
Part 1.2:
Installing Software and Package 

Managers

Dana L Carper and Travis J Lawrence
Quantitative and Systems Biology
University of California, Merced



Computer Programs

• Written in programming languages 

• Are not always easily installed

• Scientific programs usually come as source code
• Contains general information to run on any computer
• Needs to be compiled and installed



Why compile software?

• Customizes for you system
• optimized for your computer/cluster

• Can change where things are installed

• Can have multiple versions of a program:
• In case you are using older software



Important files before you get started

$ ls

Prompt



Important files before you get started

$ ls

list what is in 
that folder



Important files before you get started

$ ls
README
INSTALL

Files that 
contain 
information on 
installing the 
software



Important files before you get started

$ ls
README
INSTALL
$ less README

open this file 
and look at it in 
the terminal



Important files before you get started

$ ls
README
INSTALL
$ less README

File you want to 
look at



Important files before you get started



Compiling and Installing from Source Code

• Once you look at README/INSTALL files

• You install software using three commands (usually):
• configure
• make 
• make install



Configure

• Configure sets up the program for your specific system

$ ./configure



Configure

• Configure sets up the program for your specific system

$ ./configure

Means do the 
command to 
a file in the 
folder I am 
currently in



Configure

• Configure sets up the program for your specific system

$ ./configure

The actual 
command to 
configure, will 
look for a 
configure script



Configure

• Configure sets up the program for your specific system

$ ./configure
$ ls

list what is in 
that folder



Configure

• Configure sets up the program for your specific system

$ ./configure
$ ls
Makefile

what is created 
from the 
configure 
command



Configure

• Configure sets up the program for your specific system

$ ./configure
$ ls
Makefile
Makefile.in

Some programs 
come with a 
template file 



Configure

• Configure sets up the program for your specific system

$ ./configure
$ ls
Makefile
Makefile.in

This file is 
customized to 
your system



Make

• Make will finish building the program from source code into a usable 
form

$ ./configure
$ ls
Makefile

Uses what is in 
this file



Make

• Make will finish building the program from source code into a usable 
form

$ ./configure
$ ls
Makefile
$ make

Builds the 
program



Make

• Make will finish building the program from source code into a usable 
form

$ ./configure
$ ls
Makefile
$ make

After this you get a 
useable program in the 
folder you are currently in



Make install

• Will copy the built program, and its libraries and documentation, to 
the correct locations (in your $PATH)

$ ./configure
$ ls
Makefile
$ make
$ make install

After should be able to use 
the program regardless of 
where you are in your 
folders



Not all programs need all three commands

• Commonly you need all three commands:
• configure
• make
• make install

• Some programs come pre-configured:
• only need to run make and make install

• Some programs you have to do the final install:
• no make install
• You have to move programs to your $PATH



What is a package manager?

• A collection of software tools that automates:
• installing computer programs
• upgrading computer programs
• configuring computer programs
• removing computer programs

• Examples:
• Homebrew
• Perlbrew
• Macports



Using Package Managers

• Example using Homebrew

$ brew update

Telling the computer 
you want brew (the 
package manager) to 
do something



Using Package Managers

• Example using Homebrew

$ brew update

Update brew 
itself to the 
newest version



Using Package Managers

• Example using Homebrew

$ brew update
$ brew upgrade

Upgrade any 
programs to the 
newest versions



Using Package Managers

• Example using Homebrew

$ brew update
$ brew upgrade
$ brew cleanup

Uninstall old 
versions of 
programs



Using Package Managers

• Example using Homebrew

$ brew update
$ brew upgrade
$ brew cleanup
$ brew install git

Telling brew you want 
to install a program 
and any 
dependencies



Using Package Managers

• Example using Homebrew

$ brew update
$ brew upgrade
$ brew cleanup
$ brew install git

Telling brew you want 
to install a program 
and any 
dependencies

Dependencies are any 
other scripts or 
programs that are 
required to run 



Using Package Managers

• Example using Homebrew

$ brew update
$ brew upgrade
$ brew cleanup
$ brew install git

The program 
you want to 
install



Anaconda

• Is a virtual environment

• Growing repository of bioinformatics software

• Manages different package versions 



Anaconda

• Example using pip

$ pip install biopython

package 
manager 
specifically for 
python 
packages



Anaconda

• Example using pip

$ pip install biopython

Action 
you want 
pip to do



Anaconda

• Example using pip

$ pip install biopython

Python package 
you want 
installed



Where are programs stored?

• Programs are usually stored within repositories:
• cpan: programs written in the programming language perl
• PyPI : programs written in the programming language python
• github: generic repository for any program
• CRAN: programs written in R scripting language



Github

• A web-based repository

• Used for development of programs with many collaborators

• Often has the newest versions of software



Getting files from git hub

• Requires the program git

$ brew install git

git can be installed 
through a package 
manager



Getting files from git hub



Getting files from git hub

Where you can 
get the web 
address



Getting files from git hub



Getting files from git hub

the web 
address you 
need to copy



Getting files from git hub

• Clone repository

$ brew install git
$ git clone https://github.com/infphilo/hisat2.git

Telling the 
computer you 
want to use the 
program git



Getting files from git hub

• Clone repository

$ brew install git
$ git clone https://github.com/infphilo/hisat2.git

Telling git you 
want to copy 
this



Getting files from git hub

• Clone repository

$ brew install git
$ git clone https://github.com/infphilo/hisat2.git

The web 
address of the 
program you 
want



Getting files from git hub

• Clone repository

$ brew install git
$ git clone https://github.com/infphilo/hisat2.git

The web 
address of the 
program you 
want

copies to the 
folder you are 
currently in



Getting files from git hub

• Clone repository

$ brew install git
$ git clone https://github.com/infphilo/hisat2.git
$ ls

list what is in 
that folder

https://github.com/infphilo/hisat2.git


Getting files from git hub

• Clone repository

$ brew install git
$ git clone https://github.com/infphilo/hisat2.git
$ ls
Applications Documents Pictures
Bin Downloads hisat2

What you just 
copied from github

https://github.com/infphilo/hisat2.git

