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& 2 F I X B
National Taipei University

Week Date Subject/Topics

1 2025/09/10 Introduction Sustainability and ESG Data Analytics

2 2025/09/17 Environmental, Social, and Governance (ESG) in
Net-Zero Digital Transformation

3 2025/09/24 Data Science for Sustainability and ESG
4 2025/10/01 Case Study on Sustainability and ESG Data Analytics |

52025/10/08 Web 3.0 and Big Data Analysis in Fintech, Green and
Sustainable Finance

6 2025/10/15 ESG Data Gathering, Analysis, and Visualization



Syllabus
Week Date Subject/Topics

7 2025/10/22 NVIDIA Building RAG Agents with LLMs Part I:
LLM Services and Al Foundation Models

8 2025/10/29 Self-Learning
9 2025/11/05 Midterm Project Report

10 2025/11/12 NVIDIA Building RAG Agents with LLMs Part Il:
Document Loading, Chunking, and Embeddings

11 2025/11/19 NVIDIA Building RAG Agents with LLMs Part lll:
Retrieval-Augmented Generation with
Vector Stores and RAG Evaluation
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Syllabus A<,

National Taipei University

Week Date Subject/Topics

12 2025/11/26 Case Study on Sustainability and ESG Data Analytics li

13 2025/12/03 Artificial Intelligence of things (AloT) in ESG and
Sustainability Applications

14 2025/12/10 Generative Al for ESG Rating and Reporting Generation
15 2025/12/17 Final Project Report |

16 2025/12/24 Final Project Report Il



<ANVIDIA. NVIDIA
Building RAG Agents with LLMs

Part 1: Your Course Environment

Part 2: LLM Services

Part 3: Intro to LangChain

Part 4: Running State Chain

Part 5: Working with Documents

Part 6: Embedding Model for Retrieval

Part 7: Document Retrieval with Vector Databases
Part 8: RAG Evaluation
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University Ambassador

This certificate acknowledges that

Min-Yuh Day

has been certified to deliver NVIDIA instructor-led workshop for

academia

/%7/7 a -2

" /7
Greg Estes

Vice President, NVIDIA

Issue Date: : March 7, 2025
Ambassador Certification ID: cCFh1ZWWTvgKTq7dcKKEWw

https://learn.nvidia.com/certificates?id=cCFh1ZWWTvaKTg7dcKkEWw



https://learn.nvidia.com/certificates?id=ed-qOCIMQaatzU8SNUNxgw

<A NVIDIA.

Certified Instructor

This certificate acknowledges that

Min-Yuh Day

has been certified to deliver the instructor-led workshop

Building RAG Agents with LLMs

/%7/7 a -2l

" 77
Greg Estes

Vice President, NVIDIA

Issue Date: : March 7, 2025
Certification ID: OVmqY4cSSyaOBdMQBWHxzw

https://learn.nvidia.com/certificates?id=0VmaqY4cSSyaOBdMQBWHxzw
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< NVIDIA.

Certified Instructor

This certificate acknowledges that

Min-Yuh Day

has been certified to deliver the instructor-led workshop

Fundamentals of Deep Learning

/%@/«7 a -2

" /7
Greg Estes

Vice President, NVIDIA

Issue Date: : August 1, 2025
Certification ID: XhLz9YFzRPyew64462TNjQ

https://learn.nvidia.com/certificates?id=ny50I13TXT5W8Q 6kENklaQ
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< NVIDIA.

Certificate of Completion

This certificate is awarded to

Min-Yuh Day

for successfully completing
Building RAG Agents with LLMs

/%07/7 a -2

7 77/
Greg Estes

Vice President, NVIDIA

Issue Date: : December 8, 2024
Certification ID: ed-qOCIMQaatzU8SNUNxgw |
https://learn.nvidia.com/certificates?id=ed-qOCIMQaatzU8SNUNxgw/courses/course?course_id=course-v1:DLI+S-FX-15+V1

https://learn.nvidia.com/certificates?id=ed-gOCIMQaatzU8SNUNxgw 12
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<2 NVIDIA.

Certificate of Competency

This certificate is awarded to

Min-Yuh Day

for demonstrating competence in the completion of

Generative Al with Diffusion Models

/%77 a -2

" /7
Greg Estes

Vice President, NVIDIA

Issue Date: : February 28, 2025
Certification ID: q300-0BhTQKtyCCote2E-Q

https://learn.nvidia.com/certificates?id=g300-0BhTQKtyCCote2E-Q
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<Z NVIDIA.

Certificate of Competency

This certificate is awarded to

Min-Yuh Day

for demonstrating competence in the completion of

Getting Started with Deep Learning

%/7 a -2’

— /7
Greg Estes

Vice President, NVIDIA

Issue Date: : April 13,2025
Certification ID: ny50I13TXT5W8Q_6kENkIaQ

https://learn.nvidia.com/certificates?id=XhLz9YFzRPyew64462TNjQ
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NVIDIA
Certified
Instructors

(12 from Taiwan)

https://www.nvidia.com/en-us/training/instructor-directory/search/

<ANVIDIA >

Deep Learning Institute

Filters

Workshop Certification v Location [1]

Chi-Hung Chuang

Chung Yuan Christian
University

& in

Featured Workshop
Fundamentals of Deep Learning, Taiwanese

Chun-Yi Lee
National Taiwan University
(NTU)
- L]
< Platinum Instructor
" 4
Featured Workshop

Fundamentals of Deep Learning, Taiwanese

Min-Yuh Day

National Taipei University
(NTPU)

= in

Featured Workshop
Building RAG Agents with LLMs, English

Ping-Chun Hsieh

National Yang Ming Chiao
Tung University (NYCU)

Featured Workshop
Fundamentals of Deep Learning, English

Chia Yu Hsu

National Taiwan University of
Science and
Technology(NTUST)

Featured Workshop
Applications of Al for Predictive

shop Drivers  Support Q

Add to Calendar

Organization v Specialization v Reset filters

Sort by: Name A-Z

Chien-Yu Chen

National Taiwan University
(NTU)

Featured Workshop

Taiwanese

David Tseng

Featured Workshop

Getting Started with Al on Jetson Nano,
Taiwanese

Ming-Che Chen

Southern Taiwan University of
Science and
Technology(STUST)

. =

.-

A Ay

Featured Workshop

Getting Started with Al on Jetson Nano,
Taiwanese

Po-Chih Kuo

National Tsing Hua University
(NTHU)

& in

p ,.

Featured Workshop
Fundamentals of Deep Learning, English

of Deep Learning, Taiwanese

Hsinmin Lu

National Taiwan University
(NTU)

16
-

Py

Featured Workshop
Fundamentals of Deep Learning, English

MingChe Hu

Chung Yuan Christian

m University
®® =
Featured Workshop

Fundamentals of Deep Learning, Taiwanese

Shu-Kai Hsieh

National Taiwan University
(NTU)

& in

Featured Workshop
Fundamentals of Deep Learning, Taiwanese
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NVIDIA
Certified

Instructors

(14 from Taiwan)
(2 from NTPU)april 2025)

Filters

Workshop Certification v Locatien [1] v

Chi-Hung Chuang

Chung Yuan Christian
University

= in

Featured Workshop

Fundamentals of Deep Learning, Taiwanese

Chun-Yi Lee
J National Taiwan Unwersity
NTY)
- 7 -
(¥ Platinum Instructor
Y
Featured Workshop

Fundamentals of Deep Learning, Taiwanese

Hung-Wen Chen

J National Taing Hua University
ﬁ (NTHU)

> = in

\;

/‘1

Featured Workshop

Fundamentals of Deep Learning, Taiwanese

Ming-Che Chen

Scuthern Taman University of
Science and
TechnclogylSTUST)

=

Featured Workshop

Getting Started with Al an Je!

