
DATE:   Oct. 5, 2021 
TO:  Elizabeth Milonas, Proposer of CST4734 
FROM: Curriculum Subcommittee 
 Xiaohai Li, Ryoya Terao, and Jennifer Sears-Pigliucci (Chair) 
RE: Curriculum Committee Subcommittee Discussion Items for Proposal CST4734 

Advanced Topics in Non-Relational (NoSQL) Technologies 
_______________________________________________________________ 
 
Proposal Overview: 
 
The proposal is for a new course offering (CST4734) Advanced Topics in Non-Relational 
(NoSQL) Technologies in the department of Computer Systems Technology. The course, offered 
to BTech students as an elective, is designed as an advanced course option for students in the in 
the BTech database track. The proposed course will include instruction on non-relational 
(NoSQL) modeling, non-relational (NoSQL) tool installation and configuration, data operations 
(CRUD), basic and advanced querying functions, indexing, aggregation, performance, and 
security.  During the one semester course, students will use a NoSQL tool to build, query and 
maintain large datasets that are typically used to solve business problems and improve business 
decision making.  Ethical and societal concerns related to Big Data technologies, such as NoSQL 
databases, will also be introduced and discussed.  
 
Proposal Rationale:  
 
The proposed course addresses the non-relational (NoSQL) domain, which has recently gained 
momentum due to the rise of big data technologies.  Students in the BTech database track are 
currently introduced to NoSQL technologies in CST4724 Data on the Web; however, they have 
expressed an interest in a second course which covers more advanced topics, specifically focused 
on NoSQL. The new course will expand on topics covered in CST4724 and introduce advanced 
topics such as tuning, performance and security.  Students who complete this advanced course 
will acquire the knowledge and skills needed to create, query, visualize, tune, and secure NoSQL 
systems using one or two industry standard NoSQL tools. The course will also identify ethical 
concerns related to NoSQL technologies. This new course will expand the choice of electives for 
students in the BTech database track. It will also be the first BTech level computer elective to 
address non-relational database technologies.  
 
Strengths: 
 

• The course builds on current course offerings and is responsive to current technologies.  
• The course is unique to the college with no overlap in other departments. 
• The course offers a way for students to consider ethical and societal concerns involving 

the rising presence of big data technologies 
• Students have demonstrated interest in acquiring information to be delivered about this 

NoSQL focused course 
 
Weaknesses: 
 



None 
 
Issues and Concerns Discussed by the Subcommittee and Resolved by the Proposer: 
1. Description/rationale: Can/should ethical concerns include issues in security? 
2. Description/rationale: Where might diversity be emphasized more clearly in the course 

description and outline? Consider adding a line in the description about how diversity will be 
addressed, such as the section on ethical and societal concerns. 

3. Description/rationale: consider shortening the course description by taking out specifics such 
as TedTalks and YouTube videos to allow for future instructor flexibility. 

4. Course Resources and Materials: the required text by Shashank Tiwari Professional NoSQL 
is published in 2012. Is there a reason why a more recent text is not being used? (For 
example, cost.) Is there a new edition? The included bibliography (p. 10) lists more recent 
texts.  

5. Prerequisites:  
a. Clarify the required pre-requisites for the proposed course.  CST3624 is identified as 

a pre-requisite. CST4724 Data on the Web is mentioned in the Rationale (p. 2) as a 
preliminary course that introduces the NoSQL tool. Should CST4724 also be a pre-
requisite or are students opting to take the proposed course (CST4734) instead of 
taking the broader CST4724? 

b. CST3624 is listed in the proposal as the prerequisite course, but the course does not 
appear to be listed on the departmental website or the Fall 2021 College catalog. Is 
this the correct course number?  

6. Project: While the description of the culminating project is clear on p. 8, a clearer title for the 
project (worth 40% of the course grade) would give this element more emphasis.  

7. Certifications. One reviewer makes the following observation: MongoDB is document-based, 
Hbase, and Cassandra are wide column based, and Couchbase is key-value. Will in-depth 
details of all these types of databases will be covered to help students take any one of the 
certificate exams? What types of NoSQL databases will mainly be covered in the course? 

8. Course outline. One reviewer asks two specific questions: 
a. Although it is different for NoSQL and relational databases, is it worthy to discuss 

ACID metrics a little bit for NoSQL databases, particularly eventual consistency? 
Does Week 10 in the table of Weekly Topics address this? 

b. Shall the techniques of handling relational data in a NoSQL database be covered?  
9. Regarding contact for library course specialist, the “I” is not clarified Is this referring to 

Professor Milonas? Should this be changed to a neutral third person, such as course advisor 
or course instructor? 

10. On the checklist, is there a reason why the plan and process for course evaluation is N/A?  
11. Please correct minor issues in language clarity throughout the proposal, including description 

of the conducted student survey  
 

Subcommittee Activity:  
 

• The subcommittee members emailed individual comments before meeting on ZOOM on 
Sept. 21, 2021. At the ZOOM session, attended by all three committee members and 
CCCC chair Anne Marie Sowder, notes were compiled into one document for the 
proposers. 



• Comments from the meeting were sent to the proposer Elizabeth Milonas for review. 
• Sept. 23 and Sept. 28: the proposal was revised and returned to the subcommittee 
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New York City College of Technology, CUNY  

 
CURRICULUM MODIFICATION PROPOSAL FORM 
 
This form is used for all curriculum modification proposals. See the Proposal Classification Chart for 
information about what types of modifications are major or minor.  Completed proposals should be 
emailed to the Curriculum Committee chair. 
 

