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[bookmark: _f4uqirusvniz]Introduction to Open Source (FOSS) Project Anatomy

	Title
	Introduction to Open Source (FOSS) Project Anatomy

	Overview
	This activity will allow students to gain a high level of familiarity with the structure, processes, and tools used in open sources projects.

	Prerequisites
	None

	Objectives
	After successfully completing this activity, a student should be able to: 
1. Identify high-level components of and terminology associated with an open-source project
2. Describe the process and tools used in an open-source project

	Process Skills Practiced
	Information Processing, Critical Thinking


[bookmark: _y9x19ngwgrjh]Background
The goal of this activity is to provide a guided tour of an open source project to help you develop the ability to approach a new project and make sense of it.  This activity focuses on Sugar Labs, a well-established humanitarian open source (HFOSS) project.
Open-source projects have a distinct culture and set of tools that support project development. The form of the culture and the specific tools vary somewhat across projects, but there is significant commonality such that many open-source developers migrate easily among open source projects.
Now that you have a general understanding of open source, this activity will provide a high-level understanding of some of the culture and development tools that you will use when participating in an open-source project. The goal of this activity is not to provide depth in any one tool or aspect of culture, but to provide a high-level view of what a typical open-source project looks like.

[bookmark: _x6ksfmikaxj4]Directions

[bookmark: _ezczpmljejap]A. Guided Tour: Sugar Labs                            	Start time:
In the sections that follow, you will answer questions and make observations. Record your responses in this document as you work.
Starting points – Listed below are several important starting points for the Sugar Labs project.  Take a quick look at each and then discuss the questions below.
·       http://sugarlabs.org/
·       https://wiki.sugarlabs.org/go/Welcome_to_the_Sugar_Labs_wiki
·       https://github.com/sugarlabs
·       https://github.com/sugarlabs/sugar-docs
Answer the following questions:
1.     Which of the links above would be the best starting point for someone interested in using Sugar?  Why?
 
2.     Which of the links above would be the best starting point for someone interested in contributing to Sugar?  Why?
 
Contributions -- Read the Getting Involved page which describes the roles of various contributors to Sugar Labs. Note that there are a variety of different types of contributions that may be made by people in different roles. Answer the following questions:
1.     What roles do you think would be most applicable for a new participant?
 
2.     What are the commonalities across roles? What are the differences?
 
Tracker -- An overview of the Sugar Labs bug tracking may be found here. For a specific repository, select Musicblocks and click on Issues.  Based on reviewing these pages and browsing a few issues, do the following:
1.     Describe the general process for submitting a bug.
 
2.     Indicate the types/categories of tickets in this repository
 
[bookmark: _dm1ood6bxakn]B. Guided Tour: Sugar Labs 
Repository -- https://github.com/sugarlabs/sugar/ Click the "Commits" link and determine the date of last commit (an update of the repository).
1.     Record the date of the last commit.
  
Release cycle -- Information about Sugar's release cycle and roadmap can be found here:
http://wiki.sugarlabs.org/go/Development_Team/Release
https://wiki.sugarlabs.org/go/Sugar_Labs/Roadmap
Review the information and answer this question:
1.     Describe how the release cycle and roadmap update are related.
 
Communication -- Sugar Labs promotes communication among its community members in the following ways.
1.     Matrix (an open standard and communication protocol for real-time communication): https://wiki.sugarlabs.org/go/Matrix
2.     Mailing lists: https://wiki.sugarlabs.org/go/Mailing_Lists  
3.     Wiki: http://wiki.sugarlabs.org/go/Welcome_to_the_Sugar_Labs_wiki
Briefly review each of the links above and answer the following:
1.     Who is the intended audience for each of these means of communication?


[bookmark: _g9abi2coebm9]Deliverables
· Answers to the questions listed in the activity (Teamwork)
· A short reflection paragraph on how you might become involved with SugarLabs (Each teammate should have an individual paragraph)
 
[bookmark: _wmz1unijgwbd]Additional Readings (Optional)
The following provides additional terms/definitions as well as links that may be helpful. Depending on what activities your students have completed, you may want to include some/all of this at the beginning of the activity.