Taiwanese

Po-Chih Kuo
Natiansl Taing Hua University
(NTHU)

= = in
Featured Workshop

Fundamentals of Deep Learning, English

https://www.nvidia.com/en-us/training/instructor-directory/search/

Chia Yu Hsu

J National Taiwan University of
Science and
TechnologyINTUST)

Featured Workshop
Appications of Al for Predictive
Maintenance, Taiwanese

David Tseng

| Cavecu
=
= Platinum instructor
\ <2

Featured Workshop
Buiding Transformer-Bazed Natural
Language Processing Applications,

Organzation v | Specisization v | Reset filters

Sortby:NameAZ v

Chien-Yu Chen

Nationa! Taiwan University
1Y)

Featured Workshop
Fundamentals of Deep Learning, Taiwanese

Hsinmin Lu

National Taiwan University
(NTU)

-

o <M

Featured Workshop

Fundamentals of Deep Learning, English

Taiwanese
Ko-Chia Yu Min-Yuh Day
National Taipel University National Taipel Universit
NTPU) NTPU)
= in - = in
o=
Featured Workshop Featured Workshop
Buiding RAG Agents with LLMs, English Buiding RAG Agents with LLMs, English

MingChe Hu

Chung Yuan Christian

Featured Workshop

Fundamentals of Deep Learning, Tatwanese

Shu-Kai Hsieh

Nationa! Taiwan University
NTU)

= in

Featured Workshop

Fundamentals of Deep Learning, Tatwanese

Ping-Chun Hsieh

] National Yang Ming Chiao

Tung University (NYCL)

Featured Workshop

Fundamentals of Deep Learning, Englizh
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NVIDIA Developer Program

https://developer.nvidia.com/join-nvidia-developer-program

NVIDIA
Deep Learning Institute (DLI)

https://learn.nvidia.com/
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<A NVIDIA.

Get NVIDIA DLI Certificate
Before the NVIDIA Workshop

e Step 1. Join NVIDIA Developer Program (Free)
https://developer.nvidia.com/join-nvidia-developer-program

* Step 2. Visit NVIDIA Deep Learning Institute (DLI)
https://learn.nvidia.com/

e Step 3. Enroll "Building RAG Agents with LLMs" Self-Paced

Course (Free)
https://learn.nvidia.com/courses/course-detail?course id=course-v1:DLI+S-FX-15+V1
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Get NVIDIA DLI Certificate

* Welcome to NVIDIA DLI "Building RAG Agents with LLMs"
workshop.

* Step 1. Visit https://learn.nvidia.com/dli-event
* Step 2. Enter the event code: NTPU_RAG_AMBASSADOR_0C25

 Step 3. Complete the NVIDIA DLI course and review the course
datasheet at https://developer.nvidia.com/dli/getready

19
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NVIDIA.

Get NVIDIA DLI Certificate
Workshop

NVIDIA. Products Solutions Industries For You Shop Drivers Support Q & Min-Yuh Day 0

Deep Learning |nstitute Find Training Self Paced Courses Instructor-Led Workshops Educator Programs Enterprise Solutions Certification

Welcome to NVIDIA DLI
DLIEvent " Building RAG Agents with LLMs "
Event Code WO rks h O p *
NTPU_RAG_AMBASSADOR_0C25 et oe. OtEP 1. Visit https://learn.nvidia.com/dli-event
Step 2. Enter the event code:
NTPU RAG_AMBASSADOR_0OC25

https://learn.nvidia.com/dli-event
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NVIDIA.

Building RAG Agents with LLMs

NVIDIA. Products Solutions Industries For You Shop Drivers Support Q 9 Min-Yuh Day

Deep Learning |nstitute Find Training Self Paced Courses Instructor-Led Workshops Educator Programs Enterprise Solutions Certification Resources

Building RAG Agents with LLMs

Course Progress Bookmarks Updates

Building RAG Agents with LLMs Environment and LLMs Environment [0, 1, 2]

Building RAG Agents with LLMs
Previous Next

Course Slides

Course Slides Welcome to Building RAG Agents with LLMs. In this first section, we will get introduced to the overall course environment, LLM services, and recommended

workflows!

Environment and LLMs . . . . .
This tab contains the course environment for this section!

Environment [0, 1, 2] Please click the "Start" button to start up your own private server for hands-on coding practice. |t will take a few minutes to start up, so go ahead and click it now

and then proceed to the next video! After a few minutes when the server has loaded, click "Launch" to access the code labs.
LangChain

Documents and Embeddings

e amentec NVIDIA. Workshgp >

Next Steps

https://learn.nvidia.com/courses/course?course id=course-v1:DLI+C-FX-15+V1
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NVIDIA.

Generative Al with Diffusion Models

NVIDIA. Products Solutions Industries For You Shop Drivers Support Q o Min-Yuh Day

Deep Learning Institute Find Training Self Paced Courses Instructor-Led Workshops Educator Programs Enterprise Solutions Certification

Generative Al with Diffusion Models

Course Progress Bookmarks Updates

Generative Al with Diffusion Models Start Here Launch the Course

Generative Al with Diffusion "Generative Al with Diffusion Models" workshop

Models Next

Step 1. Visit https://learn.nvidia.com/dli-event
Kmark this p Step 2. Enter the event code:
NTPU_GENAI_AMBASSADOR_NO25

Next Steps
Feedback nVIDIA

Please click the start button to the top-right. The course will take about 5 minutes to load. The course lecture slide decks will appear here when you
launch the course. The numbers on the lectures correspond to the numbers of the interactive notebooks in the course.

Start Here

https://learn.nvidia.com/courses/course?course id=course-v1:DLI+C-FX-08+V1
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<A NVIDIA.

NVIDIA Deep Learning Institute (DLI)

Building RAG Agents with LLMs
Workshop

Step 1.
Visit
https://learn.nvidia.com/dli-event

Self-Paced Course Instructor-Led Workshop

Building RAG Agents With Building RAG Agents With
LLMs LLMs

Certificate available Certificate available Step 2.
e 5900 Enter the event code:

8 hours 8 hours
NTPU_ RAG_AMBASSADOR 0OC25

https://www.nvidia.com/en-us/learn/learning-path/generative-ai-llm/
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NVIDIA Get NVIDIA Certificate

NVIDIA. Products Solutions Industries For You Shop Drivers Support Q O Min-Yuh Day v

Deep Learning |nstitute Find Training Self Paced Courses Instructor-Led Workshops Educator Programs Enterprise Solutions Certification Resources

NVIDIA.

