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# 1mport pandas as pd

1mport ducks.pandas as pd
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Timestamp Open High Low Close Volume_(BTC) Volume_(Currency) Weighted_Price

0 1325317920 4.39 4.39 4.39 4.39 0.455581 2.000000 4.390000

1 1325317980 NaN NaN NaN NaN NaN NaN NaN

2 1325318040 NaN NaN NaN NaN NaN NaN NaN

3 1325318100 NaN NaN NaN NaN NaN NaN NaN

4 1325318160 NaN NaN NaN NaN NaN NaN NaN
4857372 1617148560 58714.31 58714.31 58686.00 58686.00 1.384487 81259.372187 58692.753339
4857373 1617148620 58683.97 58693.43 58683.97 58685.81 7.204848 428158.146640 58693.226508
4857374 1617148680 58693.43 58723.84 58693.43 58723.84 1.705682 100117.070370 58696.198496
4857375 1617148740 5874218 58770.38 58742.18 58760.59 0.720415 42332.958633 58761.866202
4857376 1617148800 58767.75 58778.18 58755.97 58778.18 2.712831 159417.751000 58764.349363

4857377 rows x 8 columns

https://www.kaggle.com/datasets/mczielinski/bitcoin-historical-data

bitcoinM 149 = &
DM+ B R
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F—4 7 L—.I (Pandas)

® T—JIT—ARHDOT—21EELEE I:!| pClndC]S
® Python®MPandashH & '

Timestamp Open High Low Close Volume_(BTC) Volume_(Currency) Weighted_Price
\Y —
lj ,r }[/ F 7:’~ S 9 @*&L\':lnl < 0 1325317920 4.39 4.39 4.39 4.39 0.455581 2.000000 4.390000
1 1325317980 NaN NaN NaN NaN
| ‘x :_I: 1_5 E*&Z_ é 2 1325318040 NaN NaN :k *é E (NaN) NaN NaN
-~
- - 3 1325318100 NaN NaN NaN NaN NaN NaN NaN
B 5 DEMCHIBRNERIZITA S
4 1325318160 NaN NaN NaN NaN NaN NaN NaN
4857372 1617148560 58714.31 58714.31 58686.00 583686.00 1.384487 81259.372187  58692.753339
—
\ 9 -U- /r T° T S y l" y??sn 6 4857373 1617148620 58683.97 58693.43 58683.97 58685.81 7.294848 428158.146640  58693.226508
4857374 1617148680 58693.43 58723.84 58603.43 58723.84 1.705682 100117.070370  58696.198496
— \
| Python‘h J: %)F;:ﬁ% ﬂi]g:_'li—t 4857375 1617148740 5874218 58770.38 58742.18 58760.59 0.720415 42332.958633  58761.866202
e N 4857376 1617148800 58767.75 58778.18 5875597 58778.18 2.712831 150417751000  58764.349363
BEEEET7ILIY XLEDEE
4857377 rows x 8 columns
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Pandas
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numpy
pandas
scipy
scikit-learn
matplotlib
pyspark
networkx
tensorflow
nltk
seaborn
pytorch
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Model training
and scoring

HWHFEICEKY

ILIJ

REBTEAST -2 4BE [T-20sABEa-T (¥ 5]

T—2AIEEREHSE, [HKkE) LA | httos://xtech.nikkei.com/atcl/learning/ Anaconda

lecture/19/00110/00001/
W& fEfR The State of Data Science 2020
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Pandas 7 0% 5 LD

Opendll(D—B Z & DFEH %KD 515l

import pandas as pd

df = pd. read_csv("bitstampUSD_1-min_data_2012-01-01_to_2021-03-31.csv") [ csvD 7 A ILERAIAFH

df["Day”] = df[“Timestamp”] // (3600%24) % 3600%24 | "% FILTF—2FHSFOEM |

BED¥

grouped = df [[“Day”, “Open”1].groupby (“Day”).agg(‘mean”) [ ZN—TFF15

£r . rr . -
grouped. columns = [“Open_daily mean”] | F|&ZH Timestamp Day  Open |Open_daily_mean
0 1325317920 1325289600 4.39 4.465000
— — " — y = = A 1 1325317980 1325289600 NaN 4.465000
merged = df. merge (grouped, how="left”, | ef{ T—JILEEES pt_ind
2 1325318040 1325289600 NaN 4.465000
Timestamp) Open High Low Close Volume_(BTC) Volume_(Currency) Weighted_Price 3 1 32531 81 00 1 325289600 NaN 4465000
0 1325317920 439 439 439 439 0.455581 2.000000 4.390000
1 1305317980 NeN NeN NaN NaN NaN NaN Nal 4 1325318160 1325289600 NaN 4.465000
2 1325318040 NaN NaN NaN NaN NaN NaN NaN
3 1325318100 NaN NaN NaN NaN NaN NaN NaN Ilj:ll j]
& jj 4 1325318160 NaN NaN NaN NaN NaN NaN NaN _\\ 9 4857372 1617148560 1617062400 58714.31 58347.805624
9 4857372 16171485608 58714.31 M8714.31 58686.00 58686.00 1.384487 81250372187  58692.753330 4857373 1617148620 1617062400 58683.97 58347.805624
(ﬁ 1:%) 4857373 16171486200 56683.97 [8693.43 58683.97 56685.51 7.294848 428156146640  58693.226508
4857374 1617148680) 58693.43 M8723.84 58693.43 58723.84 1.705682 100117.070370  58696.198496 4857374 1617148680 1617062400 58693.43 58347.805624
4857375 1617148740l 56742.18 J8770.38 58742.18 58760.59 0.720415 42332958633  58761.866202
4857376 16171488000 58767.75 W8778.18 5875597 58778.18 2712831 159417.751000  58764.349363 4857375 1617148740 1617062400 58742.18 58347.805624
4857377 rows x 8 cofimns 4857376 1617148800 1617148800 58767.75 58767.750000
O ﬁ
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2012 2013 2014 2015 2016 2017

[5] Ogleari, M. et al.: String figure: A scalable and elastic memory
network architecture, 2079 IEEE International Symposium on High
Performance Computer Architecture (HPCA), IEEE, pp. 647-660 (2019)
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Ducks: Architecture

PRESEIRIZHRDE LT Python Frontend AT L—LT—2
o LIEE (Pandas API) LLVM/MLIR % % 8
e JAVKIVER X @
. BSEAE/SR IR Builder MLIR

c INYHOITUFR

sndl Optimization
— Passes

IR Executor
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(Define-by-run)

IR Builder

il & 5& D

Python7 045 5 L IR (P E&E

import pandas as pd ducks.read_csv(“1l.csv”)

_ y ) ducks.groupby_agg(
gf = pd.read_csv(“l.csv”) W0, “a”, “sum”)

= groupby(“a”) .sum()
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Ducks IR
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ducks.filter(%v0, %cond) ducks.project(%v0, “a”)

ducks.project(%vl, “a’”) ducks.filter(%vl, %cond)

filter((TD ) & projectFIDHHE)D ANE Z
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1) import X DEEDH T,
2) Pandas 23X L TR K17 1§, F¥85.84F (450 1))

FAY—/N\—

Xeon Gold 6226
(123 7), 192GB
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q01 q02 q03 q04 q05 q06 g07 q08 q09 q11 gq12 q13 q14 q15 q16 q17 19 921 22 q23 924 929 q30 q01 q02 q03 gq04 q05 q06 q07 q08 q09 q10 q11 gq12 q13 q14 q15 q16 q17 q18 q19 g20 921 g22
Queries Queries
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