the cost of the context failure itself. An agent 
that issues a quote based on pricing that changed 
the morning prior, for example, might create a 
contractual obligation or embarrassing moment. 

Pillar 4: context that gets better with time

A context system that satisfies the first three 
pillars—navigable, fast, and fresh—is a strong 
retrieval system. A context system that also satisfies 
the fourth pillar is a learning system: one that 
becomes more personalized, more relevant, and more 
informed by prior interactions with every use.

The mechanism for compounding context is memory. 

Memory is what allows an agent to remember not 
just the prior ticket, but the customer’s stated 
preferences, unresolved frustrations, and interaction 
history. Memory is what allows a sales agent, for 
example, to accumulate deal history, objection 
patterns, and stakeholder preferences over time, 
making each subsequent engagement more precise. 

Memory architecture choices have lasting 
consequences. 

Not all memory should persist indefinitely. Some 
states are session-specific—relevant only to the 
current conversation and meaningless beyond 
it. Some states are user-specific—relevant to a 
particular user’s preferences and history, but not 
to the broader system. Some states are account-
specific—relevant to a customer account and all 
agents that interact with it. Some states are global—
relevant to all agents across the organization. 

A memory architecture that mixes these scopes will 
produce confusing and sometimes harmful behavior. 
Memory systems must support explicit scope 
boundaries, retention policies, and access controls.

Fragmentaion

Navigable context
Understands entities  

and relationships

Opacity

Fresh context
Uses current  
system state

Speed degradation

Fast context
Retrieves context with 

low latency

Non-accumulation

Compounding context
Improves with  

memory

The 4 failure modes and the pillars that solve them
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The 5 maturity stages

The context engineering maturity model 
describes five stages of organizational maturity 
in context infrastructure. These stages identify 
general patterns of capability and organizational 
readiness, but not a rigid sequence that every 
organization traverses in the same order. 
Organizational history, team structure, executive 
priorities, technical debt, and industry-specific 
use will shape any particular journey. 

Use the maturity stages as a map, not a checklist 
to be completed in order. You might exhibit stage 
4 indicators for one pillar and stage 1 indicators 
for another, and that asymmetry is exactly what 
the self-assessment framework in the next 
section is designed to surface.

Stage 1: ad hoc

The ad hoc stage is defined by the absence of 
shared context infrastructure. AI teams build 
and manage context access independently, 
with no common retrieval systems, models, or 
standards. Each agent is supported by a one-off 
implementation that is not reusable.

At this stage, context is not recognized as a 
distinct infrastructure layer. Agents are evaluated 
informally, and performance in production is 
inconsistent and difficult to reproduce. Systems 
that work in demos often fail under real conditions.

Organizationally, success is measured by 
demo quality rather than reliability. Context 
access is built per use case, and failures are 
typically attributed to the model instead of 
the context layer. 

Stage 2: exploratory

At stage 2, organizations begin building context 
infrastructure—typically RAG pipelines and vector 
stores—but it remains siloed and inconsistent 
across teams.

Context retrieval exists, but it is fragile. Agents can 
access unstructured documents, but structured 
data and file systems are largely out of reach. 
Memory is minimal or informal, with no durable 
architecture in place.

There is growing awareness that context matters, but 
no systematic approach. Retrieval performance is not 
monitored, standards are absent, and each new use 
case requires building context access from scratch.

Progress to stage 3 requires treating context as shared 
infrastructure and standardizing how it is integrated 
and exposed.

Stage 3: standardizing

Stage 3 marks the emergence of shared context 
infrastructure and early organizational standards. 
The defining technical shift is the adoption of 
MCP, with teams wrapping context sources in MCP 
servers to create agent-ready interfaces instead of 
exposing raw APIs or databases.

Agent skills begin to be defined and shared, and a 
common retrieval layer starts to take shape, though 
adoption is still uneven. Basic access controls exist, 
but are not consistently applied.

Key gaps remain:

•	 no semantic data model for entities 
and relationships

•	 memory is absent or ad hoc
•	 governance is inconsistent
•	 no SLOs for latency or freshness

While unstructured retrieval works reasonably well, 
structured data access is still limited. Organizations 
at this stage often feel mature, but without 
semantic modeling, memory, and governance, the 
system is not yet production-ready.

