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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 SC I py
1 1325317980 NaN NaN NaN NaN NaN NaN NaN SClkl‘t— learn I. pq nda S
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4857376 1617148800 58767.75 58778.18 58755.97 58778.18 2.712831 159417.751000 58764.349363
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python7 A7 7 L FireDucks IR

read_csv('data.csv', %arg0)
rolling_aggregate(%tl, 60, 60, 'mean')
project(%t2, 'Close')

slice(%t3, -1000, None, 1)

pd.read_csv(“data.csv”)
.rolTing(60).mean()

[“Close”]
.tai1(1000)

.plot() ¢ @l (2@ L 7-SSAFE =
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read_csvz ZE1T FireDucks N &8 CTread _csvophERK S 115
pd.read_csv(“data.csv”)

.roll1 60).
[5210;29]( )-mean©) L_ODHJ—LT}\':\_'\’C ITZERDesv 7 7 A4 ILD

.tai1(1000) Fo A AR IIITH AL L
.plot()

%tl = read_csv('data.csv', %arg0)
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read_csvz ZE1T FireDucks N &8 CTread _csvophERK S 115
pd.read_csv(“data.csv”)

.roll1 00).
[2810;29’]( )-mean k—@ﬁif:}f_‘\f ITZERDesv 7 7 A4 ILD

.tai1(1000) Fo A AR IIITH AL L
.plot()

%tl = read_csv('data.csv', %arg0)

FireDucksDread_csvD3EZE (FIREAR)

def read_csv(filename):

value = irbuilder.build_op(OP_read_csv, filename)
return DataFrame(value)
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rolling.mean% 1T rolling_aggregate op A\ ER X 115

read_csv('data.csv', %arg0)
rolling_aggregate(%tl, 60, 60, 'mean')

.ta11(1000)
.plot()
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pd.read_csv(“data.csv”) ° read_csv('data.csv', %arg0)
.rol1ing(60). 9 rolling_aggregate(%tl, 60, 60, 'mean')

project(%t2, 'Close')

.ta11(1000)
.plot()
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tailx 17T
pd.read_csv(“data.csv”)
.rol1ing(60) .mean()

“Close”

.ta11(1000)

.plot()

slice opHERL T N5

read_csv('data.csv', %arg0)

project(%t2, 'Close’)
slice(%t3, -1000, None, 1)

rolling_aggregate(%tl, 60, 60,

"mean')
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plotZ 1T

pd.read_csv(“data.csv”)
.rol1ing(60) .mean()

read_csv('data.csv', %arg0)
rolling_aggregate(%tl, 60, 60, 'mean')
project(%t2, 'Close’)

[“Close’”] ject
.tai1(1000) slice(%t3, -1000, None, 1)

plotlz W DH BB MAA > FD—D (fBIZlE repr 7 &)

print(df) __repr__lZprintATHIHEI N3
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df = pd.read_csv("sample.csv")
sorted = df.sort_values("b")

result sorted[["a"]]

PR EREM @
@values “b”

\ 4

@ uan

AJIIR

df = pd.read_csv("sample.csv'")
dfz — d_F[[“a", “b"]]

sorted df2.sort_values("b")
result sorted[["a"]]

read_csv
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df[~df[“a”].isnull()] #a%lHinull T W T7Z TR > aZl A nullD 1T Z HIBR

‘ df.dropna(“a”)

df[“timestamp”].dt.strftime(“%Y”).astype(int)  # timestampZ| o FDELY H L

‘ df[“timestamp”].dt.year

groupby(“a”).sum().sort_values(“b”)

‘ groupby(“a”, sort=False).sum().sort_values(“b”)

# sort=False Z 18]
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group_values = df.drop('hour', axis=1).columns, Py |:> pp— - _
agg_methods = ['mean', 'max'], 0
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Backend T @&t f: groupby

df.groupby(“x”).sum()

= (XY 72 =
T —THEE
TN—TEFDBEVEEICELT TI—TEHZWE Z(ICmLT:
A 5lgroupby 7L I X L A 5groupby 77 )L I 1 X L
TTT — X 4 N 4 ™
ERER EErE B
0 a 0 d
2 . c 1 local b 2 local
T =) b 2 groupby b3 groupby
0 3 p 03 T C s b
a 4 43| —— == - _ k=)
i ¢ s local & ¢ 1
c 6 b local
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B %\ kD {fHA&: Fallback

Python 1
--------------------------------------- - [i pondas

. Fallback
IR Builder
} FEEEZ1EH 9 1C, Frontend?) Hpandas% B3
F—27L—LHF EON: IR
PRISEE

