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Life Changing Education

glCi|0|E{x{2| Y2317

Overview

HH|0lE SS4E0|2t-

SGI[0|&] OF7[EllA Ofsfist7] 1

2 G|0|E] OF7 &% OfsHiSt7| 2

4|O|E mo|Z2tolof2t-

G|O|&{ mo|Z2tQl THE

H|OJE] mo| T2l @A AE20]d
Overview

BlH|0|&{ S22 2t Hadoop ecosystem
Hadoop cluster 7+& 2fAtgt
Hadoop 7|&

HDFS (Hadoop Distributed FileSystem)
Hadoop &2 (mac)

Hadoop AX| (windows)

HDFS && - CLI

HDFS A& - Java API 1

HDFS && - Java API 2
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Life Changing Education

YARN

MapReduce 7|Z
MapReduce 2| 1+
MapReduce 2tz g4l

Wordcount &&

g

Wordcount &£
MapReduce 7|5

MapReduce 7|5 - GenericOptionsParser2t ToolRunner A&

MapReduce 7|& - Counter &
MapReduce 7|5 - 88 & 1
Map-side join &&
Reduce-side join &
Reduce-side join &
MRUNitE 0|88t Unit Test 1
MRUnit& O| &8t Unit Test 2
MockitoZ O| &8t Unit Test
A3} A Top 30 ZRHE 4|
&#HA MapReduce - Join

#HR MapReduce - Unit Test
R MapReduce - Sorting
#HR§ MapReduce - Unit Test
} A Top 30 A&

02 AN Hn e e

ol
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Apache Spark 7|2

Spark 712 (270, £4, RDD)

Spark 72 (A& 210, Interactive Shell)

Spark 7H2 (Web Notebook, Zeppelin Jupyter RStudio)
Spark 72 (Web UI, Driver Cluster Manager)

(

(

(

Spark 7§ (Spark vs. MapReduce)
Spark 72 (Spark Software Components)

Spark i (Spark Programming Model)

Spark 72 (RDD - Lazy Evaluation + No Cache,Cache)
Spark 7§ (RDD - Fault Tolerance)

Spark 72 (How Spark works)

Spark 7i2 (Spark Components / Libraries)

Spark 7H2 (F2 Web Site)

MH &d 244 (PHR)

AWS MHf &t& 717d (EC2 MH )

Me 3t4 A (User & Sudo A3)
Mt 2tA M (Host Name, /etc/hosts A Z)
MH 2tA 1M (SSH Key, authorized_keys 7+4)

22 PC & T4 (Jetc/hosts A&, SSH ¢ &)

Spark A% Y Al (HH22E, 43, Shell)

Spark History Server 4 (HistoryServer A|2H/ZZ/HAE)
Hadoop 22{2H 14 (P12)

Hadoop 22{£H 744 (HR22E, 83)

Hadoop E2{AH g (HDFS Al&/Z&)

Hadoop 22{AE 34 (HDFS HAE)

Hadoop 22{AE 14 (Data CH2ZE 2! PUT)

Hadoop 22{2E 714 (YARN AlZH/E =)

Hadoop 22{£Ef 71 (YARN HIAE)
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Life Changing Education

Spark 22AH 4 (12)

Spark 23 AH 74 (225, 43, Master HA)
Spark 22 AE| 4 (Standalone A|2H/ZR)
Spark 2{AE 24 (Standalone E|AE)

Why Spark? (Python vs. PySpark) (CLI)

Why Spark? (Python Z{A| &4

Why Spark? (PySpark i &4h

Why Spark? (PySpark &2 &4t on Cluster)
What is Spark? (Scala vs. Spark) (Compile)
What is Spark? (Scala ©H0{4= A|7])

What is Spark? (Spark &t0{£= A|7])

What is Spark? (Spark ©t0{%= M|7| on Cluster)
Apache Spark 7|2 & (1)

Apache Spark 7|2 A& (RDD 444)

Apache Spark 7|2 A& (Lazy Evaluation)

Apache Spark 7|2 A& (Lineage &9l Partition 74 &9l)
Apache Spark 7|2 4& (Shuffle by Repartition)

Apache Spark 7|2 4& (Partitions for Files)

Apache Spark 7|2 4& (Cache)