Title of Proposal Advanced Topics in Non-Relational (NoSQL) 
Technologies 

Date March 12, 2021 
Major or Minor Major 
Proposer’s Name Prof. Elizabeth Milonas 
Department Computer Systems Technology 
Date of Departmental Meeting 
in which proposal was 
approved 

03/12/2021 

Department Chair Name Ashwin Satyanarayana 
Department Chair Signature 
and Date  
Academic Dean Name Gerarda M. Shields 
Academic Dean Signature and 
Date  
Brief Description of Proposal 
(Describe the modifications 
contained within this proposal in a 
succinct summary.  More detailed 
content will be provided in the 
proposal body. 

An advanced course in the concepts and principles of non-
relational (NoSQL) and open source database programs. Topics 
covered in the course include: NoSQL modeling, NoSQL tool 
installation and configuration, data operations (CRUD), basic 
and advanced querying functions, indexing, aggregation, 
performance and security.  Through in class examples, case 
studies, homework assignments and project work, students use 
a NoSQL tool to build, query and maintain large datasets that 
are typically used to solve business problems and improve 
business decision making.  Students are also introduced to the 
ethical and societal concerns related to Big Data technologies 
and NoSQL databases including bias, diversity, inclusion, privacy 
and security through in-class discussions, online discussion 
questions/topics, readings, and case studies. 

Brief Rationale for Proposal 
(Provide a concise summary of why 
this proposed change is important 
to the department.  More detailed 
content will be provided in the 
proposal body).   

The non-relational (NoSQL) domain has gained momentum 
recently as a result in the rise of big data technologies.  Students 
in the BTech database track are introduced to NoSQL 
technologies in CST4724 (Please note: This course will have a 
new course number and title starting in the Spring 2022 
semester: CST3624 Introduction to Non-Relational (NoSQL) 
Technologies), however, they have expressed interest in a 
second NoSQL course which covers more advanced topics. The 
new proposed course will expand on topics covered in CST4724 
(Please note: This course will have a new course number and 
title starting in the Spring 2022 semester: CST3624 Introduction 
to Non-Relational (NoSQL) Technologies),and introduce 
advanced topics such as tuning, performance and security.  The 
students who complete this course will acquire the fundamental 

http://openlab.citytech.cuny.edu/collegecouncil/files/2014/08/2013-10-09-Proposal_Classification_Chart.pdf
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knowledge and skills needed to create, query, visualize, tune, 
and secure NoSQL systems using one or two industry standard 
NoSQL tools. The course will also identify ethical concerns 
related to NoSQL technologies including bias, diversity, 
inclusion, privacy and security. This new proposed course 
expands the choice of electives for students in the BTech 
database track. It is also the first BTech level computer elective 
to address non-relational database technologies.  

Proposal History 
(Please provide history of this 
proposal:  is this a resubmission? An 
updated version?  This may most 
easily be expressed as a list). 

N/A 
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New York City College of Technology, CUNY  

NEW COURSE PROPOSAL FORM 
This form is used for all new course proposals. Attach this to the Curriculum Modification Proposal Form 
and submit as one package as per instructions.  Use one New Course Proposal Form for each new course. 
 

Course Title Advanced Topics in Non-Relational (NoSQL) Technologies 
Proposal Date March 12, 2021 
Proposer’s Name  Professor Elizabeth Milonas 
Course Number CST4734 
Course Credits, Hours 3 credits, 2 class hours, 2 lab hours 
Course Pre / Co-Requisites Prerequisite: CST3624 or department permission 
Catalog Course Description An advanced course in the concepts and principles of non-

relational (NoSQL) and open source database programs. 
Topics covered in the course include: NoSQL modeling, 
NoSQL tool installation and configuration, data operations 
(CRUD), basic and advanced querying functions, indexing, 
aggregation, performance and security.  Through in class 
examples, case studies, homework assignments and project 
work, students use a NoSQL tool to build, query and 
maintain large datasets that are typically used to solve 
business problems and improve business decision making.  
Students are also introduced to the ethical and societal 
concerns related to Big Data technologies and NoSQL 
databases including bias, diversity, inclusion, privacy and 
security through in-class discussions, online discussion 
questions/topics, readings, and case studies. 

Brief Rationale 
Provide a concise summary of why this 
course is important to the department, 
school or college. 
 

The non-relational (NoSQL) domain has gained momentum 
recently as a result of the rise of big data technologies.  
Students in the BTech database track are introduced to 
NoSQL technologies in CST4724 Data on the Web (Please 
note: This course will have a new course number and title 
starting in the Spring 2022 semester: CST3624 Introduction 
to Non-Relational (NoSQL) Technologies), however, they 
have expressed an interest in a second NoSQL course which 
covers more advanced topics. The new proposed course will 
expand on topics covered in CST4724 (Please note: This 
course will have a new course number and title starting in 
the Spring 2022 semester: CST3624 Introduction to Non-
Relational (NoSQL) Technologies),and introduce advanced 
topics such as tuning, performance and security.  The 
students who complete this course will acquire the 
knowledge and skills needed to create, query, visualize, 
tune, and secure NoSQL systems using one or two industry 
standard NoSQL tools. The course will also identify ethical 
concerns related to NoSQL technologies including bias, 
diversity, inclusion, privacy and security. This new proposed 
course expands the choice of electives for students in the 
BTech database track. It is also the first BTech level 
computer elective to address non-relational database 
technologies. 
 

