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Two birds, one (special) stone,
Unifying FInHPC and Al

Accelerated & Converged Al +HPC solutions to unlock T
value in Trading, Banking and Financial Institutions e




Trading Participants in
Capital Markets - HPC
+Al needs

« Hedge Funds, High Frequency Trader
HFTs, Market Makers

« Global Market Risk Investment Banks,
Wholesale/Commercial & Retail
Banking

« Asset managers - Pension funds,
Insurance

- Capital Market Infra firms such as
Data Providers and Exchanges in
Front Office, Middle Office and Back

Office areas

all of whom have extensive calculations
and operations so can help your
individual firm

CUSTOMER TYPE

SELL-SIDE
Global Market IB Banks
Broker Dealers, Market
Makers, Securitization

BUYSIDE
HEDGE FUNDS,
MARKET MAKERS — High
Frequency Traders HFTs

ASSET MANAGEMENT -

Pension funds, Insurance,

Corporates, Commercial
Banks

CAPITAL MARKET INFRA

DATA PROVIDERS
CLEARING & EXCHANGES

SERVICE PROVIDERS

MODELLING PROCESS

Input Data /
Scenarios

Price Discovery & Risk
Market & Data Models
Algo Models
For
ASSET CLASSES!

Output Data /
Back-Testing

ACTIVITY

Securities Market Making
Traded Product
Pricing & Risk, P&L, Value
at Risk (VaR)

Wholesale

Trading Models
Asset Management -
Factor Models

Alpha, Enhanced Returns
& Risk

Trading Data & Metrics
Predictive Signals,
Alternative Data

GPU's Used In All Areas in Front Office, Middle Office and Back Office

Price & Signal Discovery — using Scenario Gen, Simulation & Sampling

Accelerated Calcs for Trading & Risk — Pricing, VaR, Future Exposure, Intraday / T+1 calcs
Alternative & Unstructured Data for Alpha — NLP

Note! ASSET CLASSES - EQ, IR, FX, COMM, CR, Securitization products <INVIDIA I



Financial Services Needs - Revenue, Operations & CX
Al Solutions - Seeking Higher Al ROl from Top to Bottom

Financial Revenue

140

0

Quant Finance
Market & Counterparty Risk
Algo Trading & Backtesting

KYC / AML / Fraud
Customer Onboarding
ID Verification

Cyber & Compliance

7

e

Underwriting & Analytics
Underwriting with Alt Data
Modelling & Back testing

OPS

Margining & Settlement
Collateral & Margin

Exposure Analytics — Default,
and Traded Underwriting

W

P
T =

Alt Data

News & Sentiment NLP Data
Satellite & Video Imagery
Earnings transcriptions
Synthetic data

Intelligent Automation
Intelligent Document
Extraction - Contracts
Backoffice & Claims

ol 1

L

o

Conversational Al
ConvAl — ASR/TTS

Customer Experience CX/Internal Employee EX

| (oo N o)

NLP Chatbot
Chatbot / Avatars,
Transformer Models,
Generative Al Q&A

=

Personalization
RoboAdvisory,
Recommendation

“ANVIDIA. I



SANVIDIA.  Guesrvcrs

WHY NLP GENERATIVE Al/LLMs in Trading & Banking

Need for Real time calcs and Al Models

McKinsey reports - Advanced analytics in asset management beyond the buzz, Generative Al is here to change biz

Results and Industry Needs

Staying on Top of Market Consequences & Solutions

\ // . \ 4 . .
+ + =Lower Sharpe -> Redemptions " : «Continuous Real-time exposure

= Upside - Unable to generate = Unstructured -> Alpha/Beta
excess returns/beat market = Unstructured -> Default Risk
= Downside Risk - Failures such = NLP Older -> Newer accuracy

/= Lack Real time insights '
. as Credit Suisse, SVB, Banks, (e.g. yourfirmGPT)

|« Unstructured potential is not
. tapped fully

. = Extremely Volatile Market
. Market signals are viral -

' Behavioral finance is hard

Melvin Capital HF (Game stop) .
- Contracts - MSA, CSAs, Support Newer models on

. Newer Compute needed
Derivative and bespoke = Concentration risk/scalin
contracts | g

