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Al-Driven Digital Transformation of
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Thomas R. Caldwell (2025),
The Agentic Al Bible:

The Complete and Up-to-Date Guide to Design, Build, and Scale Goal-Driven,
LLM-Powered Agents that Think, Execute and Evolve,
Independently published

%

THE AGENTIC

A BIBLE

6%

ENVIRONMENT I PLANNING

v
B - ) - B
f Al AGENT N @OOLS
® ! &)
GOALS OTHER Al AGENTS

MEMORY

STAY AHEAD, BECOME IRREPLACEABLE.

Thomas R, Caldwell
https://www.amazon.com/Agentic-Bible-Up-Date-Goal-Driven/dp/BOFL21R86Q
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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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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

/

f

Physical Al

Self-driving cars
General robotics

Agentic Al

Coding assistants
Customer service
Patient care

d

y 4
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Al, ML, DL, Generative Al

ML

DL

Al

GAl

ASR/
NLP

Artificial Intelligence

Machine Learning

Automatic Speech Recognition,

Natural Language Processing

Generative Al

19



Generative Al

Computing

Generative Al

Data Algorithms



From Generative Al to Agentic Al

Generative Al
Prompt
ee 9 e /
QO XXX X o’@
90 CX o ® 6 /’é p %
> €85 (o) Reinforcement Learnin
P S5 &
" 1 Output Input
romp Promp‘t Tools’ Memory State Reward
Reasoning ° ’ ’ e X X N J 512512 =
(Planning, WS X EE X XXX : §[_h= T
Reflection) é : : : : > é : :: : > ﬂﬁ An
® e o 2 %
e.g. ain-of-thought oS -
Stflf‘-l(‘{::ﬁne T, Action
Output Outp ut e.g., Toolformer, RAG
Agentic Al
Input
@ Tools, Memory State, Reward
(¥ Reasoning 2229 sizz| [=
o (Planning, XXX = |§= i
Definition Reflection) o (=D B
(Profile, Goals, — 6o '
Constraints) “ETonTe - -
Action
Output
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Four Paradigms in NLP (LM)

Paradigm Engineering Task Relation
CLS TAG
a. Fully Supervised Learning ieatli;zr didentitv. part-of-soeech H
(Non-Neural Network) & P P ’
sentence length)
| |GEN
CLS TAG
b. Fully Supervised Learning Architecture , 0 w [
N | Network (e.g. convolutional, recurrent,
(Neural Network) sell-allenlional)
| |GEN
Transfer Learning: Pre-training, Fine-Tuning (FT) CLS TAG
Objective . .M &
c. Pre-train, Fine-tune (e.g. masked language modeling, next N1
sentence prediction) l
-1 GEN
GAI: Pre-train, Prompt, and Predict (Prompting) CLS TAG
S
N

d. Pre-train, Prompt, Predict

Prompt (e.g. cloze, prefix)

1

— ~GEN
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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

23



Multimodal Large Language Models (MLLM)

________________ et
Image Text
: A [\
. Text é — > —>
Audio I
"”'""i L LLM -|||||-|-
. Video : E :.i
@ —> ZA::;:Z): Connector . Generator @
Aol . o
: 1] .
4 - 1 ~
. || i o
Multimodall LLM | HE NN | L
Three types of connectors: | ' — @il | « 4 | MH-Attn
. : — A | AQ AK AV
1. projection-based | 1 HE Q-Former | A—“
B MLP o | | | >
2. query-based o 1 I v X B
3. fusion-based connectors [ ) (Ml E s L ) :
| S C
I Learnable queries | o .
. I I J
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Multimodal Large Language Model (MLLM) G

CE T

for Vision Question Answering

-@' Conventional Deep Learning Q‘?’ Multimodal Large Language Model

[ [

: : [ 1
g ! . . 1

: Conventional One-hop Multi-hop 1 : Chain-of-thought LLM-aided & Multi-agent 1
1 1

: I : [ Action ] [ Memory ] :
1 [ SPARQL queries SPARQL, Memory, P Think Step by step i
: Dense Passage Graph, 1 : Step 1: Think xxxx : 1
. - 1