Bl EAB I E, el EAS AUy (FireDucks TR e bWV E T (ZIZIXTZ4)

$ FIREDUCKS_FLAGS="-wfallback" python -mfireducks.pandas demo.py

demo.py:4: Fallbackwarning: Series.plot 0.201566 sec ...
¥ WarningZz H9 2 & (FR]EE (Z|EL TTF W)
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FireDucks D TEgE (3= ULIE groupby, join)

Database-like ops benchmark (https://duckdblabs.github.io/db-benchmark)

e [

05GB 5GB [N 0568 Xl 50GB
basic questions basic questions

Input table: 1,000,000,000 rows x 9 columns ( 50 GB ) Input table: 100,000,000 rows x 7 columns ( 5 GB )
B FireDucks 1.0.4 2024-09-10 158 B FireDucks 1.0.4 2024-09-10 7s
[] DuckDB 1.0.0 2024-07-04 25s [ ] DuckDB 1.0.0 2024-07-04 9s

LS [l ClickHouse 24.5.1.17632024-06-07 28s rank-1 B ERIETES 1.1.0 2024-07-08 9s
B Polars 1.1.0 2024-07-09 47s B Datafusion  38.0.1 2024-06-07 15s
B Datafusion  38.0.1 2024-06-07 56s B InMemoryData@etdp 2023-10-20 25s
B data.table 1.15.99 2024-06-07 88s B ClickHouse  24.5.1.17632024-06-07 43s
I DataFrames.jl 1.6.1 2024-06-07 91s B data.table 1.15.99 2024-06-07 62s
B InMemoryData@etdlp 2023-10-17 218s [ collapse 2.0.14 2024-06-07 69s
B spark 3.5.1 2024-06-07 261s [ DataFrames.jl 1.6.1 2024-06-07 77s
[] R-arrow 16.1.0 2024-06-07 378s B spark 39l 2024-06-07 128s
[ collapse 2.0.14 2024-06-07 411s B dplyr 1.1.4 2024-06-07 214s
(py)datatable 1.2.0a0 2024-06-07 1022s B pandas 2.2.2 2024-06-07 244s
M dplyr 1.1.4 2024-06-07 1104s B dask 2024.5.2 2024-06-07 635s
B pandas 2.2.2 2024-06-07 1126s (py)datatable 1.2.0a0 2024-06-07 undefined exception
B dask 2024.5.2 2024-06-07 out of memory [l R-arrow 16.1.0 2024-06-07 out of memory
B Modin see README pending M Modin see README pending

Groupby Join
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FireDucks D'TEEE (TPC-HX > F ¥ — 77 Scale Factor=10)

pandastb: & K34518, FiF5015

1000 AHMERIE
1= _
= 100 A4 ¥ T IL® Xeon® Gold
5317 7A€ v Y —
[ 10
E I I I (1237 x2V 7 v )
b573 1
S 9338 8538332223938 323853383 0 X5 X1 :256GB
O O O O O O O O O O O O O O O O O O O O O O (O} .
g OS: Linux
()]
oo
= = o i pandas 2.2.2
10 FireDucks 1.0.3
=E
5 l | 111 o
A
[ 1 - e =0 - H https://github.com/fireduck
+ — ! l < ! o D O +4 N NN < 1N O N 0 O ! l N C s-dev/polars-
$ o o O o O dHd H = ™=H =H «=H +H «=H +H «=H ~ 8 p
O O O O O O O O O O O O O O O O O O O O E tpch/tree/fireducks
o
(o]0]
0.1
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ETLEMHE . 2, A— NB LI UOEHEEOT —27 7 A —

FireDucks speedup from pandas

18
16
14
12
10
8
6
4
2
0
283388533282 2322E22R AN 6
O U o U U U T O T © UO—O—UO—O—UUO'O_UCTO‘O'O'O'UD'D'E
(o]
>
* pandas-2.1.4 * CPU: Intel(R) Xeon(R) Gold 5317 CPU @ 3.00GHz x 2sockets (& Et48HW R L v R)
* fireducks-0.9.3 e XA XTE:256GB
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$ pip install fireducks % I7E i Linux D 5 ¥ A — b (WSLAD)
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77% 1 : Import Hook Tpandas 707 7 Lh w BE)ZE A

pythonOd ¥ > F D5 TIEE

$ python3 -m fireducks.pandas program.py

jupyter notebook Tli~v> v v avw v

%1oad_ext fireducks.pandas
import pandas as pd

FHiE2 7R 7 LHBO import X2 BHRIICE TR Z TH OK

# 1import pandas as pd

fireducks.pandas pd
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FireDucks |3 EBEEITETIL T
EREAMEBICE ST TICEEDTUENETINS