\ N ~ ‘. =Al Governance & Guardrails )/
N\ \ ~ Vs
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supporting blog with quant finance+Al NLP convergence Snvioia I



https://www.mckinsey.com/industries/financial-services/our-insights/advanced-analytics-in-asset-management-beyond-the-buzz
https://www.mckinsey.com/capabilities/quantumblack/our-insights/generative-ai-is-here-how-tools-like-chatgpt-could-change-your-business
https://stacresearch.com/news/NVDA231030
https://stacresearch.com/news/NVDA231030
https://developer.nvidia.com/blog/new-risk-calculation-record-in-financial-services-with-dell-and-h100-system-for-hpc-and-ai/

SANVIDIA.  Gurervcrs
NLP/Generative Al from Research to Production issues

HPC + Generative Al is revolutionizing Front/Middle/Back office where today’s financial firm challenges are
developing and backtesting trading Al strategies, calibrating models, and looking r causal risk scenario calculations

Data Modelling challenges: Organizations not relying and tapping on unstructured data where 70% or more of
organizational information is unstructured alternative data, as in an IDC report .

Generative Al Modelling challenges : Lack accuracy, full of hallucinations, high latency (not low) and costs high (in order
of priority)

FSI Vertical domain needs: Need high accuracy and reducing misleading predictions ("hallucinations"). Techniques
like Retrieval Augmented Generation (RAG) with vector embeddings, fine-tuned hybrid language models for domain,
and temporal time-series semantic search in low latency maximizing tokens

Solution: Empower financial firms to optimize quant research, accelerate alpha returns, refine trading strategies,
and streamline risk management by building a cost-effective "Al factory”.

Facilitating new world trading, causal time based LLM analytics and exposure analytics

End audience Financial Institutions for Traders, Lines of Business and Board of Institutions providing the high
accuracy, reduced hallucinations, reduced latency, scaling, reduced Al factory cost via hybrid RAG for use cases.

NVIDIA CONFIDENTIAL. DO NOT DISTRIBUTE. NVIDIA


https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fblog.box.com%2F90-your-data-unstructured-and-its-full-untapped-value&data=05%7C02%7Cpramamoorthy%40nvidia.com%7C42f501d6add04f66543408dc78c4a6ce%7C43083d15727340c1b7db39efd9ccc17a%7C0%7C0%7C638518033239523214%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=VZiTiFTlJX6opa2L1NQO2H4EBa0CRcdSBFrLsKwnvi8%3D&reserved=0

@ANVIDIA.  Gurervacee
Satisfy GenAl/DL, Quant Finance, HPC and ETL/ML

Not only LLMs use with 1. Gen Al/DL Neural Nets 2. Quant Finance/HPC and 3. ETL/ML

Al (Neural nets) - LLM/GenAl

Quant Finance / HPC

Data Processing - ETL/ML

with LLMs, Other Systematic * Pricing, Risk (MC Sim, Margin, FRTB,  * Feature Engineering, Data Prep, &
Trading Algos CVA, SIMM, XVA) & Back testing Data Science (e.g., XGBOOST)

* Framework - PyTorch/TensorFlow, * Framework - CUDA C/C++, Parallel * Framework - NVIDIA Accelerated
NVIDIA NIM e.g. RAG based Algorithms C++, NVIDIA Accelerated Python on Steroids - RAPIDS, Spark
retrieval, NVIDIA Al Enterprise Python - RAPIDS, Open ACC on GPU

* Al Unstructured Data using NLP

Full Stack plus Accelerated Software

NVIDIA A100 NVIDIA H100
Tensor Core NVIDIA L40S Tensor Core
GPU for Tensor Core GPU for
LLMs and GPU for Al LLM Training/
inference Inferencing —— Deployment

10X Faster Inference
than the HGX A100 than the previous Gen A100s

1.5X Inference Performance

20X Vvolta Performance



https://rapids.ai/
https://www.nvidia.com/en-us/deep-learning-ai/solutions/data-science/apache-spark-3/
https://www.nvidia.com/en-us/deep-learning-ai/solutions/data-science/apache-spark-3/
https://nvidianews.nvidia.com/news/generative-ai-microservices-for-developers

SUPERMI
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Converged HPC + Al: Needs Heterogenous Compute with Software (Software is key in Enterprises)

‘ : DATA
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NVIDIA.