Apache Spark 7|2 A& (Cache Size(Int vs String vs Object))
Apache Spark 7|2 A& (Get Cached RDD by Name)
Apache Spark 7|2 4& (Word Count)
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Life Changing Education

Scala 12

Scala 72 (H4, &)

=]

Scala 7§12 (Laziness)

Scala 7HE (Anonymous functions)

(B

(

(
Scala 7§ (Currying)
Scala 72 (Anonymous Parameters)
Scala 7H2 (Returning multiple variables)
Scala 7€ (High Order Functions)
Scala 7H& (Function Methods on Collections)
Python 712

Python 72 (Variables, Functions)

Python 72 (Positional Argument, Unpacking, Arbitrary Positional Argument)

Python 72 (Keyword Argument, Unpacking, Arbitrary Keyword Argument)

Python 72 (Default Argument)

(

(

(

(

Python 72 (Anonymous functions)

Python 7HE (Laziness)

Python 72 (Currying)

Python 72 (Returning multiple variables)
(

Python 7§ (Higher Order Functions)
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Spark Core
13 5+7)

Spark RDD 7H (Spark 4!

Spark RDD 7H£ (Spark Glossary (Terms))

Spark RDD 7HL (Spark Application BiZL)
i i =

CURRICULUM
Spark RDD 7HL2 (Spark Application 7H&})
Spark RDD 7H& (RDD +4-)

Spark RDD 7i2 (RDDs on a Cluster)
Spark RDD 7i2 (Parallel Operations on Partitions)

02.

Spark
7| =2} s

THE R 4244

Spark RDD 712 (Stages)
Spark RDD 7i2 (Controlling the Level of Parallelism)
Spark RDD 7H& (Functional Programming in Spark)

2t61:33:19
Spark RDD 7§ (RDD Persistence)

RDD =129 (RDDs)

RDD 212§ (Pair RDDs)
RDD Z 22 (Map-Reduce)
Basic RDD Transformations)

(

3 (

RDD =29 (

RDD 222 (Pair RDD Transformations)
RDD Z22j® (Per-partition operators)

Shared Variables
Spark Core A& (Driver Program, Executor Log)

Spark Core A& (Spark Standalone Cluster A&t)

Spark Core A& (Driver Program, Executor Z2M|A)
Spark Core A& (Spark Application B L)

& (History Server A3H)

Spark Core &
Spark Core 2& (Dynamic Allocation)
Spark Core A& (Pipelining and Stage Skip)
Spark Core A& (Passing Functions to Spark)
Spark Core A& (RDD Persistence)
Spark Core && (Whole File-Based RDDs)

Life Changing Education
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02.

Spark
7| =2} s

MHE S A20A12F61:33:19

Life Changing Education

Spark Core & (Broadcast)
Spark Core 4& (Accumulators)

Spark Core A& (RDD Map-Side Join(Replicated Join or Broadcast Hash
Join)_#01)

Spark Core A& (cf. RDD Join(Shuffle join)_#01)

Spark Core A& (cf. Spark SQL Join(Broadcast Hash Join vs. Sort Merge
Join)_#01)

Spark Core A& (RDD Map-Side Join(Replicated Join or Broadcast Hash
Join)_#02)

Spark Core A& (cf. RDD Join(Shuffle join)_#02)

Spark Core A& (cf. Spark SQL Join(Broadcast Hash Join vs. Sort Merge
Join)_#02)

Spark SQL

Spark SQL =2 (Spark Components)

Spark SQL 22§ (Why Spark SQL)

Spark SQL 2219 (Spark SQL)

Spark SQL 212§ (DataFrame)

Spark SQL =22 (DataFrame Basic Operations)
Spark SQL =124 (Joining DataFrames)

Spark SQL =212 (Saving DataFrames)

Spark SQL =24 (DataFrames and RDDs)

Spark SQL 2124 (groupBy - Now safel)

Spark SQL 22 (Unified Dataset)

Spark SQL 2219 (Catalyst Optimizer)

Spark SQL 2124 (Tungsten Phase 2)

Spark SQL A& (Zeppelin 374 - Cte2CE 2 7|2 M)
Spark SQL A& (Zeppelin & 74 - Interpreter 44)
Spark SQL A& (Zeppelin & - Interpreter HAE
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02.