Certificate of Competency

This certificate is awarded to

Min-Yuh Day

for demonstrating competence in the completion of

Building RAG Agents with LLMs
/%“7/‘7 4
&7

Greg Estes
Vice President, NVIDIA

Issue Date: : December 8, 2024
Certification ID: ed-qOCIMQaatzU8SNUNxgw

https://learn.nvidia.com/certificates?id=ed-gOCIMQaatzUSSNUNxgw
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<A NVIDIA.

Join the
NVIDIA
Developer
Program

take one of the

complimentary

technical self-

paced courses
(worth up to $90)

Generative Al and LLMs

8 hours

Getting Started With Deep
Learning
Explore the fundamentals of deep learning by

training neural networks and using results to

improve performance and capabilities.

Graphics and Simulation Accelerated Computing

2 hours

Modeling Time-Series Data
With Recurrent Neural
Networks in Keras

Explore how to classify and forecast time-series
data using recurrent neural networks (RNNs), such
as modeling a patient's health over time.

Data Science Deep Learning

4 hours

Deploying a Model for
Inference at Production Scale

Learn how to deploy your own machine learning

models on a GPU server.

8 hours

Building Real-Time Video Al
Applications

Gain the knowledge and skills needed to enable the
real-time transformation of raw video data from
widely deployed camera sensors into deep learning-

based insights.

2 hours

Introduction to Graph Neural
Networks

Learn the basic concepts, models, and applications

of graph neural networks.

4 hours

Introduction to Physics-
Informed Machine Learning
With Modulus

Learn the various building blocks of NVIDIA
Modulus, which turbocharges use cases by building
physics-based deep learning models that are
100,000X faster than traditional methods and
offers high-fidelity simulation results.

2 hours

Get Started With Highly
Accurate Custom ASR for
Speech Al

Learn to build, train, fine-tune, and deploy a GPU-
accelerated automatic speech recognition (ASR)
service with NVIDIA?® Riva that includes customized
features.

2 hours

Integrating Sensors With
NVIDIA DRIVE

Find out how to integrate automotive sensors into

your applications using NVIDIA DRIVE®.

https://developer.nvidia.com/join-nvidia-developer-program
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<X NVIDIA.

Self-Paced Course

Generative Al Explained

Free
2 hours

Self-Paced Course

Building RAG Agents With
LLMs

Certificate available
Free
8 hours

https://www.nvidia.com/en-us/learn/learning-path/generative-ai-llm/

Self-Paced Course

Getting Started With Deep
Learning

Certificate available
$90
8 hours

Instructor-Led Workshop

Building RAG Agents With
LLMs

Certificate available
$500
8 hours

Instructor-Led Workshop
Fundamentals of Deep

Learning

Certificate available
$500
8 hours

Self-Paced Course

Generative Al with Diffusion
Models

Certificate available
$90
8 hours

NVIDIA Deep Learning Institute (DLI)

Self-Paced Course

Introduction to Transformer-
Based Natural Language
Processing

Certificate available
$30
6 hours

Instructor-Led Workshop

Generative Al with Diffusion
Models

Certificate available
$500
8 hours
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NVIDIA Deep Learning Institute (DLI)
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Deep Learning Institute Find Training Self Paced Courses Instructor-Led Workshops Educator Programs  Enterprise Solutions  Certification ~Resources

All Training Course Catalog Stay Informed

Filters

Level +
Format +
Topics -

UDeep Learning
(JAccelerated Computing
(JGenerative Al/LLM
(JGraphics and Simulation
(JOpenuUSD

(JData Science

CINIMS

CINIM

(JRAPIDS

Free / Paid +

I anmiiana -+

What do you want to learn today?

Generative Al

Q Sort by: | -- v

Showing 19 results

All Courses

Self-paced

Generative Al Explained

Free
02:00

Self-paced

Augment your LLM Using

Self-paced

Generative Al with Diffusion
Models

$90
08:00

Self-paced

Introduction to Transformer-

e @enerative Al

Instructor-Led

Generative Al with Diffusion
Models

08:00

Instructor-Led

Rapid Application

https://learn.nvidia.com/en-us/training/find-training?q=Generative+Al
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Building RAG Agents with LLMs

@an\"DlA, Products Solutions Industries For You

Deep Learning Institute Find Training  se s Ine or-Le ' Educator P ms

Self-paced Course

Building RAG Agents with LLMs

Agents powered by large language models (LLMs) have shown great retrieval capability for using
tools, looking at documents, and plan their approaches. This course will show you how to deploy an
agent system in practice with the flexibility to scale up your system to meet the demands of users
and customers.

About Course Objectives Topics Covered Course Outline Stay Informed Contact Us

About this Course

This course is free for a limited time.

The evolution and adoption of large language models (LLMs) have been nothing short of revolutionary, with retrieval-based systems at
the forefront of this technological leap. These models are not just tools for automation; they are partners in enhancing productivity,
capable of holding informed conversations by interacting with a vast array of tools and documents. This course is designed for those
eager to explore the potential of these systems, focusing on practical deployment and the efficient implementation required to
manage the considerable demands of both users and deep learning models. As we delve into the intricacies of LLMs, participants will
gain insights into advanced orchestration techniques that include internal reasoning, dialog management, and effective tooling
strategies.

Shop Drivers Support Q © Min-Yuh Day v

Enter

Course Details

Duration: 08:00

Price: Free

Level: Technical - Intermediate
Subject: Generative Al/LLM
Language: English

Course Prerequisites:
Introductory deep learning knowledge, with comfort

https://learn.nvidia.com/courses/course-detail?course id=course-v1:DLI+S-FX-15+V1
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Generative Al Explained

((’gnV|D|A, Products Solutions Industries For You Shop Drivers Support Q 9

Deep Learning Institute Find Training s Courses Instructor-Lec

Self-paced Course

Generative Al Explained

In this no-coding course, learn Generative Al concepts and applications, as well as the challenges
and opportunities in this exciting field.

About Course Objectives Topics Covered Course Outline Stay Informed Contact Us

About this Course Course Details

Generative Al describes technologies that are used to generate new content based on a variety of inputs. In recent time, Generative Al Duration: 02:00

involves the use of neural networks to identify patterns and structures within existing data to generate new content. In this course, you

will learn Generative Al concepts, applications, as well as the challenges and opportunities in this exciting field. Price: Free

Level: Technical - Beginner

Subject: Generative Al/LLM

Learning Objectives

Upon completion, you will have a basic understanding of Generative Al and be able to more effectively use the various tools built on this

https://learn.nvidia.com/courses/course-detail?course id=course-v1:DLI+S-FX-15+V1

Language: English

Min-Yuh Day v
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Introduction to Transformer-Based
Natural Language Processing

QanV")lA, Products Solutions Industries For You

Deep Learning Institute Frind

Self-paced Course

Introduction to Transformer-Based
Natural Language Processing

Learn how Transformers are used as the building blocks of modern large language models (LLMs).
You'll then use these models for various NLP tasks, including text classification, named-entity
recognition (NER), author attribution, and question answering.

