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[HIS IS THE WAY

Small Data




HALIA MVTBIE APL

Pandas Dask Spark



AMPLAB BIG DATA BENCHMARK

Rankins UserVisits Documents
pageURL VARCHAR (300) sourcelP VARCHAR(116) Unstructured HTML documents
pageRank INT destURL VARCHAR (100)
avgDuration INT visitDate DATE

adRevenue FLOAT
userAgent VARCHAR (256)

countryCode CHAR(3)
languageCode CHAR(6)

searchWord VARCHAR(32)

duration INT
Size Rankins (rows) | Rankings UserVisits UserVisits Documents

(bytes) (rows) (bytes) (bytes)
tiny 1200 77.6 KB 10000 1.7 MB 6.8MB
1node 18 Million 1.28 Gb 155 Million 25.4GB 29.0 GB

Snode 90 Million 6.38 Gb 775 Million 126.8 GB 136.9 GB
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SIMPLE QUERLES

rankings

.loc[rankings.pageRank > 100]

uservisits
.groupby(uservisits.sourceIP.str.slice(0, 7))
.adRevenue

.sum()



UD¥

url_regex = re.compile("(?P<url>https?://[*\s]+)")

crawl
m

.pageSource
.apply(extract_url) I

.value_counts()



JOIN

rankings

.merge(uservisits, le

.query("visitDate >

_on="{lkg L, wight degguiad 3 Li@RblR L ammbow="1eft")
~lawless
.groupby("sourceIP")
]
"pageRank": "mean"VI CtO
"adRevenue": "sum", W
i)

.sort_values("adRevenue", ascending=False)

.head(10)

.agg({
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SIMPLE QUERLES

rankings

.loc[rankings.pageRank > 100]

uservisits
.groupby(uservisits.sourceIP.str.slice(0, 7))
.adRevenue

.sum()
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UD¥

url_regex = re.compile("(?P<url>https?://[*\s]+)")

crawl
.pageSource
.apply(extract_url)

.value_counts()

loo Lonhg
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PANDARALLEL

pandarallel.initialize(progress_bar=True)

crawl
.pageSource
.parallel _apply(extract url)

.value _counts()

100.00% [ 10458 [ 10458
100.00% [ 10458 [ 10458
100.00% [ 10458 [ 10458
100.00% [ 10458 [ 10458
100.00% [ 10458 [ 10458
100.00% [ 10458 [ 10458
100.00% [ 10458 [ 10458
100.00% [ 10457 [ 10457
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JOIN

rankings
.merge(uservisits, le ="pageURL", right_on="destinationURL", how="left")
.query("visitDate > ' - td ")
.groupby("sourceIP") aﬂ a(s
.agg({
"pageRank": "mean",
1)

.sort_values("adRevenue", ascending=False)

.head(10)
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® unageanbHO ANA ManleHbKUX o0bbemMoB

® MOXHO YyCKOpUTb C nomouwbk pandarallel

® HYXHO MHOro éaméyra RAM
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Dask
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DASK

Pandas
DataFrame

RAM

i Dask
DataFrame

Storage

Collections

Task Graph

array

bag

dataframe

Schedulers

synchronous

_,,, threaded

\

multiprocessing

distributed
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SIMPLE QUERTES

rankings

.loc[rankings.pageRank > 100]

uservisits
.groupby(uservisits.sourceIP.str.slice(0, 7))
.adRevenue

.sum()
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UD¥

url _regex = re.compile("(?P<url>https?://[*\s]+)")

crawl
.pageSource
.apply(extract_url)

.value_counts()
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JOIN

rankings

.merge(uservisits, left_on="pag

.query("visitDate > '1980-01-0

ﬂ as k’nURL" how="Tleft")
.groupby("sourceIP")
.agg({ .
"pageRank": "mean", I | ls
n n "SUF]",

adRevenue":

i)

.sort_values("adRevenue", ascending=False)

.head(10)
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Dask
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Spark
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SIMPLE QUERTES

rankings

.filter(rankings["pageRank"] > 100)

uservisits
.withColumn("sourcelIPpart", substring("sourceIP", 1, 8))
.groupBy("sourceIPpart")

.sum("adRevenue")
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PANDAS APL ON SPARK

import pyspark.pandas as ps

rankings

.loc[rankings.pageRank > 100]

uservisits
.groupby(uservisits.sourceIP.str.slice(0, 7))
.adRevenue

.sum()
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ACTOURNKN

AMPLabs Big Data Benchmark
Pandarallel

Dask

Pandas API on Spark

Preventing the Death of Dataframes

Polars
examples source codes
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https://amplab.cs.berkeley.edu/benchmark/
https://nalepae.github.io/pandarallel/
https://www.dask.org
https://spark.apache.org/docs/latest/api/python/user_guide/pandas_on_spark/index.html
https://towardsdatascience.com/preventing-the-death-of-the-dataframe-8bca1c0f83c8
https://www.pola.rs
https://github.com/sdukshis/pandas_api_examples




