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Big Data Processing
Emnronment for Big Data Processing

' Data Analytics Life Cycle
Extract - Store - Pre-process -
Data Analytics - Visualize

Big Data Processing
ETL, ELT tools -
Big Data framework: Hadoop
Cloud Computing: Kubernetes
Analytics Tools: Python, SAS

. High Performance computing Power
GPU VRAM etc.

‘Advanced Data analytics

/" BusinessOriented Services
" Traditional + Advanced Data Analytics

Structured Data + Unstructured Data
Rule-based Al + Advanced Al

Al Technologies

Advanced statistical analytics
Machine learning

Deep learning

Natural language processing
Generative Al
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Hi, | have a question about Al technology. What are the key technlogies that enable genrative
~ v o\ ) " v OA ~ A 4 > AN | f 1 AN . v H\\ 1 \\w O V4 v ' q &Y y & &
Q&A Al, especially those related to LLM-based Al applications?
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Okay, let's break down the key technologies that enable generative Al, with a focus on those

powering LLM (Large Language Model) based applications. I'll organize this into categories: Core
Architecture, Training Techniques, and Optimization/Deployment.

Altwddij dzj dzd j R A-@ughénhted Geneeation)l 1. Core Architecture & Mechanisms:

H C

ZW

= Transformer Architecture: This is the foundatignal architecture. It reElaced Recurrent Neural

Fdzz yh j dzdwv OB BIsT Mj oo d M) B:@ewtz®eon By @k sbendec

computations. Key features:

d parallelize

o Self-Attention: Allows the model to weigh the importance of different wordsin a
sequence when understanding context. This is what allows LLMs to "understand”
relationships between words that are far apart.

o  Encoder-Decoder Structure (often simplified): While the original Transformer had both,
many LLMs use only the decoder portion for generative tasks.

« Attention Mechanisms (Beyond Self-Attention): Variations like Multi-Head Attention allow
the model to attend to different aspects of the input simultaneously.
* Positional Encoding: Since Transformers don't inherently understand word order, positional

encoding adds information about the position of words in the sequence.

P

. Training Techniques:

= Self-Supervised Learning: LLMs are primarily trained using self-supervised learning. This

means they learn from unlabeled text data. Common techniques include:

o MNext Token Prediction (Causal Language Modeling): The model predicts the next word

in a sequence. This is the most common training objective for generative LLMs.

o Masked Language Modeling (MLM): (Used in models like BERT, but less common for

pure generative models) The model predicts masked words in a sentence.

* Reinforcement Learning from Human Feedback (RLHF): This is critical for aligning LLMs

with human preferences. It involves:

o Reward Modeling: Training a model to predict human preferences for different model

outputs.

INTERNAL. This informationis accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.
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Hi, | have a question about Al technology. What are the key technlogies that enable genrative

¢

Al, especially those related to LLM-based Al applications?

Al Models in Customs Procedures

Okay, let's break down the key technologies that enable generative 1a focus on those

powe

owering LLM (Large Language Model) based applications. I'll organize this into categories: Core

Architecture, Training Techniques, and Optimization/Deployment.
1. Core Architecture & Mechanisms:

Transformer Architecture: This is the foundational architecture. It replaced Recurrent Neural

ALA

Networks (RNNs) due to its ability to handle long-range dependencies and parallelize

computations. Key features:

Self-Attention: Allows the model to weigh the importance of different words

Ssina
sequence when understanding context, This is what allows LLMs to "understand

""L'.Cltlflir1:|“i;35 between words that are far apart.

Encoder-Decoder Structure (often simplified): While the original Transformer had both,

many LLMs use only the decoder portion for generative tasks.

Attention Mechanisms (Beyond Self-Attention): Variations like Multi-Head Attention allow

i

the model to attend to different aspects of the input simultaneously

Positional Encoding: Since Transformers don't inherently understand word order, positiona

encoding adds information about the position of words in the sequence.
. Training Techniques:

Self-Supervised Learning: LLMs are primarily trained using self-supervised learning. This

means they learn from unlabeled text data. Common techniques include:

: Submit Import I Audit -
Next Token Prediction (Causal Language Modeling): The model predicts the next word Manifest Declaration Ivestigation

juence. This is the most common training objective for generative LLMs.

Delinquent Tax
Management

Masked Language Modeling (MLM): (Used in models like BERT, but less common for

>

: Submit PNR Inspection
pure generative models) The model predicts masked words in a sentence. :

1C

: Refund
Reinforcement Learning from Human Feedback (RLHF): This is critical for aligning LLMs i

with human preferences. It involves:
Reward Modeling: Training a model to predict human preferences for different model

5

outputs.







