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History

Building on the shoulders of giants



  

Generation 1: SCCS, RCS

● Focus:
– compact storage of 

history
– local filesystems
– file locking to 

prevent concurrent 
access

● Issues:
– no support for 

collections of files
– Performance over 

time

● Note:
– still useful today, 

e.g. Twiki, W3C



  

Generation 2: CVS

● Focus:
– Tree operations
– Standard tool 

instead of in-house 
scripts (over RCS)

– Added value:
● Central server for 

storage & backup
● Optimistic 

concurrency - 
merging

● Issues:
– Non-atomic 

commits
– Rename 

management
– Integration 

difficulties



  

Generation 3: Subversion

● Focus:
– “CVS done right”

● atomic commits
● rename tracking

– easy to integrate
– cross platform

● Issues:
– same model

● just well 
implemented now

– non-trivial set-up
– limited merging
– limited renaming



  

Generation 3+: Early DVCS

● Focus
– No central server
– Working offline
– Smart merging

● Issues:
– ease of use (Arch)
– performance (most)

– 3rd party support



  

Generation 4: DVCS Mark II

● Focus
– Easy setup
– Easy to use
– High performance

● Issues:
– maturity
– no clear “winner”

– 3rd party support



  

Core Concepts

Foundations matter



  

Revision

● A snapshot of a tree of files and 
directories, including content and shape

● Includes metadata:
– date created
– author
– commit message
– parent revisions
– etc.



  

Working Tree

● A version controlled directory containing 
files and directories the user can edit

● Many commands use the working tree as 
their context
– e.g. commit makes a new revision using the 

current content of files in the working tree



  

Branch

● An ordered series of revisions
● The latest revision in a branch is known 

as the “head”
● Branches may be split apart and 

“merged” back together
● Branches are related if they have a 

“common ancestor” 



  

Repository

● A store of revisions
● By default, each branch has its own 

repository
– to save disk space and improve performance, 

branches can share a repository
– more on this later ...



  

Getting Started

Installation, Configuration & UI



  

Installing Bazaar

● Linux packages available for (e.g.):
– Ubuntu/Debian (apt)
– Redhat/Fedora (yum)

● Other operating systems:
– Windows – GUI installer
– Windows Cygwin - standard package
– Mac OS X – MacPorts or Fink
– Free BSD - FreshPorts



  

Running from Source

● Requires Python 2.4 or later
● Very easy to do:

– unpack using tar, FileRoller, WinZip, etc.
– put directory on your PATH

● To verify your install:
– bzr version

● Advanced tip (only if you're worried):
– bzr selftest 



  

Configuring Bazaar

● Tell Bazaar about yourself ...
– bzr whoami “Bill Bloggs <bill@bloggs.com>”

● Verifying your identity ...
– bzr whoami

Bill Bloggs <bill@bloggs.com>

● or
– Linux: vi ~/.bazaar/bazaar.conf
– Windows: bzr-config tool or notepad ...

mailto:bill@bloggs.com
mailto:bill@bloggs.com


  

Entering Commands

● General syntax:
– bzr [global-opts] command [opts & args]

● Things to note:
– Options can appear before or after arguments
– Global options can appear anywhere

● Option types:
– boolean, enumerated (parameter less)
– string, list (parameter required)



  

Common options

● -h, --help
● -v, --verbose
● -q, --quiet
● -r, --revision

● show help
● show more info
● show less info
● select revision 

range: x..y
– depending on 

context, either:
● from x to y inclusive
● y vs x (e.g. for diff)

– both optional



  

Command Aliases

● Many commands have aliases:
– reduced typing
– easier for cvs and svn users to learn and use

● Can create your own as well, e.g.
[ALIASES]

slog=log --short



  

Plugins

● Plugins add new commands, new options, 
new formats or completely new features



  

Installing Plugins

● OS packages available for the more 
popular ones, e.g. bzrtools, bzr-gtk

● Otherwise, the default location is 
$BAZAAR_HOME/plugins
– Be sure to check the README for the correct 

top level directory name

● To see the installed plugins:
– bzr plugins



  

Graphical Interfaces



  

Getting Help

● Bazaar comes with online help built-in
● To see the list of topics:

– bzr help

● To get help on command xxx:
– bzr help xxx



  

Summary:
Getting Started

● Key commands:

whoami

help

● Other commands:

version

plugins



  

Exercise 1: Getting Help

Time allowed: 10 minutes



  

Personal Version Control

Who said VCS tools are only for teams?



