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Software Workflow

Before writing any code

Have a conversation about how to organize your development team.

Some things to think about:

• How will the code be organized?
↪→ AC297r Framework: ac297r project directory

• Development plan
↪→ Test Driven Development (TDD)

• Where will you host your source code?
↪→ GitHub, Bitbucket, GitLab, local server, . . .

• What version control software will you use?
↪→ git, hg, svn, . . .

• Will it be open source?

• What are the rules for making contributions to the code base?

• Who can contribute? Who approves changes?
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Project Management

Communication and Collaboration

• There are better tools than email

• Consider using slack

↪→ Can integrate with GitHub!

• A lot can be accomplished directly in your repo

↪→ More on this later

Software Management

• Much can be arranged directly in GitHub (or another service)

• Things to think about:
• Who writes what code?
• How are new changes incorporated?
• Who maintains the test suite?
• What about documentation?
• Who approves changes to the code?
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A Demo

This demo illustrates the following:

• How to integrate GitHub with
Slack

• How to set up a workflow in
GitHub

• You should think about modifications for your own team

• Note that other project management tools are out there

↪→ e.g. Trello
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Version Control: Motivation

Version control is a non-negotiable component of any project.

Why?

• Reproducibility

• Maintainability

• Project longevity
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Examples of Version Control

• Mercurial

• Git

• Concurrent Versions System (CVS)

• Apache Subversion (SVN)

• GoogleDrive

• Dropbox

Distributed Version Control

Centralized Version Control

Don’t use these for software
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Centralized Version Control

Central Repository

Working Copy Working Copy Working Copy
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Distributed Version Control

Full Repo Full Repo

Full Repo

Central Repository
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Distributed Version Control

Full Repo Full Repo

Full Repo

Central Repository
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The Bare Essentials of git
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Beyond the Bare Essentials

• git is very powerful, but do not be intimidated!

If you “break” your repo, do not simply delete it and reclone!

• There are many wonderful git resources out there:
• git - the simple guide
• Atlassian git tutorial

• Other things to be aware of:
• Basic terminology (e.g. HEAD)
• Remotes
• Branches (see next slides)
• Resolving merge conflicts
• Reset and revert repo
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http://rogerdudler.github.io/git-guide/
https://www.atlassian.com/git/tutorials


Branches

• Sometimes, you want to branch your work off of the main code base
and maybe merge your changes back in later

C1 C2 C3 C4 C5 C6 C7

D1 D2 D3

• You can do this with git by creating branches

• Branches can be short-lived or long-lived depending on what you want
to do

• They form an essential component of your software workflow
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Creating Branches: The Local Branch

You will often want to branch off of the main code base to add a feature

↪→ This is a short-lived branch (e.g. a bug fix)

• Create new branch

↪→ git checkout -b <branch>

• Make changes

• Switch back to master branch

↪→ git checkout master

• Resolve conflicts with <remote>

↪→ git fetch & git merge

• Merge changes into master from your other branch

↪→ git merge <branch>

• git add & git commit & git push

• Delete your local branch

↪→ git branch -d <branch>
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The Remote Branch

You will also want to create branches for persistent changes:

↪→ These are long-lived branches

↪→ e.g. Adding new physics to your code

• Create a new branch

↪→ git checkout -b <branch>

• Make changes and test

• Stage and commit changes on that branch

↪→ git add & git commit

• Push branch to <remote> and track it

↪→ git push --set-upstream origin <branch>

If you want to check out a remote branch, you simply do

git checkout -b <branch> <remote>/<branch>
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Version Control Summary

1 Always use version control in your projects

2 Never delete a repo to fix it

3 Be patient in learning good version control practices

↪→ It will pay off

4 Commit early and commit often
• Use atomic commits
• Take advantage of the staging area (if you’re using git)

5 Commit code that compiles (it doesn’t have to be correct yet)

6 Always run tests!
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Writing Code: Use informative variable names

• Informative variable names

• Could be improved, but not bad

• Completely useless names

• Hopeless to recall later
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Writing Code: Write the appropriate amount of comments

