
http://bioinformatics.sph.harvard.edu/

Introduction to the command-
line interface (shell)

Harvard Chan Bioinformatics Core

in collaboration with

HMS Research Computing

https://tinyurl.com/hbc-shell-online



Introductions!



Noor SohailHeather Wick

Shannan Ho Sui

Director
Meeta Mistry

Associate Director

Lorena Pantano

Director of Bioinformatics 
Platform

John Quackenbush

Faculty Advisor

Emma Berdan

Heather Wick Will Gammerdinger Noor Sohail Alex BartlettUpen Bhattarai

Zhu ZhuoJames Billingsley Maria SimoneauElizabeth 

Partan



Noor SohailHeather Wick

Meeta Mistry

Associate Director

Heather Wick Will Gammerdinger Noor SohailUpen Bhattarai

Elizabeth 

Partan



Consulting

https://bioinformatics.sph.harvard.edu/services

❖  Transcriptomics: Bulk, single cell, small RNA

❖  Epigenomics: ChIP-seq, CUT&RUN, ATAC-seq, DNA 

methylation

❖  Variant discovery: WGS, resequencing,                               

exome-seq and CNV

❖  Multiomics integration

❖  Spatial biology

❖  Experimental design and grant support

https://bioinformatics.sph.harvard.edu/services
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Training

https://bioinformatics.sph.harvard.edu/training

https://bioinformatics.sph.harvard.edu/training


Training



Workshop scope..



Learning Bioinformatics



What is shell?

❖  Shell is a program that allows users to control Unix/Linux OS 

with text commands
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Terminology

❖   Unix/Linux - The operating systems of High Performance 

Computers (HPC)

❖  Shell - A program that allows users to control Unix/Linux OS 

with text commands

❖  Bash - The most prevalent kind of shell



If you plan to process raw high throughput sequencing data 

yourself, you will need to learn shell.

Image source: Balboa Capital Blog 



1. You need more resources than what is 
available on your laptop

❖  Sequence data files are LARGE

❖  Processing these data require 

increased CPU and memory

❖  High performance compute clusters 

have the necessary resources!



2. Many bioinformatics tools are only 
available as command-line tools



3. Many genomics filetypes are binary

❖  Binary files are not human 

readable

❖  Binary files need an interpreter



4. There are many useful commands that 
can help work with enormous data files

❖Commands for easily viewing files: less, cat, head, tail



5. Automation is the name of the game

❖  Launch many jobs with one command

❖  Code is used and reused to iterate tasks over multiple files

❖  Parallelization to complete tasks using multiple cores and 

increase speed!

This could be you 

watching your analysis 

run!



6. Bonus! Maybe understand some 
coding jokes?



❖  Learn what a “shell” is and become comfortable with the 

command-line interface

• Find your way around a filesystem using written commands

• Work with small and large data files

• Become more efficient when performing repetitive tasks

❖  Understand what a computational cluster is and why we need it

Learning Objectives



Logistics



Course schedule

https://tinyurl.com/hbc-shell-online

https://tinyurl.com/hbc-shell-online


Course materials

https://tinyurl.com/hbc-shell-online

❖  We continuously update 

our materials to reflect 

changes in the field/software

https://tinyurl.com/hbc-shell-online


❖ Mandatory review of self-learning lessons 

and assignments

❖  Attendance required for all classes

❖  Your questions and active participation 

drive learning

❖  We look forward to all of your 

questions!

Course participation



Course participation

❖  At-home lessons and exercises after each session

❖  Cover material not previously discussed

❖  Provides us feedback to help pace the course appropriately

❖  3-5 hours to complete

❖  Homework load is heavier in the beginning of this workshop 

series and tapers off



Using AI for Assignments

❖  Do

❖ Try to resolve error messages with it

❖ Test code written by AI on a dataset where you have expected results

❖ Take the time to review the generated code line-by-line

❖Don’t

❖ Implement it in replacement to learning

❖ Write code that you don’t understand

❖ Assume the output from an AI process is correct



Odds & Ends

❖ Quit/minimize all applications that are not required for class

❖ Name tags

❖ Post-its

❖      green - I am all set

❖      red - I need time/help

❖ Quit/minimize all applications that are not required for class

❖ Phones on vibrate/silent

❖ Bathrooms



Join us for HBC Community Breakfast!

❖  An opportunity to get to know others in the community

❖ Free food and beverages

❖ Great conversations

Thursday, September 5th, 2024

9:00 to 10:30am 

More Info: 
http://bioinformatics.sph.harvard.edu/breakfast/ 

http://bioinformatics.sph.harvard.edu/breakfast/


❖ Kathleen Chappell and Andy Bergman from HMS-RC

❖ Data Carpentry

These materials have been developed by members of the teaching team at the Harvard Chan Bioinformatics 

Core (HBC). These are open access materials distributed under the terms of the Creative Commons 

Attribution license (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, 

provided the original author and source are credited.

Thanks!

http://www.datacarpentry.org/
http://bioinformatics.sph.harvard.edu/
http://bioinformatics.sph.harvard.edu/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Contact Us

❖  HBC training team: hbctraining@hsph.harvard.edu

❖  HBC consulting: bioinformatics@hsph.harvard.edu

❖  O2 (HMS-RC): rchelp@hms.harvard.edu

mailto:hbctraining@hsph.harvard.edu
mailto:bioinformatics@hsph.harvard.edu
mailto:rchelp@hms.harvard.edu
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