RAPIDS Accelerator
for Apache Spark

- Helps reduce data science
processes from hours to seconds

- bx faster data processing than
CPU-only configuration

- 4x cost saving than CPU-only * Open-source ML frameworks

configuration

<3

NVIDIA.

RAPIDS

./.1'/.1' PaddlePaddle

@xnet

TRAIN AT
SCALE

% o
¢ PyTorch NVIDIA.
NIM

N
1F TensorFlow TAO TOOLKIT

+ Train, Adapt, Optimize Models in
hours vs. months with your own
LLM Models

optimized for GPU

 Integrated w/ NVIDIA RAPIDS to

simplify development

OPTIMIZED FOR INFERENCE —
74 i
@) 7

NVIDIA
| —_—
t@_—'-_ NIM
L\ G-

+ Maximize throughput for latency-

critical apps w/ compiler &
runtime

+ Optimize every network (CNNs,

RNNs, & Transformers)

+ Optimizes use of GPU memory

bandwidth

DEPLOY AT

SCALE

<3
NVIDIA.
NIM

<3

NVIDIA.

TRITON INFERENCE SERVER

« NVIDIA NIM

+ Fast & scalable Al to applications

« Support for all major Al frameworks

+ Up to 146x performance increase
over CPU-only

« Triton with FIL backend delivers
best inference performance for
tree-based models on GPUs

Full Stack plus Accelerated Software — NVIDIA Al Enterprise and NVIDIA NIM are also optimized for latest architectures

NVIDIA Grace
Hopper GH100
CPU+ GPU for

LLMs and
inference

'/ X Faster data transfers
and queries than PCle Gen 5

NVIDIA Grace
Hopper GH200

CPU+ GPU for
LLMs and
inference

3.5x more memory and 3x
more bandwidth than the °

current generation

Latest from NVIDIA GTC 2024

NVIDIA Blackwell Architecture -
https://nvidianews.nvidia.com/news/nvidia-
blackwell-platform-arrives-to-power-a-new-era-of-

computing
NVIDIA GB200 Grace Blackwell Superchip

<EANVIDIA. I


https://developer.nvidia.com/blog/nvidia-nim-offers-optimized-inference-microservices-for-deploying-ai-models-at-scale/
https://www.nvidia.com/en-us/data-center/products/ai-enterprise/
https://developer.nvidia.com/blog/nvidia-nim-offers-optimized-inference-microservices-for-deploying-ai-models-at-scale/
https://nvidianews.nvidia.com/news/gh200-grace-hopper-superchip-with-hbm3e-memory
https://nvidianews.nvidia.com/news/gh200-grace-hopper-superchip-with-hbm3e-memory
https://nvidianews.nvidia.com/news/nvidia-blackwell-platform-arrives-to-power-a-new-era-of-computing
https://nvidianews.nvidia.com/news/nvidia-blackwell-platform-arrives-to-power-a-new-era-of-computing
https://nvidianews.nvidia.com/news/nvidia-blackwell-platform-arrives-to-power-a-new-era-of-computing
https://www.nvidia.com/en-us/data-center/gb200-nvl72/

SANVIDIA.  Gursran

Functional workflow Unifying HPC + Al
End-to-end Data science pipeline

Building Adaptive Trading Strategies — Real-time information analysis (e.g. information retrieval on contracts) with Early Warning
Indicators, Alpha, Beat Market Returns — Enhanced Beta

Tabular Data Input Data Processing Environment Data & Model Processing

= — OnPrem / Hybrid e.g., : :
(e.g. Cloudera, Cloud) Trading Pre-Calcs Algo Trading Model Development
B|00mber Flat flle e Tl’ade, Market, Y Price Discoyery . Develop & TeSt m0de|(s)
Reference Data (Pre-Processing)?! * Risk Valuation Quantitative?
xchanges + DIY Build / Buy e.g., ML (XG Boost)!