http://openlab.citytech.cuny.edu/collegecouncil/files/2014/08/2013-10-10-Curriculum_Modification_Proposal_Form.docx
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In a survey conducted by the CST department in the Spring 
2021 to which student names were kept anonymous, 
showed a demand for an advanced course in non-relational 
(NoSQL) technologies. Out of the 1575 surveys sent, 78 
students responded (5%).  Out of the 78 students who 
responded, 92.4% felt that such a course would be beneficial 
to CST BTech students especially those pursuing the 
database track. In addition 86.1% of those who responded 
indicated that they would register for this new course. Some 
of the student comments regarding this proposed course are 
below. Please see Appendix IV for the results of the CST 
Department’s survey. 
- “It will good for all cst student” 
- “Please open this course, can't wait to sign up.” 
- “It would be a great elective to choose from that will 

actually prep you for well known software used at 
companies” 

- “It would be a great contribution” 
 

CUNY – Course Equivalencies 
Provide information about equivalent 
courses within CUNY, if any. 
 

None 

Intent to Submit as Common 
Core 
If this course is intended to fulfill one of 
the requirements in the common core, 
then indicate which area. 

No 

For Interdisciplinary Courses: 
- Date submitted to ID Committee for 

review 
- Date ID recommendation received 

 
- Will all sections be offered as ID? 
Y/N 

N/A 

 

 

Intent to Submit as a Writing 
Intensive Course 

No 
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COURSE OUTLINE 
 

NEW YORK CITY COLLEGE OF TECHNOLOGY 
COMPUTER SYSTEMS TECHNOLOGY DEPARTMENT 

CST4734 – Advanced Topics in Non-Relational (NoSQL) Technologies 
(2 class hours, 2 lab hours, 3 credits) 

 
COURSE DESCRIPTION: An advanced course in the concepts and principles of non-
relational (NoSQL) and open source database programs. Topics covered in the course 
include: NoSQL modeling, NoSQL tool installation and configuration, data operations 
(CRUD), basic and advanced querying functions, indexing, aggregation, performance and 
security.  Through in class examples, case studies, homework assignments and project 
work, students use a NoSQL tool to build, query and maintain large datasets that are 
typically used to solve business problems and improve business decision making.  
Students are also introduced to the ethical and societal concerns related to Big Data 
technologies and NoSQL databases including bias, diversity, inclusion, privacy and 
security through in-class discussions, online discussion questions/topics, readings, and 
case studies. 
COURSE OBJECTIVES: Upon successful completion of this course, the students will 
acquire the following knowledge and skills: 
1. Demonstrate understanding and knowledge of ethical issues related to the use of 

NoSQL databases within the domain of Big Data, particularly issues related to bias, 
diversity, inclusion, privacy, security, data gathering and data sharing.  

2. Demonstrate understanding and knowledge of the role of NoSQL databases in the 
business environment including in data analysis, data visualization, forecasting, 
trending and other business deliverables.  

3. Use NoSQL tool set to design, create and populate NoSQL objects.  
4. Use  NoSQL tool set to design and program data retrieval queries to manipulate 

existing data within NoSQL objects. 
5. Use visualization tools to design and program reports that graphically represent 

outcomes based on data.  
  
PREREQUISITES 
Successful completion of the CST3624 with a grade of C or higher or department 
permission   
 
MATERIAL FOR CLASS: 

• Tiwari, Shashank. Professional NoSQL. New York: O’Reilly, 2012. 
https://bbooks.info/viewmore/professional-nosql 

• The instructor will provide several information resources during the semester 
including online sources such as online user manuals and online journal articles, 
instructional videos, technical blogs etc. Please see sample of instructor 
handouts (Appendix III). 

 

https://bbooks.info/viewmore/professional-nosql
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CLASS GRADING BREAKDOWN: 
 

Number of 
Assignments 

Type of Assignment Percentage of 
Grade 

5 Online Discussions 
Questions/Topics 

10% 

6 Homework 30% 
2  Tests 20% 

                                   1 Culminating Project 40% 
 TOTAL 100% 

 
Letter Grade A A- B+ B B- C+ C D F 
Numerical 
Grade 

93-
100 

90-
92.9 

87-
89.9 

83-
86.9 

80-
82.9 

77-
79.9 

70-
76.9 

60-
69.9 

<=59.9 

 
 
Discussion Questions/Topics: Five discussion questions/topics will be posted in the 
Blackboard’s classroom discussion space. The discussion question/topic will be related 
to the topics as follows: 

• Discussion question/topic 1 is related to the Week 1 topic “NoSQL Concepts 
Revisited” 

• Discussion question/topic 2 is related to the Week 4 topic “Querying data” 
• Discussion question/topic 3 is related to the Week 10 topic “Advanced CRUD 

operations” 
• Discussion question/topic 4 is related to the Week 12 topic “Performance of 

NoSQL databases” 
• Discussion question/topic 5 is related to the Week 14 topic “Ethics and NoSQL 

databases” 
Discussion responses can be completed at any time before the end of the semester. 
There will be no late penalty for discussion questions/topics. Please see sample 
discussion question/topic (Appendix I) 
 
Homework Assignments: The six homework assignments are based on topics covered in 
the chapters. Knowledge required to successfully complete these assignments is 
provided through the weekly lecture, weekly readings/instruction videos, case studies 
and in-class and online discussions. All homework assignments are to be submitted 
through the online component of the course which will made available to all students 
registered for this course. The online component of the course will use the City Tech 
tool “Blackboard.” Please see sample homework assignments (Appendix II). 