Stage 4: managed

Stage 4 marks a step change in maturity. All four pillars 
are in place:

•	 navigability through a semantic data model and 
agent tools

•	 speed through production-grade retrieval with 
monitored performance

•	 freshness through event-driven updates with 
defined SLOs

•	 compounding value through a structured 
memory system
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Context is governed as infrastructure, with defined 
lifecycles, access controls, and SLOs for latency 
and freshness. Breaches trigger standard incident 
response. Decision traces enable audit and debugging 
of agent behavior.

At this stage, systems are reliable and well-managed, 
but improvement is still manual rather than continuous.

Stage 5: competitive asset

Stage 5 is defined by a self-improving context 
layer treated as a product and a source of 
competitive differentiation.

Context improves continuously with use. Memory 
extraction is automated, personalization accumulates 
across users and sessions, and the system evolves 
with the organization.

Teams can onboard new agent use cases quickly 
by extending an existing, production-ready 
foundation rather than building from scratch. Context 
infrastructure has full SRE coverage, with defined 
ownership, SLOs, and a formal roadmap.

At this stage, accumulated context makes 
organizational knowledge machine-accessible—and 
creates an advantage that is difficult to replicate.

Stage 1: Ad hoc
Context is assembled manually and inconsistently. Each team builds its own approach, 
and production reliability depends on individual implementation choices.

Stage 2: Exploratory
Retrieval exists, but it is not yet reliable infrastructure. Teams experiment with RAG, vector 
search, and isolated pipelines, but structured data, memory, and governance remain limited.

Stage 3: Standardizing
The organization begins to converge on shared patterns. MCP adoption, shared retrieval layers, 
and reusable agent interfaces create the foundation for production context engineering.

Stage 4: Managed
Context is treated as a governed system. It is fast, fresh, navigable, observable, and 
supported by explicit policies for access, memory, latency, and freshness.

Stage 5: Competitive asset
Context becomes a compounding advantage. The system improves with use, accelerates new 
agent development, and turns accumulated organizational knowledge into durable differentiation.

Where does your context infrastructure stand today?

Most organizations are not at a single maturity stage. They may be advanced in one pillar and 
immature in another. Use this model to identify gaps, prioritize investments, and plan the next step.



EBOOK 11The context engineering maturity model: a framework for building production-ready agentic systems

How to assess your maturity

The following self-assessment framework maps 
the four pillars to the five maturity stages. For 
each dimension, a set of questions is provided 
to help you diagnose where your organization 
currently sits.

The goal is not to identify a single stage that 
defines your organization, but to surface the 
specific gaps within each pillar that represent your 
highest-priority architectural decisions.

You may find that your answers vary across teams, 
data domains, or agent use cases. That variance is 
meaningful—it shows where standards have taken 
hold and where they have not.

How to use this assessment:

•	 Answer each question yes or no

•	 For each pillar, identify the 
highest stage where most answers are “yes”

•	 Your overall maturity level is defined by 
your lowest-scoring pillar, because your weakest 
capability limits system performance.

•	 Assign yourself an overall grade according to 
your overall maturity level and the table below.

D Stage 1 (ad hoc) Context is manual and inconsistent

C Stage 2 (exploratory) Early systems exist but are fragmented

B Stage 3 (standardizing) Shared patterns are emerging

A Stage 4 (managed) Systems are reliable and governed

A+ Stage 5 (competitive asset) Context is a strategic advantage

InterpretationStageGrade
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Navigable

Fresh Compounding

Fast

Is context assembled manually before each 
agent call through hardcoded queries, 
copied text, or curated prompt snippets 
written by a developer?

Is data pulled on demand at query 
time rather than maintained as 
a synchronized, continuously 
updated layer?

Does every agent session start 
completely fresh, with no retention of 
information from prior interactions?

Are caching mechanisms absent 
from the system?

Do agents depend on static documents 
that must be manually updated when 
underlying data changes?

Are batch pipelines treated as 
“acceptable for now” despite 
producing known staleness?

