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Why Retrieval Augmented Generation (RAG)?
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• LLM is trained on historic data
• Many applications demand real-time 

data
• Re-training LLMs can take months on 

thousands of GPUs

https://emergentmethods.ai
https://flowdapt.ai
https://asknews.app
http://emergentmethods.ai/
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• LLMs have great reasoning capacity
• We can simply feed it the news article 

and ask for a well reasoned summary 
and analysis

It is not the user’s job to go find the 
news and copy paste it into ChatGPT…

https://emergentmethods.ai
https://flowdapt.ai
https://asknews.app
http://emergentmethods.ai/
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How do we engineer the context?
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• Automating balanced context engineering
• Ensuring proper attribution
• Minimizing hallucination
• Scaling to thousands of users

https://emergentmethods.ai
https://flowdapt.ai
https://asknews.app
http://emergentmethods.ai/
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Context engineering - distilling context
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1. Scrape 1k sources every 5 minutes for title + 
full content

2. Translate, summarize, extract entities, run 
sentiment analysis

● Bigger context window (4096 tokens)
● more flexible output (custom analyses)
● Richer summarization
● Heavier, requires GPU
● Requires prompt engineering

Traditional pipeline (before Llama2) After Llama2

https://emergentmethods.ai
https://flowdapt.ai
https://asknews.app
http://emergentmethods.ai/
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1. Embed enrichments into the vector 
database

https://emergentmethods.ai
https://flowdapt.ai
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1. Embed enrichments into the vector 
database

a. Use semantics that you expect to search 
on in the future

b. In data science terms: stay in a single 
parameter space

Not semantically similar:
User: “What is going on in NYC government?” 

Ambiguous:
User: “Why did *they* change the rules?”

title: NY May Change Village Formation Rules, Potentially Affecting Hasidic Village 
Plans

summary: Two bills in New York aim to change the rules for forming a village, which 
could potentially derail plans for …

source: Yahoo published: December 05 2023 08:00

people: Kathy Hochul

organizations: the New York State Conference of Mayors and Municipal Officials 

places: Ateres, Orange County, Orange, New York, Seven Springs, Sullivan County

keywords: New York, Village, Hasidic, Governor, Reform, Population

classification: Government

!=

Embedded page:

User query examples:

https://emergentmethods.ai
https://flowdapt.ai
https://asknews.app
http://emergentmethods.ai/
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1. Embed enrichments into the vector 
database

a. Use semantics that you expect to search 
on in the future

b. In data science terms: stay in a single 
parameter space

c. Hypothetical Document Embeddings 
(HyDE)

Not semantically similar:
User: “What is going on in NYC government?” 

Use our Reasoning engine (the LLM) to obtain a better 
search (HyDE):
“Write me a hypothetical summary for an article that 
answers the question “What is going on in NYC 
government?”

https://emergentmethods.ai
https://flowdapt.ai
https://asknews.app
http://emergentmethods.ai/
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1. Embed enrichments into the vector 
database

a. Use semantics that you expect to search 
on in the future

b. In data science terms: stay in a single 
parameter space

c. Hypothetical Document Embeddings 
(HyDE)

Ambiguous:
User: “Why did *they* change the rules?”

Use our Reasoning engine (the LLM) to obtain a better 
search (HyDE):
“Given the historic conversation, and the current question, 
write me an explicit question without ambiguity.

Use the explicit question to write me a hypothetical article 
that answers the explicit question.”

https://emergentmethods.ai
https://flowdapt.ai
https://asknews.app
http://emergentmethods.ai/
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Recap:

1. Scrape news, enrich, embed, store in 
vectorDB (continuously in the background)

2. Reformat user query into the embedding 
structure used for your vectorDB 
parameter space (using LLMs and HyDE, or 
any other creative method)

3. Run similarity search on the reformatted 
user query, take the extracted data and 
inject into final-call prompt

4. Inject conversation into final-call prompt
5. Stream response to user!

https://emergentmethods.ai
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Scaling real-time context engineering…
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Context engineer’s best friends:

● Microservice orchestration 🛜
● Single Responsibility Principle (SRP)
● Open-source projects
● Kubernetes 
● A strong DevOps…

https://emergentmethods.ai
https://flowdapt.ai
https://asknews.app
http://emergentmethods.ai/
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Context engineer’s best friends:

● Microservice orchestration 🛜
● Single Responsibility Principle (SRP) ☝
● Open-source projects
● Kubernetes 
● A strong DevOps…

https://emergentmethods.ai
https://flowdapt.ai
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Context engineer’s best friends:

● Microservice orchestration 🛜
● Single Responsibility Principle (SRP) ☝
● Open-source projects
● Kubernetes 
● A strong DevOps… 

https://emergentmethods.ai
https://flowdapt.ai
https://asknews.app
http://emergentmethods.ai/


emergentmethods.ai flowdapt.ai asknews.app

Scaling real-time context engineering…
20

24
-0

1-
18

 G
re

n
o

b
le

 D
S 

m
ee

tu
p

: P
ro

d
u

ct
io

n
-s

ca
le

 R
A

G
 fo

r 
R

ea
l-

Ti
m

e 
N

ew
s 

D
is

ti
lla

ti
o

n

Context engineer’s best friends:

● Microservice orchestration 🛜
● Single Responsibility Principle (SRP) ☝
● Open-source projects
● Kubernetes 
● A strong DevOps… 
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Context engineer’s best friends:

● Microservice orchestration 🛜
● Single Responsibility Principle (SRP) ☝
● Open-source projects
● Kubernetes 
● A strong DevOps… 💪

https://emergentmethods.ai
https://flowdapt.ai
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http://emergentmethods.ai/


emergentmethods.ai flowdapt.ai asknews.app
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Context engineering == microservice 
orchestration!

● Priorities:
○  🚲 highly parallelized compute 

efficiency,
○  automatic resource management,
○  rapid (local) prototyping and 

debuggability,
○ intuitive cluster-wide data sharing 

methods,
○ easy scheduling,
○ live configurability, and
○ deployment cycle efficiency.

https://emergentmethods.ai
https://flowdapt.ai
https://asknews.app
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Context engineering == microservice 
orchestration!

● Priorities:
○  🚲 highly parallelized compute 

efficiency,
○  automatic resource management,
○  rapid (local) prototyping and 

debuggability,
○ intuitive cluster-wide data sharing 

methods,
○ easy scheduling,
○ live configurability, and
○ deployment cycle efficiency.

Flowdapt is vanilla Python 🐍
Zero code change between Ray or Dask 
backend 🚀

https://docs.flowdapt.ai/examples/rayvsdask/

https://emergentmethods.ai
https://flowdapt.ai
https://asknews.app
http://emergentmethods.ai/
https://docs.flowdapt.ai/examples/rayvsdask/
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Context engineering == microservice 
orchestration!

● Priorities:
○  🚲 highly parallelized compute 

efficiency,
○  🤖 automatic resource management,
○  rapid (local) prototyping and 

debuggability,
○ intuitive cluster-wide data sharing 

methods,
○ easy scheduling,
○ live configurability, and
○ deployment cycle efficiency.

Flowdapt is vanilla Python 🐍
Zero code change between Ray or Dask 
backend 🚀

https://emergentmethods.ai
https://flowdapt.ai
https://asknews.app
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Context engineering == microservice 
orchestration!

● Priorities:
○  🚲 highly parallelized compute 

efficiency,
○  🤖 automatic resource management,
○  🐞 rapid (local) prototyping and 

debuggability,
○ intuitive cluster-wide data sharing 

methods,
○ easy scheduling,
○ live configurability, and
○ deployment cycle efficiency.

https://emergentmethods.ai
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Context engineering == microservice 
orchestration!

