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. BHE L B4R Bp STk $u(Big data systems for structured/semi-structured data):

NoSQL/NewSQL/Distributed SQL, Apache HBase, Cassandra, Hive, MongoDB,

B35~ #edp a2 4 si(Systems for big graph processing): BSP, Pregel, Giraph, Spark GraphX, Neo4j,
Titan, ...
B on~ Bl ede s 5u(Systems for streaming big data): Spark Streaming, Structured Streaming, Apache
Storm, Samza, Flink, SAMOA,

< Bdpg i ~ETL ~ 1 1%0% ~ foys 17 % %(Big data pipelineing, ETL, workflow and orchestration
systems): Apache Airflow, Apache Kafka, Apache NiFi, Dagster, Prefect,

~ #cdp A 722 e P4k 42 (Big data analytics and advanced topics)

gl meids g1 2 (Virtual Machine Management Tools) » & VirtualBox, VMware, Cloudera VM# >
=4 A B (virtual cluster) P X E LRI EF R 0 JFEF R R4k 7% (hands-on experience)
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In the age of information explosion, big data processing is already a must-have skill. Especially on
the new waves of Al and machine learning, all systems rely heavily on big data analysis,
classification, recognition and induction. The purposes of this course are to study big data
characteristics, to understand the evolution of big data processing technologies, and to explore the
underlying principles and real-world applications of big data systems/tools. Students will learn the
theoretical knowledge and practical skills necessary for applying big data technologies on any future
application domains.
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Basic Learning Outcomes and Dept.” s
Education
Objectives
A fué a1 ﬁrré%.‘*;;'btifffi it "’ Abili‘_ty to'integrate knowledge and technologies of computer .
science and information engineering.
B WIS R %2 i 4 Ability to design and conduct science experiments and to .
validate hypotheses.
c TG AR A 2 i 4 Ability to design and develop computer software and .
hardware.
D |M% %B%2 i 4 Ability to design and develop team projects. O
B po R e L3775 2 5 4 Ability of analytical thinking, creative research P

planning, and innovative development

Bl #p [11lustration

‘@ 3 Ak Highly correlated O & 4p# Moderately correlated

¥ #% & B # Teaching Schedule & Content

. Pregel family of systems(BSP, Pregel, Giraph)

F =t Week R % Subject/Topics % :fRemarks
1 A Bk F + % (Course Introduction and Syllabus)
~ ¥ 1 % (Introduction)
2 . What is big data? Why big data? Examples of big data
. The challenges and opportunities of big data
3 General Purpose Platform I : Apache Hadoop and Ecosystem
4 General Purpose Platform I : Apache MatReduce and algorithm design
5 General Purpose Platform II: Apache Spark
6 General Purpose Platform II: Apache Spark Ecosystem and algorithm
design
Big data storage architecture
. Distributed nodes
7 . Scale-out NAS
. All-solid-satae drive (SSD) arrays
. Object-based storage
. DNA storage
Big data storage systems
8 . Distributed file systems and big data storage
. Google GFS/Colossus and Apache HDFS
. GlusterFS: Dependable Distributed File System
9 No midterm. Independen study & presentation topics proposal
instead.
Big data systems for structured/semi-structured data
10 . SQL, NoSQL, NewSQL, Distributed SQL
. Apache HBase, Cassandra, CouchDB, Drill, Impala, Hive
. Apache Sqoop
Big data systems for structured/semi-structured data
. Spark SQL, DataFrames, Datasets
11 . MongoDB
. Google BigQuery, Spanner, Fl
. Presto
Big graph processing systems
12 . The challenges of big graph processing

Big graph processing systems
. GraphLab family of systems(GraphLab, PowerGraph, GraphChi)
13 . Spark GraphX, GraphFrames
. Neod4) graph database
. Titan distributed graph database




Big data stream processing systems
. The challenges of big data streaming
. Apache Storm, Samza, Flink
. Apache SAMOA
. Spark Streaming, Structured Streaming
. Streaming data and data lake

14

Big data pipelining, ETL(Extract, Transform, and Load), workflow
and orchestration tools

15 . Apache Airflow

. Apache Kafka

. Apache NiFi

Big data pipelining, ETL(Extract, Transform, and Load), workflow
and orchestration tools

16 . Dagster

. Prefect

. Luigi

. Google Cloud Dataflow/Composer, AWS Glue, Azure Data Factory**

17 Independent study student presentation

18 # % ¥ % Final Exam
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AP Lecture I:l & 2 33#Group Discussion I:l BE Y Field Trip

|:| H i Miscellaneous:

% % 4] #7 p ® Teaching Self-Evaluation

£1374% % (Innovative Teaching)

[ ] w4z 5 v (PBL) [ | ma s ie5y (TBL) [] w53 (SBL)
|:| g %% Flipped Classroom I:l E3kE* Moocs

A ¢ § Z(Social Responsibility)

[:] f 2 g Community Practice [:],éﬁ? £ i¥ Industy-Academia Cooperation

B3¢ & i¥(Transdisciplinary Projects)

I:l ¥ B %% Transdisciplinary Teaching |:| ek %% Inter-collegiate Teaching

[:]'¥$W€?i§ Courses Co-taught with Industry Practitioners
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R 9 .
g 5 2% Midterm Exam 15% v v v & Presentation
#x+ 24 Final Exam 25% v v
i*%¥ =% Homework and/or 0
Assignments 35% v
# s Miscellaneous .
(884 (Term Project)) 25% 4 v 4

FEE A L
Grading & Assessments Supplemental instructions
2W3 72w E xfEii(Need to demo the term project to the instructor.)

FPEEFI5 (37 7% 3% FER #P)
Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)
i TFEFE 0 ST TR LSRR
(No textbook required. Check the class notes for references.)

FAFTER(Z R KT oL, KB L FRgo et AR 2 #h)
Teaching Aids & Teacher’ s Website(Including online teaching information.
Personal website can be listed here.)
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Online class link: (if needed)

https://teams. microsoft. com/1/meetup-join/19%3aZLJ-YBvtTOPPw_Ytdf1YubJV4C_K5bYsWcGP4d0tOusl%
40thread. tacv2/17126253870417context=%7b%22T1d%22%3a%22edbad211-8174-4411-b089-357c588fal27%22%2c%
2201d%22%3a%22e83708da-2e73-4b78-a037-e2bbcal f4d94%22%7d

H i 48 L3P (Supplemental instructions)




