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Advanced Bioinformatics Programming (Prog III) - BINF 6380/8380 
 
Class 9:30 am - 10:45 am Monday/Wed Bioinformatics 104 

Lab 2:00-3:15  Wed – Bioinformatics 104  
 
Anthony Fodor 
Bioinformatics Room 361  
afodor@uncc.edu 
Office hours: By appointment 
 
In the first half of this class, we will implement basic bioinformatics algorithms in an 
object-oriented way using Java with an emphasis on learning multi-threaded 
programming.  The second half of the class will be determined by student interest.  
Topics that may be covered in the second half include multi-threading and web-based 
visualizations. 
 
TA:  Richard Linchangco<rlinchan@uncc.edu> 
 
 
The department’s learning objectives for the course: 
 
1.  Understand Amdahl’s law and the inherent limits to parallelization. 
2. Be able to implement thread safe multi-threaded algorithms in a language such as 
Java. 
3. Understand synchronization of data structures. 
4. Be able to design software that avoids common problems in multi-core 
programming including data corruption, thread starvation and deadlock. 
5. Be able to apply these implementations to the large datasets of post-genomic 
biology. 
 
The exact contents of the course will depend on your interests and how quickly the class 
as a whole is absorbing Java syntax and the related object oriented abstractions.  If there 
is more interest in web-based visualizations than in multi-core programming, we could 
emphasize D3 and JavaScript more than multi-core in the 2nd half of the class.  If the 
class as a whole is struggling with the concepts of Object-Oriented programming, we will 
spend more time in the 2nd half of the class developing those concepts. 
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Lecture and Lab Schedule (dates of topics are tentative and will almost certainly change): 
 
Aug 26 – Wed – Lecture 9:30-10:45 – Why Java?  examples.HelloWorld.java 
Aug 26 – Lab – Hello World; setting up Java; talking to Github 
 
Aug 31 – Mon – Lecture 9:30-10:45 - control statements ; switch vs. if/else vs. OO  
Sep. 2- Wed – Lecture 9:30-10:45 – Our first Java object 

Lab 2:00-3:15 – Creating first objects 
 
Sep 7 – Monday - Labor Day – No classes 
Sep 9– Wed – Lecture 9:30-10:45 – methods and method signatures  

 Lab 2:00-3:15 – Adding method to objects. 
 
Sep 14 – Monday – Lecture 9:30-10:45 - static method and variables; primitive types in 
Java 
Sep 16 – Wed – Lecture 9:30-10:45 – Java strings and arrays; parsing Fasta files 

Lab 2:00-3:15 – Writing basic single-threaded sequence parsers 
 
Sep 21 – Mon – Lecture 9:30-10:45 ; - Lists vs. Arrays 
Sep. 23 - Wed– Lecture 9:30-10:45 – Linked Lists vs. Array Lists; interfaces; sorting 
  Lab 2:00-3:15: Exploring objects and interfaces 
 
Sep. 28 - inheritance; == vs. .equals(); The Object object 
Sep. 30 - Inheritance for Sequence Objects; hash sets 

Lab 2:00-3:15 – Collections of Sequence objects 
 
Oct. 5– Mon – Lecture 9:30-10:45 ; mid-term review 
Oct. 7-  Wed – Lecture 9:30-10:45 – mid-term exam 
  No lab 
 
Oct 12 – Fall Break – No Class; HashMaps; Collections API 
Oct 14 – Wed – Lecture 9:30-10:45 ; Exceptions and error handling 
 
Oct 19- Monday – Lecture 9:30-10:45 –  Sequence Alignment 
Oct 21 - Wed – Lecture 9:30-10:45 ; Needlman-Wunsch algorithms 

Lab 2:00-3:15 – Single threaded Needlman-Wunsch algorithm 
 
Oct 26 – Monday – Lecture 9:30-10:45 – Java GUIs 
Oct 28 - Wed – Lecture 9:30-10:45 – Java GUIs  

Lab 2:00-3:15 – Visualizing reads mapped to a genome 
 
TOPICS FROM THIS POINT ON ARE DEPENDENT ON CLASS INTEREST! 
 
