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Kién thic co ban vé Apache Spark



Apache Spark basic

Apache Spark overview

Ngay nay c6 rat nhiéu hé théng xa ly dir liéu théng tin dang s dung Hadoop rong rai dé phan tich
d{r liéu 16n. U'u diém 16n nhat cha Hadoop la dugc dua trén mot mo hinh 1ap trinh song song véi xt
ly dir liéu 16n la MapReduce, md hinh nay cho phép kha nang tinh toan c6 thé maé réng, linh hoat,
kha nang chiu 16i, chi phi ré. Diéu nay cho phép tang toc thai gian xt ly cac dir liéu 16n nham duy tri
toc d6, gidm thai gian cho doi khi dr liéu ngay cang 16n.

Hadoop da dugc nén tang tinh todn cho rat nhiéu cho mot bai toan xi ly dir liéu I6n va cac van dé
vé mé réng tinh todn song song trong cac bai toan xép hang. Apache Haddop cling dugc st dung
tai rat nhiéu céng ty I6n nhu Yahoo, Google. DU cé rat nhiéu di€m manh vé kha nang tinh toan song
song va kha nang chiu 16i cao nhung Apache Haddop cé mét nhugc dié€m la tat cd cac thao tac déu
phai thuc hién trén ¢ dia cliing diéu nay da lam giam téc doé tinh toan di gap nhiéu lan.

Pé khac phuc dugc nhuge diém nay thi Apache Spark dugc ra doi. Apache Spark cé thé chay nhanh
hon 10 Ian so véi Haddop & trén dia cdng va 100 Ian khi chay trén bd nhé RAM, hinh dudi biéu thi
thoi gian chay cua tinh todn hoi quy Logistic trén Haddop va Spark.
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Gidi thiéu Apache Spark

Apache Spark la mo6t open source cluster computing framework dugc phat trién so khéi vao nam
2009 béi AMPLab tai dai hoc California, Berkeley.

Sau nay, Spark da dugc trao cho Apache Software Foundation vao nam 2013 va dugc phat trién
cho dén nay. Apache Spark dugc phat tri€n nham tang téc kha nang tinh toadn xir ly cia Haddop.

Spark cho phép xay dung va phéan tich nhanh cdc mo hinh du doan. Hon n{ra, n6é con cung céap kha
nang truy xuat toan bd di liéu cung lic, nha vay ta khdng can phai 1dy mau dit liéu doi hdi bai cac
ng6n nglr [ap trinh nhu R.

Thém vao dé, Spark con cung cap tinh nang streaming, dugc dung dé xay dung cac mod hinh real-
time bang cach nap toan bé dir liéu vao bd nhé. Khi ta cé mét tédc vu nao dé qua I6n ma khong thé
xU ly trén mot laptop hay mét server, Spark cho phép ta phan chia tac vu nay thanh nhiing phan dé
quan ly hon. Sau do, Spark sé chay cac tac vun ay trong bd nhé, trén cac cluster cia nhiéu server
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khac nhau dé€ khai thac toc do truy xuat nhanh tir RAM.

Spark st dung API Resilient Distributed Dataset (RDD) dé€ x ly d{r liéu. Spark nhan dugc nhiéu sy
hudng Ung tir cOng dong Big Data trén thé gidi do cung cap kha nang tinh todn nhanh va nhiéu thu
vién h(tu ich di kém nhu Spark SQL (véi ki€u dir liéu DataFrames), Spark Streaming, MLlib (machine
learning: classification, regression, clustering, collaborative filtering, va dimensionality reduction)
va GraphX (tinh todn song song trén dir liéu dé thi)

Tinh nang cua Apache Spark

Apache Spark c6 cac tinh nang dac trung sau day:

e T6c db: Spark c6 thé chay trén cum Hadoop va cé thé chay nhanh han 100 lan khi chay
trén bd nhéd RAM, va nhanh hon 10 1an khi chay trén 6 ciing. Bang viéc giam sé thao tac
doc nghi lén dia cing. N6 luu trir truc ti€p dir liéu xr ly 1én bd nhé.

e HO6 tro da ngdn ngit: Spark cung cap cac API cé san cho cac ngbén nglr Java, Scala, hoac
Python. Do d6, ban c6 thé viét cac ing dung bang nhiéu cdc ngdn nglr khac nhau. Spark di
kém 80 truy van tuaong tac muc cao.

e Phéan tich nang cao: Spark khong chi hé trg Map va Reduce, né con hé trg truy van SQL, xur
ly theo Stream, hoc may, va cac thuat toan do thi (Graph)

Cac thanh phan cta Apache Spark

MLlIib

(machine
learning)

Apache Spark

e Apache Spark Core: Spark Core la thanh phan c6t 16i thuc thi cho tac vu co ban lam nén
tang cho cac chic nang khac. N6 cung cap khanang tinh toan trén bd nhé va dataset
trong b6 nhé hé thong luu trir ngoai.

e Spark SQL: La m6t thanh phan nam trén Spark Core, n6 cung cap moét syao héa mai cho
d{r liéu 1a SchemaRDD, hé trg cac dit liéu c6 cau tric va ban cau tric.

e Spark Streaming: Cho phép thuc hién phan tich xt ly truc tuyén x( ly theo 16.

e MLIib (Machine Learning Library): MLIib la mdt nén tdng hoc may phan tan bén trén Spark
do kién trdc phan tan dua trén bbé nhé. Theo cac so sanh benchmark Spark MLIib nhanh
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hon 9 Ian so véi phién ban chay trén Hadoop (Apache Mahout).
e GrapX: Grapx la nén tang xur ly dé thi dua trén Spark. N6 cung cap cac Api dé€ dién tacac
tinh toan trong d6 thi bang cach s dung Pregel Api.

