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FIRASEH : RAPIDS

RAPIDS

End-to-End GPU Accelerated Data Science

Data Preparation — Model Training — Visualization

PyTorch, cuxfilter, pyViz,
“Anaytics Machine Learing Graph Artytics [l Temsorrlow, et iy
< o < Deep Learning Visualization

>> (EED GPU Memory

Arrow

https://docs.rapids.ai/overview/RAPIDS%200.15%20Release%20Deck.pdf#page=3
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Data Processing Evolution

Faster Data Access, Less Data Movement

50-100x Improvement
Same Code

Language Flexible
ML Primarily on GPU
Train [N

https://docs.rapids.ai/overview/RAPIDS%200.15%20Release%20@Deck.pdf#page=8
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Feather V2 (L24)
Feather V2 (28D, 1)
Parquet (Uncompressed)
Parquet (SNAPPY)

RDS (Uncompressed)
RDS (GZIP)

csv

st (Uncompressed)
51(ZSTD, 50)

File size (GB)

arrow Table

Feather V2 (Uncompressed)
Feather V2 (LZ4)

Feather V2 (ZSTD, 1)
Parquet (Uncompressed)
Parquet (SNAPPY)

pandas

Feather V2 (Uncompressed)
Feather V2 (LZ4)

Feather V2 (ZSTD, 1)
Parquet (Uncompressed)
Parquet (SNAPPY)

2 8 10
Time to read (s)

https //ursalabs org/blog/2020-feather-v2/

Apache Arrow? # —< v MIEHFRELDHN Powered by Rabbit 3.0.1


https://ursalabs.org/blog/2020-feather-v2/

F—ITMIEN | OFLSH

v {, TP SA XHHELN
V ITT =T DERFED ODTUEN DTN
vV (PU- AEU—=(CPHPELL

v EREBYR— b
VRXYRND=20 < I0DR NIVR Y DTEBECN

V (PU - AEU—8HEEHBN
F—IZIRDRNIVRY D EBETEDDD

pache Arrow? # —< v MFGEHRLOHN

N



LT —5 DI

vV T=I9HET—HIRIEF U 7R
v F— SR LTORBE BEXEL
vV T—I0BHR LGN |
v F—SNBEEL T BICET - IBENAS

pache Arrow? # —< v MFGEHRLOHN

( arCode.
/



BEMBOODT—SME

v BERAE
v BET ST —5EiE<ICES
vV 8
VIPUF+ya2IREFDST
v SIMDZERATES




T—IAMBOREET —5

vV SIFEEAS LT EDNENZLY
V%~ DRSNS DR

vV RBUNSLDT—HZEELICEL
VASLF—Tx—3v b




(.(“\pqrs:"':mdﬁ'

NSLF—T#—3v b /
5l Apache | RDBMS 3|
(allpl[c] Arrow a b C
1 1E&||1E||iE [1 & 18 {El
£ 2 |[&E||E| @& e [2 & B 1|E]
3 @Eﬁ [3 E & {E]
N EDEBREA 7k
5 SRFTP O RABM 17

Apache Arrow? # —< v MIEHFRELDHN Powered by Rabbit 3.0.1



vV EET ST &< ICES
vV BRI TP IO ERATEDLIICES

vV SIMDTEDLDICES
VPSAUTD

PSA2 T DRRECADBHEDICHIZD

vV REDKZERST




BAE - - HEOT—YDECE CCRarcodgy

BEET —SHOTEEL CRE
58w bl [, 2, 3]
0x01 0x00 0x00 0x00 0x02 0x00 0x00 0x00 0x03 ...

pache Arrow? # —<v b (FEtFREL\DH Powered by Rabbit 3.0.1



XI5 - /N4 NI : F—HORE

KT —5 /7 LI+ RIESICEE

UTF_Sjiﬁu:["HellO", "", "!"]

£ — ’5’/\’1’|\§U "Hellol"

KRIES [0, 6] .