About Course Objectives Topics Covered Course Outline Stay Informed Contact Us

About this Course

Large Language Models (LLMs), or Transformers, have revolutionized the field of natural language processing (NLP). Driven by recent
advancements, applications of NLP and generative Al have exploded in the past decade. With the proliferation of applications like
chatbots and intelligent virtual assistants, organizations are infusing their businesses with more interactive human-machine
experiences. Understanding how Transformer-based large language models (LLMs) can be used to manipulate, analyze, and generate
text-based data is essential. Modern pre-trained LLMs can encapsulate the nuance, context, and sophistication of language, just as
humans do. When fine-tuned and deployed correctly, developers can use these LLMs to build powerful NLP applications that provide
natural and seamless human-computer interactions within chatbots, Al voice agents, and more. In this course, you'll learn how
Transformers are used as the building blocks of modern large language models (LLMs). You'll then use these models for various NLP

Shop Drivers Support Q Y

Course Details

Duration: 06:00

Price: $30

Level: Technical - Beginner
Subject: Generative Al/LLM

Language: English

https://learn.nvidia.com/courses/course-detail?course id=course-v1:DLI+S-FX-08+V1

Min-Yuh Day v

30


https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-08+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-08+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-08+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-08+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-08+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-08+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-08+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-08+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-08+V1

<A NVIDIA.

Generative Al with Diffusion Models
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Deep Learning Institute Find Trai Se our Instructc

Self-paced Course

Generative Al with Diffusion Models

Take a deeper dive into denoising diffusion models, which are a popular choice for text-to-image
pipelines, with applications in creative content generation, data augmentation, simulation and
planning, anomaly detection, drug discovery, personalized recommendations, and more.

About Course Objectives Topics Covered Course Outline Stay Informed Contact Us

About this Course Course Details

Thanks to improvements in computing power and scientific theory, generative Al is more accessible than ever before. Generative Al Duration: 08:00

plays a significant role across industries due to its numerous applications, such as creative content generation, data augmentation,

simulation and planning, anomaly detection, drug discovery, personalized recommendations, and more. In this course, learners will take Price: $90

a deeper dive into denoising diffusion models, which are a popular choice for text-to-image pipelines. Subject: Generative Al/LLM

Language: English

Lea rn i n g 0 bj ectives Course Prerequisites:

A basic understanding of Deep Learning Concepts.

https://learn.nvidia.com/courses/course-detail?course id=course-v1:DLI+S-FX-14+V1
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<MVIPIA- Join the NVIDIA Developer Program

take one of the complimentary technical self-paced courses (worth up to $90)

(@2 NVIDIA.DEVELOPER Home Blog Forums Docs Downloads Training

Topics ¥ Platforms ¥ Industries ¥ Resources ~

Choose a Technical Training Course. It’s On Us.

Join the NVIDIA Developer Program and take one of the complimentary technical self-paced courses below (worth up to $90).

Generative Al and LLMs Graphics and Simulation Accelerated Computing Data Science Deep Learning
6 hours 3 hours
Introduction to Transformer- Prompt Engineering With
Based Natural Language Llama 2

Processing

Interact with and prompt engineer Llama 2 models
Learn how transformers are used as the building to analyze documents, generate text, and be an Al
blocks of modern large language models (LLMs). assistant.
Then use these models for various natural language

processing (NLP) tasks, including text

classification, named-entity recognition (NER),

author attribution, and question answering.

https://developer.nvidia.com/join-nvidia-developer-program
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<MVIPIA- Join the NVIDIA Developer Program

take one of the complimentary technical self-paced courses (worth up to $90)

<ANVIDIA
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Sign in or sign up with your email address

Email Address

user@domain.com

Privacy Policy | Legal Info | Contact Us

https://developer.nvidia.com/join-nvidia-developer-program
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<A NVIDIA.

Join the NVIDIA Developer Program

take one of the complimentary technical self-paced courses (worth up to $90)

Date of birth

ETIY

D

Privacy Policy | Legal Info | Contact Us . ! ‘ English (US)

Copyright © 2024 NVIDIA Corporation

https://developer.nvidia.com/join-nvidia-developer-program
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SEMVIBIA- Join the NVIDIA Developer Program

take one of the complimentary technical self-paced courses (worth up to $90)

NVIDIA. DEVELOPER DEEP LEARNING INSTITUTE PROGRAM BENEFITS

SELECT YOUR FREE COURSE.

Thank you for your participation in the NVIDIA Developer Program. Please select your free DLI course below. English

Integrating Sensors with NVIDIA DRIVE® ) . ) .
Generative Al with Diffusion Models
Take a deeper dive into denoising diffusion models, which are a popular choice for text-

Deploying a Model for Inference at Production Scale to-image pipelines, with applications in creative content generation, data augmentation,
simulation and planning, anomaly detection, drug discovery, personalized

Get Started with Highly Accurate Custom ASR for Speech Al recommendations, and more.

Getting Started with Deep Learning

Introduction to Graph Neural Networks @Certificate Available

Introduction to Transformer-Based Natural Language Processing
@Duration: 08:00
Prompt Engineering with LLaMA-2 (Access Expires Dec. 5th 2025)
Generative Al with Diffusion Models
Building Real-Time Video Al Applications

Introduction to Robotic Simulations in Isaac Sim

https://developer.nvidia.com/join-nvidia-developer-program 35
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<A NVIDIA.

Join the NVIDIA Developer Program

take one of the complimentary technical self-paced courses (worth up to $90)

NVIDIA. DEVELOPER DEEP LEARNING INSTITUTE PROGRAM BENEFITS

SELECT YOUR FREE COURSE.

Thank you for your participation in the NVIDIA Developer Program. Please select your free DLI course below. English

Modeling Time Series Data with Recurrent Neural Networks in Keras (Access

ends 10/16/2024) Getting Started with Deep Learning

Optimizing CUDA Machine Learning Codes With Nsight Profiling Tools Learn how deep learning works through hands-on exercises in computer vision and
natural language processing.

Getting Started with Accelerated Computing in CUDA C/C++ @
%% Certificate Available

Fundamentals of Accelerated Computing with CUDA Python
_ (Oburation: 08:00
Fundamentals of Accelerated Computing with OpenACC
Integrating Sensors with NVIDIA DRIVE®
Getting Started with Deep Learning

Deploying a Model for Inference at Production Scale

Get Started with Highly Accurate Custom ASR for Speech Al

https://developer.nvidia.com/join-nvidia-developer-program
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SEMVIBIA- Join the NVIDIA Developer Program

take one of the complimentary technical self-paced courses (worth up to $90)

NVIDIA. DEVELOPER DEEP LEARNING INSTITUTE PROGRAM BENEFITS

SELECT YOUR FREE COURSE.

Thank you for your participation in the NVIDIA Developer Program. Please select your free DLI course below. English

Get Started with Highly Accurate Custom ASR for Speech Al
Generative Al with Diffusion Models

Take a deeper dive into denoising diffusion models, which are a popular choice for text-
Introduction to Transformer-Based Natural Language Processing to-image pipelines, with applications in creative content generation, data augmentation,
simulation and planning, anomaly detection, drug discovery, personalized
recommendations, and more.

Introduction to Graph Neural Networks

Prompt Engineering with LLaMA-2 (Access Expires Dec. 5th 2025)

Generative Al with Diffusion Models

Q Certificate Available

Building Real-Time Video Al Applications
(©Duration: 08:00
Introduction to Robotic Simulations in Isaac Sim
Introduction to Physics-informed Machine Learning with Modulus
Essentials of USD in Omniverse: Access Expires 09/18/2025

Synthetic Data Generation for Training Computer Vision Models

https://developer.nvidia.com/join-nvidia-developer-program 37
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NVIDIA Deep Learning Institute (DLI)

Deep Learning |nstitute Find Training Self Paced Courses Instructor-Led Workshops Educator Programs Enterprise Solutions Certification Resources

Monthly Activity Skills Certificates

Skill Points 0

Time Spent
1-

Courses in Progress 1 No Certificates

Courses Completed 0 You don't have any certificates yet.

