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Don’t Perish!
Publish & Promote
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In the before times…of 2015





The Age of Big Data



 



Data Analytics Needs Accelerated Computing
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Petabytes of Data Generated Yearly Moore’s Law Has Ended

Single-threaded perf

1.5X per year

1.1X per year
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UP & OUT

ACCELERATED
COMPUTING



the formula…

value = utility - friction
execution

speed
more code
new API

results,
novelty,

publishable







➔ Leverage GPU acceleration

• RAPIDS CuDF for Analytics

• Pandas, but faster !

•                          is also faster on GPU !

• RAPIDS CuML for Machine Learning

Fast Experimentation
Why Speed Matters

• The more you experiment …

• The better your models

• The more you understand the data

• The higher your chances of finding a winning idea

• … But experimenting takes time :

• Optimize your pipeline to be able to experiment more



Highly Structured, Tabular Data
aka
Data Frames



Traditional Machine Learning









The Scientific Python Stack



Define the
business problem

Model Training Validate Deploy

Challenges with Traditional Data Processing

Data Analysis

• Performance slows as data grows

• Need to learn bespoke APIs and specialized data formats

• Require significant code changes to run on new infrastructure

100+ Libs…



Data Analysis Modeling Validate

Selection
Viewing Data

Missing Data

Operations Merge

Getting Data In/Out

Reshaping

Group

Text 
Data

Time Series 
Data

Structured 
Data

DATA DATAFRAME

Define the
business problem

Deploy

Prepare 
the Data

Explore 
the Data

Aggregate 
the Data
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Faster processing

GPU Accelerated Data Analytics with cuDF-pandas
With accelerated compute, data analytics can speed-up 40x4



NVIDIA cuDF x3.6 

Speed
up!

116M Rows



x37 

Speedup!



NVIDIA cuML

x57 

Speedup!

11:44

12.3 s



“cpu”

“cuda”

1:47

32.2 s

x3.6 

Speed
up!





RAPIDS cuML
Accelerated Machine Learning with a Scikit-Learn API

>>> from sklearn.ensemble import
RandomForestClassifier
>>> clf = RandomForestClassifier()
>>> clf.fit(x, y)

>>> from cuml.ensemble import
RandomForestClassifier
>>> clf = RandomForestClassifier()
>>> clf.fit(x, y)

GPU

CPU

Scikit-learn

cuML

50+ GPU-Accelerated Algorithms & Growing

Time Series PreprocessingClassification

Tree ModelsCross Validation

Clustering

ExplainabilityDimensionality 
Reduction

Regression

A100 GPU vs. AMD EPYC 7642 (96 logical cores)
cuML 23.04,  scikit-learn 1.2.2, umap-learn 0.5.3



Accelerating Pandas with NVIDIA cuDF



Accelerating Pandas with NVIDIA cuDF
Up to 50x faster with zero code change



Accelerating Pandas with NVIDIA cuDF
Up to 50x faster with zero code change



cuDF + pandas Workflow

 



Neural Nets  |  Transformers  |  LLMs  |  Gen AI







Scaling Machine Learning
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traditional ML Algos
(log reg, d trees)

Performance plateaus, 
despite more data

Small NN
perf improves

absorbs more data

larger NN
perf scales as NN scales
data absorption scales



Computer Science

Machine Learning

Deep Learning
data → audio, visual, video, structured

LLM
data → text

● Data Prep
● Objective Functions
● Parameter Optimization

Fine-tuning
Transformer NN



In the before times…



In the before times…of 2021



LLMs Are Trained on 
Internet Scale Data

Data Generated is Growing Exponentially

Training corpa

Instruct fine tuning

Preference dataset

Evaluation dataset

https://arxiv.org/abs/2402.18041

https://arxiv.org/abs/2402.18041


In the before times…of 2022



Data Processing for Different LLM Needs

v

Training Foundation Model Fine-Tuning Foundation Model Retrieval Augmented Generation 
(RAG)

Data Size TB and PB GBs GBs

Compute Scale Supercomputer Single-node Single GPU

Frequency One-time Iterative Iterative & Continuous



Data Processing for Different LLM Needs
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Training Foundation Model Fine-Tuning Foundation Model Retrieval Augmented Generation 
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Data Processing for LLMs 
w/ NeMo Curator



In the before times…of 2024



Shrinking the LLMs



➔ Leverage GPU acceleration

• RAPIDS CuDF for Analytics

• Pandas, but faster !

