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About the Speaker

Martin Geisler:
» core Mercurial developer:
> reviews patches from the community
> helps users in our IRC channel
» PhD in Computer Science from Aarhus University, DK

» exchange student at ETH Zurich in 2005
» visited IBM Zurich Research Lab in 2008

» now working at aragost Trifork, Zurich

» offers professional Mercurial support
» customization, migration, training
» advice on best practices
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Centralized Revision Control

Single repository, multiple working copies:

Repository

hello.c goodbye.c
Makefile Makefile

Alice Bob
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Centralized Revision Control

Single repository, multiple working copies:

Repository

-n__Nsal ==

Drawbacks:
» network latency

» single point of failure

» contrained workflow

|
ITETTO T gOUUUyT T

Makefile Makefile
Alice Bob
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Distributed Revision Control

Mercurial duplicates the history on many servers:

~

hello.c
Makefile

~N

J

|\
Alice
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Distributed Revision Control

Mercurial duplicates the history on many servers:

-

hel

aragost Trifork

| |

,

Advantages:
» no network latency

» distributed, off-line operations

» no imposed workflow
Drawback(?):

» must synchronize repositories
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29



Outline

Introduction

Mercurial

Using Mercurial

Frontends

Wrapping Up

aragost Trifork

/29



What is Mercurial?

Main features:
» fast, distributed revision control system
» robust support for branching and merging

> very flexible and extensible

aragost Trifork
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Who is Using it?

Mercurial is used by:

» Oracle for Java, OpenSolaris, NetBeans, OpenOffice, ...

» Mozilla for Firefox, Thunderbird, ...
» Google
> many more. .. DOVECOT

OpenJDK @ python’

2 NetBeans

%

00
(]
5o

opensoLaris
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OpenOffice

Fairly large repository:

» 70,000 files,
» 270,000 changesets, 2,3 GB of history

2,0 GB of data

OE;(-'_"I‘IOfﬁce.org

Mercurial is still fast on a repository of this size:

$ time hg status
0.45s user 0.15s
$ time hg tip

0.28s user 0.03s

0.30s user 0.04s
$ time hg diff

0.74s user 0.16s
$ time hg commit
1.77s user 0.25s

system 997 cpu 0.605 total

system 997 cpu 0.309 total

$ time hg log -r DEV300_m50

system 99% cpu 0.334 total

system 88} cpu 1.006 total
-m ’Small change’
system 987 cpu 2.053 total

aragost Trifork
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Moving Changesets Around
Pull and merge:

Alice Bob
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Moving Changesets Around
Pull and merge:

Alice Bob

-
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Moving Changesets Around
Pull and merge:

Alice merge Bob

G
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Moving Changesets Around
Pull and merge:

Alice Bob
Ay A, |1 A B
B, —/

Merging:
» find common ancestor of Ay and Bi: /
» compute differences between [ and B;

» apply them to A, taking renames into account

aragost Trifork
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Key Mercurial Commands

commit
hello.c _—
Makefile |*———
update
Alice

Local commands:
» hg commit: save a snapshot into the current repository
» hg update: checkout revision into working directory

» hg merge: join different lines of history

aragost Trifork
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Key Mercurial Commands

commit push
hello.c _—
Makefile |*———

update pull

Alice

Local commands:

» hg commit: save a snapshot into the current repository
» hg update: checkout revision into working directory
» hg merge: join different lines of history
Network commands:
» hg pull: retrieve changesets from another repository

» hg push: send your changesets to another repository

aragost Trifork
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Workflow in a Team

Mercurial scales from a single team. . .:

\lic
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Workflow in a Team

Mercurial scales from a single team. . .:

+

unstable stable
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Workflow Between Company Divisions

... to enterprise-wide development. . .:
[
O 7 O
\Ij/
lj\ /Switzerland /lj
o} 1{}o

/ Poland India \

2 2
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Workflow Between Two Computers

... to working with yourself:

bitbucket.org

Alice's Alice's

Desktop Laptop

aragost Trifork
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Release Branches

i
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Release Branches
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Release Branches
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Release Branches
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Release Branches

1.0.1
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Release Branches

1.0.1 1.0.2
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Release Branches
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Third-Party Tools

Mercurial is mature and has wide-spread tool support:

» Graphical frontends: TortoiseHg, MacHg, ...