Resilient Distributed Datasets

Resilient Distributed Datasets (RDD) la mét cau tridc dit liéu co ban cla Spark. N6 la mét tap hop
bat bi€n phan tan cia mot déi tugng. Moi dataset trong RDD dugc chia ra thanh nhiéu phan ving
logical. C6 thé dugc tinh toadn trén cac node khac nhau cia mdt cum may chu (cluster).

RDDs c6 thé chira bat ky ki€u d{r liéu nao cda Python, Java, hoac doi tugng Scala, bao gom cac kiéu
d{r liéu do ngudi dung dinh nghia. Théng thudng, RDD chi cho phép doc, phan muc tap hgp cla cac
ban ghi. RDDs c6 thé dugc tao ra qua diéu khién xac dinh trén dir liéu trong bé nhé hoac RDDs,
RDD la moét tap hgp cé kha nang chiu 16i méi thanh phan cé thé dugc tinh toan song song.

C6 hai cach dé tao RDDs:
e Tao tir mot tap hop dir liéu cé san trong ngdn nglr s& dung nhu Java, Python, Scala.
e LAy tir dataset hé théng luu trit bén ngoai nhu HDFS, Hbase hoac cac co sé dir liéu quan

hé.

Xem thém vé Spark RDD
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Apache Spark basic

Apache Spark RDD

Resilient Distributed Datasets

Resilient Distributed Datasets (RDD) la mét cau tric dit liéu co ban cta Spark. N6 la mét tap hop
bat bi€n phan tan cia mot déi tugng. Moi dataset trong RDD dugc chia ra thanh nhiéu phan ving
logical. C6 thé dugc tinh todn trén cac node khéac nhau cia mot cum may chu (cluster).

RDDs c6 thé chira bat ky ki€u d{r liéu nao cta Python, Java, hoac doi tugng Scala, bao gom cac kiéu
d( liéu do ngudi dung dinh nghia. Théng thudng, RDD chi cho phép doc, phan muc tap hgp cla cac
ban ghi. RDDs c6 thé dugc tao ra qua diéu khién xac dinh trén dir liéu trong bé nhé hoac RDDs,
RDD la moét tap hgp cé kha nang chiu 16i méi thanh phan cé thé dugc tinh toan song song.

C6 hai cach dé tao RDDs:

e Tao tir mot tap hop dir liéu cé san trong ngdn nglr s& dung nhu Java, Python, Scala.
e LAy tir dataset hé théng luu trit bén ngoai nhu HDFS, Hbase hodc cac co sé dir liéu quan
hé.

Thuc thi trén MapRedure

MapReduce dugc ap dung rong rai dé xtr ly va tao cac bo dit liéu 16n véi thuat toadn xr ly phan tan
song song trén moét cum. N6 cho phép ngudi dung viét cac tinh todn song song, si dung moét tap
hgp cac toén tir cdp cao, ma khéng phai lo lang vé x{ ly/phan phéi cong viéc va kha nang chiu 16i.

Tuy nhién, trong hau hét cac framework hién tai, cach duy nhat dé s dung lai dir liéu gitra céc tinh
todn (Vi du: gilra hai céng viéc MapReduce) la ghi né vao storage (Vi du: HDFS). Mac du framework
nay cung cap nhiéu ham thu vién dé truy cap vao tai nguyén tinh toadn cta cum Cluster, diéu dé
van la chua du.

C3a hai ing dung Lap (Iterative) va Tuong tac (Interactive) déu yéu cau chia sé truy cap va xu ly dir
liéu nhanh hon trén cac céng viéc song song. Chia sé dit liéu cham trong MapReduce do sao chép
tuan tu va toéc do 1/0 cla 6 dia. Vé hé théng luu trlr, hau hét cac iing dung Hadoop, can danh hon
90% thoi gian dé thuc hién cac thao tac doc-ghi HDFS.

- Iterative Operation trén MapReduce:
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- Interactive Operations trén MapReduce:

HDFS
read

Queryl Resultl

Query?2 Result2

Query3 Result3

Input from
stable storage

Thuc thi trén Spark RDD

Pé khac phuc dugc van dé vé MapRedure, cac nha nghién clu da phat trién mot framework chuyén
biét goi la Apache Spark. Y tudng chinh cla Spark 1a Resilient Distributed Datasets (RDD); né hé trg
tinh todn x{r ly trong bd nhd. Diéu nay cé nghia, né luu trir trang thai cia boé nhé dudi dang mot doi
tugng trén cac cong viéc va déi tugng co thé chia sé gilra cac céng viéc do. Viéc xr ly dir liéu trong
bd Nhé nhanh hon 10 dén 100 Ian so véi network va disk.

