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Innovative Agentic Al
Technology for
Autonomous
ESG Report Generation

Industrial Technology Research Institute (ITRI),
Fintech and Green Finance Center (FGFC, NTPU),
NTPU-114A513E01, 2025/03/01~2025/12/31
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Generative Al-Driven
ESG Report
Generation Technology

Industrial Technology Research Institute (ITRI),
Fintech and Green Finance Center (FGFC, NTPU),
NTPU-113A513E01, 2024/03/01~2024/12/31
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National Talpel University
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National Talpel University

Agentic Al

Powering
Digital Sustainability
Innovation




Generative Al, Agentic Al, Physical Al

Perception Al

Speech recognition

Deep recommender systems
2012 AlexNet === Medical imaging

Deep learning breakthrough

Generative Al

Digital marketing
Content creation

/

Vs

Physical Al

Self-driving cars
General robotics

Agentic Al

Coding assistants
Customer service
Patient care

d
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From Generative Al to Agentic Al

Generative Al
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Input
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Al Agents
Al Agents

> X

Autonomy  Task-Specificity = Reactivity

Minimal human Narrow, well- Responding
intervention defined tasks to changes



Al Agents

é Al Agent
WWW

Latest Al news? \'
k—)( Al news b

Tech company
unveils...

NEWS

e: Ranjan Sapkota, Konstantinos |. Roumeliotis, and Manoj Karkee. (2025) "Aiagents vs. agentic ai: A conceptual taxonomy, applications and challenges." arXiv preprint arXiv:2505.10468 (2025



Comparison of Generative Al
and Traditional Al

Feature Generative Al Traditional Al

Output type New content Classification/Prediction
Creativity  High Low

Interactivity Usually more natural Limited

14



Al Agent / Agentic Al, Generative Al, Traditional Al

Featre | AlAgent /Agentic Al Traditional Al

Core Concept

Primary Function

Key Characteristic

To autonomously perceive its

environment, make decisions, and

take actions to achieve specific
goals.

Action & Goal Achievement.
Executes a series of tasks to

complete an objective (e.g., "Book
me a flight to Taipei next Tuesday.").

Based on a continuous loop:

Perceive -> Plan -> Act. It reasons
about its goal, breaks it down, and

executes steps.

Autonomous & Goal-Oriented.
Proactively takes steps and can
adapt its plan based on new
information.

To create new, original content
(text, images, code, etc.) that
resembles its training data.

Creation & Synthesis. Creates
novel outputs in response to a
prompt (e.g., "Write a poem
about rain.").

Based on probabilistic patterns
learned from massive,
unstructured datasets. It
predicts the next most likely
word, pixel, or note.

Creative & Probabilistic. Can
produce a wide variety of
unique outputs from the same
prompt.

To execute specific tasks
based on pre-programmed
rules or statistical patterns.

Classification & Prediction.
Answers questions with a
known range of outcomes
(e.g., "Is this spam?").

Based on explicitly
programmed logic (if-then
rules) or learned patterns
from structured data.

Deterministic & Logic-Based.
Given the same input, it will
almost always produce the
same output.

15



Al Agent / Agentic Al, Generative Al, Traditional Al
Feature | AlAgent/AgenticAl | GenerativeAl | Traditional Al

Interaction

Relationship to
Others

Proactive & Interactive. Actively
observes its environment (digital
or physical) and takes actions to

change it.
Architectural frameworks like

ReAct (Reason + Act), and systems
that combine LLMs with tools and

memory.
Self-driving cars, autonomous

trading bots, smart assistants that

manage calendars, customer
service agents that process
refunds.

An architecture or system that

often uses Generative Al to reason
and Traditional Al for specific sub-

tasks to accomplish a goal.

Responsive. Engages in a
dialogue or responds to a
user's prompt to generate
content.

Reactive. Responds to a
direct input or query. It
doesn't act on its own.

Large Language Models (LLMs) Expert systems, decision

like GPT-4, Diffusion Models
(for images), Generative
Adversarial Networks (GANs).
ChatGPT, Google Gemini,
Midjourney (image
generation), Copilot (code
generation), music
composition.

Can serve as the "brain" or
reasoning engine for an Al
Agent, enabling it to
understand, plan, and
generate actions.

trees, linear regression,
traditional machine learning
(ML) models.

Spam filters, chess engines,
recommendation systems
(e.g., Netflix), credit scoring,
medical diagnosis from
scans.

The foundation for modern
Al. Its techniques can be
components within larger Al
systems.

16



Al Agents vs Agentic Al

Feature

Definition

Autonomy Level

Task Complexity
Collaboration

Learning and Adaptation

Applications

Al Agents Agentic Al

Autonomous software programs that Systems of multiple Al agents
perform specific tasks. collaborating to achieve complex goals.

Broad level of autonomy with the ability to
High autonomy within specific tasks. manage multi-step, complex tasks and
systems.

Handle complex, multi-step tasks requiring

Typically handle singl ifi ks. .
ypically handle single, specific tasks coordination.

Involve multi-agent information sharing,

Operate independently. . .
P P Y collaboration and cooperation.

Learn and adapt within their specific Learn and adapt across a wider range of
domain. tasks and environments.

Supply chain management, business
process optimization, virtual project
managers.

Customer service chatbots, virtual
assistants, automated workflows.



Al Agents vs Agentic Al

Al Agents

©

Perception

v

)

Reasoning

€3

Action

)

Architectural

Evolution

!

”

Agentic Al

o0 Lo
QTP G}

Specialized Advanced
Agents Reasoning &
Multi-Agent Planning

Collaboration

=

Persistent Orchestration

Memory System Coordination
Shared Context

Task-Decomposition
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Al Agents and

Large Multimodal Agents
(LMAS)



2017

2018

2019

2020

2021

2022

2023

2024

2025

Generative Al LLMs (2017-2025)

Key Organizations

.Transformer (Google)
"Attention Is All You Need"

GPT-1 (OpenAl)
"Improving Language Understanding by Generative Pre-Training"
BERT (Google)

"Pre-training of Deep Bidirectional Transformers"
GPT-2 (OpenAl)

"Language Models are Unsupervised MultitaMegatron-LM (NVIDIA)
"Training Multi-Billion Parameter Models"

T5 (Google)
"Unified Text-to-Text Transformer"

GPT-3 (OpenAl)
"Language models are few-shot learners"

LaMDA (Google)
"Language Models for Dialog Application% FLAN (Google)

