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Why context is crucial?



Inference



Long-term knowledge compressed 
into weights

Training data / parameters

Inference



Current context window

Prompt + retrieved docs + chat history

Inference



What the model can attend to right now

Next token prediction

Inference



The context window is the LLM’s working memory



system developer

user history

retrieved 
docs tool results

scratchpad schema

examples current ask

Everything outside the window is invisible until retrieved, summarized, or reintroduced



Why can’t we just put everything there?



Attention



Current
token

t1 t2 t3 t4 t5 t6 t7 t8

It is a graph of possible references

Attention



token1 token2 token3 token4 ...

token1    ■ ■ ■ ■

token2    ■ ■ ■ ■

token3    ■ ■ ■ ■

token4    ■ ■ ■ ■

...

Longer context increases:

• Compute 

• Memory 

• Latency 

• Cost 

• Noise



LLM 
answer 
quality

≈ model 
capability

relevant 
context× ÷ context

noise



relevant 
context ÷ context

noise

max



Prompt engineering



Prompt engineering

Policy
rules

Intent
task

Evidence
facts

Tools
actions

Memory
state





Context engineering



Context engineering

Select Structure Compress Route

Engineering the information payload at inference time



Context is a contract

instructions history retrieval tools user ask slack

A context budget says what can enter, in what form, and why.



Context is king

Quality grounding, correctness

Cost tokens, latency

Safety instructions, boundaries

UX continuity, personalization





What causes context issues?



Context rot



Context rot

Yesterday
API v1

Today
API v2

Answer
uses v1

Rot happens when memory, summaries, or retrieved docs are outdated but still trusted



Context confusion



Context confusion

System:
Be concise

User:
Explain deeply

Memory:
Prefer code

Docs:
No code

Confusion happens when there is conflicting guidance without priority



Context pollution



Context pollution

. . . . . . . . . .

. . . gold . . . . . .

The opposite of hallucination is not dumping everything but giving the right evidence



Many more challenges



Tool output overflow

Search tool
100 chunks Weak answer

Tool output needs schemas, budgets, and post-processing.



Lost in the middle effect
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How to mitigate context issues?



Compaction

Raw docs
120k tokens

Rank + filter
8k tokens

Evidence pack
2k tokens

Compaction is about loss-aware selection





Summarization

Conversation Event log Running 
summary

Next 
turn

Summarize facts, decisions, open questions, and constraints separately.



Specialization

Planner

Researcher

Coder

Critic Finalizer

Specialization reduces context by narrowing the contract



Skills

PDF SQL Slides Code Eval Legal

Modular context



Build up your AI skills





The context router

Task
Intent

classifier

Memory?

Docs?

Tool?

Context
assembler



The context router

Context
assembler





Takeaways



Treat context like
production memory

small fresh

ranked scoped

auditable



Rot

cause: stale

cure: invalidate

Confusion

cause: conflicting

cure: prioritize

Pollution

cause: irrelevant

cure: filter

Beware of the silent killers



Context engineering is more engineering!



cesarsotovalero.net
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