- Iterative Operation trén Spark RDD:
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- Interactive Operations trén Spark RDD:

read
Disk One Time Memory
Processing 4—m
Céc loai RDD
RDD of Strings RDD of Pairs
[ # ) [ {far, 12) )
[ Apache | r (Spark, 14) |
[ Spark ) [ ito, 14) )
[ processing ] [ {the, 21) ]

e Cac RDD bi€u dién mét tap hgp ¢ dinh, da dugc phan vung céc record dé cé thé xur ly
song song.

e Cac record trong RDD cé thé la doi tugng Java, Scale hay Python tuy lap trinh vién chon.
Khéng giong nhu DataFrame, méi record clia DataFrame phai la mot dong c6 cau tric
chira céc field da dugc dinh nghia san.

e RDD d3 ting la API chinh dugc sir dung trong series Spark 1.x va van cé thé st dung trong
version 2.X nhung khéng con dugc dung thudng xuyén nira.

e RDD API c6 thé dugc sir dung trong Python, Scala hay Java:

o Scala va Java: Perfomance tuong duong trén hau hét moi phan. (Chi phi I6n nhat la
khi xtr ly cac raw object)

o Python: Mat mét luong performance, chd yéu la cho viéc serialization gilra tién trinh
Python va JVM

Cac transformation va action véi RDD

RDD cung cép céac transformation va action hoat déng giéng nhu DataFrame 1an DataSets.
Transformation xt ly cac thao tac lazily va Action xtr ly thao tac can xtr ly tic thai.


https://laptrinh.vn/uploads/images/gallery/2019-10/interactive_operations_on_spark_rdd.jpg
https://laptrinh.vn/uploads/images/gallery/2019-10/spark-rdds.png

Create RDD ‘ > Transformation

N

(S

A

Lineage H RDD

Result

- M6t sé transformation:

Nhiéu phién ban transformation ctia RDD c6 thé hoat dong trén cac Structured API, transformation
xt ly lazily, tic la chi gidp dung execution plans, dit liéu chi dugc truy xuat thuc su khi thuc hién
action

o distinct: loai bo trung lap trong RDD

e filter: tuong duong véi viéc sir dung where trong SQL - tim céc record trong RDD xem
nhitng phan t& nao théa diéu kién. Cé thé cung cdp mot ham phic tap st dung dé filter
cac record can thiét - Nhu trong Python, ta c6 thé sir dung ham lambda dé truyén vao
filter

e map: thuc hién mot coéng viéc nao dé trén toan bd RDD. Trong Python st dung lambda véi
tirng phan tir dé truyén vao map

e flatMap: cung cap mot ham don gian hon ham map. Yéu cau output clia map phai la mét
structure cé thé 1ap va mad réng duogc.

e sortBy: mo td mot ham dé trich xuat dir liéu tir cadc object cia RDD va thuc hién sort dugc
tur do.

e randomSplit: nhan mét mang trong sé va tao mét random seed, tdch cdc RDD thanh mét
mang cac RDD c6 s6 lugng chia theo trong sé.

- Mét sé action:

Action thuc thi ngay cac transformation da dugc thiét lap dé thu thap dir liéu vé driver dé xu ly
hoac ghi dir liéu xudng cac céng cu luu trit.

e reduce: thuc hién ham reduce trén RDD dé thu vé 1 gia tri duy nhat

e count: dém sé dong trong RDD

e countApprox: phién ban dém xap xi clia count, nhung phai cung cap timeout vi c6 thé
khéng nhan duogc két qua.
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e countByValue: dém s6 gia tri cida RDD
chi str dung néu map két qua nho vi tat ca dit liéu sé dugc load Ién memory cla driver dé
tinh toan
chi nén s dung trong tinh huéng sé dong nhé va sé lugng item khéc nhau cling nho.

e countApproxDistinct: dém xap xi cac gia tri khac nhau

e countByValueApprox: dém xap xi cac gia tri

o first: 1dy gid tri dau tién cua dataset

e max va min: lan luot 13y gid tri I6n nhat va nhd nhat cla dataset

o take va cac method tuong tu: |dy mot lugng gia tri tir trong RDD. take sé trudc hét
scan qua moét partition va s dung két qua dé du doan sé lugng partition can phai lay
thém dé thoa man so lugng lay.

« top va takeOrdered: top sé hiéu qua hon takeOrdered vi top lay cac gia tri dau tién
dugc sap xép ngam trong RDD.

o takeSamples: |18y mot lugng gia tri ngau nhién trong RDD

Mot s6 ky thuat déi véi RDD
- Luu trit file:

e Thuc hién ghi vao cac file plain-text

e C6 thé sir dung céc codec nén tur thu vién cia Hadoop

e Luu tritr vao cac database bén ngoai yéu cau ta phai lap qua tat ca partition cia RDD -
Cong viéc dugc thuc hién ngam trong cac high-level API

e sequenceFile la moét flat file chlra cdc cap key-value, thuong dugc sir dung lam dinh dang
input/output cha MapReduce. Spark cé thé ghi cac sequenceFile bang cac ghi lai cac cap
key-value

e Pong thoi, Spark cling hé trg ghi nhiéu dinh dang file khdc nhau, cho phép define cac
class, dinh dang output, config va compression scheme cla Hadoop.

- Caching: Tang téc x{r ly bang cache

e Caching v6i RDD, Dataset hay DataFrame cé nguyén ly nhu nhau.
e Chung ta cé thé lua chon cache hay persist mét RDD, va mac dinh, chi x{r ly dir liéu trong
b6 nhé

- Checkpointing: Luu trir lai cac budc x(r ly d€ phuc hoi

e Checkpointing luu RDD vao dia cing dé cac tién trinh khac dé thé s dung lai RDD point
nay lam partition trung gian thay vi tinh toan lai RDD tUr cdc nguén dir liéu goc

e Checkpointing ciling tuong tu nhu cache, chi khdc nhau la luu trit vao dia cing va khéng
dung dugc trong APl cia DataFrame

e Can st dung nhiéu dé t6i uu tinh toan.
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Hudng dan tao Spark Scala
Maven project trong Intellij

1. Tao Scala project trong Intellij

Click New Project

- Chon Maven -> Create from archetype -> org.scala-tools.archetypes:scala-archetypes-
simple

- Man hinh tiép theo, nhap tén project, vi du: spark-hello-world-example
- Man hinh tiép theo, nhap thong tin artifact-id va group-id cta project

- Chon Finish
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e Edit View MNavigate Analyze factor Build

spark-hello-world-example DOM.XM
Project

. spark-hello-world-example

rid-example.im

o Scratches and Consoles

2. Cai dat Scala Plugin

- Chon File > Settings (hoac Ctrl + Alt + s)
- Chon Plugins ti c6t bén trai.