  

Solo Workflow



  

Starting a Project

● To put an existing tree under VC:
– cd my-stuff
– bzr init
– bzr add
– bzr commit -m “Initial import”

● A copy of all files is now archived under 
the .bzr directory
– top level only (unlike cvs or svn)



  

Viewing Changes

● Change summary:
– bzr status

● Actual differences:
– bzr diff



  

Registering Files
and Directories

● Registering all files and directories:
– bzr add

● Registering some files and directories:
– bzr add foo.py bar/



  

Recording Changes

● Recording all changes:
– bzr commit

● Recording only the changes to selected 
files and directories:
– bzr commit README doc/

● The -m option can be used to provide a 
message on the command line
– otherwise an editor is launched for this



  

Undoing Things

● Deregistering a file or directory:
– bzr remove foo.py

● Undoing the last commit:
– bzr uncommit

● Undoing changes since the last commit:
– bzr revert
– bzr revert foo.py



  

Viewing History

● What is the history 
of this branch?
– bzr log

● Condensed view:
– bzr log --short

● GUI views available 
via plugins ...

● bzr-gtk
– bzr visualize

● Qbzr
– bzr qlog



  



  

Viewing History of a File

● List changes that 
touched a file:
– bzr log foo.py

● Content of file at 
revision X:
– bzr cat -r X foo.py



  

Packaging a Release

● Creating a tar.gz or zip file:
– bzr export ../releases/my-stuff-0.1.tar.gz
– bzr export ../releases/my-stuff-0.1.zip

● Tagging a revision:
– bzr tag RELEASE-0.1

● Viewing existing tags:
– bzr tags



  

Some Points to Note

● To track a moved file or directory:
– bzr mv source destination

● Symlinks can be versioned
● Permissions:

– Execute bit is tracked
– Others are not

● Binary files are supported



  

Summary:
Personal Version Control

● Key commands:

init

add

commit

status

diff

log

export

● Other commands:

remove

uncommit

revert

cat

tag

mv



  

Exercise 2: Browsing Changes

Time allowed: 15 minutes



  

Sharing with Peers

Getting by with a little help from your friends



  

Partner Workflow



  

Creating a New Branch

● To clone an existing branch:
– bzr branch URL [directory]

● By default, the directory name is taken 
from the last part of the URL

● Some examples:
– bzr branch /home/mary/cool-dev
– bzr branch /home/mary/cool-dev cool
– bzr branch http://mary-laptop/cool-dev
– bzr branch sftp://bill@mary-laptop/cool-dev



  

Merging Changes

● To grab changes from another branch, 
use the merge command:
– bzr merge [URL]

● If the URL is omitted, the parent branch is 
assumed



  

Theory: 3 Way Merging

● To intelligently merge changes, the 
content of the “best common ancestor” is 
considered

● Given ancestor A and branches B and C:
– A == B == C then line unchanged
– A == B != C  then take line from C
– A == C != B  then takes line from B
– A != B != C   then conflict



  

Conflicts

● Some merges can only be completed with 
the assistance of a human

● The merge command reports these files 
as having conflicts and creates:
– a file with embedded markers showing the 

areas it couldn't resolve
– three files to assist you:

● foo.THIS
● foo.OTHER
● foo.BASE



  

Resolving Conflicts

Sample markers:

 <<< TREE
import os, sys
===
import os, re
>>> MERGE-SOURCE

● After editing, to 
clear all conflicts:
– bzr resolve

● To clear a given 
conflict:
– bzr resolve foo.py



  

Recording a Merge

● After conflicts, if any, are resolved, the 
merge can be committed:
– bzr commit -m “merged Mary's changes”

● Even if there are no conflicts, an explicit 
commit is still required!