Watched Videos

Assessments

Courses in Progress

Self-paced

Generative Al with Diffusion
Models

0% Completed
08:00

https://learn.nvidia.com/my-learning
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NVIDIA Deep Learning Institute (DLI)

NVIDIA. Products Solutions Industries For You Shop Drivers Support Min-Yuh Day v

Deep Learning |nstitute Find Training Self Paced Courses Instructor-Led Workshops Educator Programs Enterprise Solutions Certification Resources

Generative Al with Diffusion Models

Course Progress Bookmarks Updates

Generative Al with Diffusion Models > StartHere > O:Server Access

Generative Al with Diffusion

Models Next
Start Here
(= [ [ [ [ [ [ [ [] [ [ [ [
Next Steps
Feedback 0: Server Access

[1 Bookmark this page

Welcome to Generative Al with Diffusion Models. Please click "Next" below to get started.

Underneath each video is a link to start your own private server for hands-on coding practice. Click the "Start" button to boot up the server. In a few
minutes after the server is done loading, click "Launch” to access the code labs.

1: From U-Nets to Diffusion

Theory

https://learn.nvidia.com/my-learning
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Deep Learning Institute (DLI)
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Deep Learning Institute
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Programs
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Enterprise Solutions
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Monthly Activity Skills Certificates
Skill Points 0 —
Time Spent -
Introduction to -
Courses in Progress 16 Transformer- Building RAG Building RAG
Based Natural Agents with Agents with
Language LLMs LLMs
Courses Completed 12 Processing
Watched Videos - — —
Assessments P
- -
Accelerating Generative Al Building Agentic
End-to-End Data . . . s
Science with Diffusion Al Applications
Workflows Models with LLMs
Completed Courses View more (<) (>
Self-paced Self-paced Self-paced Self-paced Self-paced

Sizing LLM Inference Systems

Augment your LLM Using
Retrieval Augmented

Building RAG Agents with
LLMs

Generative Al Explained

Introduction to Transform
Based Natural Language

Generation Processing
100% Completed 100% Completed 100% Completed 100% Completed 100% Completed
03:00 01:00 08:00 02:00 06:00

https://learn.nvidia.com/my-learning
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Certificate of Completion

This certificate is awarded to

Min-Yuh Day

for successfully completing
Building RAG Agents with LLMs

/%07/7 a -2

7 77/
Greg Estes

Vice President, NVIDIA

Issue Date: : December 8, 2024
Certification ID: ed-qOCIMQaatzU8SNUNxgw |
https://learn.nvidia.com/certificates?id=ed-qOCIMQaatzU8SNUNxgw/courses/course?course_id=course-v1:DLI+S-FX-15+V1
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Deep Learning Institute Find Training

Self-Paced Courses AllCourses  Free Courses  Benefits  Partners  Resources

All Self-Paced Courses

NVIDIA

Accelerated Computing Data Science Deep Learning Generative Al/LLM Graphics and Simulation Infrastructure

Share Generative Al/LLM Courses %

Deep
Learnin

Self-paced

Generative Al Explained

Self-paced

Introduction to NVIDIA NIM™
Microservices

Self-paced

Introduction to Deploying
RAG Pipelines for Production
at Scale

Self-paced

Generative Al with Diffusion
Models

Free Free $90 $90
02:00 02:00 03:00 08:00
[ )
n St l t u t e Self-paced FMfzpaced Self-paced Self-paced

Techniques for Improving the
Effectiveness of RAG Systems

Introduction to Transformer-
Based Natural Language

Building LLM Applications
With Prompt Engineering

Synthetic Tabular Data
Generation Using

Processing Transformers
( D LI ) $30 $30 $90 $30
03:00 06:00 08:00 04:00

Self-paced

Sizing LLM Inference Systems

Self-paced

Building RAG Agents with

Self-paced

Augment your LLM Using

LLMs Retrieval Augmented
Generation
Free Free
03:00 01:00

https://learn.nvidia.com/en-us/training/self-paced-courses
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Building RAG Agents with LLMs

@an\"DlA, Products Solutions Industries For You

Deep Learning Institute Find Training  se s Ine or-Le ' Educator P ms

Self-paced Course

Building RAG Agents with LLMs

Agents powered by large language models (LLMs) have shown great retrieval capability for using
tools, looking at documents, and plan their approaches. This course will show you how to deploy an
agent system in practice with the flexibility to scale up your system to meet the demands of users
and customers.

About Course Objectives Topics Covered Course Outline Stay Informed Contact Us

About this Course

This course is free for a limited time.

The evolution and adoption of large language models (LLMs) have been nothing short of revolutionary, with retrieval-based systems at
the forefront of this technological leap. These models are not just tools for automation; they are partners in enhancing productivity,
capable of holding informed conversations by interacting with a vast array of tools and documents. This course is designed for those
eager to explore the potential of these systems, focusing on practical deployment and the efficient implementation required to
manage the considerable demands of both users and deep learning models. As we delve into the intricacies of LLMs, participants will
gain insights into advanced orchestration techniques that include internal reasoning, dialog management, and effective tooling
strategies.

Shop Drivers Support Q © Min-Yuh Day v

Enter

Course Details

Duration: 08:00

Price: Free

Level: Technical - Intermediate
Subject: Generative Al/LLM
Language: English

Course Prerequisites:
Introductory deep learning knowledge, with comfort
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Building RAG Agents with LLMs Environment and LLMs Environment [0, 1, 2]

Building RAG Agents with LLMs

Previous Next
Introduction
Environment and LLMs [ Bookmark th
( Environment [0, 1, 2] Welcome to Building RAG Agents with LLMs. In this first section, we will get introduced to the overall course environment, LLM services, and recommended workflows!
Part 1: Course Environment This tab contains the course environment for this section, which will contain the notebooks for the next two videos! Please click through the videos in the remaining

tabs to watch the material and work through the exercises!
Part 2: LLM Services

LangChain
Please click the "Start" button to start up your own private server for hands-on coding practice. It will take a few minutes to start up, so go ahead and click it now and

Environment [3, 4] then proceed to the next video! After a few minutes when the server has loaded, click "Launch" to access the code labs.

Part 3: LangChain

Part 4: Running States

DEEP }

LEARNING

Documents and Embeddings NVIDIA.  INSTITUTE START

Environment [5, 6]
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Building RAG Agents with LLMs Environment and LLMs Environment [0, 1, 2]

Building RAG Agents with LLMs
Previous Next

Introduction
vveicome TO Bulaing KAG AgENntTs WITN LLIVIS. IN TNIS TIrST SEeCTion, we will get INTroaucea to TNe overall Course environment, LLIVI Services, ana
Introduction recommended workflows!

Course Slides This tab contains the course environment for this section, which will contain the notebooks for the next two videos! Please click through the videos

in the remaining tabs to watch the material and work through the exercises!

