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Hardware Acceleration with FPGA

Artificial intelligence (AI) has become essential in financial technology (Fintech), powering
applications such as high-frequency stock trading and intelligent portfolio management.

In the industry, linear regression models utilizing Lasso and Ridge Regression are commonly
employed to prevent overfitting and improve accuracy. Additionally, FPGA hardware
acceleration enables more efficient and rapid training and testing with rolling datasets
compared to traditional software-based programming methods.

Execution Time Distribution Hardware v.s. Software HFT Speed Comparison

betweean Hardware and Software HFT

A hardware-based high-frequency trading (HFT) system using FPGA and a software-based HFT
system implemented in Python on a computer each made trading decisions for 20 selected
stocks. The results of their performance are compared in the figure above.

The FPGA-based system completed execution in 0.0086 seconds, while the computer-based
system took 0.098 seconds, demonstrating nearly a 12-fold speed improvement. Additionally,
the standard deviation of the execution time for the FPGA system was significantly lower, at
0.00035 seconds compared to 0.00372 seconds for the computer-based system.

These results highlight the advantages of FPGA-based systems over traditional computer-based
systems, including lower latency, higher energy efficiency, and greater parallelism for high-
performance computing (HPC), allowing for simultaneous processing of multiple intensive
financial data computations.

FSX provides services to high-frequency trading (HFT) institutions by customizing FPGAs for




FnsiuconX Solution 1 ¢
Ultra-Fast AI-Computing
for Investment Porfolio

Computation Time per stock
Computer: 15 mins vs
FSX-FPGA : 3 mins vs

FSX-IC :1 min

MACD

Daily Chart - Nasdag 100 ETF (Q200)

1AC0 minu
the MACD 5

Expected Return

Best Possible CAL

.

o

—~Efficient Frontier

A Maximum Return Portfolio

Risk-Free
Rate

Example Target Volatility
Standard Deviation

MARKOWITZ'S
MODELING

CLASS A

O

INPUT LAYER FULLY CONNECTED LAYER SOFTMAX LAYER

STOCK CLASSIFICATION

Al TRAINING AND
STOCK SELECTION

Fund Investment Portfolio Report

S10K Growth

RISK
CATEGORIZATION

/ Value at Risk A

Expected Shortfall 0 Returmns |
-———————— J

“lIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

]
]
]
[ ]
]
]
]
]
]
]
]
]
]
]
[ ]
]
]
]
]
]
]
[ ]
]
]
]
]
]
]
]
L]
L]

*
‘e

*
L 4
..lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll.“



FnsiticonX Solution 2 @

High Frequency Trading

Traditional . e
Solutions FinSiliconX
Trading Software-Based FPGA-Based Silicon-Based
Server/PC/ FPGA Circuit Semiconductor
Approach Notebook Board IC
Latenc 1ms 1 pus 1ns
4 (0.001s) (0.000,0015s) (0.000,000,0015s)
Speed x1 ~ x300 ~ x1000
Non-
g Reprogram- Reprogram- )
Flexibility mable mable Reﬂgg{gm
Power x40 (200W) x8 (S0W) x1 (SW)
Size Server iPad Power-Bank
-‘High-median power | -High-median power | -Ultra-Low-power
Support -Sever/Data Centre | -Sever/Data Centre | -USB-C Phones
-‘Notebook/PC -‘Notebook/PC -‘Notebook/PC
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