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About Me

Background

• from San Diego, CA

• Undergrad: biochemistry

• Gap years:

• academia: in situ sequencing dev

• industry: ReadCoor, Inc. startup ^

• UWGS: 4th year with Brian Beliveau

Wet lab

• In situ “omics” tech dev

• Multiplexed FISH tech dev

Dry lab

• Design / analysis pipelines

• Specific probe design

• DNA library design

For fun

• Programming, web dev

• Sailing, skiing
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Choosing a programming language
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Utilizing existing helper functions in C++
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Programming Style
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General tips for homework
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General tips for homework

• Start with pseudocode

• Start writing and then improve the details

• C++ is much faster than Python (at least for HW1)

• Get comfortable with pointers

• Output to template directly

• Programmatically generate homework output to turn in

• Format will be checked programmatically
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General tips for homework
My personal experience of each pset:

• [study the spec] What (exactly) are the high level goal(s)?

• [brainstorm] In general, how would I achieve those goals?

• [review] (do I understand the algorithm/concepts from lectures?)

• [brainstorm] What is a reasonable first step to accomplish?

• [brainstorm] How do I do that step in <language>?

• [dev] implement the step

• [brainstorm] how can I be sure that I did this step correctly?

• [brainstorm] what would be a good test to pick up on this?

• [dev] implement some basic testing (e.g. print statements)

• [dev] test the code

• This step works, start thinking of the next step 

• [...]

Takeaways:

• Critical to understand lecture 

material well 

• review and discuss as needed

• Critical to leave enough time

• Start on psets early!

• Different stages in understanding, 

planning, implementing, testing

• Different types of thinking
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Programming tips - testing

• Create small, easily-verified test cases

• Edge cases

• Print intermediate output

• Write incrementally, test as you go
• Assertion statements

• Check against expectations
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Programming tips - efficiency

• Remove unnecessary stuff from loops

• Avoid slow comparison routines when sorting

• Profiling tools

• line_profiler (python)

• gprof, valgrind (C/C++) [valgrind also identifies memory leaks]

• dprofpp (Perl)

https://github.com/rkern/line_profiler
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Topics for future discussion sections?

• Scalable and reproducible bioinformatics pipelines (Snakemake)

• Parallel computing: threading, multiprocessing, cluster computing

• General programming tips, languages (Python, C++, Unix tools)

• Version Control / Github

• Jupyter Notebooks / JupyterLab

• Recent DNA sequence algorithms from literature

• Virtual environments: how and why

• Relational database design



…
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