"Finetuned Language Models are Zero-Shot Learners"

PaLM (Google)

.“Scaling Language Modeling with Pathways" . .
.InstructGP (OpenAl) BLOOM (BigScience)
"Training language models to follow instr BhYB8B-Parameter Open-Access Multilingual Model"
.OPT (Meta)
.LLaMA (Meta) "Open Pre-trained Transformer Language Models"
mﬂ&u‘ﬁif Iﬁﬁﬁ Foundation Language Mpglelgan o (Meta)
l.“GPT—4 Technical Report” "Open Foundation and Fine-Tuned Chat Models"
® Mistral 7B (Mistral Al)
.LLaMA 3 (Meta) .Gldaateamiw‘)ts model"
"The Llama 3 Herd of Models" "Opus, Sonnet, and Haiku models"
.Gemma (Google) .Gemml (Google)

"Open-weights, state-of-the-art models"

"Google's largest and most capable Al model"
Qwen2.5 (Alibaba)

DeepSeek-R1 (DeepSeek) .Grok 3 (xAI)

"Incentivizing Reasoning Capability" "Advanced reasoning and multimodal capabilities"
Claude 3.7 (Anthropic) .Gemma 3 (Google)

"Claude 3.7 Sonnet and Claude Code" "The most capable lightweight open model"

® Google @® xAl

® OpenAl @® Anthropic

® Meta @ NVIDIA

® Mistral Al @® BigScience
Alibaba

Key Milestones

2017:

2018:

2020:

2022:

2023:

2024:

2025:

Transformer architecture

First-gen GPT, BERT

GPT-3 (175B parameters)

Emergent abilities, instruction tuning
GPT-4, multimodal models
Open-weights race, Mamba2
DeepSeek-R1, Grok 3

Claude 3.7, Gemma 3

20
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Large Language Model (LLM) based Agents

[ Perception ]

| Environment ]

Look at the sky,
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LLM-based Agents
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Large Multimodal Agents (LMA)
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Large Multimodal Agents (LMA)
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Agentic Al Cloud Architecture

Microservices and Serverless Architecture

Containers (Docker, Kubernetes)
Serverless platforms (AWS Lambda, Google Cloud Functions)

APIs and Tooling Integration via MCP

Agents access tools (e.g., databases, APIs, CRMs, payment gateways)
using Model Context Protocol (MCP)
Enhances tool-using behavior of LLM agents

Tools and Frameworks
LangChain, AutoGen, CrewAl: for orchestrating LLM agents
Anthropic’s MCP, Google’s A2A: communication protocols
Vector DBs (Pinecone, Weaviate): for agent memory

26



Agent2Agent Protocol (A2A)

An open protocol enabling Agent-to-Agent interoperability,
bridging the gap between opaque agentic systems

Remote Agent

End-User Client

https://google.github.io/A2A/

27


https://google.github.io/A2A/

User

Web
Browser

A2A Demo Web App
Agents talking to other agents over A2A

i Remote 2= .

: Agent 3>

: Front- Host Remote Q»

end Agent Agent 3>
Remote 2=
Agent 3%

Demo App (mesop, Google ADK)

https://github.com/google/A2A/blob/main/demo/README.md

_________________________
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https://github.com/google/A2A/blob/main/demo/README.md

AZA & Agent .& Agent
(Agent2Agent

f=-=-======== !

<--1A2A protocol: - ->

Protocol)
2,
for agent-agent Local Agents .
collaboration

Local Agents

[ LLM

[ Vertex Al (Gemini API, 3P) ]

Agent Development Kit Agent Framework

sallepunoq |eoibojouyoay Jo [euoneziuebiQ

(ADK)

MCP * *
(Model Context __MCP__| McP__]
Protocol) ; Y ) v
for tools and APIs & Enterprise APls & Enterprise

Applications Applications
resources

https://google.github.io/A2A/



https://google.github.io/A2A/

Google A2A (Agent2Agent Protocol)

Seamless Agent
Collaboration

Simplifies Enterprise
Agent Integration

Supports Key
Enterprise Requirements

Google
Agent
o =o 3}
Other
Agent
-~ -
\\ &= @ (x]
-—"
Secure Task and U?( . C:':apability
collaboration state mgmt negotiation discovery

https://google.github.io/A2A/



https://google.github.io/A2A/

MCP (Model Context Protocol)

.

MCP is a open
protocol that
standardizes how
applications
provide context to
LLMs.

MCP: USB-C port

for Al applications.

Your Computer

MCP Protocol—» MCP Server A

e

Host with MCP Client

+—MCP Protocol—» MCP Server B
(Claude, IDEs, Tools)

Local
Data Source A

J Local

L

F

Data Source B

S

MCP Protocol—» MCP Server C

https://modelcontextprotocol.io/introduction

<+—Web APIs

Internet

Remote
Service C
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https://modelcontextprotocol.io/introduction

MCP and A2A

* MCP (Model Context Protocol) for tools and resources

* Connect agents to tools, APIs, and resources with structured
inputs/outputs.

* Google ADK supports MCP tools. Enabling wide range of MCP
servers to be used with agents.

* A2A (Agent2Agent Protocol) for agent-agent collaboration

* Dynamic, multimodal communication between different
agents without sharing memory, resources, and tools

* Open standard driven by community.
* Samples available using Google ADK, LangGraph, Crew.Al

https://google.github.io/A2A/



https://google.github.io/A2A/

Agentic
applications

require both
A2A and MCP

A2A allows agents to
connect with other agents
and collaborate in teams.