Is conversation history retained 
only for the duration of a single 
session and then discarded?

Does every agent call result in a fresh 
database query or API call, regardless 
of whether the same query was made 
moments ago?

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

Is there a lack of shared understanding 
across your organization of what “context” 
means or which team is responsible for 
its quality?

Is monitoring or alerting for data 
freshness absent, leaving no reliable 
way to determine how old the data an 
agent is reading actually is?

Is infrastructure for persisting 
user preferences, learned patterns, 
or interaction history across 
sessions absent?

Is retrieval latency not measured 
or tracked in any systematic way?

Is agent behavior evaluated informally 
during development without systematic 
measurement of whether agents can 
access the right data in production?

Have agent errors occurred that 
were caused by the agent reading 
data that was out of date?

Is the value of agent deployments 
expected to remain roughly 
constant over time, with no plan to 
improve them?

Are budgets or targets for how 
fast context retrieval should be in 
production absent?

Do developers working on different agent 
use cases build their own data access 
logic independently, without shared 
infrastructure or standards?

Is organizational awareness limited that 
staleness is an architectural problem 
with a specific solution category rather 
than a tuning parameter?

Are all improvements to agent 
behavior the result of deliberate 
engineering effort rather than 
system learning?

Does the team lack visibility into how much 
of the end-to-end agent response time 
is attributable to context retrieval versus 
model inference?

Stage 1: ad hoc
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Navigable

Fresh Compounding

Fast

Do agents have access to vector stores 
for semantic retrieval without a structured 
semantic layer that defines business 
entity relationships?

Is staleness recognized as a problem 
but treated as acceptable within 
current batch processing intervals?

Is session state available without 
durable memory that persists 
across sessions?

Is retrieval latency tracked inconsistently 
across teams, with no shared 
performance benchmark or budget?

Is agent context access primarily based 
on unstructured document retrieval rather 
than structured data access?

Have known staleness issues 
caused agent errors without 
leading to architectural changes?

Do returning users receive no 
benefit from prior interactions 
with the system?

Are latency spikes observed without 
a clear ability to attribute them to a 
specific layer of the stack?

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

Are context retrieval implementations 
owned by individual teams without shared 
infrastructure or standardized approaches?

Is CDC or event-driven 
synchronization discussed as a future 
improvement but not implemented?

Is infrastructure for extracting, 
storing, and retrieving long-term 
memory from interactions absent?

Is semantic caching understood 
as a potential solution but not 
deployed in production?

Can agents retrieve text chunks but not 
traverse relationships between entities, 
such as from a customer record to 
related tickets?

Are some data domains restricted 
from agent use due to concerns 
about stale data?

Are memory-related capabilities 
still in experimentation and not 
deployed in production?

Is there no clear breakdown of how 
much latency is caused by context 
retrieval versus model inference?

Do agents fail when a question requires 
combining information from multiple 
data sources?

Do agents produce answers based 
on data that is known to be hours 
or days out of date?

Is personalization absent, resulting in 
the same response quality regardless 
of user history?

Are timeouts or slow responses 
investigated independently by teams 
without a shared diagnostic framework?

Stage 2: exploratory
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Navigable

Fresh Compounding

Fast

Have teams begun wrapping context 
sources in MCP servers or similar 
interfaces to create purpose-built agent 
access points?

Is CDC or event-driven synchronization 
being actively evaluated or piloted but 
not broadly deployed?

Is session-scoped working memory 
available for some agent use cases but 
not consistently across the system?

Has semantic caching been evaluated 
as an infrastructure option but not yet 
deployed in production?

Is MCP or equivalent integration 
adopted across multiple teams but 
applied inconsistently?

Are some high-priority data domains 
maintained with near-real-time updates 
while others remain on batch schedules?

Is long-term persistent memory 
discussed as a future capability 
but not deployed in production?

Is retrieval latency monitored for 
some agent use cases but not 
consistently across all use cases?

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

Are agent skills being defined and shared 
across teams without a central catalog or 
governance model?

Is freshness monitoring implemented 
for some data sources but not 
consistently across all systems?