- Chon Install dé cai dat Scala plugin.
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3. Cai dat Scala SDK

- Intellij sé hién thj théng bao vé Setup Scala SDK

-
pom.xml (sparkbyexamples) App.scala

No Scala SDK in module

- Chon Setup Scala SDK

- Chon Create

rary selected]) Create...
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- Man hinh tiép theo, chon Download -> Chon Scala version (2.12.12 tai thai diém bai viét)

4. Cau hinh pom.xml

- Cap nhat Scala version:

<properties>
<scala. version>2.12. 12</scala. version>

</properties>

- Thém dependency:

<dependency>
<groupId>org. apache. spark</groupId>
<artifactId>spark-core 2.12</artifactId>
<version>3. 0. 0</version>
<scope>compile</scope>

</dependency>

<dependency>
<groupId>org. apache. spark</groupId>
<artifactId>spark-sql 2.12</artifactId>
<version>3. 0. 0</version>
<scope>compile</scope>

</dependency>

- Xéa build plugin

<plugin>
<groupId>org. scala- tools</groupId>
<artifactId>maven-scala-plugin</artifactId>
<executions>
<execution>
<goals>
<goal>compile</goal>
<goal>testCompile</goal>
</goals>
</execution>
</executions>
<configuration>

<scalaVersion>${scala. version}</scalaVersion>



<args>
<arg>- target: jvm-1. 5</arg>
</args>
</configuration>

</plugin>

5. X0a file khdng can thiét

- src/test

- src/main/scala/org.example.App

6. Hello World vé&i Spark Scala

- Click chuét phai vao package clia ban, chon New -> Scala Class -> Nhap tén va chon loai Scala
Object

package org. example
import org. apache. spark. sql. SparkSession
object SparkSessionTest extends App{
val spark = SparkSession. builder()
.master("local[1]")
. appName( "Laptrinh")
. getOrCreate();

println("First SparkContext:")
println("APP Name :"+spark. sparkContext. appName);
println("Deploy Mode :"+spark. sparkContext. deployMode);

println("Master :"+spark.sparkContext. master);

val sparkSession2 = SparkSession. builder()
. master("locall[1]")
. appName("Laptrinh- VN")
. getOrCreate();

println("Second SparkContext:")
println("APP Name :"+sparkSession2. sparkContext. appName);
println("Deploy Mode :"+sparkSession2. sparkContext. deployMode);

println("Master :"+sparkSession2. sparkContext. master);
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Spark - SparkSession

Spark session: Dai dién cho kha nang tuong tac véi executors trong 1 chuong trinh. Spark session
chinh la entry point ciia moi chuong trinh Spark. Tur SparkSession, cé thé tao RDD/ DataFrame/
DataSet, thuc thi SQL... tir d6 thuc thi tinh toan phan tan.

. ,
Application a k.a Driver

Spark Session bao gom tat ca cac APl context c6é san nhu:

Spark Context
SQL Context
Streaming Context
Hive Context

Khdi tao SparkSession trong Spark-shell

Mac dinh, Spark shell cung cap mét spark object, cé thé sir dung dé€ khai tao cac bién:
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scala> val sqglcontext = spark.sqlContext

Khai tao SparkSession trong chuong trinh Scala

Dé& khdi tao SparkSession trong Scala hoac Python, ban can st dung phuong thic builder() va

getOrCreate():

val spark = SparkSession. builder()
.master("local[1l]")
. appName( " Laptrinh. vn")

. getOrCreate();

A

master() - N&u ban dang chay trén cluster, ban can s dung master name nhu mét doi sé cla

master(), thong thudng né la yarn hodc mesos

e SUrdung locallx] khi chay & ché do standalone, x (s6 int > 0) - la s6 partition dugc tao khi
st dung RDD, DataFrame, and Dataset. Ly tuéng nhat, x la sé CPU core ban cé.

appName() - Tén cua application.

getOrCreate() - Return a SparkSession object néu da ton tai, ngugc lai sé tao mdi.

SparkSesssion Method

STT Method

1 version

2 builder

3 createDataFrame
4 createDataset

5 emptyDataFrame
6 emptyDataset

7 getActiveSession

8 implicits

Return Spark version

Khéi tao new SparkSession

Khéi tao DataFrame tu collection va
RDD

Khai tao Dataset tir DataFrame,
Collection va RDD

Khai tao mot empty DataFrame

Khai tao mot empty Dataset

Return mot active SparkSession

Truy cap moét nested Scala object
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read

readStream

sparkContext

sql

sqlContext

stop

table

udf

Tra vé mot thé hién caa 16p
DataFrameReader, dugc sir dung dé
doc cac ban ghi tur csv, parquet, avro
va cac dinh dang tép khac vao
DataFrame.