MCP provides agents with
access to tools

(

\
Agent2Agent Protocol Target Agent
3 N
Agent2Agent 2
Source Agent Protocol Bt
- \ - \ (@;
S| - O -
S o I .
. ) == =
@
\ J
\ J
(¢ ™
Model Context Protocol Tools
r p
Model context b
Source Agent Protocol (MCP) o s
)
> ST ol APIs
SR <« - - -
Vector DB
\ | [c=]c=] =
“:;«a Locatl file
0 u system
oy 9‘: Join.DailyDoseofDS.com —— 5 J
(L

https://blog.dailydoseofds.com/p/a-visual-guide-to-agent2agent-a2a
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MCP and A2A Protocol for Al Agents

MCP Host

MCP Host

[
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Agentic Al System with Microservices Architecture

Client Applications

Key Components: (Web, Mobile, Enterprise Systems) Microservices Benefits:
* MCP: Model Context Protocol * Independent Scaling
= A2A: Agent-to-Agent Communication » Technology Flexibility
+ RAG: Retrieval-Augmented Generation = Fault Isolation
LLM: L L ; Model | UL Gateway Conti ID | t
. : Large Language Mode = Continuous Deploymen
9¢ -anguag (RESTful APIs, Load Balancing, Authentication) ploy

Orchestration Layer

|
I
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[ Deployment Infrastructure: Kubernetes, Docker, Service Mesh, Cl/CD Pipeline ]




MCP (Model Context Protocol)
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A2A (Agent2Agent Protocol)

N £ N f
Al Agent 1 (Soogle A2A Protocol Al Agent 2
(Client) ‘__‘@’_)ED( —e1+—)  (Server)
, ~ Agent Discovery , ~
Framework Via Cards Framework
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Source: Houssem Eddine Lassoued (2025), How MCP and A2A Protocols Are Revolutionizing Al Agent Development, https://medium.com/@houssemeddinelassoued/
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Generative Al
Large Language Models
(LLMs)

Foundation Models



Text To Image Text To Image

La n g u a ge Speech To Text

Text To Speech

Image generation models and API providers

ALL MODELS IMAGE ARENA

M d I (® METHODOLOGY & DALLE
0 e S Speech To Speech
S. Stable Diffusion Midjourney
Video Generation
I ext @ Playground aws Amazon Titan
I R Ideogram G Google Imagen
g @ Leonardo.Ai Phoenix m Recraft
S p e e c h & Janus Pro & Luma Labs
Iyt Infinity D MiniMax
Vid
I eo G Gemini ®@ OpenAl GPT
Models h o
o, SANA-Sprint () Hibream

https://artificialanalysis.ai/
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Generative Al (Gen Al)

Al Generated Content (AIGC)
Image Generation

Instruction 1: Instruction 2:

An astronaut riding a Teddy bears working on
horse in a photorealistic new Al research on the
style. moon in the 1980s.

| |

[ @OpenAI DALL-E 2




Generative Al (Gen Al)
Al Generated Content (AIGC)

Unimodal
[ Data ]

1
i Pre-train .
Once upon a time,

A 4

there was a cat

p . Decod
ompt -( Generative Al Models ) ——{(_ResultR; ) pamed

Please write a
story about a cat.

[ Instruction I; ]
Jessy....

Multimodal
; Describe this .
picture. [ Instruction [,

Draw a picture [ . I )
of a cat.

[ Data J Result R, This is a cat.

| Pre-train
h 4
Generative Al Models '[ Result R3 J E

Result R, J 'lIIlI'Il

Write a song [ Instruction 4
about a cat.
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Modular Modalities

Where Can The Transformer Fit?

ANIMATION

MOLECULE

PROTEIN

PROTEIN

MOLECULE

ANIMATION
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Unimodal- CV & NLP

The history of Generative Al

in CV, NLP and VL

CcV cv
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Flow RevNet NLP
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N-Gram LSTM!GRU) | Transfnrmer) GPT-2
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Multimodal - Vision Language

Ccv

StyleGAN
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Categories of Vision Generative Models

Real Data N
Space \u

Discriminator

D(x)
Generator | A
A @ > X
(1) Generative adversarial networks
. Flow 3 . Inverse

(3) Normalizing flows

NFake

f@ U7 e

A Encoder - Decoder
qe (z|x) pe(x|2)

(2) Variational autoencoders

Forward: q(x;|x;-1)

Reverse: p(x;—1|x¢)

(4) Diffusion models
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The General Structure of N\
Generative Vision Language

-----------------

Encoder-
Decoder

—_— [ Encoder J—" I_

P VL Pre-trained
To-text N Encoders

To-image
& cartoon cat.” Encoders

Representation

Representation

—_—

Representation

—

—|

Output

— [ Decoder J —

Transformer —— “This is a cat.”
Decoders

Vision Decoders
(GANS, Diffusions)
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Artificial Analysis Text to Image Arena ke

SIS T

National Talpel University

Artificial Analysis LANGUAGE MODELS v  SPEECH, IMAGE & VIDEO MODELS v  LEADERBOARDS v ‘¥’ ARENAS v  ABOUT v

Arena Leaderboard Personal Leaderboard

TEXT TO IMAGE ARENA & -+ Submit prompt

13/30 to view your model preferences = \ Try the new "l Speech Arena l

Which image best reflects this prompt?

Clumsy robot trying to cook in a cartoon kitchen

Q prefer (- Key)

https://artificialanalysis.ai/text-to-image/arena 46
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Artificial Analysis Text to Speech Arena

Artificial Analysis LANGUAGE MODELS v  SPEECH, IMAGE & VIDEO MODELS v  LEADERBOARDS v ‘W ARENAS v ABOUT v Newsletter Subscribe

Arena Leaderboard Personal Leaderboard

TEXT TO SPEECH ARENA = API Performance & Price Analysis (1

5/30 to view your model preferences *
Which do you prefer?

Imagine this voice as a conversational Al assistant, customer support system or reading you an email

The ISS travels at approximately 17,500 miles per hour, orbiting Earth every 90 minutes and experiencing 16 sunrises and sunsets each day.

> 0:11/0:11 o)

Notes:

Models compared: TTS-1, TTS-1 HD, Studio, Journey, Neural2, WaveNet, Standard, Polly Long-Form, Polly Neural, Polly Standard, Azure Neural, MetaVoice v1, XTTS v2, StyleTTS 2, OpenVoice v2, Sonic English (Oct '24), Turbo
v2.5, Multilingual v2, GPT-40 Realtime Preview, 3.0 mini, T2A-01-HD, T2A-01-Turbo, Zonos-v0.1, Kokoro 82M v1.0, Polly Generative, Flash v2.5, Fish Speech 1.5, Dialog, GPT-40 mini TTS, LMNT

Methodology: For further details, see our Speech to Text methodology page.

Other notable links: See also TTS-Arena on Hugging Face for another arena which includes more open-source models.

» 0:10/0:10 o)

https://artificialanalysis.ai/text-to-speech/arena a7
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Artificial Analysis Video Generation Model Arena

Artificial Analysis LANGUAGE MODELS v  SPEECH, IMAGE & VIDEO MODELS v  LEADERBOARDS v ‘¥ ARENAS v  ABOUT v Newsletter Subscribe

Arena Leaderboard Personal Leaderboard

VIDEO GENERATION MODEL ARENA + Submit prompt

0/30 to view your model preferences ** Try the new 'l Speech Arena

Which video best reflects this prompt?