Read the information below which provides a foundation for understanding a FOSS project. In this section we provide basic definitions for the common aspects of FOSS projects. The Guided Tour will walk you through an HFOSS project and highlight some of the aspects described below. We begin with a discussion of community as FOSS development is as much about community as it is about code.
Community - As you have discovered, FOSS projects operate on the basis of a meritocracy where a person defines their position within the community based on the merit of their contributions to a project. These contributions do not necessarily have to be code. As an individual continues to make valuable contributions, that person will be given (or will take on) additional responsibility.
There is a typical progression of participants in a FOSS community. Most FOSS developers start as users of the application. They then identify some small change that they want to make and make the change. If the change is accepted, they progress to making a larger change and eventually become responsible for a portion of the project. A committer is a developer who has risen to the level in the meritocracy where that individual is responsible for committing any changes submitted to the code base. This is a large responsibility as the committer must review all changes and make sure that the change is of sufficient quality to be incorporated into the code base.
Leadership - You may be thinking "But how are decisions made?" In many FOSS projects, there is a "Benevolent Dictator", AKA "BD". This is the person who has the final say on a decision. And while this person has the final say, they typically rely on one or more developers who have risen in the meritocracy to the point where they have the ability to commit significant changes. As such, the benevolent dictator doesn't actually dictate much, but instead comes to a collaborative agreement with the major developers who have expertise in the area in which the decision must be made. Most BDs actually do not like making decisions by fiat and are reluctant to put their foot down.
As projects mature, they frequently migrate from a BD model to a democratic model where decisions are made by consensus. A consensus is a decision about an issue that everyone agrees is a reasonable solution. The consensus is usually reached via a discussion about a particular issue and how to solve it. The important thing about consensus organization is that when consensus is reached, it must be posted publicly.
Forking - One of the important cultural and technical aspects of a FOSS project is its forkability. Forkability is the ability for anyone to make a copy of the code and start their own project based on that code. That new project is known as a "fork" of the old project. For instance, LibreOffice was forked from OpenOffice. When a project is forked, the source code is copied to a new project and usually some members of the original development team leave the original project and migrate to the new project. Forking is not an ideal situation as it may result from a dispute within the development team that cannot be resolved.
Communication - FOSS projects use common communication tools such as wikis and IRC. In addition, most FOSS projects have one or more mailing lists. In addition, bug/issue trackers and version control systems (discussed below) are also frequently used for communication.
Roadmaps - FOSS projects need some way of defining the future of their project. Most FOSS projects have a Roadmap or Blueprint that does this. The Roadmap may be a detailed schedule of releases with the specific bugs fixed and enhancements added for each release detailed. In smaller projects, the Roadmap may simply be a list of the next enhancements to be added to the project.
Releases - A "release" happens when a project has been developed to the point where the developers want to distribute the code and documentation. Releases are typically planned based on the roadmap for a project. Software development is typically "frozen" at a particular point in time so that testing of the software may proceed before the release. This does not mean that development stops. Version control is used to manage different branches of development that allow some developers to continue to work while others test the code to be released.
Releases are numbered and the convention is to use 1.X for major releases. Numbering 1.X.x is used for more minor issues. The next major architectural change would be in 1.2. A complete upgrade of the code (e.g., from python 2 to python 3) would result in an entirely new number, e.g., 2.1.1.
Repositories - Most FOSS projects save their code in a repository (AKA repo). A repository is simply a place where software packages are stored and from where they may be retrieved and installed. Some projects use a web-based common repository such as Launchpad, SourceForge, GitHub, or a local repo. The repo is where users go to download a software application.
Packaging - FOSS projects are distributed as source code. In fact, access to the source code is one of the major benefits of FOSS. The source code should be distributed in a standard format (e.g., tar compressed by gzip for *nix). Additional reading: Karl Fogel's section on Binary Packages.
However, code that is distributed in this manner must be downloaded, unzipped, untarred, and then installed using a manual process. As a result, most FOSS projects create "binary" packages to support easier installation. In this case, "binary" doesn't necessarily mean compiled. It means that the package is pre-configured to be installed on a computer without having to build the project from the source code directly.
Upstream/downstream - Note that development in a FOSS project is not entirely linear. There are typically many people working on the project simultaneously. The main branch of the project is said to live "upstream" of all efforts to make changes. The upstream version is the main version. Developers "downstream" check out a copy of the code to work on. When a change is made, the change is pushed upstream to the main branch so that everyone is working with a consistent code base.
Upstreaming and downstreaming may also refer to the build process where packages are built for release. In addition to upstreaming in an individual project, a project may depend on another project. If project A depends on project B, then the release of the upstream project B must be complete before the release of project A can happen.
Version Control - Most FOSS projects have multiple people working on the project simultaneously. Developers may even be working on the same area of a project at the same time. A version control system is a system for controlling the revisions made to software. Version control software tracks and controls changes to a project's files. Most FOSS projects use some form of version control to control change in the software. Commonly used version control systems include Git, SVN, CVS, and Mercurial. The version control system provides both a method of communication as well as a way of coordinating changes in the software. There is a learning activity later on version control. Additional reading: Wikipedia page on version control.
Trackers - In most FOSS projects, there is a need to keep track of all of the bugs found as well as the new enhancements suggested. A bug tracker (AKA issue tracker) is used to track change requests for a project. These change requests could be bug fixes, new feature requests, patches from outside developers, and more. A bug tracker allows issues to be logged, described, prioritized, reproduced, diagnosed, fixed and tested. There is a learning activity later on bug trackers. Additional reading: Karl Fogel's section on Bug Trackers.
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	Difficulty
	Easy

	Estimated Time to Complete
	30-45 minutes

	Environment/
Materials
	Access to Internet/Web and web browser.

	Author(s)
	Greg Hislop, Lori Postner, Heidi Ellis

	Source
	https://teachingopensource.org

	License
	This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License.
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