• No comments whatsoever

• Useless
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• Overwhelming

• Redundant comments

• Useless
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Writing Code: Write the appropriate amount of comments

• Pretty nice commenting

• Useful
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Writing Code: Follow coding standards

• Write clean, consistent code

• Follow style guides for your language:
• PEP 8 – Style Guide for Python Code
• Google’s C++ Style Guide
• Google’s R Style Guide

• Remember: Code is read all the time. It is read more than it is
written. Make sure people can read it!
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https://www.python.org/dev/peps/pep-0008/
https://google.github.io/styleguide/cppguide.html
https://google.github.io/styleguide/Rguide.xml


Write Good Code

• Write modular code
• Make it object-oriented if possible

• Modularity makes it possible for code to be reused, extended, and
maintained

• Passing long, old scripts around is counter-productive

Example: Regression Code

• Write a module that provides regression algorithms

• Inside the module, you have several classes:
• Base class: Defines essential members
• Linear regression class
• Polynomial regression class

• If a user wants to access a particular algorithm, they simply
import the module and access the class they want

• If a user wants to add a new algorithm, no problem! They just
inherit from the base class!

21 / 26



Document Your Code

Document your code for yourself, your future self, and your users!

Code documentation consists of:

• Informative docstrings at the beginning of modules, classes and
functions

• A document describing:
• What the code offers & why it exists
• Who the code is for
• How to install the code
• How to use the code
• How to contribute to the code

• The code document can be in a simple README.md in your code
repo

• However, you should be aware of more sophisticated documentation
techniques such as Read the Docs and Doxygen
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https://readthedocs.org/
http://www.stack.nl/~dimitri/doxygen/


Test Your Code

• How do you know your code is doing what you think it’s supposed to
do?

↪→ This is called code verification

• How do you avoid introducing bugs into your code?

Answer: You write tests!
def test_myf():

assert myf(3.0) == 12.325118

• Testing code has become something of an industry

• In fact, an entire software development paradigm has been created
based upon writing tests

↪→ It’s called Test Driven Development (TDD)
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https://en.wikipedia.org/wiki/Test-driven_development


How To Write a Test

• Think about your test directory structure
↪→ (e.g. see Good Integration Practices)

• Consider using a testing framework such as pytest

import cmath

def roots(a,b,c):

"""Compute roots of quadratic equation

"""

# Compute b/2a

b_2a = b / 2.0 / a

# Compute discriminant divided by 2a

sqrt_disc_2a = cmath.sqrt(b * b - 4.0 * a * c) / 2.0 / a

# Compute roots

r1 = -b_2a + sqrt_disc_2a

r2 = -b_2a - sqrt_disc_2a

return(r1,r2)
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https://docs.pytest.org/en/latest/goodpractices.html
https://docs.pytest.org/en/latest/


How To Write a Test

• Think about your test directory structure
↪→ (e.g. see Good Integration Practices)

• Consider using a testing framework such as pytest

import pytest

import roots as rts

class TestRoots():

def test_real_roots(self):

assert rts.roots(1, -5, 6) == (3, 2)

def test_cmplx_roots(self):

assert rts.roots(1, 2, 2) == ((-1+1j), (-1-1j))

def test_div_zero(self):

with pytest.raises(ZeroDivisionError):

rts.roots(0, 1, 1)
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Continuous Integration and Coverage

• Integrate your code repository with a continuous integration service
like Travis CI

• Tests will be automatically run every time someone checks new code in
• You can provide badges that indicate if any tests are failing

• Ideally, you should be testing every method in your code
↪→ This is called code coverage

• Consider automating code coverage in your repo
• Codecov

• List of badges
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https://travis-ci.com/
https://codecov.io/
https://github.com/badges/shields


Thank you!

Questions?
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