Spark
7| =2} s

MHE S A20A12F61:33:19

Life Changing Education

Spark SQL A& (PySpark_Airline_On_Time - Import Note & Data Description)
Spark SQL A& (PySpark_Airline_On_Time - G|O|E{ 2 + A 7|0} &9l)

Spark SQL A& (PySpark_Airline_On_Time - G|0[E{ £ &t0l)

Spark SQL A& (PySpark_Airline_On_Time - G|O|E{ & Q-01 ~ Q-03)

Spark SQL A& (PySpark_Airline_On_Time - G|0|E{ EHH Q-04)
Spark SQL A& (PySpark_Airline_On_Time - G|0|E{ EtH Q-05)
Spark SQL && (PySpark_Airline_On_Time - Gl|0|E{ EfAf Q-06)
Spark SQL A& (PySpark_Airline_On_Time - Gl|O|E{ EfA Q-07)
Spark SQL A& (PySpark_Airline_On_Time - G|0|E{ EMH Q-08)
Spark SQL A& (PySpark_Airline_On_Time - G|0|E{ EHH Q-09)
Spark SQL A& (Spark_SQL_JDBC_MySQL - MySQL 2[AIHH Az &
HE74d)_v0.4.

Spark SQL A& (Spark_SQL_JDBC_MySQL - MySQL 5.7 dz| & &t&d714d)_v0.4.
Spark SQL A& (Spark_SQL_JDBC_MySQL - Import Note & Labs
Description)_v0.5.

Spark SQL A& (Spark_SQL_JDBC_MySQL - MySQL Interpreter 244 for MySQL
2[4l d) v0.5.

Spark SQL A& (Spark_SQL_JDBC_MySQL - MySQL Interpreter 244 for MySQL
5.7)_v0.5.

Spark SQL A& (Spark_SQL_JDBC_MySQL - Spark Interpreter &4 + Spark
Warehouse 44)_v0.5.
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Spark SQL AIA (Spark SQL JDBC MYSQL [READ] MYSQLO”}\'I E”OIE1
CURRICULUM 2l7|_#01)_v0.5.

Spark SQL A& (Spark_SQL_JDBC_MySQL - [READ] MySQLOI|A{ Gl|0|E
02 17| #02) v0.5.
° Spark SQL A& (Spark_SQL_JDBC_MySQL - [READ] MySQLO|AM T|0| &
17]_#03)_v0.5.

Spark Spark SQL 4% (Spark_SQL_JDBC_MySQL - [READ] MySQLOA Glo|f
- 917|_#04)_v0.5.
7| =2} sHAl = e

Xl s Spark SQL 4% (Spark_SQL_JDBC_MySQL - [WRITE] MySQLO| &O]€f
#7]_#01)_v0.5.

THE A2AI2E61:33:19 Spark SQL 1% (Spark_SQL_JDBC_MySQL - [WRITE] MySQLO| &O]€f
#7]_#02)_v0.5.

Spark SQL A& (Spark_SQL_JDBC_MySQL - [JOIN] MySQL H|0|&f Z°9I517[)_v0.5.
Spark SQL A& (Spark_SQL_JDBC_MySQL - [JOIN] Airline On Time Gl|O|&
ZQI517])_v0.5.

Spark SQL A& (Spark_SQL_JDBC_MySQL - [Warehouse] Spark WarehouseO|
GlOl&f 227])_v0.5

Spark SQL A& (Spark_SQL_JDBC_MySQL - [Partition] H|0|E] T}E| M 5t
M) v0.5.

Spark SQL A& (Spark_SQL_JDBC_MySQL - [Partition] Airline On Time H|0|&
OHE| M50 #71)_vO0.5.
Spark SQL A& (Spark_SQL_ThriftServer_JDBC_ODBC)_v0.4.
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Life Changing Education

Spark Streaming

Spark Streaming Z2 2 (Spark Components)

Spark Streaming Z=212 (Example - Streaming Request Count)
Spark Streaming Z212§Q (Stateful)

Spark Streaming 222§ (Combine Batch and Stream Processing)
Spark Streaming T2 122 (DStream Graph)

Spark Streaming 22722 (What is RDD checkpointing?)

Spark Streaming Z212Y (Spark Streaming Data Sources)

Structured Streaming 222 (Pure Streaming System with DStream)
Structured Streaming T2 2@ (Structured Streaming)

Structured Streaming Z2 2% (Input Sources)

Structured Streaming 22122 (API - DataFrame/Dataset)

Structured Streaming 2212 (Query Execution)

Structured Streaming Z22fY (Fault-tolerance)

Structured Streaming 22212 (Word Count)

Spark Streaming A& (Kafka_Cluster)_vO0.5.

