School of Computer Science and Information Systems
44-517-01: Big Data (3 hrs.)
Spring 2026

Instructor: Dr. Keli Cheng Email: kcheng@nwmissouri.edu
Office: CH 2305 Phone: 660.562.0822 (office)
Office Hours:
Mon/Wed: 3:00 p.m.—5:30 p.m.
Friday: 1:00 p.m. —2:00 p.m.
3:00 p.m.—4:00 p.m.
Others by appointment

Prerequisites: Undergraduate: 44-242 with a grade of C or better. Graduate: 44-542 with a grade of C or
better, or consent of instructor

Textbook and supplementary materials: Resources will be provided by the instructor as necessary through
the semester.

Course description: An introduction to the design of data-intensive, reliable, scalable, and maintainable
systems. Includes an introduction to current and relevant tools, technologies, design principles, and
frameworks. This may include concepts such as parallel programming, distributed computing, distributed
file systems, MapReduce, regular expressions, and the ingesting and processing of data at rest and data in
motion. Tools used may include Hadoop, HDFS, Pig, Hive, Spark, Storm, Kafka, Mahout, MLlib, etc.

Student learning outcomes: This course satisfies the following outcomes for the School of CSIS

Outcome Assessment Methods

DSl students will access, generate, and reorganize Selected assignment(s)
information using contemporary technologies.

DSl Students will work as a team to design, Selected assignment(s)
implement, and deliver solutions to problems using
best practices with contemporary technologies.

In addition, after completing this course, a student should be able to:

. Describe the characteristics of big data systems.

. Describe the history of distributed data processing including Hadoop, HDFS, and MapReduce
. Describe big data integration platforms (e.g., Apache Beam).

. Compare choices for data processing engines.

. Describe key processing concepts.

. Describe common options for programming languages.



. Describe common options for /O connectors.

. Create and execute big data jobs using contemporary technologies.
. Function effectively on teams to accomplish a common goal.

Instructional methods: Class time will consist primarily of lecture and student discussion about course
topics, with time allotted for individual or group work on projects, homework, and hands on activities.

Graded course requirements: Tentatively, the grade will be weighted as follows:

Category Weight
Attendance 5%
Exam 1 15%
Exam 2 15%
Discussions 5%
Assignments and In Class Activities 20%
Final Project/Exam 40%

The class will meet during the final exam time as specified by the registrar’s office at

https://www.nwmissouri.edu/registrar/finals.htm

Grading scale: The grading scale is the standard 10-point grading scale but may be revised in the students’

favor at the instructor’s discretion.
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Undergraduate students will receive a 2% boost to their grade at the end of the semester.

Course outline/major topics studied:

. Introduction to Big Data

. Structured, Semi-structured, and Unstructured Data
. Hadoop

. Distributed Database Architectures

o Data Engineering

. Python for Data Science

. Map Reduce

. Selected Java topics

. PySpark

. Apache Beam

. Apache Kafka




Note: Course schedule is subject to change with instructor notification and students will be responsible
for abiding by these changes.

Attendance: Students are expected to attend all classes as specified in the course syllabi for each course
and are responsible for all material and work assigned during class lectures and hands on learning time. It
is the responsibility of the student to promptly notify their instructor when unable to attend class. Please
refer to the university policy on attendance at
https://www.nwmissouri.edu/policies/academics/Attendance.pdf

Exams: All exams must be taken at the scheduled time. Exact dates and additional details will be posted
online in advance. Unless otherwise specified by the instructor, exams are closed book and closed notes.
Exams will be administered using LockDown Browser, and the use of any electronic device other than
your laptop is strictly prohibited.

Missed Exams: If you must miss an exam or quiz, you are responsible for notifying the instructor in
advance and providing written documentation of a valid, verifiable reason (e.g., illness, family
emergency, or university-sponsored event). Failure to do so may result in a grade of zero. Make-up
exams will only be granted with prior approval and appropriate verification.

Assignments: All assignments are individual projects and must be submitted to the appropriate drop
box by the due date. Submitting an incorrect file will result in a grade of zero for that assignment. You
may discuss assignments with classmates, the instructor, and teaching assistants; however, any
assistance received must be fully credited. Failure to credit sources constitutes plagiarism and is subject
to the university’s academic honesty policies. Copying another person’s work is strictly prohibited.
Please refer to the Academic Honesty section of this syllabus for details.