I [ e Retrieval (DPR), Implicit, ... : I Step 2: Consider LLM Control Center -
: ...... il XXXXX 1
[ 1

I : B ([ a s I
I ) " i Step n: Check xxxx A I
: Entlty-based Extraction Feature—based Extraction |,: Agent Agent Bent !
1 1

Q Conventional Deep Learning @M ultimodal Large Language Model

- 1, 1
I L 1
1 1 1
: Deep learning GNN-based Transformer : : Instruction p In-context :
. . rompt > ;
: Concat ] ( Add & Norm | . tuning Learning |
* 1, ¢ 1
: T T [ Feed Forward ] 1, ¢ 1
] t 1 1 1
LSTM H LSTM i & ) -
' f (_addanom J—ii @ uM & gl . | [
1 1 1 = 1
I [ Concat [ Multi-head self-att ] : 1 :
[ | 1
! ! EE—— A 3 - : Image-Text Alignment :
i o i = e e " 1y 1
. 1 1
; 1, 1
I I 1

Image Encoder Text Query

What is the person doing? " -l||||-l-

A. Eating. B. Sleeping.

C. Dancing. D. Singing. Video Rudic
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Large Language Models (LLM) G

° ° ° CE T
Three typical learning paradigms
4 p 4 h
A) Pretrain-finetune
(A) > Flntetu:; on I Infetrer:(c: on
« Typically requires many s as
task-specific examples \_ ) \_ Y,
* One specialized model
for each task
N\ 4 )
Pretrained | (B) Prompting ,| Inference on
LM Few-shot prompting / prompt engineering L
/ o J
4 N )
(C) Instruction tuning Instruction-tune on > Inference on
Model learns to perform many tasks: B, C, D, ... unseen task A

many tasks via natural \_ J L )
language instructions
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Search Engine
( . (Al Optimization)

Optimization)
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LMArena Leaderboard

Rank (UB) ~ Model 1 Score 1
1 G gemini-2.5-pro 1455
1 A\ claude-opus-4-1-20250805-thinking-16k 1451
2 © 03-2025-04-16 1444
2 @ gpt-5-high 1442
2 @ chatgpt-4o0-latest-20250326 1441
3 @ gpt-4.5-preview-2025-02-27 1439
3 A\ claude-opus-4-1-20250805 1438
5 ® gpt-5-chat 1430
6 %% gwen3-max-preview 1428
8 N grok-4-0709 1422

https://Imarena.ai/

95% Cl (%) 1

x5

Votes 1l

41,731

11,750

43,898

15,076

36,426

15,271

18,341

11,808

8,781

21,446

Organization 7l

Google

Anthropic

OpenAl

OpenAl

OpenAl

OpenAl

Anthropic

OpenAl

Alibaba

XAl

License 1.

Proprietary

Proprietary

Proprietary

Proprietary

Proprietary

Proprietary

Proprietary

Proprietary

Proprietary

Proprietary
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https://lmarena.ai/

Q Model

A\

® & & e

)

A\

m m B 2 2

N

239/ 239
claude-opus-4-1-..
gemini-2.5-pro
chatgpt-4o-lates..
gpt-5-high
03-2025-04-16
claude-opus-4-1-..
gpt-4.5-preview-..
gpt-5-chat
gwen3-max-preview
claude-opus-4-20..
deepseek-r1-0528
deepseek-v3.1
deepseek-v3.1-th..
grok-4-0709
kimi-k2-0711-pre..
kimi-k2-0905-pre..
qwen3-235b-a22b-...

glm-4.5

Overall Tl

10

LMArena Leaderboard

Hard Prompts Tl

10

10

Coding Tl

Math Tl

Creative Writing 1.