(f51)) R ET A O FE

pd.read_csv("data.csv")

t0 = time.time()
df.sort_values("a")
tl = time.time()

to csvDXA VT T, print(tl - t0)

read / sort / write B’ X & H TIThHhN 5 TF L D EERTSHE] A G X 72 Uy

¥

FEARTFMEEAI T df Tuate()
- FEERDEZXH L to_csy, to_parquet, print, __repr__ 7R & £0 .:e\’é?m:at$me()
— _ e = - — "
- EHZRH@V—{EVmuaUﬂ)'(?EZRL/f—&:g' df.sort_values("a")._evaluate()
- fallback "FEEL77-& = tl = time.time()
print(tl - t0)

_evaluate() TR EITOIER 37

df.sort_values("a")
.to_csv('"sorted.csv")




Tips : FireDucks TIESEILTELWEZ A

apply > /L—7 ZFH L 4

(AFA2 & V) K= WTOBFDEET)

§=Q_ encdf) W=7 TELE HRILTERWEIF TR,
or 1 1n range en . @fm(/:\g VAN YN |
iF dF["ARTAT s 21 MiglTELS L5 AleetED V)
s += df["B"][1]

s =20
def func(row):
if row["a"] > 2:
apply S += row["B"]

df.apply(func)

Y7 pandas APl TECih 95 Z & T
FireDucks T &Rl ] BE

= df[df["A"] > 2]["B"].sum()
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FireDucks TIRL B oW E (2T

¥ 9 |4 fallback % %€ 5
( FireDucks TIR < 72 5 7 WEREE D % < [Efallback )

Fallback D EE |FIBIEZTH A DT TCETT 5 Z & THESRR]BE

$ FIREDUCKS_FLAGS="-wfallback" python -mfireducks.pandas demo.py

demo.py:4: Fallbackwarning: Series.plot 0.201566 sec ...

B CAPI TH/XT A —&X (2L -7, fallback L7-Y),
FireDucks CEIW/- W T 52 A BHAT-DTEHNNE

X github @ issue ¥ slack F CIZHRE L TW=7/ZF 5 &£l £ 34



Trace z R TH S

Trace 7 7 AL AZ2HADL T, MWBZELOETHREAT 774 AL
(ZHEER T AT &N TEET

: [@ im| . edge://tracing ¥ + . - -
< C @ €@ Edge | edgey/tracing o . - o . o
| Record | Save | Load | trace.json Flow events || Processes || View Options ” | - | = B o
[ [0 ms |500 me 1,000 ms 1,500 ms B \
* Process 0 : ¢
v 139843379611456 =
fireducdis_core_evaluate
fireducks._exi execute N
fire: : BeecuteBEF
fireducks._. & = o
kemiel-Jo. kernel_..

BPleQ aLlEl 4 =Y Wt=TN] s3e35 8ZI5 3|14

1 item selected. Slice (1)

Title fireducks.join L}
User Friendly Category other

Start 1,4332,200,326 ns
wall Duration 146,621,825 ns
Self Time 28,745 ns

Ut
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O REBEZH %2 DT TEITStrace 7 71 LA H

$ FIREDUCKS_FLAGS="--trace=3" python -mfireducks.pandas demo.py
$ 1s ./

demo.py trace.json

2 edge H L < X chrome D trace-viewer THEF:
( % trace-viewer & edge/chrome DIEZEFEEE TEM D install (AT )

:, ffﬁ:l i D edges//tracing % -
< O (R I ) Q@ Edge edge://tracing - {E

| Record | Load | | Flow events || Processes || View Options

i)

i. 77 8L X/N—|Z edge://tracing (H L < |& chrome::tracing ) & A ]
H.Lmdﬁﬁ/ﬁﬁﬂ)/7bfwmmwn7 A Iz ZER L THL
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Resource

WebH 1 b

https://fireducks-dev.github.io/ja/
(A=Y —=HAF, RvFx—07%E)

72 slack

Compiler Accelerated DataFrame Library for Python with fully-compatible pandas API

import fireducks.pandas as pd

slack (Q&A, HEEX)

News
Release fileducks-0.12.5 (Jul 12, 2024)
A tech-talk on FireDucks and its offerings in SacPy July Meetup event (video) (Jul 12, 2024)

twitter/X (U U — R1E%R)
githUb (issue rePort) https://x.com/fireducksdev

https://github.com/fireducks-dev/fireducks E E
[=];
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