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ABSTRACT. AEQUITAS is a Python-based quantitative research platform whose primary computational bottleneck consists of 19 rolling-window features derived from OHLCV market data. This work presents a C++20 reimplementation of
these kernels, integrated with Python through pybind11 using zero-copy NumPy buffers and explicit Global Interpreter Lock (GIL) release around compute-intensive loops. All kernels reproduce the pandas reference implementation within a
maximum numerical deviation of 1.1 x 1078, At one million rows, per-kernel speedups range from 1.3x for exponentially weighted moving calculations, where pandas already relies on optimized compiled routines, to 27.4x for Average True
Range (ATR). For a parallel RSI-14 workload comprising eight symbols with one million rows each, execution using eight Python threads completes in 5.2 ms, compared with 197.5 ms for sequential pandas, yielding a 37.7x speedup. The
complete 19-feature pipeline achieves a 2.1x overall speedup, with the remaining runtime dominated by DataFrame construction and assembly rather than numerical computation.
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