Spark Streaming A& (Spark_Streaming_DStream_Twitter_To_Kafka)_v0.5.

Spark Streaming 4&
(Spark_Streaming_Structured_Streaming_Kafka_To_DW)_v0.5.

Spark Streaming A& (Spark_ML_KMeans_Twitter - DW E|0|& 23])_v0.6
Spark Streaming && (Spark_ML_KMeans_Twitter - N-Gram, HashingTF)_v0.6.
Spark Streaming && (Spark_ML_KMeans_Twitter - 2% &&)_v0.6.

Spark Streaming A& (Spark_ML_KMeans_Twitter - 22 E|AE)_v0.6.
Spark ML

Spark ML Z272f (Spark Components)

Spark ML =272 (ML Categories)

Spark ML Z2 12§ (Data Types)

Spark ML ZZ 1242
Spark ML Z2 1242
Spark ML Z2 7242
Spark ML ZZ2 1242
Spark ML Z2 124

(
(

Feature Extraction, Transformation, Selection)
MLlib Supported Algorithms (2&))

ML Pipeline)

Model Selection (hyperparameter tuning))

(
(
(
(
(
(
(
(Why ML Persistence)
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02.

Spark
7| =2} <N

THE R 4244

7t61:33:19

Life Changing Education

Spark ML A& (Spark_ML_Word2Vec_Wiki - Spark Interpreter &%)

Spark ML A& (Spark_ML_Word2Vec_Wiki - 8t=0{ 2|7| H|O|E{ C+RZE)
Spark ML A& (Spark_ML_Word2Vec_Wiki - 27| XML H|O|&{ Parsing)

Spark ML A& (Spark_ML_Word2Vec_Wiki - ZEfA 24 - Python &HZ M &)
Spark ML A& (Spark_ML_Word2Vec_Wiki - HE{l4& 2M - HEfA EM EHAE)
Spark ML A& (Spark_ML_Word2Vec_Wiki - HEfj4& 24 - Wiki St& H|0|E HEfA
=4)

Spark ML && (Spark_ML_Word2Vec_Wiki - Word2Vec &%)

Spark ML && (Spark_ML_Word2Vec_Wiki - 52/0f 2t7])

Spark ML A& (Spark_ML_Word2Vec_Wiki - 214t (ex. ME-3t=+U&))
Spark ML A& (Spark_ML_Word2Vec_Wiki - PCAS S 2t 24 U A|23))
Spark ML A& (Spark_ML_MLP_MNIST - Collect)

Spark ML A& (Spark_ML_MLP_MNIST - Examine)

Spark ML && (Spark_ML_MLP_MNIST - Train + Save)

Spark ML A& (Spark_ML_MLP_MNIST - Evaluate)

Spark ML A& (Spark_ML_MLP_MNIST - Predict)

Graph X

GraphFrames 22 (Spark Components)_v1.0
GraphFrames Z2 12 (2. Types of Graph Libraries)_v1.0
GraphFrames ZZ2 121 (GraphFrames)_v1.0

GraphFrames Z2 12 (Motif Finding)_v1.0

GraphFrames =2 122 (Subgraphs)_v1.0

GraphFrames ZZ2 12§ (Graph Algorithms)_v1.0
GraphFrames Z2 12 (Implementing New Algorithms)_v1.0
GraphFrames A& (Start using GraphFrames)_v0.4

GrpahFrames A& (Creating GraphFrames + Basic graph and DataFrame
queries)_v0.4
GraphFrames 2& (Motif finding)_v0.4
GraphFrames && (Subgraphs)_v0.4

Al1&(Graph algorithms - Breadth-first search(BFS))_V0.4

GraphFrames && (Graph algorithms - Connetced components + Strongly
connected components) v0.4

GraphFrames 4!