Tra vé mot thé hién caa 16p
DataStreamReader, né dugc st dung
dé doc dir liéu truyén truc tuyén, cé
thé dugc st dung dé doc dir liéu
truyén truc tuyén vao DataFrame.

Tra vé mot SparkContext.

Tra vé DataFrame sau khi thuc thi
SQL dugc dé cap.

Tra vé SQLContext.

Dung SparkContext hién tai.

Tra vé DataFrame clia mot bang hoac
dang xem.

Tao mot UDF Spark dé€ sir dung né
trén DataFrame, Dataset va SQL.
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Hudng dan cai dat Apache
Spark trén Ubuntu

Huéng dan cai dat Apache Spark trén Ubuntu

Spa

1. Tai xuéng Apache Spark tur trang web chinh thic clda Spark:

https://spark.apache.org/downloads.html
2. Gidi nén tép tar bang Iénh sau:

tar -xvf spark-3.1.2-bin-hadoop3. 2. tgz

Trong dd, spark-3.1.2-bin-hadoop3. 2. tgz la tén tép ban da tai xuéng.
3. Di chuyén thu muc Spark vira dugc giadi nén bang Iénh sau:

cd spark-3.1.2-bin-hadoop3. 2

4. Tao mot bién mdi trudng cho Spark bang cach thém dong sau vao tép ~/. bashrc :

export SPARK HOME=/path/to/spark-3.1. 2-bin-hadoop3. 2
export PATH=$PATH: $SPARK HOME/bin

Trong dé, path/to la dudng dan dén thu muc chla tép Spark.
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5. Tai xudng va cai dat Java Development Kit (JDK) trén Ubuntu bang lIénh sau:

sudo apt-get update
sudo apt-get install default-jdk

6. Kiém tra xem JDK da dugc cai dat chua bang 1énh sau:

java -version

Néu JDK da duogc cai dat, ban sé thay thong tin vé phién ban JDK trén Ubuntu cla ban.
7. Kiém tra xem Spark d& dugc cai dat chua bang Iénh sau:

spark-shell

Néu Spark da dugc cai dat thanh cong, ban sé thay giao dién dong lIénh cla Spark.

D6 la qué trinh cai dat Apache Spark trén Ubuntu. Bay gio ban da san sang dé bat dau st dung
Spark dé x(r ly dir liéu cia minh.
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Hudng dan cai dat Apache
Spark trén CentOS

Huéng dan cai dat Apache Spark trén CentOS

Spa

1. Tai xudng Apache Spark tlr trang web chinh thic cia Spark:

https://spark.apache.org/downloads.html
2. Giai nén tép tar bang Iénh sau:

tar - xvf spark-3.1.2-bin-hadoop3. 2. tgz
Trong d0, spark-3.1.2-bin-hadoop3. 2. tgz la tén tép ban da tai xuéng.
3. Di chuyén thu muc Spark vira dugc gidi nén bang 1énh sau:

cd spark-3. 1. 2-bin-hadoop3. 2

4. Tao mot bién moi truong cho Spark bang cach thém dong sau vao tép ~/. bashrc :
export SPARK HOME=/path/to/spark- 3. 1. 2-bin-hadoop3. 2
export PATH=$PATH: $SPARK HOME /bin
Trong dé, path/to la dudng dan dén thu muc chla tép Spark.
5. Tai xudng va cai dat Java Development Kit (JDK) trén CentOS bang |énh sau:

sudo yum install java-1. 8. 0-openjdk-devel

6. Kiém tra xem JDK da dugc cai dat chua bang 1énh sau:
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java -version

Néu JDK da dugc cai dat, ban sé thay thoéng tin vé phién ban JDK trén CentOS cla ban.
7. Kiém tra xem Spark da dugc cai dat chua bang Iénh sau:

spark-shell
Néu Spark da dugc cai dat thanh cong, ban sé thay giao dién dong lIénh cla Spark.

D6 la qué trinh cai dat Apache Spark trén CentOS. Bay gid ban da san sang dé bat dau sir dung
Spark dé& x(r ly dir liéu cia minh.



Hudng dan cai dat Apache
Spark trén Windows

Huéng dan cai dat Apache Spark trén Windows

Spa

. Tai xuéng Apache Spark tir trang web chinh thic cta Spark:

https://spark.apache.org/downloads.html

. Giai nén tép zip bang céng cu giadi nén tép zip.

. Di chuyén thu muc Spark vira dugc gidi nén dén mot duong dan ngan gon ma ban muén
st dung (vi du: C:\\\\spark ).

. Tao mét bi€n moi trudng cho Spark bang cach thém dong sau vao bién moi trudng Path :

%SPARK HOMES\\bin

. Tai xuéng va cai dat Java Development Kit (JDK) trén Windows bang cach truy cap trang
web cla Oracle va tai xudng ban JDK phu hgp véi hé diéu hanh cla ban. Sau dé, chay tép
cai dat va cai dat JDK.

. Ki€m tra xem JDK da dugc cai dat chua bang cdch ma cira s6 dong 1énh va chay 1énh sau:

java -version

Néu JDK da dugc cai dat, ban sé thay thong tin vé phién ban JDK trén may tinh cta ban.
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7. Kiém tra xem Spark d& dugc cai dat chua bang cdch mé clra s6 dong 1énh va chay 1énh
sau:

spark-shell
Néu Spark da dugc cai dat thanh céng, ban sé thay giao dién dong Iénh cla Spark.