Is memory architecture treated as a 
development effort rather than a system 
with defined scope boundaries, retention 
policies, and access controls?

Are performance budgets 
defined informally without 
formal SLOs, alerting, or incident 
response processes?

Is there a shared retrieval layer used across 
teams without a semantic data model 
defining entity relationships?

Are agent use cases that are vulnerable 
to staleness identified without a 
systematic plan to address them?

Is conversation history stored and 
retrieved without a mechanism for 
extracting higher-level memory 
from interactions?

Is the retrieval infrastructure 
deployed but not optimized for 
production load patterns?

Can agents traverse some entity 
relationships while others remain 
inaccessible because they have not yet 
been modeled?

Is there no consistent approach across 
teams for defining, measuring, or 
enforcing data freshness?

Is working memory available for sessions 
without persistent memory that carries 
meaningful context across sessions?

Are latency benchmarks available 
in development environments 
without systematic measurement of 
production latency?

Stage 3: standardizing
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Navigable

Fresh Compounding

Fast

Is there a semantic data model defining 
core business entities such as customer, 
order, account, and transaction, including 
their attributes and relationships?

Is CDC or event-driven synchronization 
deployed for high-priority data domains 
to minimize staleness?

Is a formally architected memory 
system operating in production with 
clearly defined tiers or scopes?

Does the context stack support semantic, 
hybrid, structured lookup, and keyword 
retrieval without introducing multi-hop 
latency within reasoning loops?

Can agents traverse entity 
relationships dynamically using 
the defined semantic model?

Are freshness SLOs defined and 
actively monitored?

Are scope boundaries, retention 
policies, and access controls enforced 
for different types of memory?

Are SLOs defined and enforced for 
retrieval latency?

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

Is structured transactional data 
accessible to agents in the same 
way as unstructured documents?

Are alerts triggered automatically when 
staleness thresholds are exceeded?

Is memory extraction partially automated 
through background processes?

Is semantic caching deployed 
in production and contributing 
to measurable cost or 
latency improvements?

Do agents operate on a coherent domain 
model rather than constructing raw queries 
or navigating underdocumented APIs?

Can the system determine how 
current the data is for any given 
agent request?

Can long-term memory be retrieved 
through semantic or structured 
queries to inform agent behavior?

Is cache hit rate tracked and used to 
inform infrastructure sizing or query 
routing decisions?

Is tenant separation enforced at 
the semantic layer rather than 
through post-query filtering?

Are safeguards in place to prevent 
agents from taking actions based on 
stale context?

Is there measurable evidence that 
returning users receive improved 
outcomes from accumulated memory?

Is retrieval latency included in 
on-call monitoring and incident 
response processes?

Stage 4: managed
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Navigable

Fresh Compounding

Fast

Is context treated as a product with a 
dedicated owner, defined roadmap, and 
actively tracked value?

Does the context system update 
continuously as new data arrives without 
manual triggering?

Does personalization accumulate 
across users and sessions in a way that 
measurably changes agent output?

Is semantic cache performance 
tracked as a business metric?

Can new agent use cases be 
onboarded in days using existing 
context infrastructure?

Is freshness treated as a business 
requirement rather than only a 
technical concern?

Can the organization demonstrate 
that agents improve performance for 
returning users?

Does cache behavior inform decisions 
about query routing, infrastructure 
scaling, and system design?

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

NO

Is the context graph actively 
maintained and evolved as data, 
products, and customers change?

Is context freshness integrated 
into agent observability and 
monitoring systems?

Is memory extraction running 
continuously in the background 
across major agent use cases?

Is the cache actively managed to 
improve hit rates and efficiency?

Is the semantic data model comprehensive 
enough to support the majority of 
anticipated agent use cases?

Can the system reconstruct how 
fresh the data was at the time of an 
agent decision?

Does the context system evolve 
automatically based on new 
interaction patterns?

Is context layer performance 
reported at the business level, not 
just within engineering?

Is context infrastructure managed 
with the same reliability practices as 
other production systems, including 
SRE ownership and incident response?

Are data quality issues in the 
context layer automatically 
detected and surfaced?