Clouds flow gently through the mountain valley, billowing and expanding as they move from left to right.

Q Prefer (= Key)

https://artificialanalysis.ai/text-to-video/arena 43
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Artificial Analysis Text to Image Leaderboard

Text to Image Al Model & Provider Leaderboard e e

Contribute to the Quality ELO score and see your personal

Analysis and comparison of Text to Image generation models & API providers. Artificial Analysis has analyzed text to image models model ranking
and hosting providers across quality, generation time, and price. For further details, see our methodology page. (] Image Arena

Text to image models & providers compared: Phoenix 0.9 Ultra, Playground v2.5, Stable Diffusion 3 Medium, Stable Diffusion XL 1.0, SDXL Lightning, Stable Diffusion 1.5, Stable Diffusion 2.1, Amazon Titan G1 (Standard),
DALLE 2, DALLE 3 HD, DALLE 3, Midjourney v6, Stable Diffusion 1.6, Stable Diffusion 3 Large Turbo, Stable Diffusion 3 Large, Midjourney v6.1, Amazon Titan G1 v2 (Standard), Playground v3 (beta), [deogram v2, FLUX.
[pro], FLUX.1 [dev], Stable Diffusion 3.5 Medium, Ideogram v2 Turbo, Ideogram v1, FLUX1.1 [pro], Recraft 20B, FLUX.1 [schnell], Stable Diffusion 3.5 Large, Stable Diffusion 3.5 Large Turbo, Recraft V3, Luma Photon Flash,

Adobe Firefly 3, GPT-40, Janus Pro, Luma Photon, Lumina Image v2, Phoenix 1.0 Fast, Phoenix 1.0 Ultra, Image-01, Gemini 2.0 Flash Experimental, Reve Image (Halfmoon), ldeogram v2a, Ideogram v2a Turbo, Imagen 3 (v002),
Ideogram 3.0, Midjourney v7 Alpha, Sana Sprint 1.6B, HiDream-I1-Dev, and Grok 2.

Highlights

QUALITY ELO GENERATION TIME PRICE

80 so 825

65
1. 88.JNS°. 44. 042 . Mb2s Mool . 40 40 40
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1 3
[ L]
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Text to Speech (TTS) Al Model & Provider Leaderboard

Text to speech models & providers compared: TTS-1, TTS-1 HD, Studio, Journey, Neural2, WaveNet, Standard, Polly Long-
Form, Polly Neural, Polly Standard, Azure Neural, MetaVoice v1, XTTS v2, StyleTTS 2, OpenVoice v2, Sonic English (Oct

'24), 3.0 mini, Turbo v2.5, Multilingual v2, T2A-01-HD, T2A-01-Turbo, Zonos-v0.1, Kokoro 82M v1.0, Polly Generative,
Flash v2.5, Dialog, Murf Speech Gen 2, and Step TTS Mini.

QUALITY ELO

Arena ELO: Average ELO rating of the model, Higher
is better
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CHARACTERS PER SECOND

Characters processed per second: # of characters per
second of generation time, Higher is better
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PRICE

Price: USD per 1M characters of text, Lower is
better
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Text to Speech (TTS) Al Model & Provider Leaderboard

Quality vs. Speed
Arena ELO: Average ELO rating of the model, Characters processed per second: # of characters per second of
generation time

Most attractive quadrant
..Size represents Price: USD per 1M characters of text
@ TTS-1 @B TTS-1 HD @ Studio @ WaveNet [ Polly Long-form @B Azure Neural @l MetaVoice v1, Replicate
@ OpenVoice v2, Replicate @B Sonic English (Oct '24), Cartesia M Multilingual v2 @B Zonos v0.1, Zyphra
@ Kokoro 82M v1.0, Replicate @ Flash v2.5 @ Dialog @ Step TTS Mini @ PlayAI Dialog 1.0, Groq

1250 - 2\ Artificial Analysis

1200= Sonic English (Oct '24), Cartesia Kokoro 82M v1.0, Replicate TI‘S T

1150 -
i ‘_Multilingual v2 __Flash v2.5 \
1100 — . T

o
— __Polly Long-form
w1050 - a» Vi g-
«©
= fo) Azure Neural
:% 1000 - % Studlo
= SEO. — @& Zonos vO.1, Zyphra PlayAl Dialog 1.0, Groq
s Step TTS Mini
= 900 — . :
o OpenVoice v2, Replicate
850 — \
WaveNet
800
750 — MetaVoice v1, Replicate
700 = I I I ! 1 I I 1 1 1 1 I I
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Characters Per Second

https://artificialanalysis.ai/text-to-speech
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Text to Speech (TTS) Al Model & Provider Leaderboard

Speed vs. Price
Characters processed per second: # of characters per second of generation time, Price: USD per 1M characters
of text

Most attractive quadrant
@ T7TS-1 @ TTS-1 HD @ Studio @ WaveNet [ Polly Long-form @@ Azure Neural @@ MetaVoice v1, Replicate
@ OpenVoice v2, Replicate @ Sonic English (Oct '24), Cartesia @ Multilingual v2 @B Zonos v0.1, Zyphra
@ Kokoro 82M v1.0, Replicate @M Flash v2.5 @ Dialog @ Step TTS Mini @@ PlayAI Dialog 1.0, Groq

600 — /\ Artificial Analysis
550 - ﬁ
TTS.1 \TTS-1 HD

500 —
o]
3 450 - _WaveNet
'§ 400 -
o 350 Azure Neural ,’FlaSh y2-°
o N
g 300 & \Polly Long-form @
© o50 — \Kokoro 82M v1.0, Replicate \
= PlayAl Dialog 1.0, Groq Studio
g 200 - Step TTS Mini 1 e

150 - Zonos v0.1, Zyphra

100 - penVoice v2, Replicate .,Dialog

50 - ® ‘Sonic English (Oct '24), Cartesia MetaVoice v1, Replicate Multilingual v2
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Text to Speech (TTS) Al Model & Provider Leaderboard

Quality vs. Price
Arena ELO: Average ELO rating of the model, Price: USD per 1M characters of text

Most attractive quadrant
..Size represents Characters processed per second: # of characters per second of generation time
B TTS-1 @TTS-1 HD @ Studio @@ WaveNet [ Polly Long-form [ Azure Neural @@ MetaVoice v1, Replicate
@ OpenVoice v2, Replicate @B Sonic English (Oct '24), Cartesia @ Multilingual v2 @B Zonos v@.1, Zyphra
@ Kokoro 82M v1.0, Replicate @ Flash v2.5 @ Dialog @ Step TTS Mini @ PlayAI Dialog 1.0, Groq