Do la quad trinh cai dat Apache Spark trén Windows. Bay gi¢ ban da san sang dé€ bat dau s dung
Spark dé x{r ly dir liéu cia minh.
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Apache Spark SQL

Apache Spark SQL la mét trong nhirng thanh phan quan trong cta Apache Spark, dugc st dung dé
x(r ly dir liéu c6 cau trdc. N6 la mdt cong cu manh mé cho cac nha phat trién va nha nghién ctu dir
liéu dé truy van va x(r ly dir liéu tir nhiéu ngudn khac nhau nhu HDFS, Hive, JSON, Parquet,
Cassandra va nhiéu nguon dir liéu khac.

SOQL

Spark SQL cho phép ban sir dung mot ngdn ngir truy van tuong tu nhu SQL dé truy van dir liéu. N6
cling hoé trg cac ham tinh todn va bién déi dir liéu dé xur ly dir liéu dé dang. V&i Spark SQL, ban c6
thé truy van dir liéu tir nhiéu nguon va két hop ching lai véi nhau dé tao ra cac két qua phuec tap.

Spa

Spark SQL cling cung cap cac ky thuat toi uu hda truy van dé tang toc do xir ly dir liéu. N6 s dung
Catalyst, mét trinh t6i uvu hda truy van dugc xay dung trén Scala, dé phan tich cd phap va téi uu
héa truy van trudc khi thuc thi. N6 cling hé trg cac ky thuat téi uu hda truy van nhu predicate
pushdown, projection pruning va column pruning dé tang téc do x& ly di liéu.

Mot trong nhiing cach dé sir dung Spark SQL la tao mot d6i tuong SparkSession va st dung phuang
thirc read() dé€ doc dir liéu tlr cdc ngudn khac nhau. Sau dd, ban cé thé sir dung API truy van va
bi€n d6i dir liéu cia Spark SQL dé truy van va x(r ly dir liéu.

Vi du, dé doc dir liéu tir mét tép CSV va truy van dir liéu bang Spark SQL, ban c6 thé sir dung ma
sau:
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from pyspark.sql import SparkSession

spark = SparkSession. builder. appName("example"). getOrCreate()

df = spark.read. format("csv"). option("header", "true").load("path/to/file. csv")

df. createOrReplaceTempView( " table")

results = spark.sql("SELECT * FROM table WHERE columnl = 'valuel'")

results. show()

Trong d6, path/to/file.csv la dudng dan dén tép CSV ban muén doc, columnl la tén cla cot ban
muon truy van va valuel la gia tri ban muén truy van.

Céc tinh nang va lgi ich ctia Spark SQL kh6ng chi gigi han & dé. Spark SQL cling ho tro cac ky thuat
toi uu hoa truy van khac nhu sort merge join, broadcast join va shuffle partitioning dé€ téi uu héa
hiéu suat.

Ngoai ra, Spark SQL con c6 kha nang két hgp véi cac cong cu va thu vién khac cia Apache Spark
dé xtr ly dir liéu phirc tap va yéu cau tinh toan cao. Vi du, ban cé thé két hgp Spark SQL véi Spark
Streaming dé x(r ly dir liéu dong, hoac két hgp véi GraphX dé xi ly dir liéu dé thi.

Tom lai, Apache Spark SQL la mét céng cu manh mé va linh hoat cho cac nha phéat trién va nha
nghién ctu di liéu dé€ truy van va xt ly dir liéu c6 cau tric tlr nhiéu nguon khac nhau. Véi cac tinh
nang va lgi ich ctia Spark SQL, ban c6 thé dé dang xu ly dir liéu phic tap va yéu cau tinh toan cao
trong cac ing dung clia minh.
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Apache Spark SQL -
DataFrame

Trong Apache Spark SQL, DataFrame la mot cau trdc dir liéu phan tan giong nhu bang trong co sé
d{r liéu quan hé. pataFrame cung cap cac tinh nang va lgi ich clia cac cau tridc dit liéu phan tan nhu
khd nang xt ly dit liéu I6n, tinh todn song song va kha nang téi uu hda truy van.

SOQL

DataFrame trong Spark SQL c6 thé duoc tao ra tir nhiéu ngudn dir liéu khac nhau nhu cac tép CSV,
JSON, Parquet, co sé dit liéu quan hé, va nhiéu nguon dir liéu khac. Sau khi tao ra DataFrame , ban
c6 thé sir dung APl DataFrame cUa Spark SQL dé€ truy van va bién déi dir liéu.

Spa

Vi du, d€ tao mOt DataFrame tUr mot tép CSV va truy van dir liéu bang Spark SQL, ban c6 thé s
dung ma sau:

from pyspark. sql import SparkSession
spark = SparkSession. builder. appName("example"). getOrCreate()

df = spark.read. format("csv"). option("header", "true").load("path/to/file. csv")
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df. show()

Trong dd, path/to/file.csv la dudng dan dén tép CSV ban muén doc.

Sau khi tao ra DataFrame , ban cé thé sir dung API DataFrame cUa Spark SQL dé truy van va bién déi
d{r liéu. Vi du, dé truy van cac dong trong DataFrame cO gid tri cOt columnl |a 'valuel' , ban cé thé
sir dung ma sau:

results = df. filter(df[' columnl'] == 'valuel')

results. show()

Trong d6, filter() la mot phuong thic cla DataFrame dé€ loc cac dong dua trén mot diéu kién cho
trudc, va show() la mot phuong thirc cla DataFrame dé hién thi cac dong dugc chon.