Environment and LLMs

Environment [0, 1, 2]
Please click the "Start" button to start up your own private server for hands-on coding practice. |t will take a few minutes to start up, so go ahead and

Part 1: Course Environment click it now and then proceed to the next video! After a few minutes when the server has loaded, click "Launch" to access the code labs.

Part 2: LLM Services

LangChain
¥, DEEP ThisLab 0:01:06/2:00:00
. >3 CEarning > .
Environment [3, 4] NVIDIA. INSTITUTE Course 13:45:51/32:00:00 LAUNCH STOP TASK

Part 3: LangChain
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& > C A NotSecure 54.211.119.108/lab/labjtree/00_jupyterlab.ipynb Vxe )

. File Edit View Run Kernel Tabs Settings Help

+ - ; : 2 T 2 "
o + C [Z Launcher X | [W 00_jupyterlab.ipynb ® 7 01_microservices.ipynb @® | [® 02_lIms.ipynb ® g.a
B + X 0O [0 » m C » Markdown v # Python 3 (ipykernel) O

= 3 <

Filter files by name Q

-/ vo&

Name N Last Modified D E E P
@8 chatbot yesterday «D L E A R N | N G

* 8 composer yesterday
8 docker_router yesterday I N ST | T U T E
NVIDIA.
8 frontend yesterday
B imgs yesterday
8 lim_client yesterday
I slides yesterday
o (W] 00_jupyterlab.ipynb yesterday
o [A] 01_microservices.ipynb yesterday
[®] 99_table_of_contents.ipynb yesterday
We use JupyterLab to manage our environment for this hands-on lab. The JupyterLab Interface is a
dashboard that provides access to interactive iPython notebooks, as well as the folder structure of our
environment and a terminal window into the Ubuntu operating system. The view includes a menu bar at the
top, a file browser in the left sidebar, and a main work area initially open to the "Launcher" page.
>
Menu bar "t v A e e
e |+ =t o o=
Simple 0 3 {88 Python 3 (ipykernel) | Idle Mode: Command & Ln 1, Col1 00_jupyterlab.ipynb 1 Q
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I Environment [0, 1, 2]

Part 1: Course Environment
A Stopping Task

Part 2: LLM Services

LangChain Click confirm to stop this task.

Environment [3, 4]
Part 3: LangChain

Part 4: Running States

Documents and Embeddings
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Retrieval-Augmented

Generation Confirm Cancel

Next Steps

Feedback

learn.nvidia.com/courses/course?course id=course-v1:DLI+S-FX-15+V1


https://learn.nvidia.com/courses/course?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course?course_id=course-v1:DLI+S-FX-15+V1

Building RAG Agents with LLMs

‘(’sﬂgn\llDlA_ Products Solutions Industries For You Shop Drivers Support Q o Min-Yuh Day

Deep Learning Institute Find Training Self Paced Courses Instructor-Led Workshops Educator Programs Enterprise Solutions  Certification Resources

Course Progress Bookmarks Updates

Building RAG Agents with LLMs Retrieval-Augmented Generation Environment [7, 8, Assessment]

Building RAG Agents with LLMs
Previous Next

Introduction

. [d Bookmark this page
Environment and LLMs

In this section, we will combine all of our prior efforts to integrate and evaluate retrieval-augmented generation pipelines! Along the way, you will also get the

LangChain
opportunity to work through the assessment, which will involve Gradio, LangServe, FAISS, RAG, and Evaluation! Good Luck!

Documents and Embeddings . . . . . . o
Please click the "Start" button to start up your own private server for hands-on coding practice. It will take a few minutes to start up, so go ahead and click it now

. and then proceed to the next video! After a few minutes when the server has loaded, click "Launch" to access the code labs.
Environment [5, 6]

Part 5: Documents

ThisLab 0:15:39/4:00:00 = [] v

Part 6: Embeddings
DEEP

LEARNING
Retrieval-Augmented NVIDIA. INSTITUTE

Generation

Course 14:12:18/32:00:00 LAUNCH STOP TASK ASSESS TASK

Environment [7, 8,
Assessment]

Part 7: Vector Stores

Part 8: Evaluation

Next Steps
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e (M| 06_embeddings.ipynb yesterday
e [ 07_vectorstores.ipynb yesterday
o [W] 08_evaluation.ipynb yesterday
e (W] 09_langserve.ipynb yesterday Learmng ObleCtlveS:
* (%] 64_guardrails.ipynb yesterday ¢ Learn how to integrate the techniques from prior notebooks to numerically approximate the goodness of
e [A] 99_table_of_contents.ipynb yesterday your RAG pipeline.
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Introduction

Course Environment S EDIT & Ty

@Y o >

LEARNING
NVIDIA. INSTITUTE START

Please click the start button to the top-right. The course will take about 5 minutes to load. The course lecture slide
decks will appear here when you launch the course. The numbers on the lectures correspond to the numbers of the
interactive notebooks in the course.
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Large Language Models

Backbones for language tasks, including classification and generation.

56 :NVIDIA.
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Dialog/Retrieval Agents

User Asks
Something

Agent
Responds
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Dialog/Retrieval Agents

LLM Orchestration: Software + LLM
helps to route to software and LLMs.

User Asks
Something

Agent
Responds
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Dialog/Retrieval Agents

Retrieval: Tool runs algorithms
(database, code execution,
semantic search, return a constant

LLM Orchestration: Software + LLM value, etc) to provide context

helps to route to software and LLMs.

User Asks
Something

Agent
Responds
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Dialog/Retrieval Agents

Retrieval: Tool runs algorithms
(database, code execution,
semantic search, return a constant

LLM Orchestration: Software + LLM Semanilc Seatah, returm @ o
helps to route to software and LLMs.

Augmented: Based on tool
responses, the software pipeline
synthesizes some “context”

User Asks to feed to LLM w/ question.

Something

Agent
Responds
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Dialog/Retrieval Agents

Retrieval: Tool runs algorithms
(database, code execution,
semantic search, return a constant

LLM Orchestration: Software + LLM Semanilc Seatah, returm @ o
helps to route to software and LLMs.

Augmented: Based on tool
responses, the software pipeline
synthesizes some “context”

User Asks to feed to LLM w/ question.

Something

Generation: Based on question,
instructions, and enhanced context,
the LLM returns a response.

Agent
Responds
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Chat Applications
Full Applications Build with LLMs

Agents
Chat
model
Retriever
Embeddings Vector
store
Document

loader

Extraction

Build your app with
LangChain

Build context-aware, reasoning applications with LangChain’s flexible
framework that leverages your company’s data and APIs. Future-
proof your application by making vendor optionality part of your LLM
infrastructure design.

Learn more about LangChain 7
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Chat Applications

Instantly Run and
Deploy Generative Al

Explore the latest community-built Al models with
APIs optimized and accelerated by NVIDIA, then
deploy anywhere with NVIDIA NIM.
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@ openAl GPT-4

Prerequisites
RAG Agents in Production

- Prior LLM/LangChain Exposure

- Intermediate Python Experience

- Exposure to Web Engineering NVIDIA

NEMO
@ python’
A

I

haadd :

Transformers LangChain
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v Notebook 4: Running State Chains

In the previous notebook, we introduced some key LangChain Expression Language (LCEL) material
regarding runnables. By now, you should be comfortable with both internal and external reasoning, as well
as how to develop pipelines that facilitate it! In this notebook, we will make our way towards more
advanced paradigms that will allow us to orchestrate more complex dialog management strategies and
begin to execute on longer-form document reasoning.

