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Modular RAG: Redefining Al with Flexibility and Scalability T A QH|E: 2 $0.1

Introduction

The evolution of Retrieval-Augmented Generation (RAG) systems marks a significant advancement in the capabilities of Large Lang
report delves into the transformation from Naive RAG, characterized by its basic and cost-effective structure, to the innovative Mod
introducing reconfigurable, independent modules, enhancing flexibility and scalability. We explore how this approach addresses the
retrieval redundancy, and examine its practical advantages in production environments, highlighting tools like FlashRAG that stream

The evolution of Retrieval-Augmented Generation (RAG) systems marks a transformative period in the development of Large Langu
tasks. The shift from Naive RAG to Modular RAG represents a significant advancement in flexibility, scalability, and adaptability of Al

Initially, Naive RAG systems emerged as a cost-effective means to enhance LLMs by combining retrieval and generation processes. )
are characterized by a straightforward, linear approach that often results in shallow query understanding and retrieval redundancy. |_’ LangGraph
dealing with complex queries and varied data [1][2][3].

© 1867s o 17147

Overall, the transition from Naive to Modular RAG signifies a groundbreaking advancement in Al research. Modular RAG not or

benchmark for efficiency and innovation in Al-driven environments, providing a robust framework for future developments in F conduct_interview 0.00s

Conclusion LangGraph 0.00s

ChannelWrite<conduct_interview,tc
The evolution from Naive RAG to Modular RAG marks a pivotal advancement in the realm of Retrieval-Augmented Generation !
in handling complex queries due to its linear architecture. The advent of Modular RAG introduces a reconfigurable framework,
advanced routing mechanisms. This innovation not only optimizes performance in diverse applications but also streamlines pr
sets a new standard for Al systems, ensuring continued progress in knowledge-intensive tasks and real-world applications.

conduct_interview 12.61s

LangGraph 12.61s

Sources . .
wrlte_sectlon 12.60s

[1] https://livebook.manning.com/book/a-simple-guide-to-retrieval-augmented-generation/chapter-6/v-4
[2] https://www.marktechpost.com/2024/04/01/evolution-of-rags-naive-rag-advanced-rag-and-modular-rag-architectures/ O ChatOpenAl gpt-40 12.60s
[3] https://medium.com/@researchgraph/three-paradigms-of-rag-186de3e6e354
[4] http://arxiv.org/abs/2407.21059v1
[5] http://arxiv.org/abs/2405.13576v1

ChannelWrite<write_section,r
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—> % US Technology Adoption

100% Smartphones
Internet

ZX: Coatue 2023 Al Full Report
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Adoption has been twice as fast with each platform shift

—> Halving of penetration time with new technology waves

1Ser netration in the US

20 Years

12 Years

6 Years

3 Years

. B =N e

Internet Mobile

EX: Coatue 2023 Al Full Report
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ZX: Brookings - "How to solve the puzzle of missing productivity growth
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——> # of employees per $1M of revenue (inflation adjusted - S&P 500 companies)

~35% Improvement in Productivity
Driven by PC and Internet

Future w/ Al?

ZX: Coatue 2023 Al Full Report
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—— Al is cheaper customer support — Al provides faster responses ——> Al makes customers happier

Cost per support interaction Medlan response time (min) Medlian customer satisfaction

45+

ZX: Coatue 2023 Al Full Report
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With generative Al added to the picture, 30 percent of hours worked today
could be automated by 2030.

Midpoint automation adoption® by 2030 as a share of time spent on work activities, US, %

STEM professionals

Education and workforce training
Creatives and arts management
Business and legal professionals
Managers

Community services

Office support

Health professionals

Builders

Property maintenance

Customer service and sales

Food services

Transportation services
Mechanical installation and repair
Production work

Health aides, technicians, and wellness
Agriculture

All sectors?

ZEX: McKinsey Global Institute (2023) - “Generative Al and the Future of Work."
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Source: APAC Al Survey 2024, July 2024, N=50

ZEX: APAC Al Survey 2024
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Automation adoption is likely to be faster in developed economies, where
higher wages will make it economically feasible sooner.

Automation adoption by scenario for select countries, %

United States —— Germany ===+ Japan France =—— China Mexico = India

Early scenario'
100

Late scenario?

ZX: McKinsey & Company (2023) - “The economic potential of generative Al”
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AESHAI EE | Zoid]| 7HX] = X
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AMMS] Al A2 A0 SHZF = 71HX|Q| 75% £ XA Using generative Al in just a few functions could drive most of the technology’s
impact across potential corporate use cases.
. 1M 2
@ Represent ~75% of total annual impact of generative Al
- OFA|1E 3! FH ———————————————————————
® Marketing Software éngineering
° _ﬁEE.?:"O-l Oli|x| L_lo-l Eo.l DKI ﬁ?. 7H|=é|' (for corporate IT)

Software engineering
(for product development) ®

Customer operations

® Product R&D!

Impact, $ billion
@® Supply chain

Manufacturing

® Finance @ Risk and compliance

Talent and organization (incl HR)

Ps ® Procurement management
° Corporate IT' Legal

[
Strategy
@ Pricing
I
10 20 30

Impact as a percentage of functional spend, %

ZEX: McKinsey Global Institute (2023) - “Generative Al and the Future of Work."
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We expect an additional 12 million occupational transitions through 2030.

US job growth, index (0=2016 levels)

Resilient and growing
occupations!

+17%
9.9M jobs

Stalled but rising

occupations?
+7%
2.8M jobs

-10%
Hit and declining —6.0M jobs
occupations®

ZEX: McKinsey Global Institute (2023) - “Generative Al and the Future of Work."
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