Tém lai, DataFrame la moét cau trac dit liéu phan tdn manh mé trong Apache Spark SQL, cung cap
cac tinh nang va lgi ich cla cac cau tric di liéu phan tan dé xu ly dir liéu 16n va yéu cau tinh toan
cao. Vi cac tinh nang va Igi ich cGa DataFrame , ban c6 thé dé dang truy van va bién déi dit liéu
trong cac ing dung clia minh.
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Apache Spark SQL - Data
Sources

Spark SQL cung cap nhiéu cach dé doc dir liéu tir cdc ngudn khac nhau.

SOL

Spa

Bao gom:

e Doc dir liéu tr mot tép van ban: ban c6 thé doc dir liéu tir cac tép van ban nhu CSV, TSV,
va cac tép khac bang cach sir dung phuong thiric read() cua d6i tugng SparkSession va
chi dinh dinh dang tép va céc tuy chon cau hinh khac (vi du:
spark. read. format("csv"). option("header", "true").load("path/to/file.csv") ).

e Doc dir liéu tr mot co sé dir liéu quan hé: ban cé thé doc dir liéu tir mét co sé dir liéu quan
hé nhu MySQL, PostgreSQL, Oracle, va SQL Server bang cach s dung céc thu vién JDBC
va chi dinh dia chi JDBC cla co s& dir liéu, tén ngudi dung, mat kh&u va cac tuy chon cau
hinh khac (vi du: spark. read. format("jdbc"). option("url",

"jdbc: mysql: //localhost: 3306/mydatabase"). option("user", "myuser").option("password",
"mypassword"). option("dbtable", "mytable"). load() ).

e Poc dir liéu tr mot tép Parquet: ban cé thé doc dir liéu tir mot tép Parquet bang cach sur
dung phuong thirc read() cuUa déi tugng SparkSession va chi dinh dudng dan dén tép (vi
du: spark. read. parquet("path/to/file. parquet") ).

e Doc dir liéu tir mot tép JSON: ban c6 thé doc dir liéu tlr mét tép JSON bang cach s dung
phuong thic read() cla déi tugng SparkSession va chi dinh duong dan dén tép (vi du:
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spark. read. json("path/to/file. json") ).

e Doc dif liéu tlr cadc ngudn dir liéu khéc: Spark SQL cling hd trg doc dir liéu tr nhiéu nguédn
d{r liéu khac nhau nhu Hive, Cassandra, Elasticsearch, va Kafka. Ban cé thé tim hiéu thém
vé cach doc dir liéu tir cAc ngudn nay trong tai liéu chinh thirc cta Spark SQL.

Sau khi doc d{r liéu vao Spark SQL, ban cé thé st dung cac API truy van va bién déi dir liéu cua
Spark SQL dé truy van va xu ly dir liéu.
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Apache Spark SQL - JSON
Dataset

Spark SQL cho phép doc va xt ly dir liéu tir cac tép JSON trong cac ing dung cua ban. Khi ban doc
d{r liéu tir tép JSON, Spark SQL sé tao ra moOt DataFrame dé€ luu trir dir liéu. DataFrame nay cung cap
cac tinh nang truy van va bién déi dir liéu giong nhu DataFrame dugc tao tir cdc nguon dir liéu khac
trong Spark SQL.

SOL

Dé doc dir liéu tlr mot tép JSON, ban cé thé sir dung phuong thic read() cua déi tuong
SparkSession va chi dinh duong dan dén tép (vi du: spark. read. json("path/to/file. json") ). Ban
cling c6 thé chi dinh tuy chon cdu hinh khac nhau dé dinh dang dir liéu dau vao, vi du nhu chi dinh
tén cot va kiéu dir liéu tuong Ung, hoac chi dinh cac tuy chon vé dinh dang dong va cot.

Spa

Sau khi doc dir liéu tur tép JSON, ban c6 thé sir dung cac phuong thirc cla doi tugng DataFrame dé
truy van va bién déi dir liéu. Vi du, ban cé thé sir dung phuong thic select() d€ chon cac cbt cu
thé trong DataFrame , hoac phuong thirc filter() dé€ loc cac dong dua trén mot diéu kién cho trudc.
Ban ciling cé thé sir dung céc phuang thic nhém va sap xép dir liéu dé€ tao cac bdo cdo phuc tap
hon.

V@i tinh nang doc dit liéu tu cac tép JSON, Spark SQL la mét cong cu manh mé va linh hoat cho cac
nha phat trién va nha nghién cGu dir liéu dé xu ly dit liéu phic tap tir nhiéu nguén khac nhau. Tuy
nhién, dé dam bao hiéu suat téi da khi xir ly dir liéu 16n, ban can can nhac céc tuy chon cau hinh va
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toi uu héda truy van cdia minh.