Is accumulated context treated as 
a strategic asset that is actively 
governed and protected?

Does retrieval infrastructure scale 
elastically under load without 
degrading latency?

Stage 5: competitive asset
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Context maturity recommendations by stage and pillar

Stage 1 → 2 	ͅ Consolidate ad hoc 
data access into a 
basic retrieval layer 
(e.g., vector store) 

	ͅ Standardize document 
ingestion and query 
patterns across teams

	ͅ Introduce basic 
caching for 
repeated queries 

	ͅ Begin measuring 
end-to-end 
latency (retrieval 
vs model time)

	ͅ Identify where 
staleness exists 
across systems 

	ͅ Reduce reliance 
on manual or on-
demand data pulls

	ͅ Introduce session-
level memory 

	ͅ Persist conversation 
history within a 
single interaction

Stage 2 → 3 	ͅ Wrap data sources 
in MCP or similar 
interfaces 

	ͅ Define reusable agent 
access patterns 

	ͅ Begin documenting 
core entities and 
relationships

	ͅ Standardize latency 
tracking across teams 

	ͅ Evaluate semantic 
caching 

	ͅ Define baseline 
performance 
benchmarks

	ͅ Pilot CDC or event-
driven updates for 
high-priority data 

	ͅ Identify use cases 
most sensitive 
to stale data

	ͅ Define a memory 
model (session, user, 
account scopes) 

	ͅ Begin experimenting 
with persistent 
memory

Stage 3 → 4 	ͅ Implement a formal 
semantic data model 
for core entities 
and relationships

	ͅ Enable agents 
to traverse 
relationships without 
hardcoded logic 

	ͅ Replace raw API/
database access with 
governed interfaces

	ͅ Define and enforce 
latency SLOs 

	ͅ Deploy semantic 
caching in production 

	ͅ Optimize retrieval 
across semantic, 
hybrid, and 
structured queries 

	ͅ Integrate latency 
into monitoring and 
on-call workflows

	ͅ Deploy event-driven 
synchronization 
for key systems 

	ͅ Define freshness SLOs 
and implement alerting 

	ͅ Ensure critical 
workflows operate on 
near-real-time data

	ͅ Implement persistent 
memory with clear 
scope boundaries 

	ͅ Automate memory 
extraction for key 
interactions 

	ͅ Enable retrieval of 
historical context 
through structured 
or semantic queries

Stage 4 → 5 	ͅ Treat the semantic 
model as a product 
with ownership 
and roadmap 

	ͅ Continuously evolve 
entity definitions 
and relationships 

	ͅ Enable rapid 
onboarding of new 
agent use cases

	ͅ Optimize performance 
as a business metric 

	ͅ Use cache hit 
rates and latency 
distribution to 
guide decisions 

	ͅ Scale infrastructure 
to handle concurrent 
agents without 
degradation

	ͅ Automate freshness 
across all data 
domains 

	ͅ Integrate freshness 
into observability and 
decision-making 

	ͅ Enable auditing of 
data recency at the 
time of agent actions

	ͅ Automate memory 
extraction and 
application across 
use cases 

	ͅ Enable personalization 
across users 
and sessions 

	ͅ Continuously improve 
agent performance 
using accumulated 
interaction data

Navigable Fast Fresh CompoundingStage 
progression
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How high-maturity teams build context systems

They audit current context 
practices with specificity. 

Most organizations discover, when they look 
carefully, that they have a significant stage 
1 presence even if isolated teams are further 
along. The audit should be specific enough to 
identify which data domains, which agent use 
cases, and which teams are at which stage. 

They prioritize state isolation 
patterns in new agent builds. 

Memory scopes—session-level, user-level, 
account-level, global—need to be defined from 
the beginning, not retrofitted later. Getting this 
wrong produces subtle but serious failures: 
surfacing personal information in inappropriate 
contexts, making account-level decisions based 
on individual user signals, or leaking information 
across tenant boundaries.

They treat context files and 
semantic model definitions as code. 

Version them. Review them. Test them. Share 
them. The semantic data model that defines 
how business entities are exposed to agents 
is as critical as the code that powers your 
app—treat its lifecycle accordingly.