Y (e.9..100 A100/H100 per client) - ISVs - DL Algos (LSTM / RNN/ LLM)®

Alternative Unstructured c S e [ Tlie Seies SEEkase S . Model Training
Semi-Structured data onverge . Back-Testing

Structured DB Paper
News WSJ, Barons Relational — SQL, Oracle
Time-Series — KDB plus (HFT —

Tick DB), Postgres-Time Series, GPU Research Alterna3t|ve : : Model Validation
: Twitter, databases Data Signals Price / Risk Models?2
Social Reddit Unstructured DB * NLP /LLM Transformers (e.g., your Alt Data LLM Models3
e.g., KDB.AI, NoSQL, MongoDB own FinGPT) Algo Trading®23
Oracle, Azure Cosmos DB, WS . Aggregated Metrics by Ticker
Inferencing / Prod
Quant Parallelization,
Alt Data Bloomberg Unstructured Data | ML/ DL Inferencingiz
S&P Global Consolidation — Pre-Processing

Legend — Accelerating with NVIDIA SDKs / Libraries

Backoffice ( Faster STP)
1RAPIDS, Accelerated Spark — Data processing Al Contracts Automation3
2NVIDIA HPC-SDK, RAPIDS, Accelerated Spark — Simulation and Modelling Settlement (T+3 -> T+1)!
3NVIDIA Al Enterprise — Triton, NVIDIA App Frameworks e.g., NeMo or Opensource

“ANVIDIA. I


https://www.blackrock.com/us/individual/insights/ai-investing?hss_meta=eyJvcmdhbml6YXRpb25faWQiOiAxODkyLCAiZ3JvdXBfaWQiOiAxMTE1NTMzLCAiYXNzZXRfaWQiOiAyMjU2NjQ5LCAiZ3JvdXBfY29udGVudF9pZCI6IDExNjkwMjg1MSwgImdyb3VwX25ldHdvcmtfY29udGVudF9pZCI6IDE4MjY4Mzg3N30%3D

<ANVIDIA.  Guesr
End-End Al Data workflow example for Trading & Banking

Alpha Generation using Alternative Data (Gen Al LLM) and CFO GPT, Investor Relations Alpha Research

Data Prep Train Model Deployment
Unstructured data ¢ Inference Serving & ,ﬁ:ol?;\;ét\ion

NVIDIA NIM
Triton, Tensorrt-llm

b ]
Models

Throughput and Latency Optimization

Need high accuracy/reduced
hallucinations - Prompt Engineering,
Tuning, RAG/LLM

NVIDIA Al
Enterprise
NeMo
Al Foundations

Data Platform

Unstructured

Internal — Research
analyst reports,
Contracts, Trade

Unstructured Data
insights

Alternative Data Q&A for
Decision makers
(Discretionary, Quantitative)

LLM Transformer
models (RLHF —
Reinforcement

NVIDIA NeMo

RAPIDS, Curator
News — WSJ,

Barron Learning from

Human feedback) Early Warning Signals for

Counterparty Risk (Default,
reputational)

Data Set Curation

Social — Twitter, )
Reddit Prompt & Fine

Domain data sets tuning (domain data)

Predictive Signals for Alpha
— For Fine tuning

Filings— SEC
10K/10Q, Reddit

Firm FinGPT

| CFO GPT, Investor Relations
(Alternative Data)

Monitoring
Model Store
Alternate data—

Bloomberg, Internal

Validation

Al Governance

Model Telemetry

A

1000s of articles 500s PB Models across GPUs In low ms real-time

(Batch/Real time)
- NV Accelerated Step - NV SDK SANVIDIA I
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Converged HPC+ Al use cases in
action

KX/Murex




<A 7o ¢ IKX <invibia @-

o Trade Ideation, Trade Execution and Risk Management

Data Preparation Model Training Inferencing Deployment i

Data Sources (

@& Trade Ideation & Research NIM
Structured ~v [o20 e

K

* Market Data NI

- Order/Execution Data Hybrid RAG

» Security Master Data AL NeMo Customizer

» Corporate Action Data T Iz D
Vector 1 N . L_

Unstructured ) =}

. SEC Filings SEIEIEEE | l

- Analyst Reports -

- Company Transcripts Timeseries $ i_!:!‘

« News Database NeMo Retriever

AAnviDIA
DGXCLOUD

RAPIDS I(x \A\/! KDB.AI

A



HPC +Al Today- Trade, Risk and Compliance KX Jnvibia

Improving Accuracy "How do recent SEC filings “Your investment in XYZ Corporation is currently considered
Reduced hallucination and impact the risk profile of my high risk due to its above-average volatility [1] and recent

low latency scaling for portfolio?” negative developments, including regulatory investigations [2]
user queries via various and significant client loss [3].”