• Homework 1: is related to the Week 2 topic “Installing, tuning and administering 
NoSQL Open-Source tools” 

• Homework 2: is related to the Week 3 topic “NoSQL CRUD Operations” 
• Homework 3: is related to the Week 5 topic “Querying Data”  
• Homework 4: is related to the Week 7 topic “Indexes and Queries” 
• Homework 5: is related to the Week 13 topic “Security and NoSQL databases” 
• Homework 6: is related to the Week 14 topic “Ethics and NoSQL databases” 
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Late Homework Submission:  
All late homework assignments submission will be graded and 20 points will be 
automatically deducted from the assignment grade for lateness. For example, a late 
assignment can be graded as 80 points however, 20 points will be deducted for lateness 
making the final assignment grade 60 points. Please submit all you work on time to 
avoid penalties.  Please note: Consideration will be given to students who express 
hardship in completing the assignment and email the instructor prior to the due date of 
the assignment. All late homework assignments are to be submitted through 
blackboard.  
 
Culminating Project – Implementation of NoSQL Open-Source Tool:  
The students will install, customize and administer a NoSQL open-source tool. The 
students will use this tool to model a given set of data. Students will create the 
necessary NoSQL objects and populate these objects with the given set of data. The 
students will be given a set of business problems. The students will use the data in 
the NoSQL data store to solve these business problems by creating and running 
complex queries and reports, and by visualizing the data.   
 
Certifications:  
Students will be encouraged to complete at least one NoSQL certification exam listed 
below. Information related to the various NoSQL tools needed for the certificates listed 
below, were discussed in detail in the prerequisite course, but will also be reviewed in 
depth throughout this course. In addition, the instructor will provide further information 
regarding the certification requirements and the knowledge needed to successfully 
ascertain the certificate of choice: 

• MongoDB C100DEV Certification  
• Apache HBase Certification 
• Couchbase NoSQL Certification 
• Cassandra Certification 
• Other NoSQL Certifications 

 
Plagiarism and Academic Integrity Policy: 
Please review City Tech’s Academic Integrity Policy Manual and in the City Tech catalog 
which outlines the college’s Academic Integrity Policy. All work for this class will be 
processed through the SafeAssign within Blackboard. This feature detects plagiarism. If 
any work is tagged as plagiarized, the work will receive a zero grade and will be turned 
over to the Chair of the CST Department for further academic disciplinary action.  
 
Diversity Statement: 
This course welcomes students from all backgrounds, experiences and perspectives. In 
accordance with the City Tech and CUNY missions, this course intends to provide an 
atmosphere of inclusion, respect, and the mutual appreciation of differences so that 
together we can create an environment in which all students can flourish. It is the 
instructor’s goal to provide materials and activities that are welcoming and 

https://university.mongodb.com/certification
http://www.gocertify.com/certifications/cloudera.html
https://www.couchbase.com/academy/certification
https://www.datastax.com/dev/certifications
https://data-xtractor.com/blog/databases/all-nosql-certifications-in-2021/#Couchbase_NoSQL_Certifications
https://openlab.citytech.cuny.edu/academicintegrity/files/2016/10/Academic-Integrity-Policy-Manual-2017.pdf
http://www.citytech.cuny.edu/catalog/docs/catalog.pdf#page=56
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accommodating of diversity in all of its forms, including race, gender identity and 
presentation, ethnicity, national origin, religion, cultural identity, socioeconomic 
background, sexuality and sexual orientation, ability, neurodivergence, age, and etc. 
Your instructor is committed to equity and actively seeks ways to challenge institutional 
racism, sexism, ableism and other forms of prejudice. Your input is encouraged and 
appreciated. If a dynamic that you observe or experience in the course concerns you, 
you may respectfully inform your instructor without fear of how your concerns will 
affect your grade.  Let your instructor know how to improve the effectiveness of the 
course for you personally, or for other students or student groups. We acknowledge 
that NYCCT is located on the traditional homelands of the Canarsie and Lenape peoples. 
 
Disability/Medical Accommodations Statement  
City Tech is committed to supporting the educational goals of enrolled students with 
disabilities in the areas of enrollment, academic advisement, tutoring, assistive 
technologies and testing accommodations. If you have or think you may have a disability, 
you may be eligible for reasonable accommodations or academic adjustments as provided 
under applicable federal, state and city laws. You may also request services for temporary 
conditions or medical issues under certain circumstances. If you have questions about 
your eligibility or would like to seek accommodation services or academic adjustments, 
please contact the Center for Student Accessibility at 300 Jay Street room L-237,  (718) 
260-5143 
 
Students who miss a scheduled presentation or exam due to illness or medical 
emergencies will be referred to the Center for Students Accessibility (CSA). The CSA will 
review any documentation requested and give the student a letter to share with the 
relevant instructor if accommodations need to be made. 
 