1250 - W\ Artificial Analysis
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Text to Speech (TTS) Al Model & Provider Leaderboard

Quality Arena ELO (Text to Speech Arena)

Arena ELO: Average ELO rating of the model, Higher is better
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Speech to Text (STT) Al Model & Provider Leaderboard

Speech-to-text models & providers compared: Whisper (L, v2), OpenAl, Universal-1, Standard, Whisper (L, v2), Azure, Enhanced, Nano, Wizper (L, v3), fal.ai, Incredibly Fast Whisper,
Replicate, Nova-2, Whisper (L, v2), Replicate, Whisper (L, v3), Replicate, Base, WhisperX, Replicate, Whisper (L v2), Deepgram, Gladia, Whisper (L, v3), Groq, Distil-Whisper, Grogq,
Whisper (L, v3), fal.ai, Whisper (L, v3), Deepinfra, Whisper (L, v3, Turbo), Groq, Whisper (L, v3), Fireworks, Whisper (L, v3, Turbo), Fireworks, Universal-2, Amazon Transcribe, Fish
Speech to Text, Nova-3, Chirp, Chirp 2, Scribe, GPT-40 Transcribe, and GPT-40 Mini Transcribe.

Word Error Rate vs. Price
Word error rate: % of words transcribed incorrectly, Price: USD per 1000 minutes of audio

Most attractive quadrant
@ Whisper (L, v2), OpenAI @B Enhanced @ Wizper (L, v3), fal.ai @ Whisper (L, v3, Turbo), Groq
@ Whisper (L, v3), Fireworks @@ Universal-2 Amazon Transcribe @ Nova-3 B Chirp 2 @ Scribe
@ GPT-40 Transcribe [ GPT-40 Mini Transcribe

0.14 - GPT-40 Mini Transcribe /\ Artificial Analysis
013 - _Nova-3
_Whisper (L, v3; Turbo), Groq
012 - @ Whisper (L, v3), Fireworks
0.11 - = :
. . Amazon Transcribe
% o1 @ Wizper (L, v3), fal.ai K _Chirp 2
[am : Whisper (L, v2), OpenAl
o 0.09 - "_G PT-40 Transcribe
(1T} :
Scribe

-  0.08 - \_ ﬂ
o WUniversal-2 Enhanced
= 0.07 -

0.06 -

0.05 -

0.04 -

0A03 M I ] I ] I 1 I 1 I I I I I
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Price
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Speech to Text (STT) Al Model & Provider Leaderboard

Speech-to-text models & providers compared: Whisper (L, v2), OpenAl, Universal-1, Standard, Whisper (L, v2), Azure, Enhanced, Nano, Wizper (L, v3), fal.ai, Incredibly Fast Whisper,
Replicate, Nova-2, Whisper (L, v2), Replicate, Whisper (L, v3), Replicate, Base, WhisperX, Replicate, Whisper (L v2), Deepgram, Gladia, Whisper (L, v3), Groq, Distil-Whisper, Grogq,
Whisper (L, v3), fal.ai, Whisper (L, v3), Deepinfra, Whisper (L, v3, Turbo), Groq, Whisper (L, v3), Fireworks, Whisper (L, v3, Turbo), Fireworks, Universal-2, Amazon Transcribe, Fish
Speech to Text, Nova-3, Chirp, Chirp 2, Scribe, GPT-40 Transcribe, and GPT-40 Mini Transcribe.

Word Error Rate vs. Price
Word error rate: % of words transcribed incorrectly, Price: USD per 1000 minutes of audio

Most attractive quadrant
@ Whisper (L, v2), OpenAI @B Enhanced @ Wizper (L, v3), fal.ai @ Whisper (L, v3, Turbo), Groq
@ Whisper (L, v3), Fireworks @@ Universal-2 Amazon Transcribe @ Nova-3 B Chirp 2 @ Scribe
@ GPT-40 Transcribe [ GPT-40 Mini Transcribe

0.14 - GPT-40 Mini Transcribe /\ Artificial Analysis
013 - _Nova-3
_Whisper (L, v3; Turbo), Groq
012 - @ Whisper (L, v3), Fireworks
0.11 - = :
. . Amazon Transcribe
% o1 @ Wizper (L, v3), fal.ai K _Chirp 2
[am : Whisper (L, v2), OpenAl
o 0.09 - "_G PT-40 Transcribe
(1T} :
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-  0.08 - \_ ﬂ
o WUniversal-2 Enhanced
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Artificial Analysis Text to Video Leaderboard

Text to Video

CREATOR NAME
I G Google Veo 2
I % Kuaishou Kling 1.5 (Pro)
I @ OpenAl OpenAl Sora
I MiniMax T2V-01

I3 Pika Art Pika 2.0
I B Kuaishou Kling 1.6 (Standard)
I MiniMax T2V-01-Director
=

ARENA ELO

1124

1053

1049

1039

1038

1029

1022

Image to Video

95% ClI

-10/+10

-6/+6

-5/+5

-4/+4

-6/+6

-7/+6

-9/49

https://artificialanalysis.ai/text-to-video/arena?tab=Leaderboard&leaderboard_tab=t2v

# APPEARANCES

6,452

20,631

23,649

43,450

20,432

13,607

7,765
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Artificial Analysis Image to Video Leaderboard

Text to Video Image to Video

CREATOR NAME ARENA ELO 95% Cl # APPEARANCES
I % Kuaishou Kling 1.6 (Pro) 1121 -17/+18 2,748
I Runway Runway Gen 4 1115 -14/+15 7,314
I G Google Veo 2 1113 -18/+17 2,770
I L MiniMax 12V-01-Director 1031 -15/+15 7,407

D Pika Art Pika 2.2 1001 -19/+17 2,740
I 62 Alibaba Wan 2.1 14B 1000 +0/+0 2,700
I Runway Runway Gen 3 Alpha Turbo 992 -15/414 7,420
I Runway Runway Gen 3 Alpha 971 -18/+16 2,558
I @ OpenAl OpenAl Sora 960 -19/4+18 2,552

Tencen’ Tencent Hunyuan Video 922 -18/+17 2,535

https://artificialanalysis.ai/text-to-video/arena?tab=Leaderboard&leaderboard tab=t2v
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GitHub Copilot CODING AGENT

