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Course Number and Title: CDS 512- Scientific Data and Databases
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Reason for the New Course: To provide these course topics at the graduate level. This new course will frequently
be cross-listed with CDS 302- Scientific Data and Databases.

Relationship to Existing Programs: A lower-level graduate course in scientific data and databases that can be
within reach of graduate students outside of the CDS department (the only other graduate courses that cover this
subject are at the 600-level and above which are quite challenging for students outside of CDS’s MS or PhD
programs).

Relationship to Existing Courses: Similar to CDS 302, but with graduate-level expectations.

Semester of Initial Offering: Fall 2016




CDS 502
SCIENTIFIC DATA AND DATABASES

-- SYLLABUS --

Prerequisites: MATH 125, STAT 354 or permission of instructor
Credits: 3

Instructor: TBD
Office Hours: TBD

Course Description:

This course will introduce databases, data concepts, and object-oriented data management.

The first part of the course will present personal databases and commercial level databases including
schema construction, query languages, complex query structures, database management and
database programming. The second part of the course will review components of a programming
language (Python, C++, Java or equivalent) for three purposes. The first is to create the ability to
seamlessly employ database queries into client side programming, the second is to explore object-
oriented data structures, and the third is to create a web-based interactive interface for clients.

Lecture Content:
e Spreadsheets and Data Sets
e Database Ideology, Personal Databases
e Creating Databases and Tables, Schema Design, Language of Databases
e Simple queries, SQL Commands, Data Types and Sorting
e Complicated Queries
e Views and SQL Programming

e Introduction to a sequential programming language (Python, C++, Java, or equivalent),
Connecting to MySQL

e Object-Oriented Programming and Object-Oriented Data Management
e GUI Interface

e CGl and an Introduction to HMTL

e Link Analysis

e Issues in Data Fusion

e Student Presentations

Homework:

Students will use on-line and computational resources to explore database queries, data
management, algorithms and user interfaces.

Project:

A semester project will allow the student to personally explore a single topic in data management and
database queries. Students will deliver short oral presentations of their project to the class.



Exams:

Midterm and final exams will be given, based on the content of the lectures and the homework
assignments. Short essays as well as analytic calculations about problem complexity, time, and
simple examples from programs will be used.

Grades:
Homework (25%), Projects (15%), Midterm (30%), Final Exam (30%)

Required Text:
. R. T. Watson, Data Management: Databases & Organizations,
5™ Edition, Wiley, 2005.