1%@@%5 EEEE?U[HH RIEA[1]

1%@@7—’5"

K= N1 RAIRSEI[L]. . KRIEII[1+1]]

E §§—>T NoRd->57— 55 CTEL &
EHRETIEBIC 77 ODUEITELL)

pache Arrow? # —< v MFGEHRLOHN




null & &5 18

vV nulldior 70—F .
v null& : Julia: missing, R: NA
v RREY MYy TZFR : Apache Arrow

vV EY MY TEED EREDRER<ED

pache Arrow? # —< v MFGEHRLOHN


https://cran.r-project.org/doc/manuals/r-release/R-lang.html#NA-handling
https://docs.julialang.org/en/v1/manual/missing/

null& &4 18z & SIMD

[1, null, 3] + [null, 2, 5]

null
data

Ewv NBERIDE

null
data

101 011

T X 3edeogf- X 205
A
P [/UCHISIMDTH

0014 !

X X 8 Y PR

[null, null, 8]

Apache Arrow? #—< v NIEHENDH

rCoc /



nullZ 538 & SIMD

case = No nulls
Naive no nulls -J—

Vectorized no nulls -
Naive Sentine| - —

Vectorized Sentinel J_—
Naive bitmap IEEEEE_—

Vectorized bitmap

case = 10% nulls
Naive no nulls - —
Vectorized no nulls S
Naive Sentine! - EEG_— type
Vectorized Sentine| - — = double
Naive bitmap - EE— - inted
Vectorized bitmap -

case = 50% nulls
Naive no nulls -—
Vectorized no nulls S
Naive Sentinel - —
Vectorized Sentine!
Naive bitmap
Vectorized bitmap -
0 10000 20000 30000 40000
Average time (microseconds)

https://wesmckinney.com/blog/bitmaps-vs-sentinel-values/

Apache Arrow? # —< v MIEHFRELDHN Powered by Rabbit 3.0.1


https://wesmckinney.com/blog/bitmaps-vs-sentinel-values/

BRFT—SWBDILH

vV SRGET—HYNEB(ICIET—HIESHER
V F=IDICENAS LF—T 57y MHEY)
vV BB TP I EROEGRT—YDEE

v SIMDICPELWTF—H2DHEFEA
VP34  -nullBDEY Yy

rCoc /



FEOH

v Apache Arrow
vV IRADNT = DMICERZSET LD

v TR<ODDBA] EEDNDIDBENDT
ERBREFHALTHSAGTH ST !

VEWLWABERIALTEBAGTN T !
v Apache ArrowZ #—<v k
v CNEIFHRALTHO AT !

pache Arrow? # —< v MFGEHRLOHN



F 8 : Apache ArrowT +— v K -

v Apache ArrowZ #—~ v b
VIBER - AVAEU-ARDT—HT7+—Yvh
v ®RIEANDT—5HA
v Apache Arrow” #—< v MFEL
v T — I 3THHLEL
v F— 5 B
VIT—IRBMLUTISICERMIBTESD 74—V vV b

pache Arrow? # —< v MFGEHRLOHN



FLO  BEF—STMFEL\DD

VITT =Y ZTDERFERPUEYUTESDIHNH
vV {,FIIPSAZXIDIRMHEL
v CPU - AEU—=[CHPELL)

vV XYy ND—=D - I00&GZETIFZLY
v Istandard - LZ4(C KB [EHB

vV (PU - AEU—87FE ENDN
XYy ND—2 - 108EIETHD

pache Arrow? # —< v MFGEHRLOHN



xr o BEF—SRBHEOD

v Rt —51EE
VASLF—T#+x—Vv b
v SIMDZEBERADT—YDFEA
v Bt EINEEE
v SaIEBALTLEWLD T




REFS !

v 21 Apache ArrowT —4% D5RMNIE

v Z2 : Apache ArrowT—% DEIRRPC

v B3 : OOS5ETApache ArrowzfES Ak
vi...




RDRATv S

VE2F LAY Eo2 N5
ANVEN A - - THEBNALT!

v https://www.clear-code.com/contact/

VWL E 2T EMYR— b LT

v https://www.clear-code.com/contact/

v Apache ArrowDBFEICSHILTZLY !
v https://arrow.apache.org/community/

pache Arrow? # —<v M EEFRLDH Powered by Rabbit 3.0.1


https://www.clear-code.com/contact/
https://www.clear-code.com/contact/
https://arrow.apache.org/community/