● This is a good feature, not a bug:
– might still want/need to tweak changes
– regression tests can and do fail at times after 

a “clean” merge



  

Merge Tracking

● Bazaar remembers what has been 
merged already and doesn't try to merge 
those changes again

● You can safely merge from a branch as 
many times as you need or like

● It's very hard to explain just how much of 
a difference this makes vs development 
using less intelligent tools



  

Annotating a File

● When developing with 2 or more people, 
it can be very useful to see the origin of 
each line in a file
– bzr annotate foo.py

● Aliases are blame and praise

● GUI included as part of the bzr-gtk plugin
– bzr gannotate foo.py



  

Summary:
Sharing With Peers

● Key commands:

branch

merge

resolve

(commit)

● Other commands:

(status)

(diff)

annotate



  

Exercise 3: Merging

Time allowed: 15 minutes



  

Team Development

There's more than one way to do it!



  

Pushing Branches

● To easiest way to share a branch with a 
team is to “push” it to a shared location

● Commonly used technologies include:
– shared drives (Windows/Samba, NFS)
– web servers (write via sftp or ftp if remote)

● Examples:
– bzr push x:\projects\cool
– bzr push sftp://server/public_html/cool



  

Best Practice:
Feature Branches

● Each new feature or fix is developed in its 
own branch

● Advantages vs one workspace:
– reduced coupling between changes
– can work on multiple things in parallel
– some changes need longer to cook, e.g. 

review comments can be applied and then 
changes resubmitted

● Quality and stability of trunk is higher



  

Distributed Workflow:
Central GateKeeper



  

Mirroring Branches

● When developing using feature branches, 
it's a good idea to keep a local mirror of 
the trunk

● Setup:
– bzr branch URL my-mirror
– bzr branch my-mirror my-change-X

● Then later:
– cd my-mirror
– bzr pull



  

Getting Changes to the 
Gatekeeper

● Making changes:
– hack, hack, hack
– bzr commit
– notify gatekeeper

● Might need to:
– cd my-change-X
– bzr merge
– bzr commit

● Gatekeeper 
merges the 
changes when 
ready:
– bzr merge URL
– bzr diff
– test, test, test
– commit or reject

● Result: Quality++



  

Sending Deltas

● Sometimes, the gatekeeper can't pull 
from your branch, e.g.:
– it's in a private location
– you're likely to be offline

● So send them a “merge directive” - an 
intelligent patch including both content 
& metadata
– bzr send ...

● This finds the delta from your branch to 
its origin and fires up your email tool



  

Managing Branches

● When developing using feature branches, 
a large number of branches can quickly 
accumulate

● To find out about a branch:
– bzr info

● To give a branch a nick-name:
– bzr nick solves-world-peace

● To check on the status of a mirror branch:
– bzr missing



  

Best Practice:
Shared Repositories

● As each branch has the full history of 
changes, lots of branches can mean lots 
of disk space

● A “shared repository” solves this nicely
– bzr init-repo cool-branches
– cd cool-branches
– bzr branch trunk-URL cool-dev
– bzr branch cool-dev cool-fix
– work, work, work



  

Summary:
Team Development 1

● Key commands:

push

pull

(merge, etc.)

send

● Other commands:

info

nick

missing

init-repo



  

Exercise 4: Push and Pull

Time allowed: 15 minutes



  

Centralised Workflow



  

Checkouts

● A working tree which is bound to a 
remote branch

● Commits in a checkout:
– verify that the working tree is up to date
– store the revision in the remote branch (first)

● To create a checkout:
– bzr checkout URL

● To create a checkout with no local branch:
– bzr checkout --lightweight URL



  

Keeping up to Date

● To merge the latest changes from the 
master branch:
– bzr update

● Just like a normal merge, some manual 
resolution of conflicts might be required

● Once your checkout is up to date (and the 
diff looks good), you can commit:
– bzr commit



  

Disconnected Commits

● When disconnected from the master 
branch (e.g. on the road), commits can 
still be made locally like this:
– bzr commit --local

● To remove or change the association with 
the master branch:
– bzr unbind
– work, work, work
– bzr bind URL



  

Centralised Workflow:
Disconnected at Times



  

Summary:
Team Development 2

● Key commands:

checkout

update

(commit)

● Other commands:

bind

unbind



  

Exercise 5: Checkouts

Time allowed: 10 minutes



  

Empowering an Open Source Community

Power to the people



  

Teams vs Communities

● In both cases, adaptive planning and 
agile/lean practices are essential, but ...