•                          is also faster on GPU !

• RAPIDS CuML for Machine Learning

Fast Experimentation
Why Speed Matters

• The more you experiment …

• The better your models

• The more you understand the data

• The higher your chances of finding a winning idea

• … But experimenting takes time :

• Optimize your pipeline to be able to experiment more
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Shrinking the LLMs
● Self-Instruct
● Model Distillation
● Instruction Tuning
● Knowledge Distillation
● Synthetic Instruction Data Generation



Text Processing



Challenges with Existing Solutions for Training Foundation Models 
Inefficiencies lead to higher TCO and slower time to market

Longer Processing Time Knowledge & ExpertiseUn-optimized PipelinesUn-optimized Models



Why is Data Curation Important?

Enables optimization for specific 
tasks such as reasoning rather 
than general-purpose solutions

State-of-the-art data curation is essential for developing state-of-the-art models across all modalities

Reduces compute requirements 
by orders of magnitude, enabling 

faster iterations

Properly curated data leads to 
more improved accuracy 

across tasks

Decreases both training and 
inference costs significantly

Higher Accuracy Faster Training Task SpecializationTCO Savings

GitHub NeMo framework container Microservice
(coming soon)

PyPI

https://github.com/NVIDIA/NeMo-Curator
https://catalog.ngc.nvidia.com/orgs/nvidia/containers/nemo
https://pypi.org/project/nemo-curator/


Only 1% of Raw Text Data is Curated to Train Foundation Models

Raw Text
8 PB

Curated Data
68 TB

Text Data Curation



High Quality Data Processing Maximizes Model Performance
Data Curation helps build SOTA Models
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7.12%

Unicode 
Correction

4.29%

Deduplication Quality Filtering

Curation Method

LLM Accuracy Improvement on Curated Data

Ablation on 357M Parameter GPT Model

0.25%



NeMo Curator: Features to Train Foundation Models
Achieve higher accuracy with a variety of GPU-accelerated features 

Synthetic Data Generation Deduplication & Classification GPU Acceleration with RAPIDS

� Lexical Deduplication –  Identical 
(Exact) or near identical (Fuzzy)

� Semantic Deduplication –  focuses 
on the meaning rather than the 
exact text

� Classifier Models - State-of-the-art 
open models to either enrich or 
filter your data.

� cuDF -  for deduplication & 
classifer models

� cuML - for K-means clustering in 
semantic deduplication

� cuGraph – for fuzzy deduplication

� Pre-built pipelines - for tasks like 
prompt generation, dialogue 
generation, and entity classification 

� Modular - Easily integrate NeMo 
Curator's features into your 
existing pipelines 

� OpenAI API compatible - Integrate 
custom Instruct and Reward 
models



RAPIDS cuML

Accelerated Machine Learning with a Scikit-Learn API
50+ GPU-Accelerated Algorithms & Growing

Time Series PreprocessingClassification

Tree ModelsCross Validation

Clustering

ExplainabilityDimensionality 
Reduction

Regression

A100 GPU vs. AMD EPYC 7642 (96 logical cores)
cuML 23.04,  scikit-learn 1.2.2, umap-learn 0.5.3



NeMo Curator for Text Processing
Easily integrate different features into your existing pipelines with Python APIs

GitHub NeMo framework container PyPI

https://github.com/NVIDIA/NeMo-Curator
https://catalog.ngc.nvidia.com/orgs/nvidia/containers/nemo
https://pypi.org/project/nemo-curator/


NeMo Curator: Example

GitHub NeMo framework container PyPI

https://github.com/NVIDIA/NeMo-Curator
https://catalog.ngc.nvidia.com/orgs/nvidia/containers/nemo
https://pypi.org/project/nemo-curator/