Vi du, néu ban cé mot tép JSON chira cac dit liéu clia cadc nhan vién nhu sau:

{
“name": "John Doe",
"age": 30,
"position": "Developer"
h
{
"name": "Jane Smith",
"age": 25,
"position": "Designer"
}
{
“"name": "Bob Johnson",
"age": 40,
"position": "Manager"
}

Ban c6 thé doc tép nay bang cach s dung phuang thiic read() nhu sau:

from pyspark.sql import SparkSession

spark = SparkSession. builder. appName("Read JSON"). getOrCreate()

df = spark.read. json("path/to/employees. json")
df. show()

Két qua tra vé sé la mot doi tugng DataFrame chlra dit liéu cla cac nhan vién trong tép JSON.

| 30] John Doe| Developer
| 25| Jane Smith| Designer
| 40] Bob Johnson| Manager|

fecodmoooooooos fooccosoo +



Sau khi doc d{r liéu tur tép JSON, ban c6 thé sir dung cac phuong thirc cla doi tugng DataFrame dé
truy van va bién d6i dir liéu. Vi du, ban c6 thé sir dung phuong thic select() d€ chon cac cot cu
thé trong DataFrame , hodac phuong thirc filter() dé€ loc cac dong dua trén mot diéu kién cho trudc.
Ban cling c6 thé sir dung cac phuong thic nhém va sap xép dit liéu dé tao cac bdo cdo phic tap
hon.
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Apache Spark SQL - Hive
Table

DE doc dir liéu tur Hive table trong Spark SQL, ban cé thé sir dung phuong thic read() clUa d6i
tuong SparkSession va chi dinh dudng dan dén Hive table bang cl phap database. table (vi du:
spark. read. table("default. mytable") ).

SOQL

Ban cling cé thé chi dinh cac tuy chon cau hinh khac nhau dé dinh dang di liéu dau vao, vi du nhu
chi dinh tén cét va ki€u dit liéu tuang Gng.

Spa

Vi du, néu ban cé mot Hive table cé tén la employees trong co sé dir liéu default va chlra cac cot
name , age va position , ban c6 thé& doc table nay bang céch st dung phuong thic read() nhu sau:

from pyspark. sql import SparkSession
spark = SparkSession. builder. appName("Read Hive Table"). enableHiveSupport(). getOrCreate()

df = spark.read. table("default. employees")
df. show( )
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Két qua tra vé sé la mot doi tugng DataFrame chlra dit liéu cla cac nhan vién trong Hive table.

| 30] John Doe| Developer|
| 25| Jane Smith| Designer|
| 40| Bob Johnson| Manager|

S T Foeeemaen +

Sau khi doc d{r liéu tur Hive table, ban c6 thé sir dung cac phuong thirc cla déi tugng DataFrame dé
truy van va bién d6i dir liéu. Vi du, ban c6 thé sir dung phuong thic select() d€ chon cac cot cu
thé trong DataFrame , hodac phuong thirc filter() dé€ loc cadc dong dua trén mot diéu kién cho trudc.
Ban cling c6 thé st dung cac phuong thic nhédm va sap xép dit liéu dé tao cac bdo cdo phic tap
hon.

Véi tinh nang doc d{r liéu tu Hive table, Spark SQL la mét cdng cu manh mé va linh hoat cho cac
nha phat trién va nha nghién cGu dir liéu dé xu ly dir liéu phic tap tir nhiéu nguén khac nhau. Tuy
nhién, d€ dam bao hiéu suat téi da khi x{r ly dir liéu I6n, ban can can nhac cac tuy chon cau hinh va
toi uu héda truy van cdia minh.
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Apache Spark SQL - Parquet
File

DE doc dir liéu tir mot tép Parquet trong Spark SQL, ban cé thé sir dung phuong thidc read() cla
déi tuong SparkSession va chi dinh dudng dan dén tép (vi du:
spark. read. parquet("path/to/file. parquet") ).

SOQL

Ban cling cé thé chi dinh cac tuy chon cau hinh khac nhau dé dinh dang di liéu dau vao, vi du nhu
chi dinh tén cét va ki€u dit liéu tuang Gng.

Spa

Vi du, néu ban cé mot tép Parquet chira cac dit liéu cla cdc nhan vién nhu sau:

name | age | position
______ oo
John | 30 | Developer
Jane | 25 | Designer

Bob | 40 | Manager

Ban cé thé doc tép nay bang cach s dung phuong thirc read() nhu sau:
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from pyspark.sql import SparkSession
spark = SparkSession. builder. appName("Read Parquet"). getOrCreate()

df = spark. read. parquet("path/to/employees. parquet")
df. show()

Két qua tra vé sé la mot doi tugng DataFrame chlra dir liéu cla cac nhan vién trong tép Parquet.

e S +
| name| age| position|
R S +
| John| 30| Developer|
| Jane| 25| Designer|
| Bob| 40| Manager]|

fecoodmoodsccoonoos +

Sau khi doc dir liéu tur tép Parquet, ban cé thé sir dung cac phuaong thic clia déi tugng DataFrame dé
truy van va bién d&i dir liéu. Vi du, ban c6 thé si dung phuong thic select() d€ chon cac cot cu
thé trong DataFrame , hoac phuong thirc filter() dé€ loc cadc dong dua trén mot diéu kién cho trudc.
Ban ciing cé thé s dung céc phuang thic nhém va sap xép dir liéu dé tao cac bdo cdo phuc tap
hon.

Véi tinh nang doc d{ liéu tlr cac tép Parquet, Spark SQL la mot cdng cu manh mé va linh hoat cho
cac nha phat trién va nha nghién ctu dir liéu dé€ xr ly dit liéu phiec tap tir nhiéu nguén khac nhau.
Tuy nhién, dé dam bao hiéu suat téi da khi xtr ly dir liéu 16n, ban can can nhac céc tuy chon cau
hinh va téi uu hda truy van cda minh.

Vi vay, doc dir liéu tur tép Parquet trong Spark SQL la mét ky ndng quan trong ma ban nén nam
vitng dé c6 thé xu ly dit liéu phirc tap tir nhiéu nguon khac nhau. Hay tham khao tai liéu chinh thirc
cla Spark SQL dé biét thém chi tiét vé cach st du