steps* to get a usable l 1

model into_F.)ROD . Real-time Real-tlme RAG . . [eguiellle]

» Customizing embedding Eamings Intention Engine Management

System

* Ranker for retrieval and Transcripts

» Fine-tuned generative
Al model increase the
accuracy/reduce

. . . Regulatory

hallucinations helping to Filings
deploy the
NLP/Generative Al
model into production at

low latency. Analyst
Reports

|

Time Series
Analytics

Market
Data

Embedding time is
reduced on the Grace
Hopper from 22 hours to 2
hours on the Grace

Traditional Data

Hopper which improves Sources
accuracy and latency.
RAG Search Accelerated

s

200K embeddings per GPU I Ranked Facts E Quantitative Engine on NVIDIA
10 ms queries I Il Not approximated, results S 1,000 scenarios for Trading and Risk
Constant search time contain exact numerical data Calcs, Model Dev & Backtesting




KX SJnvibia

Powering the Al Industrial Revolution
Building and Running Enterprise Gen Al Applications

NVIDIA Al Foundation
Pre-Trained LLMs

Cf\ Cloud
$ - o e

Enterprise

I .I DEX Cloud
|
NVIDIA : Enterprise On-Prem Trading
DGX Cloud — s GenAl Cloud Al

Microsaft crRALE pe— - - - APIs

pa ™ e B IV | Applications
I
|
J

1 i
Enterprise SaaS ) Enterprise Al chatbots
& Al Platforms @ Are built with Retrieval

Custom LLM

Model Container —>  FilAdobe  Gidatabricks  <— Augmented Generation (RAG),

gettyimages B Hugging Face which augments the knowledge

Al
Foundation DGX Cloud

Factory

Muodel

= servicenow  Jjgsnowflole ™ in the LLM with Enterprise data
wee %: .:# KDB.AI mapped to a Vector D[;tabase,

L | thus reducing “hallucinations”.
I |
Developers can connect

NVIDIA Al foundry service NVIDIA Al enterprise ecosystem additional or 3™ party services to
for building Enterprise Al applications for running Enterprise Al applications the Al chatbot via cloud Al APIs.

A NVIDIA



HPC Quant Finance -

RESULTS OF NVIDIA WORKING WITH
MUREX R&D WITH THE NEW NVIDIA
GRACE HOPPER SUPER CHIP

PERFORMANC {“7\

HARDWARE COST f \

XVA Counterparty Credit Risk on Grace Hopper

anviDia /A murex

~5x in XVA Speedup and power

XVA Evaluation Comparison

120

100 100

100

80

60

38
40 31
21.7 22
) . = = .
: H -

Intel XEON Gold V100 AMD Epyc A100 Intel Platinum H100 Grace Hopper 200

B Time to Compute M Power Consumption

Figure 1- XVA Counterparty Credit Risk Benefits on Heterogenous Grace Hopper (CPU/GPU)



TCO, ROI and Productivity in HPC+Al use cases

Resources and NVIDIA GTC Customer stories

Capital One Example

100x
Training Time
Before GPUs: Improvement
26-H
oour RAP)DS
Run Time

* Reduce No of Servers
(e.g., CVA Credit valuation)
— 100 to 4 servers and 7X
speeds up on Grace Hopper

* Baseline cost — Before 100
Servers @15,000 = 1,500,000

+ After - 4 Servers @ 443,929

* Reduced TCO saving 71%
(1,056,071) for one use case

* Avoid costly Maintenance,
Reduced Admin server costs

Generic Savings Calculator Per Year

98% @
Decrease in 1«
total costs After GPUs:
15-Minute
ifg dask
r’ Run Time

* Do Generative Al + Data

Science + Quant Finance

Multiple accelerated
workloads > 20x the Speeds
for Quant Finance and Data
Science