They resist the urge to give agents 
raw database access. 

The simplicity of a text-to-SQL hook is 
deceptive. The failure modes appear slowly and 
at the worst possible time. A semantic layer 
requires more upfront work but is far more 
reliable and secure in production.

They adopt MCP as the integration 
standard now. 

MCP is already under Linux Foundation governance. 
The ecosystem of MCP-compatible tools, 
frameworks, and servers is growing rapidly. 
Organizations that adopt MCP now will avoid the 
migration costs that await those that build on 
proprietary or custom integration patterns.

They invest in context governance 
alongside AI governance. 

Context quality, bias, access control, and 
versioning need organizational ownership. The 
role of a context product owner is new but 
critical. Including decision trace capture from 
the beginning, not as a future phase, is essential 
for organizations in regulated industries and for 
any organization that wants to understand and 
improve agent behavior over time.

They think in systems,  
not components. 

The temptation to assemble a best-of-breed 
stack—the best vector store over here, the 
best memory system over there, the best data 
pipeline in the middle—produces architectures 
with many integration seams, unclear failure 
domains, and no unified semantic layer. A unified 
context engine that addresses all four pillars 
through a coherent system is more maintainable, 
more governable, and more capable than a 
patchwork of specialized tools.
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Context is the next  
competitive moat

The structural analogy that best captures 
the significance of context engineering is the 
shift to data warehousing in the 2000s and 
2010s. Organizations that invested in robust 
data infrastructure early (i.e., data warehouses, 
ETL pipelines, and analytics tooling) captured 
analytical advantages that translated directly 
into better decisions, better products, and better 
customer experiences. 

Those advantages persisted for a decade 
because the infrastructure that produced them 
was expensive, time-consuming, and expertise-
intensive to build. Competitors that started later 
had to play catch-up against organizations that 
had years of accumulated data infrastructure and 
the analytical muscle memory to use it.

Context engineering is a similar structural shift. 
When every organization has access to the same 
foundation models, model capability ceases to 
be a source of competitive differentiation. The 
differentiator becomes what the model knows 
about this organization, this customer, this 
workflow, at this moment. And what the model 
knows is determined entirely by the quality of the 
context layer that feeds it.

Any proposed investment in context infrastructure 
can be evaluated against the four pillars:

•	 Does this make context more navigable 
for agents? Will it help agents traverse 
relationships, understand entities, and access 
context through consistent interfaces?

•	 Does this make context retrieval faster? 
Will it reduce retrieval latency, improve 
throughput, or reduce inference cost through 
smarter caching?

•	 Does this make context more reliably current? 
Will it reduce the staleness window for one or 
more data domains?

•	 Does this make the system more valuable 
the more it is used? Will it contribute to 
compounding context through memory, 
personalization, or learned patterns?

If a proposed investment does not advance at least 
one pillar, it is probably not the best use of available 
resources. 

The four pillars provide the evaluation framework. 
The maturity model provides the roadmap. What 
remains is the organizational will to treat context 
as infrastructure, as the foundational layer that will 
determine whether AI investments compound in 
value over time or become a new form of tech debt.

Advance your context maturity with Redis Iris
Redis Iris is the real-time context engine that helps teams build context systems that are fast, fresh, 
navigable, and designed to get better with time—so every stage of maturity can become a step toward 
production-ready AI. Try Redis Iris →

https://redis.io/legal/privacy-policy/
https://www.facebook.com/Redisinc
https://www.youtube.com/c/redisinc
https://www.linkedin.com/company/redisinc/
https://www.instagram.com/redisinc/
https://twitter.com/Redisinc
https://redis.io/company/
https://redis.io/careers/
https://redis.io/contact/
https://redis.io/legal/
https://redis.io/cloud/
https://redis.io/software/
https://redis.io/pricing/
https://redis.io/support/
https://trust.redis.io/?_gl=1*qseqtc*_gcl_au*MTM1NTA5MDg4Ni4xNzQzMzI4OTM4
https://redis.io/legal/redis-website-terms-of-use/
http://redis.io
Redis.io/iris
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