Learning Objectives:

Our Environment
Jupyter Notebooks

Remote Host

[ Docker
. Router

/
88 | Jupyter Notebook Server
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v Notebook 4: Running State Chains

In the previous notebook, we introduced some key LangChain Expression Language (LCEL) material
regarding runnables. By now, you should be comfortable with both internal and external reasoning, as well
as how to develop pipelines that facilitate it! In this notebook, we will make our way towards more
advanced paradigms that will allow us to orchestrate more complex dialog management strategies and
begin to execute on longer-form document reasoning.
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Simple Gradio Chatinterface

- import time
import gradio as gr
Hello World!!
def slow_echo(message, history):
for i in range(len(message)):
You typed: Hello World!! +ime. sleep(@ . 05)

yield "You typed: " + message[: i+1]

demo = gr.ChatInterface(slow_echo).queue()

if __name__ == "__main__

demo.launch()

/pe a message... Submit
Retry Undo = Clear
gradio/chatinterface_streaming_echo built with Gradio. Hosted on BB Spaces

s o 2o biloshucaingiace colspaces/radioichalieriace sireaTing echoblobiTaNun oY 91  <ANVIDIA.
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Gradio in HuggingFace Spaces

, ) X X txt2img img2img PNG Info Settings
Hello World Airbnb Map : m Diffusion Faces
Di ith paint, highl lized, HDR b
og with paint, highly stylize oca Interrogate
CLIP
Chatbot
Interrogate
DeepBooru
Hello World!!

Generation Textual Inversion Hypernetworks Checkpoints Lora

img2img Sketch Inpaint Inpaint sketch Inpaint upload Batch

You typed: Hello World!!

Submit
) Retry &) undo T Clear
gradio/chatinterface_streaming_echo Gradio BB Spaces
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Custom Gradio Block Interface

© Chatbot with gr.Blocks() as demo:
chatbot = gr.Chatbot(
(1,
elem_id="chatbot",
bubble_full_width=False,
avatar_images=(None, (os.path.join(os.path.dirname(__file__), "avatar.png"))),

)

with gr.Row():
txt = gr.Textbox(
scale=4,
show_label=False,
placeholder="Enter text and press enter, or upload an image",

Thatiicool container=False,
)
btn = gr.UploadButton("[@", file_types=["image", "video", "audio"])
Enter text and press enter, or upload an image G .
txt me = txt.submit add_text| [chatbot, txt], [chatbot, txt], queue=False).then(
gradio/chatbot_multimodal built with Gradio. Hosted on BB Spaces bOt ’ Chatbc’t ’ ChatbOt ’ ap1_name="bot_response"

)
txt_msg.then(lambda: gr_Texthox(interactive=True), None, [txt], queue=False)

file_msg = btn.upload(add_file| [chatbot, btn], [chatbot], queue=False).then(
|HHIi

t,| chatbot, chatbot
)

demo . queue()
demo . Llaunch()

Dttos: e arad a:custom:chatbotowith-block 93 <A NVIDIA.
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v Notebook 4: Running State Chains

In the previous notebook, we introduced some key LangChain Expression Language (LCEL) material
regarding runnables. By now, you should be comfortable with both internal and external reasoning, as well
as how to develop pipelines that facilitate it! In this notebook, we will make our way towards more
advanced paradigms that will allow us to orchestrate more complex dialog management strategies and
begin to execute on longer-form document reasoning.

Learning Objectives: Source: NVIDIA DLI (2024), Building RAG Agents with LLMs, https://learn.nvidia.com/courses/course-detail?course id=course-v1:DLI+S-FX-15+V1



https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1

NVIDIA. NVIDIA
Building RAG Agents with LLMs

Part 1: Your Course Environment

Part 2: LLM Services

Part 3: Intro to LangChain

Part 4: Running State Chain

Part 5: Working with Documents

Part 6: Embedding Model for Retrieval

Part 7: Document Retrieval with Vector Databases
Part 8: RAG Evaluation
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& Chatbot

Hello World!!

Our Environment

Jupyter Notebooks + Frontend
You typed: Hello World!!

T 8090~ Remote Host
P

[rype a message... Submit

Retry Undo Clear - Docker

Router
Wi SRS 'O PRIPER
o— + Code + Text Connect ~ A
/ Jupyter Notebook Server
a -88 Y4 Py
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o= @z LEARNING
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v Notebook 4: Running State Chains

In the previous notebook, we introduced some key LangChain Expression Language (LCEL) material
regarding runnables. By now, you should be comfortable with both internal and external reasoning, as well
as how to develop pipelines that facilitate it! In this notebook, we will make our way towards more
advanced paradigms that will allow us to orchestrate more complex dialog management strategies and
begin to execute on longer-form document reasoning.
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Standalone Environment LLM

Jupyter Notebook -
| w100

<s>[INST]<<SYS>>
{{system_message}}
<</SYS>>

<s>[INST]<<SYS>>

. . You are a code generator.
{{instruction}} [/INST] Please provide Python code
{{primer}} per the instruction.

<< /SYS>>

Write a Fibonacci method [/INST]
" Tpython
## Implementation of Fibonacci w/
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Remote LLM Access

Remote Host

Jupyter Notebook

VRAM-bound

CPU-only

Y

Y,

<s>[INST]<<SYS>>
{{system_message}}
<</SYS>>

{{instruction}} [/INST]
{{primer}}

<s>[INST]<<SYS>>

You are a code generator.
Please provide Python code
per the instruction.

<< /SYS>>

Write a Fibonacci method [/INST]
* T 'python
## Implementation of Fibonacci w/

Source: NVIDIA DLI (2024), Building RAG Agents with LLMs, https://learn.nvidia.com/courses/course-detail?course id=course-v1:DLI+S-FX-15+V1
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Large Model Hosting Platforms

NVIDIA

Remote Host \\
/
(—-

Jupyter Notebook
o

Source: NVIDIA DLI (2024), Building RAG Agents with LLMs, https://learn.nvidia.com/courses/course-detail?course id=course-v1:DLI+S-FX-15+V1
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1.GPT4/3.5
2.Integrated Tools/Multimodal Support

4.Path to Local Deployment Less Clear
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Query Router Access

D

<s>[INST]<<SYS>>
{{system_message}}
<</SYS>>

{{instruction}}
[ /INST]
{{primer}}??7??
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Query Router Access

{

"messages": [{
"content": "..."
"role": "system"

’

W /chat/completions

"content": " ",

“role”: "user” Facilitate
H,
"model”: "gpt-4" Monitor <s>[INST]<<SYS>>
"temperature”: 0.2 A {{system_message}}

T Optimize <</SYS>>

"top_p": 0.7,
"max_tokens": 1024, \\ Load Balance / {{instruction}}
"stream": True [ /INST]
} {{primer}}??7??
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"messages": [{
"content": "..."
"role": "system"

’

W /chat/completions

"content": " ",

“role”: "user” Facilitate
H,
"model”: "gpt-4" Monitor <s>[INST]<<SYS>>
"temperature”: 0.2 A {{system_message}}