Leveraging Spark 3 and
NVIDIA’s GPUs to Reduce

Cloud Cost by up to 70% for
Big Data Pipelines - Paypal

Reduce TCO Increase ROI - Do More with
by 71% the Hardware Productivity

No. of Data Science models 50 400 5000
No. of Al models (e.g., Small, 5 40 500
NIV FETE FENE) ey
Estimated Cost
$05M $4-5M $65M

Savings

Choice - Language, Framework

NVIDIA HPC SDK, C/C++
CUDA, ISO C++ parallelism,
RAPIDS in Python, NVIDIA
SPARK on GPU, RAPIDS /
DASK with single line code
changes

NVIDIA Al Enterprise (DL
Model and Framework)

Software ISV Partners
 Example ISVs -KX, Murex

+ Algo Trading, CFO GPT,
KYC/AML/Fraud, NVIDIA Al

Other Resources

» STAC A2 blog, STAC A3 blog

» Book limit order prediction blog
« JPMC Risk Calculations

NVIDIA GTC Sessions:

« Capital One
¢ Cohen & Steers

+ Wells Fargo
Citibank NN For Exotic
CBOE

Bank of America

<@ANVIDIA. I


https://medium.com/paypal-tech/leveraging-spark-3-and-nvidias-gpus-to-reduce-cloud-cost-by-up-to-70-for-big-data-pipelines-e0bc02ec4f88
https://medium.com/paypal-tech/leveraging-spark-3-and-nvidias-gpus-to-reduce-cloud-cost-by-up-to-70-for-big-data-pipelines-e0bc02ec4f88
https://medium.com/paypal-tech/leveraging-spark-3-and-nvidias-gpus-to-reduce-cloud-cost-by-up-to-70-for-big-data-pipelines-e0bc02ec4f88
https://developer.nvidia.com/blog/limit-order-book-dataset-generation-for-accelerated-short-term-price-prediction-with-rapids/
https://developer.nvidia.com/blog/accelerating-inference-on-end-to-end-workflows-with-h2o-ai-and-nvidia/
https://developer.nvidia.com/blog/detecting-financial-fraud-using-gans-at-swedbank-with-hopsworks-and-gpus/
https://www.youtube.com/watch?v=nsUE3bSD-V0
https://developer.nvidia.com/blog/new-risk-calculation-record-in-financial-services-with-dell-and-h100-system-for-hpc-and-ai/
https://blogs.nvidia.com/blog/2019/05/13/accelerated-backtesting-hedge-funds/
https://developer.nvidia.com/blog/limit-order-book-dataset-generation-for-accelerated-short-term-price-prediction-with-rapids/
https://www.nvidia.com/docs/IO/77309/JP-Morgan.pdf
https://www.nvidia.com/en-us/on-demand/session/gtcsj20-s22136/
https://www.nvidia.com/en-us/on-demand/session/gtcspring22-s42347/
https://www.nvidia.com/en-us/on-demand/session/gtcspring21-s32182/
https://www.nvidia.com/en-us/on-demand/session/gtcspring21-s32060/
https://www.nvidia.com/en-us/on-demand/session/gtcspring21-s32274/
https://www.nvidia.com/en-us/on-demand/session/gtcspring21-e32366/

@ANVIDIA.  Guesrvicrs

Experience HPC +Al Convergence benfits
Accelerated & converged AlI/HPC in Capital Markets on Heterogenous Compute with Super Micro

What would a journey look like?
Test on NVIDIA Launchpad Test on Your Own Cloud

1. Run a workshop with the relevant team and validate
the problem statement / use case with NVIDIA
LT GG ERS financial services team and a preferred partner (ISV or
GSI consulting partner) on an agreed use case tied to
K workload (4-8-hour workshop)
2. Run Agreed Use case with workload type —
Quant Finance or Generative Al workloads on

accelerated compute on Super Micro for your use case
(2-4 weeks)

Collaborate on shipping into production (2-3 weeks)

4. Document findings and present to key stakeholders
(1-2 weeks)

Visit nvidia.com/launchpad

<A NVIDIA. I
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