COURSE OUTLINE: 

Week Topics Assignments Reading/Instructional 
Videos 

1  NoSQL Concepts Revisited 
• What is NoSQL 
• NoSQL and Relational Databases 
• Data Structures 
• NoSQL Architecture 
• ACID vs. EER  

• Discussion 
question/topic 1 

• Reading: Chapter 1 and 2 
• Instructor handouts 
 

2 Installing, tuning and administering 
NoSQL Open-Source tools 
 

• Homework 1  • Instructor handouts 
 

3 NoSQL CRUD Operations:  
• Create, Read, Update, Delete 
 

• Homework 2 • Reading: Chapter 5 

4 Querying Data  
• Simple Queries 
 

• Discussion 
question/topic 2 

• Reading: Chapter 6 
 

5 Querying Data Continued 
• Complex Queries:  
o Creating running shell script 

• Homework 3  • Reading: Chapter 6  
• Instructor handouts 

http://www.citytech.cuny.edu/accessibility/
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o Text search 
o Geospatial queries 

 

6 Review 
Test 1  
 

 • Reading: Chapter 1, 2, 5, 
6 

7 Indexes and Queries 
• Single field  
• Compound  
• Multi-key 

• Homework 4 

 

• Readings: Chapter 8 

 

8, 9 Aggregation  
• Single purpose aggregation 
• Aggregation pipelines 
• MapReduce 
• Compass 

 • Readings: Chapter 11 
• Instructor handouts 
 

 

10 Advanced CRUD Concepts  
• Read isolation, consistency, recency 
• Distributed queries 
• Find and modify 
• Query optimization 
• Query performance 
 

• Discussion 
question/topic 3 

• Instructor handouts 
 

11 Review 
Test 2  

 • Readings: Chapter 8 and 
11 

 
12 Performance of NoSQL databases 

• Backup/restore 
• Replication 
• Sharding 
 

• Culminating 
Project  

• Discussion 
questions/topic 4 

• Readings: Chapter 16 

13 Security and NoSQL databases 
• Authentication 
• Access Control 

• Homework 5 
• Culminating 

Project  
 

• Instructor handouts 
 

14 Ethics and NoSQL databases 
• Bias 
• Diversity 
• Inclusion 
• Privacy 
• Security 
 

• Discussion 
question/topic 5 

• Homework 6 
• Culminating 

Project  

• Instructor handouts 
 

15 Review course material • Culminating 
Project  

 
 

 
ASSESSMENT CRITERIA: For successful completion of this course the student should be 
able to: 
 

For the successful completion of this course a student should be able to: Evaluation methods 
and criteria 

1. Demonstrate understanding and knowledge of the ethical issues related to 
the use of NoSQL databases within the domain of Big Data, particularly issues 

• In-class and 
online discussions 
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related to bias, diversity, inclusion, privacy, security, data gathering and data 
sharing. 

2. Demonstrate understanding and knowledge of the  role of NoSQL in the 
business environment including in data analysis, data visualization, 
forecasting, trending and other business deliverables. 

• Tests 
• Homework 

assignments 

3. Design, create and populate NoSQL objects using CRUD commands.  
4. Design and program data retrieval queries to manipulate existing data 

within the NoSQL objects. 
5. Design and program reports to visualize outcomes based on data.  

• Tests 
• Homework 

assignments 
• Culminating 

Project 
 
GENERAL EDUCATION OUTCOMES:  
• SKILLS/Inquiry/Analysis: Students use scientific reasoning and logical thinking. 
• SKILLS/Communication: Students use written (both reading and writing), oral (both 

speaking and listening), and visual means to communicate. 
• VALUES, ETHICS, RELATIONSHIPS / Professional/Personal Development: Students 

work in diverse teams utilizing key traits including respect, cooperation and 
creativity. 

 
Bibliography 
 
Deka, Ganesh Chandra. NoSQL: Database for Storage and Retrieval of Data in 
Cloud. United States: CRC Press, 2017. 
 
Fowler, Martin., Sadalage, Pramod J.. NoSQL Distilled: A Brief Guide to the Emerging 
World of Polyglot Persistence. United Kingdom: Addison-Wesley, 2013. 
 
Meier, Andreas., Kaufmann, Michael. SQL & NoSQL Databases: Models, Languages, 
Consistency Options and Architectures for Big Data Management. Germany: MORGAN 
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Singh, Ajit., Ahmad, Sultan. Data Modeling With NoSQL Database. N.p.: Independently 
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COURSE NEED ASSESSMENT  
 

COURSE NEED ASSESSMENT 
 
The course: The new course will be offered in the Computer Systems Technology (CST) 
department as part of the BTech program. It will be offered as a BTech-level computer elective. 
 
Target students: BTech students in the database track will be able to take the course. Students in 
the software development, network/security and IT operations track will also be able take the 
course if they have completed the prerequisite or with departmental permission. 
 
Projected headcount: Initially one section of the course will be offered. The number of students 
will be 24. 
 
Additional resources: No additional physical resources will be required in terms of new space, 
modifications or equipment. 
 
Course overlap: This course does not overlap with other courses both within and outside of the 
department.  
 
Faculty: The department currently has full time faculty qualified to teach this course. 
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COURSE DESIGN 
 

COURSE DESIGN 
 
Course Context – The course will be offered as a BTech level elective in the BTech program. 
 
Course Structure – This course will be offered in lecture format with in class exercises and case 
studies to reinforce content. 
 
Pedagogical strategies – The courses will consist of lecture, in-class exercises, case studies, in-
class discussions and project.  
 
Programmatic learning outcomes - This course requires the satisfactory completion of online 
discussion, individual homework assignments, exams, and a culminating project. 
 
