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Performance Needs of Financial Applications

Security AnalyticsBacktesting

Investor Intelligence

Algorithmic Trading

Fraud Analytics

Risk Management
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ASIC

GPU

FPGA

Hardware Accelerators Break Through the 
Processing Wall
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BIG DATA PLATFORMS

Many-cores GPU FPGA

Data Scientists &
Quants &
Developers

Performance 
Engineers

Acceleration Programming Model

Data Science Programming Model Focus on 
Macroarchitecture

Focus on 
Microarchitecture

Programming Model Gap Skills Gap

Inhibitor: Programming Model Gap 
for Hardware Accelerators
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5Bigstream Hyper-acceleration Layer

Zero code change

Dataflow Adaptation Layer

Bigstream Dataflow

Bigstream Hypervisor

Accelerat ion 

BIG DATA PLATFORMS

Many-cores GPU FPGA

Cross platform

Intelligent parallelization and caching 

Cross acceleration hardware
2X to 30X acceleration

SSD Memory Cache
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6AWS F1 TPC-DS Speedup Results vs Spark

• Summary
• Top 40 queries
• 40 sf JSON Data
• Server Config

• Single f1.2xl
• Average

• 4.3
• Maximum

• 5.0
• Minimum

• 3.2
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96 31 66 46 68 89 1 65 2 52 75 79 44 98 55 60 58 82 42 12 37 3 43 71 32 63 9 70 19 36 53 57 34 13 56 33 20 5 73 76 8

Query*

Spark vs. Bigstream Speedup For TPC-DS Queries on AWS F1

*Not STAC Benchmarks
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7Samsung SmartSSD Platform

SmartSSD

FPGA
SSD 

Controller

✓Moves compute to where the 
data is stored

✓High capacity VNAND

✓ Samsung PCIe Gen3 NVMe controller

✓ FPGA with programmable logic, DSP & ARM 
Cores

✓Connectors to common application 
frameworks

Runtime, Libraries, API, Drivers, Acceleration Stack

Connectors to Applications Frameworks

Applications

Databases Video AI and ML Storage & Virtualization
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Broad Range of SmartSSD Use Cases

Image Recognition and Object 
Detection Instantaneous and Multi-Rules 

Fuzzy Search 

Immediate Insights from 
Data Lakes

AI and ML

Enhance Business Intelligence & 
Data Warehousing 

Life Sciences and 
Genomics

Financial Services

Video Transcoding 

Real-Time Log Analytics

Speedup Complex Ad-hoc 
Queries
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9Samsung SmartSSD Speedup Results vs SSD

• Summary

• Top 40 Queries
• 200 sf JSON Data
• Server Config

• Single SmartSSD
• Average

• 4.9
• Maximum

• 6.2
• Minimum

• 4.0
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84 27 97 86 12 50 105 3 105 32 82 99 79 63 53 20 2 98 26 55 43 71 9 52 44 65 49 37 36 5 76 60 33 56 19 46 73 34 8 68

Query*

Spark vs. Bigstream Speedup For TPC-DS Queries on SmartSSD

*Not STAC Benchmarks



Thank You!
Check off Bigstream to start the conversation
roop@bigstream.co
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1
1Samsung SpartSSD Results

• Summary

• All 100 Queries
• 200 sf JSON Data
• Server Config

• Single SmartSSD
• Average

• 3.9
• Maximum

• 6.2
• Minimum

• 1.0
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12Bigstream Acceleration of TPC-DS Spark On AWS 
F1

Executor Node

Bigstream
Compiler

YARN

Many-cores F1

Catalyst

Cluster
Management

Master NodeClient Application

TPC-DS 
Query

Application 
Commands

Node Manager

Spark Task

• Zero Code Change

• 4X Acceleration 
over CPU alone

Y
Bigstream Runtime

Executors

N
Accelerate?

Physical Plan

Tasks (Normal/Hyper-accelerated)

HW Accelerator 
TemplatesHyper-Acc Tasks

Resource Management Messages

Application
Master