Assignees

A GitHub Copilot

Assign up to 10 people

c o DI N G —
v @ Copilot Your Al pair programmer

rodbotas6
chandriverse
semyonrush

magnusflare

Source: https:
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SWE-Bench Verified @

Accuracy (pass@k)

0.85

0.8

0.75

0.7 -

0.65

OpenAl Codex

A cloud-based software engineering agent
that can work on many tasks in parallel, powered by codex-1

O codex-1 03-high

0.8

0.4

Accuracy (%)

2 4 8

Number of attempts

Source: https://openai.com/index/introducing-codex/

OpenAl Internal SWE tasks

67%

70%

75%
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SWE-bench Verified Leaderboard

Al coding agents ranking by software engineering problems resolved rate

Model % Resolved Org Date

)4 OpenHands 65.80 () 2025-04-15
Augment Agent v@ 65.40 2025-03-16
@ Amazon Q Developer Agent (v20250405-dev) 65.40 aws  2025-04-05
W&B Programmer 01 crosscheck5 64.60 ' 2025-01-17
@ PatchPilot-v1.1 64.60 @  2025-05-03
AgentScope 63.40 2025-02-06
Tools + Claude 3.7 Sonnet (2025-02-24) 63.20 A\ 2025-02-24
Blackbox AI Agent 62.80 - 2025-01-10
EF_)';MSE%EEH Developer Agent v20250219 + Anthopic Claude 62.80 2025-02-28
SWE-agent + Claude 3.7 Sonnet w/ Review Heavy 62.40 @ 2025-02-25

Source: https://www.swebench.com/
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WebDev Arena Leaderboard

Al coding competition in web development challenges

Rank (UB) ©® Model

1 G
2 A\
3 G
4 ®
5 A\
6 &
6 &
6 &)
6 ®
6 %

Gemini-2.5-Pro-Preview-05-06

Claude 3.7 Sonnet (20250219)

Gemini-2.5-Flash-Preview-05-20

GPT-4.1-2025-04-14

Claude 3.5 Sonnet (20241022)

DeepSeek-V3-0324

DeepSeek-R1

03-2025-04-16

GPT-4.1-mini-2025-04-14

Qwen3-235B-A22B

Arena Score

1414.64

1357.05

1310.42

1257.20

1237.74

1206.67

1198.68

1190.47

1185.05

177.78

95% Cl ®

+13.57 / -15.14

+9.03/-6.72

+19.10 / -21.23

+9.49 / -8.26

+4.15 [/ -4.66

+20.99 / -20.94

+10.46 / -8.71

+10.43 / -9.42

+10.34 / -10.54

+13.42 / -16.64

Source: https://web.lmarena.ai/leaderboard

Votes

3,464

7,481

981

4,880

26,338

1,097

3,760

3,617

2,995

2,024

Organization

Google

Anthropic

Google

OpenAl

Anthropic

DeepSeek

DeepSeek

OpenAl

OpenAl

Alibaba

License

Proprietary

Proprietary

Proprietary

Proprietary

Proprietary

MIT

MIT

Proprietary

Proprietary

Apache 2.0
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AutoDev: Automated Al-Driven Development

@

Eval Environment

11
ru'l.'l._b

Actions <S>

Repository @

m O X

e

f\

Source: Tufano, Michele, Anisha Agarwal, Jinu Jang, Roshanak Zilouchian Moghaddam,

Conversation

Test this method

% write <file> <content>

Run test

Error <failure log>

retrieval signature

Content result

write <file> <fix>

Run test

Success

User r’(:ll

Al Agent

OpenAl
GPT-4 :

and Neel Sundaresan. (2024) "AutoDev: Automated Al-Driven Development." arXiv preprint arXiv:2403.08299 (2024). 63



AutoDev: Automated Al-Driven Development

Eval Environment

™
o
"

State

Repository @

-*docker

SECURITY

O
(@]

Tools Library

File Editing %’
Retrieval Q

Build & {0}
Execution

Testing

"

L1
EE AN

|
__..',g 3

Rules & Actions
Objective

Conversation Manager

User

O

()

Multi-Agents

Conversation @ m—

)

Agent

Scheduler

&

!

i

=

ooo

i

Source: Tufano, Michele, Anisha Agarwal, Jinu Jang, Roshanak Zilouchian Moghaddam, and Neel Sundaresan. (2024) "AutoDev: Automated Al-Driven Development." arXiv preprint arXiv:2403.08299 (2024).



Framework for Implementing Generative Al
Services using RAG Model

r

.

WebURL,

-
~
PDF,
TXT,

Youtube

J/

Source Data

W /4’ LangChain

Orchestration Framework

Vector
Database

GPT4AIl Search

Smaller chunks T e FE

% LLM

Predefined

)
System Prompt @OpenAI

Relevant

chunks GPTA4AII

User

Data Data
Gathering Extraction

Splitting i Vector
Chunks >Embeddmgs > Store

L Generation
Search
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<2 NVIDIA.

University Ambassador

This certificate acknowledges that

Min-Yuh Day

has been certified to deliver NVIDIA instructor-led workshop for

academia

Aoy 4

Greg Estes
Vice President, NVIDIA

Issue Date: : March 7, 2025
Ambassador Certification |D: cCFh1ZWWTvgKTq7dcKKEWw

https://learn.nvidia.com/certificates?id=cCFh1ZWWTvagKTq7dcKkEWw 67
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Certified Instructor

This certificate acknowledges that

Min-Yuh Day
has been certified to deliver the instructor-led workshop

Building RAG Agents with LLMs

AL

Greg Estes
Vice President, NVIDIA

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

https://learn.nvidia.com/certificates?id=0VmqY4cSSyaOBdMQBWHxzw 68
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National Talpel University

Certificate of Completion

This certificate is awarded to

Min-Yuh Day

for successfully completing
Building RAG Agents with LLMs

Aoy 4

s 7/
Greg Estes

Vice President, NVIDIA

Issue Date: : December 8, 2024
Certification ID: ed-gOCIMQaatzU8SNUNxgw |
https://learn.nvidia.com/certificates?id=ed-qOCIMQaatzUBSNUNxgw/courses/course?course_id=course-v1:DLI+S-FX-15+V1

https://learn.nvidia.com/certificates?id=ed-qgOCIMQaatzUSSNUNxgw 69
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National Talpel University