Partially/fully online – This course will be offered in person.  
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CHANCELLOR’S REPORT FORM 
 
NEW COURSE PROPOSAL: "Advanced topics in non-relational (NoSQL) 
Technologies" 
 

Department(s) Computer Systems Technology 

Academic 
Level [ X ] Regular  [   ] Compensatory  [   ] Developmental  [   ] Remedial    

Subject Area Non-Relational Database Technology 

Course Prefix CST 

Course No.  CST 4734 

Course Title Advanced topics in Non-Relational (NoSQL) Technologies  

Catalog 
Description 

An advanced course in the concepts and principles of non-relational (NoSQL) 
and open source database programs. Topics covered in the course include: 
NoSQL modeling, NoSQL tool installation and configuration, data operations 
(CRUD), basic and advanced querying functions, indexing, aggregation, 
performance and security.  Through in class examples, case studies, 
homework assignments and project work, students use a NoSQL tool to build, 
query and maintain large datasets that are typically used to solve business 
problems and improve business decision making.  Students are also 
introduced to the ethical and societal concerns related to Big Data 
technologies and NoSQL databases including bias, diversity, inclusion, privacy 
and security through in-class discussions, online discussion questions/topics, 
readings, and case studies. 

Prerequisites CST 3624 or department permission 

Credits 3 

Contact Hours 4 (2 lecture and 2 lab hours) 

Liberal Arts [  ] Yes  [X] No   

Course 
Attribute  It is not a writing intensive course 

Course 
Applicability 

[X] Major  
[  ] Gen Ed Required  [  ] Gen Ed – Flexible [  ] Gen Ed - College Option 
[  ] English Composition [  ] World Cultures [  ] Speech 
[  ] Mathematics  [  ] US Experience in its Diversity  
[  ] Interdisciplinary  [  ] Creative Expression  [  ] Advanced Liberal 
Arts  [  ] Science [  ] Individual and Society [  ] Scientific World  
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Effective Term Fall 2022 
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LIBRARY RESOURCES & INFORMATION LITERACY: MAJOR CURRICULUM 
MODIFICATION 
 
Please complete for all major curriculum modifications. This information will assist the 
library in planning for new courses/programs. 
 
Consult with your library faculty subject specialist (http://cityte.ch/dir) 3 weeks before 
the proposal deadline. 
 
Course proposer: please complete boxes 1-4.  Library faculty subject specialist: please 
complete box 5. 
 

1 Title of proposal 
CST4734 Advanced Topics in non-
relational (NoSQL) Technologies 
 

Department/Program 
Computer Systems Technology (CST) 

 Proposed by (include email & phone) 
Elizabeth Milonas  
emilonas@citytech.cuny.edu 
718-260-5170 

Expected date course(s) will be 
offered  
Fall 2022 
# of students initially one section,  
24 students 

 
2 The library cannot purchase reserve textbooks for every course at the college, 

nor copies for all students. Consult our website (http://cityte.ch/curriculum) 
for articles and ebooks for your courses, or our open educational resources 
(OER) guide (http://cityte.ch/oer). Have you considered using a freely-
available OER or an open textbook in this course? 
 
Instructor material will include low or no-cost resources such as technical 
manuals and instructional videos. In addition, low or no-cost resources training 
opportunities for certification will also be made available to students. 
  

 
3 Beyond the required course materials, are City Tech library resources sufficient 

for course assignments? If additional resources are needed, please provide 
format details (e.g. ebook, journal, DVD, etc.), full citation (author, title, 
publisher, edition, date), price, and product link. 
 
City Tech library resources are appropriate for course assignments. 
  

 
4 Library faculty focus on strengthening students' information literacy skills in 

finding, critically evaluating, and ethically using information. We collaborate 

http://cityte.ch/dir
mailto:emilonas@citytech.cuny.edu
http://cityte.ch/curriculum
http://cityte.ch/oer
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on developing assignments and customized instruction and research guides. 
When this course is offered, how do you plan to consult with the library 
faculty subject specialist for your area?  Please elaborate. 
 
Instructor will reach out to the library subject specialist via email to arrange 
an information session in which the library subject specialist can present to 
the students of this course, the use of library databases, citation convention 
and discuss copyright issues.  
 
 
  

 
5 Library Faculty Subject Specialist  Junior Tidal 

Comments and Recommendations 
 
After surveying the library’s collection, Prof. Milonas believes that the library 
will need additional materials to support this course. This includes the required 
text, bibliography, as well as supplementary materials regarding NoSQL and 
related materials.  
 
 
Date 03.15.21 
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NEW COURSE PROPOSAL CHECK LIST 
 
Use this checklist to ensure that all required documentation has been included.  You may wish to use this 
checklist as a table of contents within the new course proposal. 

Completed NEW COURSE PROPOSAL FORM  

• Title, Number, Credits, Hours, Catalog course description X 

• Brief Rationale X 

• CUNY – Course Equivalencies X 

Completed Library Resources and Information Literacy Form X 

Course Outline  
Include within the outline the following. 

 

Hours and Credits for Lecture and Labs 
If hours exceed mandated Carnegie Hours, then rationale for this 

X 

Prerequisites/Co- requisites X 

Detailed Course Description X 

Course Specific Learning Outcome and Assessment Tables 

• Discipline Specific 
• General Education Specific Learning Outcome and Assessment Tables 

X 

Example Weekly Course outline X 

Grade Policy and Procedure X 

Recommended Instructional Materials (Textbooks, lab supplies, etc) X 

Library resources and bibliography X 

Course Need Assessment.   
Describe the need for this course. Include in your statement the following 
information. 

 

Target Students who will take this course.  Which programs or departments, and 
how many anticipated? 
Documentation of student views (if applicable, e.g. non-required elective). 