● Priorities:
○  🚲 highly parallelized compute 

efficiency,
○  🤖 automatic resource management,
○  🐞 rapid (local) prototyping and 

debuggability,
○  🔌 intuitive cluster-wide data sharing 

methods,
○ easy scheduling,
○ live configurability, and
○ deployment cycle efficiency.
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Context engineering == microservice 
orchestration!

● Priorities:
○  🚲 highly parallelized compute 

efficiency,
○  🤖 automatic resource management,
○  🐞 rapid (local) prototyping and 

debuggability,
○  🔌 intuitive cluster-wide data sharing 

methods,
○ ⏱ easy scheduling,
○ live configurability, and
○ deployment cycle efficiency.
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Context engineering == microservice 
orchestration!

● Priorities:
○  🚲 highly parallelized compute 

efficiency,
○  🤖 automatic resource management,
○  🐞 rapid (local) prototyping and 

debuggability,
○  🔌 intuitive cluster-wide data sharing 

methods,
○ ⏱ easy scheduling,
○  📝 live configurability, and
○ deployment cycle efficiency.

Kubernetes-style resource schema

kubectl-style command schema

https://emergentmethods.ai
https://flowdapt.ai
https://asknews.app
http://emergentmethods.ai/
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Context engineering == microservice 
orchestration!

● Priorities:
○  🚲 highly parallelized compute 

efficiency,
○  🤖 automatic resource management,
○  🐞 rapid (local) prototyping and 

debuggability,
○  🔌 intuitive cluster-wide data sharing 

methods,
○ ⏱ easy scheduling,
○  📝 live configurability, and
○  🚚 deployment cycle efficiency.

https://emergentmethods.ai
https://flowdapt.ai
https://asknews.app
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Scaling real-time context engineering…
20

24
-0

1-
18

 G
re

n
o

b
le

 D
S 

m
ee

tu
p

: P
ro

d
u

ct
io

n
-s

ca
le

 R
A

G
 fo

r 
R

ea
l-

Ti
m

e 
N

ew
s 

D
is

ti
lla

ti
o

n

The “reasoning engine”:

● Proprietary models
○ rate-limits 🐢
○ prompt security 🔓
○ data security 🔓
○ model drift 😩
○ safety limitations 🦺
○ intelligence 🧠

https://emergentmethods.ai
https://flowdapt.ai
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The “reasoning engine”:

● Proprietary models
○ rate-limits 🐢
○ prompt security 🔓
○ data security 🔓
○ model drift 😩
○ safety limitations 🦺
○ intelligence 🧠

● On-premise models
○ throughput 🛣
○ prompt security 🔐
○ data security 🔐
○ model control 🎛
○ reasoning 🦜

https://emergentmethods.ai
https://flowdapt.ai
https://asknews.app
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Persistence and search 🔍
● All-in-one database solutions

○ sacrifice performance for convenience
○ sacrifice accuracy for convenience

https://emergentmethods.ai
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Scaling real-time context engineering…
20

24
-0

1-
18

 G
re

n
o

b
le

 D
S 

m
ee

tu
p

: P
ro

d
u

ct
io

n
-s

ca
le

 R
A

G
 fo

r 
R

ea
l-

Ti
m

e 
N

ew
s 

D
is

ti
lla

ti
o

n

Persistence and search 🔍
● All-in-one database solutions

○ sacrifice performance for convenience
○ sacrifice accuracy for convenience

● Single responsibility principle (SRP)
○ modularity
○ performance
○ accuracy
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Minimize latency 📶
● Leverage intracluster communications for 

speed and security benefits
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Minimize latency 📶
● Leverage intracluster communications for 

speed and security benefits
● Design endpoints strictly on I/O in the API 

gateway:
○ go-lang is preferred
○ async FastAPI on pydantic v2.5 is 

performant and easier for typical ML 
engineers to navigate
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Leave the context engineering up to us 󰳘
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One call to our system equates to:

1. Similarity search on our real-time news 
enrichments

2. Auto-construct prompt friendly news 
enrichments for full context:

Use any LLM 🚀

LLM friendly formatting

Query with 
natural language

https://emergentmethods.ai
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