Certificate of Competency

This certificate is awarded to

Min-Yuh Day

for demonstrating competence in the completion of

Generative Al with Diffusion Models

/%“7/7 Q-2
— U/
Greg Estes

Vice President, NVIDIA

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

https://learn.nvidia.com/certificates?id=0300-0BhTQKtyCCote2 E-Q 70
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NVIDIA
Certified
Instructors

(12 from Taiwan)

<ANVIDIA >

Deep Learning Institute

Filters

Workshop Certification v Location[1] v

Chi-Hung Chuang

Chung Yuan Christian
University

& in

Featured Workshop
Fundamentals of Deep Learning, Taiwanese

Chun-Yi Lee

National Taiwan University

(NTU)
-
-— Platinum Instructor
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

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

Chia Yu Hsu

National Taiwan University of
Science and
Technology(NTUST)

<

Featured Workshop

Add to Calendar

Organization v Specialization v | Reset filters

Sort by: Name A-Z

Chien-Yu Chen

National Taiwan University
(NTU)

Featured Workshop

Applications of Al for Predictive
Talwanese

David Tseng

Cavedu
=

Platinum Instructor

A,

Featured Workshop

Getting Started with Al on Jetson Nano,
Taiwanese

Ming-Che Chen

| Southern Taiwan University of
Science and
Technology(STUST)
=

Featured Workshop

Getting Started with Al on Jetson Nano,
Taiwanese

Po-Chih Kuo

National Tsing Hua University
(NTHU)

> & in

Featured Workshop
Fundamentals of Deep Learning, English

of Deep Learning, Taiwanese

Hsinmin Lu

National Taiwan University
(NTU)

&~
-

aah

Featured Workshop
Fundamentals of Deep Learning, English

MingChe Hu

| Chung Yuan Christian
 BZ
es | -

Featured Workshop
Fundamentals of Deep Learning, Taiwanese

Shu-Kai Hsieh

B National Taiwan University
(NTU)

= in

Featured Workshop
Fundamentals of Deep Learning, Taiwanese
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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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SANVIDIA. (

Get NVIDIA DLI Certificate

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/

* Step 3. Enroll "Generative Al with Diffusion Models"
Self-Paced Course (590)

https://learn.nvidia.com/courses/course-detail?course id=course-v1:DLI+S-FX-14+V1
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<2 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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<2 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-lim/

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.

Industries For You

NVIDIA Deep Learning Institute (DLI)

NVIDIA., Products Solutions

Shop Drivers Support Q T Register

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

All Training Course Catalog

Filters

Level

Format

Topics

[JDeep Learning

[JAccelerated Computing

[JGenerative Al/LLM

[JGraphics and Simulation

(JOpenusD
[JData Science
LJNIMS

LINIM

[JRAPIDS

Free [ Paid

I ammiiama

+

ot

Stay Informed

What do you want to learn today?

Generative Al

Q Sortby: - v

Showing 19 results

==z @enerative Al

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-

Instructor-Led

Generative Al with Diffusion
Models

08:00

Instructor-Led

Rapid Application

https://learn.nvidia.com/en-us/training/find-training?g=Generative+Al

\‘(ﬁ;u

R Ty

National Talpel University
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Generative Al Explained N

National Talpel University

QanV“MA_ Products Solutions Industries For You Shop Drivers Support Q Min-Yuh Day v

Deep Learning Institute Find Trai

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 77

Language: English
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<2 NVIDIA.

Building RAG Agents with LLMs {'

National Talpel University

@Zn\IIDIA. Products Solutions Industries For You Shop Drivers Support Q O Min-Yuh Day v

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

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 Course Details

This course is free for a limited time. Duration: 08:00

The evolution and adoption of large language models (LLMs) have been nothing short of revolutionary, with retrieval-based systems at Price: Free

the forefront of this technological leap. These models are not just tools for automation; they are partners in enhancing productivity, Level: Technical - Intermediate

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 Subject: Generative Al/LLM

manage the considerable demands of both users and deep learning models. As we delve into the intricacies of LLMSs, participants will . .
Language: English

gain insights into advanced orchestration technigues that include internal reasoning, dialog management, and effective tooling

strategies. Course Prerequisites:
Introductory deep learning knowledge, with comfort

https://learn.nvidia.com/courses/course-detail?course id=course-v1:DLI+S-FX-15+V1 78
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Generative Al with Diffusion Models N\

CIE T

National Talpel University

an\IlDlA. Products Solutions Industries For You Shop Drivers Support Q Min-Yuh Day v

Deep Learning Institute Find Training

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 rning Objectives 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 79
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<2 NVIDIA.

@gnVIDIA. Products Solutions Industries For You Shop Drivers Support () Yo Register m

Deep Learning Institute

Self-paced Course

° Rapid Application Development with
I d Large Language Models (LLMs)

Rap
Application
with Large  2secor

Recent advancements in both the techniques and accessibility of large language models (LLMs) have opened up unprecedented Duration: 08:00

Get started quickly in developing LLM-based applications by exploring the open-sourced
ecosystem including pretrained LLMs.

opportunities to help businesses streamline their operations, decrease expenses, and increase productivity at scale. Additionally,

enterprises can use LLM-powered apps to provide innovative and improved services to clients or strengthen customer relationships. Price: $90

For example, enterprises could provide customer support via Al companions or use sentiment analysis apps to extract valuable Level: Technical - Beginner
customer insights. In this course you will gain a strong understanding and practical knowledge of LLM application development by

. ) . ! ) ] ] ) Subject: Generative Al/LLM
exploring the open-sourced ecosystem including pretrained LLMs, enabling you to get started quickly in developing LLM-based
applications. Language: English

I I - . . Course Prerequisites:
O e S M S Lea rn Ing Objectlves Introductory deep learning, with comfort with PyTorch
By participating in this course, you will: and transfer learning preferred. Content covered by

DLI's Getting Started with Deep Learning or

* Find, pull in, and experiment with the HuggingFace model repository and Transformers API. Fundamentals of Deep Learning courses, or similar

* Use encoder models for tasks like semantic analysis, embedding, question-answering, and zero-shot classification. experience is sufficient.
* Work with conditioned decoder-style models to take in and generate interesting data formats, styles, and modalities.
* Kickstart and guide generative Al solutions for safe, effective, and scalable natural data tasks. Intermediate Python experience, including object-