X 

Projected headcounts (fall/spring and day/evening) for each new or modified course. X 

If additional physical resources are required (new space, modifications, equipment), 
description of these requirements.  If applicable, Memo or email from the VP for 
Finance and Administration with written comments regarding additional and/or new 
facilities, renovations or construction. 

X 

Where does this course overlap with other courses, both within and outside of the 
department? 

X 

Does the Department currently have full time faculty qualified to teach this course?  
If not, then what plans are there to cover this? 

X 

If needs assessment states that this course is required by an accrediting body, then 
provide documentation indicating that need. 

N/A 

https://openlab.citytech.cuny.edu/collegecouncil/files/2014/08/curriculum_modification_library_form-rev3F16.doc
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Course Design 
Describe how this course is designed.  

 

Course Context (e.g. required, elective, capstone) X 

Course Structure: how the course will be offered (e.g. lecture, seminar, tutorial, 
fieldtrip)? 

X 

Anticipated pedagogical strategies and instructional design (e.g. Group Work, Case 
Study, Team Project, Lecture) 

X 

How does this course support Programmatic Learning Outcomes? X 

Is this course designed to be partially or fully online?  If so, describe how this benefits 
students and/or program. 

N/A 

Additional Forms for Specific Course Categories  

 Interdisciplinary Form (if applicable) N/A 

 Interdisciplinary Committee Recommendation (if applicable and if received)* 
  *Recommendation must be received before consideration by full Curriculum Committee 

 

Common Core (Liberal Arts) Intent to Submit (if applicable) N/A 

Writing Intensive Form if course is intended to be a WIC (under development)  N/A 

If course originated as an experimental course, then results of evaluation plan as 
developed with director of assessment. N/A 

(Additional materials for Curricular Experiments)  

Plan and process for evaluation developed in consultation with the director of 
assessment. (Contact Director of Assessment for more information). X 

Established Timeline for Curricular Experiment N/A 

 
  

http://openlab.citytech.cuny.edu/collegecouncil/files/2014/08/Application-for-Interdisciplinary-Course-Designation.docx
http://openlab.citytech.cuny.edu/collegecouncil/files/2014/08/CommonCoreCourseSubmissionForm_4.2.12.doc
http://www.300jaystreet.com/college-council/curriculum_proposals/curricular-experiments
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APPENDICES 
 
APPENDIX I: SAMPLE DISCUSSION/TOPIC FOR ETHICS AND NOSQL DATABASES 
(WEEK 14) 
 
Watch the 15 minute Ted Talk video given by Tricia Wang, a technology ethnographer, on  “The 
Human Insights Missing from Big Data” Do you agree with the speakers that analyzing big data 
can often times exclude people or groups of people?  Can you explain why this would happen? 
Can you think of an example of how people or groups of people can potentially be excluded 
from analysis of big data? Why would excluding people or groups of people become 
problematic? 

  

https://www.ted.com/talks/tricia_wang_the_human_insights_missing_from_big_data/reading-list?nolanguage=cho
https://www.ted.com/talks/tricia_wang_the_human_insights_missing_from_big_data/reading-list?nolanguage=cho
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APPENDIX II: SAMPLE HOMEWORK ASSIGNMENTS 
 
Sample 1: Homework Assignment for NoSQL CRUD Operations (Week 3) 
 
Part 1: Using Hotel Dataset #1: 
(10 points) Create a model for the data store to be implemented 
(10 points) Use CRUD commands as needed to create the data store  
(10 points) Create a query to show all the data in your data store 
(10 points) Create a query to show the owner names and the street names 
(10 points) Create a query to show the owner names, street names and neighborhood name 
 
Part 2: Using Hotel Dataset #2: 
(20 points) Create a query to display all the hotels in the New York area.  
(20 points) Create a query to display all the hotels in the New York area that have a four-star 
rating and have an indoor parking garage. 
(20 points) Create a query to display all the hotels in the Eastern region that offer shuttle service 
to and from the airport and early check-in. 
 
Sample 2: Homework Assignment for Security and NoSQL Databases (Week 13) 
 
To prepare for this assignment, you will need to use the NoSQL data store MongoDB.  
1. Read the MongoDB security checklist  
2. (60 points) For each of the 10 checklist items, discuss in two or more paragraphs  (per item), 

the potential security risks of this item. Use the links provided for each item on the 
MongoDB security checklist to gain insight regarding the advantages and disadvantages 
related to each item. 

3. Include in your item discussion the following: 
 The advantage of this security aspect – what benefits will this item provide if 

implemented correctly 
 The disadvantage of this security aspect  – what potential problems/concerns  could 

occur if this item is not implemented correctly.  
4. (40 points) Choose one of the items from the checklist and find one current news event 

which relates to this item. Discuss what went wrong and how you could remedy the 
problem if you were hired to do so.  

  

https://docs.mongodb.com/manual/administration/security-checklist/
https://docs.mongodb.com/manual/administration/security-checklist/
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APPENDIX III: INSTRUCTOR HANDOUT SAMPLE: SECURITY and NoSQL Databases 
(WEEK 13) 
 
Please examine the Instructor Handouts below which explore the breadth and width of the 
security topic through journal and news articles, and Ted Talks. In addition, links to free online 
security courses have been provided for a deeper understanding of security in relation to 
NoSQL databases. The topics introduced in these resources, will be covered in depth in the 
weekly lecture, class and online discussions and in the homework assignment. 
 