● Best practices for developing software 
using an in-house team differ from those 
suitable for open source communities

● For most teams, the challenge is:

How fast/well can we plant?

● For most communities, the challenge is:

How fast/well can we harvest?



  

Changing the
Community Rules ...

● Central VCS:
– core people can 

commit to main 
trunk

– these people get 
the power of a VCS

– non-core people 
submit patches

● Distributed VCS:
– core people can 

commit to main 
trunk

– everyone gets the 
power of a VCS

– non-core people 
submit branches 
(or merge 
directives)



  

Non-Core Developers Win

● DVCS removes the technical barrier 
between who can commit changes and 
who can't

● The issue becomes one of where they can 
commit to!
– just their branch?
– a team branch?
– the main trunk?

● A barrier still exists but it's now a social 
one



  

Climbing the Social Ladder

● As contributors prove themselves 
capable, they gain:
– community trust 
– rights & responsibilities accordingly

● In some projects, DVCS makes it easier 
to:
– identify core candidates
– transition them into the core



  

The Core Wins as Well

● Less administration:
– sharing and merging is now possible without 

needing yet another central branch created
– every branch is a full backup!

● More flexibility:
– can share and merge changes with anyone, 

not just other core members
– if using Bazaar, can change the workflow as 

the community evolves without needing to 
change tools



  

Survival of the Fittest

● A code base gets 
forked when:
– similar but different 

needs arise
– the trust model 

breaks down

● These are social 
issues!



  

Distributed VCS Tools
Can Ease the Pain

● smart-merging is 
the bread-and-
butter of DVCS 
tools

● so sharing and 
merging of patches 
across forked 
projects is easier

● so getting back 
together is easier



  

Community Workflow:
The Hierarchy of Trust

● The central gatekeeper model can be 
scaled to any number of levels
– Linus trusts N people and merges changes 

from them
– Each of them trusts N more and merges 

changes from them
– and so on ...

● The mechanical aspect of the central 
gatekeeper can be automated



  

Distributed Workflow:
Automated GateKeeper



  

Best Practice:
Bundle Tracking



  

Best Practice:
Central Branch Tracking



  

Managing Branches Using 
Launchpad

● To get a copy of a project from LP:
– bzr branch lp:proj-name

● Otherwise, browse the available branches 
and enter the URL registered

● To upload a branch, use either sftp or bzr
+ssh, e.g.:
– bzr push sftp://...

● Branches in other locations can be 
registered as well



  

Exercise 6: Launchpad

Time allowed: 10 minutes



  

Further Information

Learning more



  

But wait, there's more!

● Some things not covered in this course:
– IDE and file manager integration
– Smart servers
– Hooks
– Testaments (cryptographic signing)
– Foreign branches (e.g. bzr-svn)
– Nested trees
– Scripting Bazaar



  

Bundled Documentation



  

Web Sites

● Main Web site:
– http://bazaar-vcs.org

● Launchpad – Bug tracking, etc:
– https://launchpad.net/bazaar/ (Bazaar related)

– https://launchpad.net/bzr/       (Bazaar core)

● Official documentation:
– http://doc.bazaar-vcs.org

http://bazaar-vcs.org/
https://launchpad.net/bazaar/
https://launchpad.net/bzr/
http://doc.bazaar-vcs.org/


  

The Bazaar Community

Internet Relay Chat:
– #bzr on irc.freenode.net

Mailing lists:
– See the main web site

New contributors always welcome!



  

Thank-you!

ian.clatworthy@internode.on.net
ianc@canonical.com
ianc@ubuntu.com

irc nick: igc


