
 

 

INFO-B 556 

 

Biological Database Management  

Spring 2023 

Credit Hours: 3 

Time and Location: Tue 6:00–8:40 IT 252 

Instructor: Bohdan Khomtchouk, Ph.D. 

Email: bokhomt@iu.edu  

Office Hours: Tuesday 4:45-5:45 pm by appointment 

Prerequisite: None 

Zoom link for B556 students registered in WEB 

section *ONLY*: https://iu.zoom.us/j/9560843454  
 

Description: 

The past two decades have witnessed rapid technological advances in biological data collection and 

acquisition. These advances in biotechnology enabled interrogation of cellular systems at various 

levels, leading to generation and collection of large-scale biological data (mostly in public 

databases) at an exponential rate. The explosion of biological data is leading to a paradigm shift in 

research methods in life sciences; from hypothesis-driven research to data-driven research. In the 

last decade, biological database management software has helped researchers in managing vast 

biological information from complex, heterogeneous, and very high-dimensional biological 

datasets. Biological databases are becoming an essential component in bioinformatics studies. In 

this course, we will explore both basic data management concepts and current biological database 

software tools. Concepts to be introduced include the relational model, ER data modeling, data 

collection methods, data integration methods, ontology standards, and database-driven analytics. 

Specifically, the following are tentative topics to be covered in biological data management 

contexts: 

 

• Biological data types and databases 

• Defining database schemas using relational models 

• Querying databases using SQL 

• Designing conceptual data models 

• Indexing and performance issues in biological databases 

 
After successfully completing the course, students are expected to have a good understanding 

of the basic concepts, challenges, current research topics, and trends in selected topics of biological 
data management. 

 
 
 
 
 

mailto:bokhomt@iu.edu
https://iu.zoom.us/j/9560843454


Grading and Course Evaluation 

Grade breakdown 

• Homework assignments (30%) 

5 assignments, 6 points each 
 

• Quizzes (30%) 

3 timed in-class/online quizzes (open book/open notes), 10 points each 
 

• Final project (30%) 
 

• Participation (10%) 
 

Scale 

A
+ 

97–
100 

Outstanding achievement, given at the instructor’s 
discretion 

A 93–
100 

Excellent achievement 

A
- 

9
0
–
9
2 

Very good performance and quality of work 

B
+ 

8
7
–
8
9 

Good performance and quality of work 

B 8
3
–
8
6 

Modestly acceptable performance and quality of work 

B
- 

8
0
–
8
2 

Marginal acceptable performance and quality of work 

C
+ 

77
–
7
9 

Unacceptable work (Core course must be repeated for 
credit) 

C 7
3
–
7
9 

Unacceptable work (Core course must be repeated for 
credit) 



C
- 

7
0
–
7
2 

Unacceptable work (Course must be repeated for credit) 

D
+ 

6
7
–
6
9 

Unacceptable work (Course must be repeated for credit) 

D 6
3
–
6
6 

Unacceptable work (Course must be repeated for credit) 

D
- 

6
0
–
6
2 

Unacceptable work (Course must be repeated for credit) 

F 0–
60 

Unacceptable work (Course must be repeated for credit) 

 
Course Logistics 

Canvas, the Indiana University online teaching resource, will be used for this course. 
Students will be given instructions to use Canvas after they enroll. All communication will 
be initiated either from the instructor’s email or from Canvas, so correctly specifying your 
email address and setting up the mail forward feature is critical for communication. Use 
the Canvas messaging feature to communicate with the instructor so your emails do not 
get lost. If you need to email the instructor directly, please include ‘B556’ in the subject 
line. 

 

Course Policy 

Zoom policy (for online class enrollment only) 

Students enrolled in the WEB (online) section of the course must use the instructor’s 
permanent Zoom link (Personal Meeting ID) provided on page 1 of this syllabus to join 
class and have their camera on at all times.  Failure to comply with camera usage policy 
throughout the duration of the class (except during classroom Break periods) will result 
in points deduction from Participation grade.   

Homework assignment 

All homework assignments will be available shortly after class on Canvas, and are due 
before class electronically only via email or Canvas.  The assignments are to be done by 
each student individually. Discussions of the questions are allowed, but the discussion 
may not include specific answers to any of the questions. 