14

Instruction Following

24

16

https://huggingface.co/spaces/Imarena-ai/lmarena-leaderboard

Longer Query Tl

11

13

22

12

Multi-Turn  T)

10
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Artificial Analysis Intelligence Index

Intelligence, Speed, Price

PRICE

USD per 1M Tokens; Lower is better

i

(V] S on

SPEED

Output Tokens per Second; Higher is better

™ 4
&2
~

INTELLIGENCE

Artificial Analysis Intelligence Index; Higher is better

56

Source: https://artificialanalysis.ai/
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Artificial Analysis Intelligence Index

2022-2025

Frontier Language Model Intelligence, Over Time
Artificial Analysis Intelligence Index v3.0 incorporates 10 evaluations: MMLU-Pro, GPQA Diamond, Humanity's Last Exam, LiveCodeBench, SciCode, AIME 2025, IFBench, AA-

LCR, Terminal-Bench Hard, 7*>-Bench Telecom

@ Alibaba @ Anthropic @ DeepSeek @ Google W LG Al Research @ Meta M Mistral @ Moonshot Al @ OpenAl @ Upstage B xAl B ZAl

Artificial Analysis Intelligence Index

70 -

60 -

50 -

40 -

30 -

20 -

10 -

0_

Nov '22

/\ Artificial Analysis

—
F

I

|

Jan '23

! e —
I N E—
i — ——

g

Mar '23

May '23

Jul '23

Sep '23

Nov '23 Jan '24 Mar '24 May '24 Jul '24 Sep '24 Nov '24 Jan '25 Mar '25 May '25 Jul '25 Sep '25

Release Date

Source: https://artificialanalysis.ai/ 57
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Google Gemma 3 27B

The most capable model you can run on a single GPU or TPU
Chatbot Arena Elo Score

DeepSeek R1 Gemma 3 278’ Deepseek v3 Llama3-4058B Mistral Large Gemma 2 27B

NVIDIA H100 @ ecee -
GPUs required

https://blog.google/technology/developers/gemma-3/
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https://blog.google/technology/developers/gemma-3/

Google Gemma 3 Multimodality
(vision-language input and text outputs)

Gemma 3 1B (IT)

Gemma 3 4B (IT)

Gemma 3 12B(IT)

Gemma 3 27B (IT)

Shield Gemma 2

English

+140 Languages

+140 Languages

+140 Languages

+140 Languages

https://developers.googleblog.com/en/introducing-gemma3/

Input: Text
Output: Text

Input: Text, Image
Output: Text

Input: Text, Image
Output: Text

Input: Text, Image
Output: Text

Input: Text, Image
Output: Text
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Google Gemma 3: Pre-training and Post-training

(distillation, reinforcement learning, and model merging)

Model Performance vs. Size

na 327BIT

@ DeepSeekV3

ELO Score

Model Size (Billion Parameters)

https://developers.googleblog.com/en/introducing-gemma3
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Google Al Studio (Gemma 3 27B)

Google Al Studio Generative Al: A Comprehensive Over... /  (® EnableAutosave ¢ Compare [/ OpeninKaggle [/ Open in Vertex Al

/7 Run settings

= Get APl key
Generative Al <>

Create Prompt

. X Model
Stream Realtime ,

Generative Al: A Deep Dive

Gemma 3 27B

Starter Apps

Generative Al is one of the most exciting and rapidly evolving fields in artificial intelligence right now. Here's a
* Tune a Model comprehensive overview, covering what it is, how it works, its types, applications, limitations, and future trends:
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1. What is Generative Al?
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Generative Al refers to a category of machine learning models that can create new content - text, images, audio, 6 P

video, code, and more — that resembles the data they were trained on. Unlike traditional Al which analyzes or acts .
on existing data, generative Al produces new data. Think of it as Al that can "imagine" and then manifest those
imaginations.
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Learns Patterns: Generative Al models learn the underlying patterns and structures within a dataset. Edit safety settings

Generates Novel Content: They use this learned knowledge to create new, original content that wasn't explicitly

present in the training data. Add stop sequence

Gemma models may make mistakes, so
double-check its response. Gemma is Probabilistic: Generation isn't deterministic. The models predict probabilities, leading to variations in output

provided under and subject to the even with the same input.

‘, Add stop...

Gemma Terms of Use. Requires Large Datasets: Effective generative Al typically needs massive amounts of data for training.
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