GraphFrames && (Graph algorithms - Label Propagation Algorithm(LPA))_v0.4

GraphFrames & (Graph algorithms - PageRank)_v0.4
GraphFrames A& (Graph algorithms - Shortest paths + Triangle count)_v0.4

| A

GraphFrames & (Saving and loading GraphFrames + Message passing via
Aggregatemessages)_v0.4
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Spark Ecosystem
PySpark &z| 2! Jupyter Notebook &t& T+ (PySpark A2|)

CURRICULUM

PySpark Ax| @ Jupyter Notebook & 14 (Jupyter Notebook & +4)
03 . SparkR Az| & RStudio-Server 24 14 (SparkR A&z])
SparkR A%| & RStudio-Server 24 74 (RStudio-Server & F74)

Spark&Hadoop Hadoop Ecosystem

Flume
Ecosystem Flume Al
Flume 4&
OIEY »~ZAIZH12:33:39 Kafka 7|=
Kafka #4824
Kafka A x|

Kafka Producer A&

Kafka Consumer &&
Kafka Connect

Kafka Connect &&
Sagoop
Sqoop A& 1

Sqoop A& 2

Hive 7Y

Hive && 1

Hive && 2

Trino 2 OfE7|

Trino &

Trino &

Spark A 7H

Spark &%

Spark RDD

Spark RDD A&

Spark Wordcount &2 &
DataFrame, Dataset, SQL
DataFrame, Dataset, SQL &&

Life Changing Education » Fast campus
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03.

Spark&Hadoop
Ecosystem

Life Changing Education

Zeppelin 274

Zeppelin A2

ZeppelinZ O| &%t Al2fst H&
Zeppeling O|&&t Trino A&

Stream processing 7|2

ENEEEEE

Spark Streaming YOLL 7|

Spark Streaming wordcount #&

Spark Streaming window wordcount 2&
Spark Structured Streaming O£ 7|

Spark Structured Streaming wordcount #&

Spark Structured Streaming window wordcount A&

Spark Structured Streaming window wordcount (SQL) A

Flink 27

Flink A& z|

Flink DataStream APl A&
Flink DataStream API - 1
Flink WindowWordCount 4!
Flink DataStream API - 2
Flink Table API

Flink Table API &4 &

Flink Table API (SQL) A&
Flink Table APIZ 0|83t WindowWordCount #&

Flink Table API(SQL)Z 0|& &t WindowWordCount &
HBase A7

HBase Shell &

HBase Java APl &&

Airflow 27}

Airflow A3

Airflow Z+CH Ol A M &

AirflowZ 0|t BTC Io| 2|0l H&

o>
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Life Changing Education

Spark Ecosystem 7|8t Z35F Al&

Spark-Cassandra &%

Spark-Cassandra -4 (Spark Interpreter AZ*)
A
o

Spark-Cassandra 244 (Spark-Cassandra E|AE)

Spark-Redis 74 (Redis 2H314)

Spark-Redis A4 (Spark Interpreter %)

Spark-Redis &7 (Spark-Redis E|~E)

Spark_SU(OIE|AE)_2-_A|AHE!I_ALS (8h& G|0|H TH2EE L HDFS E2E)
Spark_S2t(OtE[AE)_ZH_A|AGALS (GO EHA, CIOIE F&)
Spark_S2H(OtE[AE)_ZA_A|ARLALS ([HIOIE H&] RA_OE|AE_S2|0|712E)
Spark_S9H(OtE|AE)_ZH_A|AH ALS ([CO|E{ Z 2] OIE|AE _0|2)
Spark_S(OtE[AE) S A|AEALS ([Cl|0|8 &) BiE0to|C|_Zoto|t)
Spark_S(OtE|AE) A A|A- ALS ([C|O|E{ ] OtE|AEC| BadIDE

GoodIDZ H3A)
Spark_S(OlE|AE) 2
GoodIDZ HA #2)

Spark_S2(OtE[AE)_Z
Spark_S<f(OtE[AE)_=
Spar—k QOF(O|-E|/\E)
Spark_S(OtE|IAE)_2

.l
Hadoop Ecosystem 7|8t 23+ Al
OZAE A

2 A|AE ALS ([H|0]E{ Z2d] OlE|AEQ| BadID2

)l

H_A|AEALS (ALS ¥12|E &5)
H_AAELALS (2 + 22 I
Y_AIABL_ALS (510|TH Tt2tolEf J'd)
22 A|AEALS (510|1 mp2t0|E| Y #2)

E
(=

A
=]

-

Log Generator 71815t7|

Clickstream Analyzer #+815t7] - 1
Clickstream Analyzer 751517 -

A A2} Clickstream Dashboard #+43t7|
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