NeMo Curator - Resources

● NeMo Framework Container

● GitHub

● PyPI

● Installation Guide

● Developer Page

● User Guide/ Docs

● API Docs

● Classifier Models

● Examples

● Best Practices

● Bugs

● Discussions

●

● Curating data for LLM training 

(Blog)

● Curating non-English data (Blog)

● How-to run classifier models

● All blogs

●

● Curating data for PEFT (Blog) 

● Curating synthetic data for PEFT

● SDG using Llama 3.1 405B & 

Nemotron 4-340B

● SDG using Nemotron 4-340B

Getting Started Tutorials & Blogs

Pre-training / DAPT Fine-tuning

https://catalog.ngc.nvidia.com/orgs/nvidia/containers/nemo
https://github.com/NVIDIA/NeMo-Curator
https://pypi.org/project/nemo-curator/
https://github.com/NVIDIA/NeMo-Curator?tab=readme-ov-file#requirements
https://developer.nvidia.com/nemo-curator
https://docs.nvidia.com/nemo-framework/user-guide/latest/datacuration/index.html
https://docs.nvidia.com/nemo-framework/user-guide/latest/datacuration/api/index.html
https://huggingface.co/collections/nvidia/nemo-curator-classifier-models-66b25154213dafdcb8bde900
https://github.com/NVIDIA/NeMo-Curator/blob/main/examples
https://docs.nvidia.com/nemo-framework/user-guide/latest/datacuration/bestpractices.html#data-curator-best-practices
https://github.com/NVIDIA/NeMo-Curator/issues
https://github.com/NVIDIA/NeMo-Curator/discussions
https://github.com/NVIDIA/NeMo-Curator/tree/main/tutorials/tinystories
https://developer.nvidia.com/blog/curating-custom-datasets-for-llm-training-with-nvidia-nemo-curator/
https://github.com/NVIDIA/NeMo-Curator/tree/main/tutorials/single_node_tutorial
https://developer.nvidia.com/blog/curating-non-english-datasets-for-llm-training-with-nvidia-nemo-curator/
https://github.com/NVIDIA/NeMo-Curator/tree/main/tutorials/distributed_data_classification
https://developer.nvidia.com/blog/tag/nemo-curator/
https://github.com/NVIDIA/NeMo-Curator/tree/main/tutorials/peft-curation
https://developer.nvidia.com/blog/curating-custom-datasets-for-llm-parameter-efficient-fine-tuning-with-nvidia-nemo-curator/
https://github.com/NVIDIA/NeMo-Curator/tree/main/tutorials/peft-curation-with-sdg
https://github.com/NVIDIA/NeMo-Curator/tree/main/tutorials/synthetic-preference-data
https://github.com/NVIDIA/NeMo-Curator/tree/main/tutorials/synthetic-preference-data
https://github.com/NVIDIA/NeMo-Curator/tree/main/tutorials/nemotron_340B_synthetic_datagen


68

Customers

70% cost savings, 33% performance 
improvement

Process rel. between 10 million biological 
entities through more than a billion edges. 

100x faster feature engineering , 20x faster 
model training , increased forecast accuracy 



Developer Tools 
and Resources
Accelerate innovation 
and growth

Learn more: developer.nvidia.com

Individuals

Organizations

Community
Dedicated developer 

forums, meetups, hackathons

Learning
Tutorials, self-paced courses, blogs, 

documentation, code samples

Ecosystem
GTC, NVIDIA Partner Network 

Training
Hands-on self-paced courses, 

instructor-led workshops, 
and certifications 

Software
100s of APIs, models, SDKs, 

microservices, and early access 
to NVIDIA tech

GPU Sandbox
Approval basis, multi-GPU 

and multi-node

Research
Grant programs, 

collaboration opportunities

ISVs and SIs
Engineering guidance, 

discounts, marketing opportunities

Enterprises
Tailored developer training, skills 
certification, technical support

Venture Capital
Deal flow and portfolio support      

for Venture Capital firms

Startups
Cloud credits, engineering resources, 

technology discounts, exposure to 
VCs

Higher Education
Teaching kits, training, curriculum 

co-development, grants

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


Thank You


