Minimizing Risk While
Maximizing Gain

Full Feature Space Representation While Upgrading Minimal Subset of
PCs

Tom Drabas
Senior Data Scientist
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a machine learning model

learns from the data



we don't know what
A we don‘t know 29
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Not solvable

Solvable




naive work efficient
~0(n3) ~Q(n?)



restate my

sumptions

https://aka.ms/pi_movie




find a minimal subset of transactions
that covers the universe of all values

&

minimize the cost

of covering the universe of all values




____CUDA

set parallel
~O(nlogn)



1. Calculate cost
2. Sortin ascending order
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average of log of
frequencies of
individual components
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Increasing cost
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import cudf
import pandas as pd
import numpy as np

def calc_log(count id):
return np.log(float(count_id))
gdf = cudf.read_csv( RAP | DS
'../data/exploded.csv’
, delimiter=°¢,’

S R data framework

freq_items = gdf.groupby('feature').agg('count')
freq_items['ln_freq'] = gdf['count_id'].applymap(calc_log)

)

gdf = gdf.set_index('feature’)
freq_items = freq_items.set_index('feature’)
gdf = gdf.join(freq_items, how='left’)

gaf

gdf.groupby('id').agg([ 'mean'])

gdf = gdf.sort_values(by='mean_ln freq')
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<A NVIDIA.

3. Run Set Prefix Scan on GPU

Based on https://aka.ms/mharris_pps
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Prefix Set Scan

up the tree

DESBIGNED FOR




__global__
void gpu_prefix_set_scan_full_kernel(
const uint32_t* input

s uint32_t* output
s uint32_t curr_val size
, uint32_t rec_cnt

)

extern _ shared__ uint32_t temp[];

int thid =
int offset

// STORE IN TEMP PreﬁX Set Scan

1 50 2 e up the tree

for(int d = n >>1; d > 0; d>=1)
{

blockIdx.x * blockDim.x + threadIdx.x;
=1;

__syncthreads();

if(thid < d)

{
int ai = offset * (2 * thid + 1) - 1;
int bi = offset * (2 * thid + 2) - 1;
set_union_device(ai, bi, temp, curr_val _size, rec_cnt);
}
offset *= 2; DESIGNED FOR
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(2) Set Difference
T

(1) Set Intersect
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Prefix Set Scan

own the tree

DESBIGNED FOR




for(int d = 1; d < n; d <<= 1)

{
offset >»>= 1;
__syncthreads();
if(thid < d) .
{ Prefix Set Scan
int ai = offset * (2 * thid + 1) - 1;
int bi = offset * (2 * thid + 2) - 1;
set_intersect_device(bi, ai, temp, curr_val _size, rec_cnt); d OWI I tI Ie tree
set_difference_device(ai, bi, temp, curr_val size, rec_cnt);
}
}

DESBIGNED FOR
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naive work efficient set parallel

RAPIDS

DESIGNED FOR
cCuUDA

time (minutes) 54.1 18.1 0.43 (~265)
speedup (naive) 2.98x 125.8x
speedup (work efficient) 42.71x

1M records
100k feature values

NVIDIA RTX 2080Ti, i5 2.4GHz, 64GB RAM, NVMe
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