Journals: 

1. Vonitsanos, Gerasimos, Elias Dritsas, Andreas Kanavos, Phivos Mylonas, and Spyros 
Sioutas. "Security and Privacy Solutions associated with NoSQL Data Stores." In 2020 
15th International Workshop on Semantic and Social Media Adaptation and 
Personalization (SMA, pp. 1-5. IEEE, 2020. 

 
2. Ferrari, Dario, Michele Carminati, Mario Polino, and Stefano Zanero. "NoSQL 

Breakdown: A Large-scale Analysis of Misconfigured NoSQL Services." In Annual 
Computer Security Applications Conference, pp. 567-581. 2020. 
 

3. Richard Kimberly Heck, “About the Philosophical Gourmet Report,” last modified August 
5, 2016, http://rgheck.frege.org/philosophy/aboutpgr.php. 

 
News: 

1. Davis, Jessica. “9GitHub Repositories Found Leaking Health Data from Over 150K 
Patients.” Health IT Security, August 17, 2020, https://healthitsecurity.com/news/9-
github-repositories-found-leaking-health-data-from-over-150k-patients 

 
2. Shepherd, Adam. “How does a SQL Injection Attack Work?” ITPro, September 19, 2019, 

https://www.itpro.co.uk/hacking/34441/how-does-a-sql-injection-attack-work 
 

3. Wilson, Jim. “Multimillion-dollar Pakistani delivery Company leaks 400+ Million Files.” 
SafetyDetectives, January 28. 2021, https://www.safetydetectives.com/blog/bykea-leak-
report/ 
 

4. Zorz, Zelijka. “With database attack on the rise, how can companies protect 
themselves?” Helpnetsecurity, October 14, 2020,   
https://www.helpnetsecurity.com/2020/10/14/securing-exposed-databases/ 
 

5. “Sensitive data of over 325,000 Indian Users Leaked in uyUCoing Hack”. Business 
Standard, January 21, 2021, https://www.business-standard.com/article/current-
affairs/sensitive-data-of-over-325-000-indian-users-leaked-in-buyucoin-hack-
121012101115_1.html 
 

Ted Talks: 
1. Hofmann, Tom. “I Love Cyber Security.” Filmed July 2018. TED video, 14:35. 

https://www.ted.com/talks/tom_hofmann_i_cyber_security 
 

https://healthitsecurity.com/news/9-github-repositories-found-leaking-health-data-from-over-150k-patients
https://healthitsecurity.com/news/9-github-repositories-found-leaking-health-data-from-over-150k-patients
https://www.itpro.co.uk/hacking/34441/how-does-a-sql-injection-attack-work
https://www.safetydetectives.com/blog/bykea-leak-report/
https://www.safetydetectives.com/blog/bykea-leak-report/
https://www.helpnetsecurity.com/2020/10/14/securing-exposed-databases/
https://www.business-standard.com/article/current-affairs/sensitive-data-of-over-325-000-indian-users-leaked-in-buyucoin-hack-121012101115_1.html
https://www.business-standard.com/article/current-affairs/sensitive-data-of-over-325-000-indian-users-leaked-in-buyucoin-hack-121012101115_1.html
https://www.business-standard.com/article/current-affairs/sensitive-data-of-over-325-000-indian-users-leaked-in-buyucoin-hack-121012101115_1.html
https://www.ted.com/talks/tom_hofmann_i_cyber_security
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2. Farahany, Nita. “When Technology Can Read Minds, How will we Protect our Privacy?” 
Filmed December 2018. TED video, 12:46. 
https://www.ted.com/talks/nita_farahany_when_technology_can_read_minds_how_wi
ll_we_protect_our_privacy 
 

3. Sammons, Josh. “Data Security Begins on the Individual Computer.” Filmed April 2019. 
TED video, 15:50 
https://www.ted.com/talks/josh_sammons_data_security_begins_on_the_individual_c
omputer 

 
Free Data Security Courses 
 

1. MongoDB University – Course A300:Atlas Security (30 minutes to complete) – Online 
course 
https://university.mongodb.com/courses/A300/about 

 
2. edX – Introduction to Cybersecurity (6 weeks with option of certification) – Online 

course 
https://www.edx.org/course/introduction-to-cybersecurity 

 
3. Edureka – Introduction to Cyber Security (20 minutes) - Video 

https://www.youtube.com/watch?v=ooJSgsB5fIE 
 
 
 
  

https://www.ted.com/talks/nita_farahany_when_technology_can_read_minds_how_will_we_protect_our_privacy
https://www.ted.com/talks/nita_farahany_when_technology_can_read_minds_how_will_we_protect_our_privacy
https://www.ted.com/talks/josh_sammons_data_security_begins_on_the_individual_computer
https://www.ted.com/talks/josh_sammons_data_security_begins_on_the_individual_computer
https://university.mongodb.com/courses/A300/about
https://www.edx.org/course/introduction-to-cybersecurity
https://www.youtube.com/watch?v=ooJSgsB5fIE
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APPENDIX IV: CST DEPARTMENT SURVEY RESULTS 
 
1575 students were sent anonymous Google surveys. The Google survey instructions stated: CST 
is using this quick poll to survey CST students regarding the creation of a CST BTech computer 
elective which focuses on Non-Relational (NoSQL) Databases such as MongoDB. This quick poll 
will take no more than 5 minutes. The poll is completely anonymous. Your feedback is greatly 
appreciated. 
 
Out of the 1575 students, 79 students responded. The following are the results of the two 
survey questions related to the new BTech elective course. 
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