Each student is given two grace days in the entire term for late assignments. These 
grace days can only be used for homework assignments, not for quizzes or the project. It 



is up to the student to decide whether and when to use these days. However, they can only 
be used in increments of one day. Therefore, a 5-minute late submission constitutes one 
grace day usage. If all grace days are used, late homework assignments will not be 
accepted and no credits will be given. Exceptions can only be granted in extreme cases at 
the discretion of the instructor. 

 

Project 

The project is a critical component of the course, and requires significantly more time 
commitment than for regular homework assignments. Students will complete projects 
about designing and creating a scientific database. Students can work in groups of 4 to 5 
people. Each group will find scientific data, design data models, and use the database in 
analysis methods, and report analysis results. Each group will submit a methodology 
report and a final report, as well as present analysis results. 

• P1 Topics & Team (1%) 

• P2 Abstract (2%) 

• P3 Background (3%) 

• P4 Methods (4%) 

• P5 Interim report (4%) 

• P6 Draft (5%) 

• P7 Presentation (8%) 

• P8 Final report (8%) 
 

 
Course Schedule 

The following is a tentative schedule. 
 
 

    W       Date          Topic(s)                                   Assessment             Due 
 
 

1 01/10/23 Class introduction; RDB 
basics 

  

2 01/17/23 RDB Design 1   

3 01/24/23 RDB Design 2   

4 01/31/23 SQL 1 (single table) Quiz- Q1  

5 02/07/23 SQL 2 (multi tables)   

6 02/14/23 Wellness Day (No class, 
same day as last year) 

  

7 02/21/23 SQL 3 (catalogs, 
integrated) 

      

8 02/28/23 OHDSI, OMOP, Atlas, 
Web Database 1 

       



9 03/07/23 Web Database 2       

10 03/14/23 Spring break (no class)   

11 03/21/23 Advanced SQL, Indexes, 
Constraints 

    Quiz- Q2  

12 03/28/23 XML Database       

13 04/04/23 Scientific Databases            

14 04/11/23 Group Project Work       

15 04/18/23 NoSQL Database      Quiz - Q3  

16 04/25/23 Project Presentation        

17 05/02/23    Final week (work on report)       
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Other Policies 

Administrative withdrawal 

If you miss more than half of the required activities within the first 25% of the course without 
contacting the instructor, you may be administratively withdrawn from this course. See the 
campus policy page 
https://studentcentral.iupui.edu/register/administrative- 

withdrawal.html for more. 

 
Academic misconduct 

All students should aspire to the highest standards of academic integrity. Using another student’s 
work on an assignment, cheating on a test, not quoting or citing references correctly, or any other 
form of dishonesty or plagiarism shall result in a grade of zero on the item and possibly an F in 
the course. Incidences of academic misconduct shall be referred to the Department Chair and 
repeated violations shall result in dismissal from the program. See the student code page http: 

//studentcode.iu.edu/responsibilities/academic-misconduct.html for more. 

 

Mission Statement 

The Mission of IUPUI is to provide for its constituents excellence in: 

• Teaching and Learning 

• Research, Scholarship, and Creative Activity 
• Civic Engagement 

With each of these core activities characterized by: 

• Collaboration within and across disciplines and with the community 

• A commitment to ensuring diversity, and 
• Pursuit of best practices 

 
IUPUI’s mission is derived from and aligned with the principal components—Communities of 

Learning, Responsibilities of Excellence, Accountability and Best Practices—of Indiana 
University’s Strategic Directions Charter. 

 
 

Statement of Values 

IUPUI values the commitment of students to learning; of faculty to the highest standards of 
teaching, scholarship, and service; and of staff to the highest standards of service. IUPUI 
recognizes students as partners in learning. IUPUI values the opportunities afforded by its 
location in Indiana’s capital city and is committed to serving the needs of its community. Thus, 
IUPUI students, faculty, and staff are involved in the community, both to provide educational 
programs and patient care and to apply learning to community needs through service. As a leader 
in fostering collaborative relationships, IUPUI values collegiality, cooperation, creativity, 
innovation, and entrepreneurship as well as honesty, integrity, and support for open inquiry and 
dissemination of findings. IUPUI is committed to the personal and professional development of 
its students, faculty, and staff and to continuous improvement of its programs and services. 

https://studentcentral.iupui.edu/register/administrative-withdrawal.html
https://studentcentral.iupui.edu/register/administrative-withdrawal.html
http://studentcode.iu.edu/responsibilities/academic-misconduct.html
http://studentcode.iu.edu/responsibilities/academic-misconduct.html
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