Late Submission Policy: No late submissions will be accepted unless discussed in advance with the
instructor.

Final exams:

If an emergency occurs that prevents the administration of a course scheduled final examination, the final
course grades will be calculated based on the work in the course completed to that point in time and the
faculty member’s considered judgment. Final exams will not be rescheduled, and a grade of “I” will not
be given as a result of an institutional cancellation of a final examination. This final exam policy does not
apply to online courses.

Artificial Intelligence Engines: Generative Al engines, such as ChatGPT, are fast becoming important tools
to help improve various personal, professional, and educational tasks. Specifically for this course, the
submission of academic work created by a generative Al engine is not allowed. All submitted course work
must be your own work. The goal is for you to learn and understand the course content. Al engines are a
tool which can help facilitate the learning process. The understanding of course content is assessed by
completing the required course work. Your understanding cannot be gauged if Al generated material is
used.



Administrative drop: An instructor may request the Office of the Registrar delete a student from a course
roster if the student has not met the prerequisite for the course as stated in the catalog, or as a result of
nonattendance in the course.

Academic Administrative withdrawal: When it is in the best interest of Northwest Missouri State
University for a student to withdraw, a student will be given a W, put on administrative hold, and given
notice that they are about to be withdrawn. This action will result in removal of all credits associated with
courses that have yet to be completed in the semester in question and the student will be administratively
withdrawn from the University. An Administrative Withdrawal does not affect the student’s grade point
average. Please refer to Northwest Missouri State University’s Academic Administrative Withdrawal Policy
at: https://www.nwmissouri.edu/policies/academics/Adding-Dropping-Withdrawals.pdf

University communications: Students are expected to use their Northwest student email account for any
electronic correspondence within the university. Students are also strongly advised to check their email
and CatPAWS accounts on a regular basis.

Academic integrity policy: The students, faculty, and staff at Northwest endeavor to sustain an
environment that values honesty in academic work, that acknowledges the authorized aid provided by
and intellectual contributions of others, and that enables equitable student evaluation. Please refer to
Northwest Missouri State University’s Academic Integrity Policy at
http://www.nwmissouri.edu/policies/academics/Academic-Integrity.pdf

Learning or Living Accommodations Request Process: Northwest Missouri State University complies
with Section 504 of the Rehabilitation Act of 1973, the Americans with Disabilities Act of 1990 (ADA),
and the ADA Amendments Act of 2008 (ADAAA). Students with a documented disability that qualifies
under the ADA/ADAAA and who request accommodations should review the Accessibility and
Accommodations webpage at https://www.nwmissouri.edu/titleixequity/accessibility/index.htm for
guidance, including the accommodations application and supporting documentation requirements. For
further assistance, contact ada@nwmissouri.edu or call 660-562-1873. The university policy on
disability accommodation can be found at http://www.nwmissouri.edu/policies/student/Disability-
Accommodation.pdf

Non-discrimination and anti-harassment policy: Northwest Missouri State University is committed to
maintaining an environment for all faculty, staff, students, and third parties that is free of illegal
discrimination and harassment. Please refer to the Non-Discrimination and Anti-Harassment Policy at
https://www.nwmissouri.edu/TitleIXEquity/titlevi/

Family Education Rights and Privacy Act (FERPA) policy: Family Educational Rights and Privacy Act of
1974, as amended (commonly known as the Buckley Amendment), is a federal law which provides that
colleges and universities will maintain the confidentiality of student education records. Please refer to
the Family Educational Rights and Privacy Act (FERPA) Policy at
http://www.nwmissouri.edu/policies/academics/Family-EducationalRights-and-Privacy-Act.pdf

Behavior and Wellness: Northwest focuses on student success—every student, every day.
The Wellness Center, 660.562.1348, offers free counseling for students coping with depression, anxiety,
alcohol or drug misuse, relationships, and other emotional, social, and academic stressors. In addition,



faculty, staff, and students who are concerned with student wellbeing can report their concerns, including
anonymously, to the Behavioral Intervention Team, so that the student can be offered relevant support, at
this link:_Concerning Behavior Reporting Form. If you are concerned about the immediate safety of a
student, please call the University Police, who have specialized training in intervention, at 660.562.1254.

Disclaimer: Course schedule is subject to change and you will be responsible for abiding by any such
changes. Your instructor will notify you of any changes.