Nov 2 – Monday - Lecture 9:30-10:45 –  
Nov 4– Wed – Lecture 9:30-10:45 

Lab 2:00-3:15 –  
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Nov 9- Monday – Lecture 9:30-10:45  
Nov 11- Wed – Lecture 9:30-10:45 – 
 Lab 2:00-3:15 – 
 
Nov 16- Monday – Lecture 9:30-10:45 – 
Nov 18- Wed – Lecture 9:30-10:45  

 
Nov 23- Monday – Lecture 9:30-10:45 –  
Nov 25 – Thanksgiving – No lecture/No lab 

 
Nov 30 - Monday – Lecture 9:30-10:45 – 
Dec 2 – Wed – Lecture 9:30-10:45  
 
Dec 7 - Monday 
Dec 9 – Wed-  Last day of classes  
 
Dec. 16 – Final exam (scheduled for 8:00 am but we might be able to move to later in the 
morning). 
 
Grading:  40% assignments; 30% midterm; 30% final 
 
Attendance at lecture and labs in mandatory.  Missing lecture and labs will 
adversely affect your grade. 
 
For exams, you are responsible for material covered in lectures (and any reading assigned 
in lectures).   You will always be given a study guide that will give you a good sense as 
to the  
 
All lectures and class materials will be posted on: 
 
http://afodor.github.io/classes/prog2015/prog2015.html 
 
  
Required Textbooks: 
 
 A basic book on Java programming of your choice.  I encourage you to look on 
Amazon and find a well reviewed book that matches your background and style.  
Alternatively, you can use Thinking in Java, a free Java book 
(http://www.mindview.net/Books/TIJ/) that is pretty decent.  The 3rd edition (available as 
a free download) is fine.  But all the introductory books cover pretty much the same 
material, so if Thinking in Java is not agreeing with you, you can go to Amazon or 
http://it-ebooks.info and try another one. 
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 Effective Java  (2nd edition)– Josh Bloch – An outstanding book on object 
oriented design. If you carefully study this book, you will become an expert Java 
programmer and an expert in Object Oriented programming. (This book is available as a 
free download: http://it-ebooks.info/book/2614/ )  
 
(Assuming we get to multi-threading programming; you can delay ordering this book for 
now) 
 Java Concurrency in Practice; Brian Goetz, Tim Peierls, Joshua Bloch, Joseph 
Bowbeer, David Holmes, Doug Lea – If you study this book carefully, you will become 
an expert in using Java to program multi-core boxes.   
 
(If we get to JavaScript/D3 at the end of the semester, these additional text books will be 
assigned). 
 
 JavaScript: The Good Parts – Douglas Crockford (this book is available as a free 
download: http://it-ebooks.info/book/274/ ). 
 
 Interactive Data Visualization for the Web.  Scott Murray.  This book can be 
browsed here: http://chimera.labs.oreilly.com/books/1230000000345/.  A download costs 
around $15.  This book is an essential introduction to the HTLM5-based D3 visualization 
platform. 
 
 (Recommended but not required): Secrets of the JavaScript Ninja by John Resig   
and Bear Bibeault.  Required reading if you want to get really good at JavaScript, which 
is an easy language to start but a very difficult language to master. 
 
 
 
On plagiarism and cheating: 
 
The in-class exam must represent entirely your own work.   
 
On homework, unless otherwise indicated for a particular assignment, you may work in 
teams of no more than 2 people.  However, the fact that you are working in teams 
must be clearly indicated with some indication of who did what.  If I see identical 
code or solutions without such a citation, this will be considered cheating! 
 
Please review the UNCC code of student integrity 
(http://www.legal.uncc.edu/policies/ps-105.html ) especially the definition of plagiarism.  
Do not take code or text from web sites or published papers without proper citation.  
Do not copy and paste other people’s work and present it as your own!     