T Optimize <</SYS>>

"top_p": 0.7,
"max_tokens": 1024, \\ Load Balance / {{instruction}}
"stream": True [ /INST]
} {{primer}}??7??
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Large Model Hosting Platforms - OpenAl

GPT
(3.5/4)
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Large Model Hosting Platforms - OpenAl

=
o
o
QO
M o0
essages

gggﬂnggme OpenAI Gateway Responses
API Key

~

GPT
(3.5/4)

112 <A NVIDIA.
Source: NVIDIA DLI (2024), Building RAG Agents with LLMs, https://learn.nvidia.com/courses/course-detail?course id=course-v1:DLI+S-FX-15+V1



https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1

Large Model Hosting Platforms - OpenAl

End-User Application }

Messages
Model Name
Settings
API Key

Responses

A
N
KA

Server Management

https://developer.nvidia.com/blog/simplifyin 113 gnV|D|A I

Source: NVIDIA DLI (2024), Building RAG Agents with LLMs, https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1 9-aiinference-in-production-with-triton/



https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1

Large Model Hosting Platforms

@ OpenAl GPT-4

1.GPT4/3.5
2.Integrated Tools/Multimodal Support

4.Path to Local Deployment Less Clear
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Large Model Hosting Platforms

NVIDIA
GPU CLOUD

1.Publicly Available Models
2.Models/Query Router Accessible
3.Path to Local Deployment/Self-Hosting
4.Pieces to Compose Complex Systems
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Query Router Access

{ <s>[INST]<<SYS>>
" " y {{system_message}}
el g

"role": "system" ' {{instruction}} [/INST]
W Ichat/completions EEEFFEYSTHrSe

"content" : 1 L1 ,

"role": "user" Facilitate
H, :
"model": "mixtral”, Monitor (
..Eigpsrétgr; 9% Optimize “context” : {{context}
"max:tol;ené"’: — \\ Load Balance / : model” :“query”/"doc
"stream": True
}
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Full Deployment Stack

Millions of Apps | Billions of Users | Trillions of Queries
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& 04_running_state.ipynb
- 9 i ’ “ B Comment &, Share £ e
File Edit View Insert Runtime Tools Last edite k
Februar

{x}

& Chatbot

Hello World!! Our EnVironment

Jupyter Notebooks + Frontend
You typed: Hello World!! + LLM Client

< 3000 Remote Host

[rype a message... Submit

o Clear ~ Docker
Router

Retry Undo

+ Code + Text Connect ~ A

DEEP
@z LEARNING
NVIDIA. INSTITUTE

N |

.88 Y Jupyter Notebook Server

v Notebook 4: Running State Chains

In the previous notebook, we introduced some key LangChain Expression Language (LCEL) material
regarding runnables. By now, you should be comfortable with both internal and external reasoning, as well
as how to develop pipelines that facilitate it! In this notebook, we will make our way towards more
advanced paradigms that will allow us to orchestrate more complex dialog management strategies and
begin to execute on longer-form document reasoning.

Learning Objectives: Source: NVIDIA DLI (2024), Building RAG Agents with LLMs, https://learn.nvidia.com/courses/course-detail?course id=course-v1:DLI+S-FX-15+V1

118


https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1

NVIDIA Foundation Model Endpoints

<ANVIDIA.
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NVIDIA Foundation Model Endpoints
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mixtral-8x7b-instruct-vO0.1

An MOE LLM that follows instructions, completes requests, and generates creative text
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NVIDIA Foundation Model Endpoints

mixtral-8x7b-instruct-v0.1

An MOE LLM that follows instructions, completes requests, and generates creative text.

Preview Python

Reset Chat

NVIDIA's GPU Technology Conference
(GTC) is an annual event that showcases
the latest developments in graphics
processing units (GPUs) and artificial
intelligence (Al). Here are some of the
things you can expect to see at GTC:

1. Keynote speeches: GTC typically features
keynote speeches from NVIDIA's CEO,
Jensen Huang, as well as other industry
leaders and experts. These speeches
cover the latest trends and
breakthroughs in Al, data science, high-
performance computing, and graphics.

2. Technical sessions: GTC offers a wide
range of technical sessions, including

Source: NVIDIA DLI (2024), Building RAG Agents with LLMs, httBEENELGMUMSa cBRiessEO) dektaiceantedte RREFSd-v1:DLI+S-FX-15+V1

Get APl Key Copy Code

from openai import OpenAl

client = OpenAI(
base_url = "https://integrate.api.nvidia.com/v1",
api_key = "$API_KEY_REQUIRED_IF_EXECUTING_OUTSIDE_NGC"

completion = client.chat.completions.create(
model="mistralai/mixtral-8x7b-instruct-v0.1",
messages=[{"role":"user","content":""}],
temperature=0.5,
top_p=1,
max_tokens=1024,
stream=True

for chunk in completion:

if chunk.choices[0].delta.content is not None:
NVIDIA
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NVIDIA Foundation Model Endpoints

mixtral-8x7b-instruct-v0.1

An MOE LLM that follows instructions, completes requests, and generates creative text.

Python
Get APl Key Copy Code
curl https://integrate.api.nvidia.com/v1/chat/completions from openai import OpenAI
\
-H "Content-Type: application/json" \ client = OpenAI(
-H "Authorization: Bearer $API_KEY_REQUIRED_IF_EXECUTING base_url = "https://integrate.api.nvidia.com/v1",
_OUTSIDE_NGC" \ api_key = "$API_KEY_REQUIRED_IF_EXECUTING_OUTSIDE_NGC"
-d '{ )
"model": "mistralai/mixtral-8x7b-instruct-v0.1",
"messages": [{"role":"user","content":""}1], completion = client.chat.completions.create(
"temperature": 0.5, model="mistralai/mixtral-8x7b-instruct-v0.1",
Mgl i, messages=[{"role":"user","content":""}],
"max_tokens": 1024, temperature=0.5,
"stream": true top_p=1,
}! max_tokens=1024,
stream=True
)

for chunk in completion:
if chunk.choices[0].delta.content is not None:

Source: NVIDIA DLI (2024), Building RAG Agents with LLMs, httBEZNELGMUMSa cBRies SO dettaceantedte RREFSd-v1:DLI+S-FX-15+V1

NVIDIA



https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1

From Raw Requests to LangChain Model

Document
Loaders

Tools lext
Splitters
Output Vector
Parsers Stores
Models Prompts

Example
Selectors
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From Raw Requests to LangChain Model

<s>[INST]<<SYS>>
{{system_message}}
<</SYS>>

> 11lm(“Hello world”) {{instruction}} [/INST]
ChatMessage(content="hello") Query Router {{primer}}

Llama Mistral

LLM
!
—

<
(

P

> embedder(“Hello”)
[0.4535437, 0.0800435, ...] Facilitate

&

Source: NVIDIA DLI (2024), Building RAG Agents with LLMs, https://learn.nvidia.com/courses/course-detail?course id=course-v1:DLI+S-FX-15+V1

Monitor {

o “context” :{{context}
Optimize | “model” : “query”/"doc”

< 4 }

124  <ANVIDIA. I



https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1

LLM Interfaces

The Whole Stack

NVIDIA. NGC | CLOUD FUNCTIONS

Cloud Functions > Functions
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