* Explore the use of LangChain for orchestrating data pipelines and environment-enabled agents. oriented programming and libraries. Content covered by
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NVIDIA. Products Solutions Industries For You Shop Drivers Support Q o Min-Yuh Day Natiorial Tulpa! University
Deep Learning Institute Find Training Self Paced Courses Instructor-Led Workshops Educator Programs Enterprise Solutions Certification
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
Introduction
VVEICOME TO BUNAING KAWL AGENTS WITN LLMS. IN TNIS TIFST SECTION, WE WIIl gET INTFOQUCET 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. It 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
_ LEARNING > []
Environment [3, 4] NVIDIA. INSTITUTE Course 13:45:51/32:00:00 LAUNCH STOP TASK
Part 3: LangChain
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NVIDIA. Products Solutions Industries For You Shop Drivers Support Q o9 Min-Yuh Day National Taipel University
Deep Learning |nstitute 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
Environment and LLMs
LangChain 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
opportunity to work through the assessment, which will involve Gradio, LangServe, FAISS, RAG, and Evaluation! Good Luck!
Documents and Embeddings . . i . ) ) 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
Part 6: Embeddings
g DEEP ThisLab 0:15:39/4:00:00 ’ . v
LEARNING
Retrieval-Augmented NVIDIA. INSTITUTE Course 14:12:18/32:00:00 LAUNCH STOP TASK ASSESS TASK
Generation
Environment [7, 8,
Assessment]
Part 7: Vector Stores
Part 8: Evaluation
Next Steps
86

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

<A NVIDIA.

Building RAG Agents with LLMs

(

.-
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. SIS T
& Cc A\ Not Secure  34.227.20.149/lab/lab/tree/08_evaluation.ipynb Mx¢ T} : National Talpel University
: File Edit View Run Kernel Tabs Settings Help
- + c Blex |Wote |Ho® Fote |Foi® |Fo® |Fo® Mot Moo | [M0® | F0® He® Ho® |+ g
B+ X 0O [ » ®m G » Markdown v # Python 3 (ipykernel) O
Filter files by name Q
O . B v aTE &
— Name - Last Modified D E E P
" mm chatbot yesterday «D
* B8 composer yesterday I_ EA R N | N G
NVIDIA.  INSTITUTE
s frontend yesterday *
B imgs yesterday
B Iim_client yesterday
B slides yesterday
B solutions yesterday
® [A| 00_jupyterlab.ipynb yesterday .
o 01._microservices.ipynb esterday Notebook 8 [Assessment]: RAG Evaluation
o [A] 02_lIms.ipynb yesterday
o [A] 03_langchain_intro.ipynb yesterday . . .
& 04 b ; Welcome to the last notebook of the course! In the previous notebook, you integrated a vector store solution
L] i tate.i t . L . . L . . .
—funning_state.lpyn yesterday into a RAG pipeline! In this notebook, you will take that same pipeline and evaluate it using numerical RAG
* (7] 05_documents.ipynb yesterday evaluation techniques incorporating LLM-as-a-Judge metrics!
® [M| 06_embeddings.ipynb yesterday
® [M| 07_vectorstores.ipynb yesterday
e W] 08_evaluation.ipynb yesterday
o [M| 09_langserve.ipynb yesterday Learnlng ObjeCtlveS:
* 7] 64_guardrails.ipynb yesterday * Learn how to integrate the techniques from prior notebooks to numerically approximate the goodness of
® [A| 99 table_of_contents.ipynb yesterday your RAG pipeline.
Simple 0 12 {8 Python 3 (ipykernel) | Idle Mode: Command & Ln1,Col1 08_evaluation.ipynb 1 Q
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Al Agent with n8n (hodemation)

;n8n Product v Use cases v Docs v Community v Enterprise Pricing O * 119,663 Signin

Flexible Al workflow automation
for technical tean

Build with the precision of code or the speed of drag-n-drop. Host with
on-prem control or in-the-cloud convenience. n8n gives you more
freedom to implement multi-step Al agents and integrate apps than
any other tool.

IT Ops can Sec Ops can Dev Ops can Sales can You can

4 On-board new 4 Enrich security 4 Convert natural 4 Generate customer ® Watch this video to
employees incident tickets language into API calls insights from reviews hear our pitch

https://n8n.io
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Al Agent with n8n
Workflow Automation Templates

< Cc °s n8n.io/workflows/ px¢ 3

3501 Workflow
Automation Templates

Newcomer essentials: learn by d

https://n8n.io/workflows/ 153
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Al Agent with n8n
Workflow Automation Templates

n8n Product v Use cases v Docs v Community »  Enterprise Pricing

< Back to Templates

o O E‘ +11

Al Timesheet
Generator with Gmail
Calendar & Gitl

Google Sh

Use for free

https://n8n.io/workflows/ 154
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Al Agent with n8n
Workflow Automation Templates

n8n Product ~ Use cases v Docs v Commu

Use template

< Back to Templates

o O B

D  Import template to imyday cloud workspace

Al Timesheet

Generator With szﬁl Copy template to clipboard (JSON)
Calendar & Git
Google Sh

Get started with n8n
Ee for free

O Get started free with n8n cloud

[l  Open self-hosting installation docs
Wz

://n8n.io/workflows
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Workflow Automatlon Templates

es v Docs v Community v  Enterpri ricin O % 119,663 Sign in

& Back to Templates

= 72 @

Angie, Personal Al
Assistant with
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Telegram Voice
Text

https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/ 156



https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/
https://n8n.io/workflows/2462-angie-personal-ai-assistant-with-telegram-voice-and-text/

Agent with n8n (nodemation)

https://n8n.io

oo G nén & Personal = Angie, Personal Al Assistant...  + Addtag Inactive C’ ) star 119,777

Editor Executions Evaluations

@ Overview

‘ & Set up template
S Personal

Projects

Start here: Step-by Step
Youtube Tutorial ..

Process Telegram Request

B (o} 1otizido,
Al ASSISTANT

+ Add project

P-success—{1)
o P-cio—(3)

.Q. Angie, Al Assistant

Listen for incoming Voice or Text Get Voice File Speech to Text Chat Model* Mefmiory Teol Telegram
WITHNO CopE events manual get: file Transcribe Recording b 4 s sendMessage: message
< Updates: message s ’ CINS
’, P Lo
2 2 'I VN
. - P 1 ~ ~.
. - ¢ . - -~
Admin Panel e L . | L
’) ’ ’ // \ ~ \ iy
\\
Model Mo m ry
Templates ‘ ‘ . ‘
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® Help v
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