» IDEs: Eclipse, NetBeans, IntelliJ, Visual Studio, ...
» Project Support: Trac, JIRA, Maven, Hudson, ...

aragost Trifork
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Mercurial for Windows: TortoiseHg

Context menu in Windows Explorer:

A HG Commit...
&= HG Repository Explorer
£ TortoiseHG

L} Bz, View File Status

‘ S - & Visual Diff
o & Add FI|E.5...
c =) Revert Files...
of
2 A, Rename File...
Create Shortcut X Forget Files...
Delete X Remove Files...
Rename
&4, Annotate Files
Properties

Overlay icons:

& 9

subdir subdir2

aragost Trifork

#F About TortoiseHg
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Mercurial for Windows: TortoiseHg

Browsing history:

. Cpython - TortoiseHg Workbench - C:\Users\adi\hgrepos\cpython [E=EE] =)
Fle View Repository Help
3
O «» Q
Repository Registry & X | thg-qt cpython B | hg-main
4 ) defautt Graph Rev Branch Description Author Age Tags |
‘vg :g:’e‘”h"e“ 68042+ default A Working Directory & Adran Buehimann 1secondage |
K t:g asehe 68049  trunk  trunk Start working on Python 2.8 :-) Martin v. Lowis 2 daysago  tip
f’, buid-thg 68048 3.0® 3.0 Cose branch 3.0 Antoine Pirou 2 days ago
9 buid-hg 68047 2.4 24 Close branch 2.4 Antoine Pirou 2 daysago
9 cpython 68046 2.3m 2.3 Close branch 2.3 Antoine Pitrou 2 days 3go.
& the-gt-winbuid = 68045 2.2® 2.2 Close branch 2.2 Antoine Pitrou 2 days aga
4 ), mercurl 68044 2.1 Cose branch 2.1 Antoine Pirou 2 daysago
59 hg-main 68043 2.0 2.0 Close branch 2.0 Antoine Pitrou 2 days ago.
9 hg-crew 68042 default defaul Spaces -> tab. Martn v. Lowis 2 days 2go
b :";‘:s“““ 69041 trunk.. Close the "trunk” branch. GeorgBrandl 2 daysago
'l fmmm 68040 default Merge Borknd C change. Georg Brandl 2 days ago
68038 3.2 3.2 Remove Borland C support. Georg Brandl 2 days ago
68038  default Merge 3.2 branch into default. Georg Brandl 2 daysago o
4 = il — ] v
68043 (Serler50529a) Start working on Python 2.8 :-)
Misc/NEWS Frnk
Martin v. Lowis <martn@v.loewss de>
LT T 5 2= 2011-02-26 10:45:45 +0100 (2 days ago)
;;‘:;‘.’f\a"“"“”"s“‘“ = 68041 (41071£447515) Close the "trunk” branch.
¥ & [ Misc/NEWS
n News .
(editors: check NEWS.help for information about editing NEWS using ReST.|_
+What's New in Python 2.8?
M
N
+*Release date: 2010-07-03% 2
o « v

aragost Trifork 24




Mercurial for Windows: TortoiseHg

Interactive commit tool:

Filter:

* S Filename
M tortoisehg/hgqt/cmdui.py

Im

~ ] Branch: stable | options |

(steus.) () (essntcommtmessges.
——

| 3

rent: 10608 (e16c6££4dd06) cmdui: cleanup use of cmdul.Runner

cndui: derive Runner from QObject

Now that parent is a non-optional argument, we can parent the core and QDialog
widgets directly to the parent. This fixes some oddities in our code.

Checked count: 0 ¢ [_1II

<

] . [z tortoisehg/hgqt/ cmdui.py
@6 -787,7 +787,7 @@
self.closeBtn. setShoun(True)
self.closeBtn. setFocus()

~class Runner(Quidget):
+class Runner(QObject):
"""A component for running Mercurial command without UT

This command runner doesnt show any UI element unless it gets a warning
66 -865,17 +805,10 @@

def _init_ (self, useInternal, parent):
super(Runner, self)._init_(parent)

£ YYY. wnrbarnind not tn ast mancasrlick araund laft_tan camman of

Undo

I

aragost Trifork
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Mercurial for Windows: TortoiseHg

Update with shelve option:

| Update - tortoisehg |i‘ pa
MA
Update to: | 4621 |z| MA
|| Discard local changes, no backup (-C/--clean) MA
Taraer: 2621 (485Tbc3d1bas) MA
L o update snapshots and documentation A
Parent, 2623 (bB24dccf3arf) default tip
" doc add new figures MA
v Nwsmsranl | 110
| Confirm Update LJ
~|chang
| user:
date:
paren Detected uncommitted local changes in working tree.
=l lchald Please select to continue:
g doc: Discard - discard local changes, no backup
4 Shelve - launch Shelve tool and continue
== ({ Merge - allow to merge with local changes
@@ -1
.. [4
[ Discard ] I Shelve ] [ Merge I [ Cancel ]
-png
~ll-Ravi

aragost Trifork 24 /29



Mercurial for Windows: TortoiseHg

Launching the built-in Mercurial webserver:

@ Serve [= =]
bt a0 %
Status: Stopped Stop

Repositories | Log

Config File: [ ) @ @

Path Local Path

/ C\thg-winbuild\thg =
x

aragost Trifork
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Mercurial for Windows: TortoiseHg

Detecting renames based on file similarity:

T
£ Detect Copies/Renames in thg =
Unrevisioned Files Candidate Matches
tortoisehg/util/cache.py Source Dest % Match
9 P g/util/cache.py 100%

Min Simiarity: 50% .D )

Only consider deleted fies Accept Selected Matches|

Differences from Source to Dest

aragost Trifork 24 /29



Mercurial for Windows: TortoiseHg
Editing the ignore list:

# Ignore flter - C\DEV\repo

Glob  ~| setup.foo Add

Ignore Filter

Untracked Files
globiicons/Thumbs.db setupfoo
globrbuild-*snap
glob:swp
globudist/gtk

globigoaglecode_upload.py
glob:thginstall/
globifiles/ThgShelldil

Backspace or Del to remove a row

aragost Trifork

24 /29



Mercurial for Windows: TortoiseHg

Sending patches as emails:

° Email el = ]
Edit Preview
To: -

end changesets 25 Hg patches

Ce: - jse extended (git) patch format
From: Steve Borho <steve@borho.org> © Plain, do not prepend Hg header
InReplyTo: Send single binary bunde, not patches
Flag: -

[ attach [[inline [ diffstat

[T write patch series (bundle) description

Changesets
Rev Author Date Description
10743717812, SteveBorhe 20110227 doc: update synchronizepng

aragost Trifork 24 /29



Mercurial for Mac OS X: MacHg

Cloning a repository:

—————— e e —
Enter a file path of a directory on your local filesystem, along with the shortname you want to use to refer to the cloned

repository. Mercurial will clone the source repositary to the new given location and start managing the cloned
repository.

Source: Destination

@ = ShortName: | hgcollapse
Browse...

Local Path: | /Users/jason/hgcollapse

hgcollapse

Advanced Options: ¥

Use SSH command [

Clone only Revision, Tag or Branch [

Clone only Specific Revision(s) [
Remote Command [

Repository Only ] Use Pull Protocol [ Uncompressed [

e ) (Gmerepoanon)

aragost Trifork
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Mercurial for Mac OS X: MacHg

Updating to a revision:

Select Revision to Update to:

[revi... 4| graph author | date labels  description
10 FUJIWARA } 3 mont... i18n-ja: synchronized with e7727a545c48
10304 Georg Bran 3 mont... i18n: fix typo in German translat
10305 Martin Geis 2 mont Merge with stable.
10306 Wagner Bru 2 mont... i18n-pt_BR: synchronized with bOSfd27dfcs
10307 Wagner Bru 2 mont... merge with i18n stable
10308 Matt Mackz 2 mont._. 1.4.3 Merge with i18n

Matt Mackz 2 mont.. Merge with i18n

changeset

35bcb3152667
282422400079
81211cf57030
e7639acd5476
bB298eaacaf]
4aa619c4c2c8
0d9e63tacET

)

Matt Macka 2 mont._. Added tag 1.4.3 for changeset 42a618c4c2cD 5175003200
Matt Mackz 2 mont... Added signature for changeset 4aa619cécZcl TeSeb@dBleTa 4
Mart Markz 2 mont Merar with stahle. 13131237878 7

Changeset: 10310 : 61750d3aa00c
Parents 10308:42619c4c2c0
Author. Matt Mackall
Date 2 months ago
Modified:  hgtags
Description: Added tag 1.4.3 for changeset 4aa619c4c2c0

(] Clean (delete modified files)

What Will Happen: The repository will be restored to the state of version 10310. Any modified files will be moved aside.

Cama) (o)

aragost Trifork
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Mercurial for Mac OS X: MacHg

Collapsing changesets:

Select Changesets to Collapse:
graph | author | date | labels |description |changeset |
7 ifh B weeks .. - change for CD 6ad5701c259c
8 ifh B weeks.. ~ change for CC BfedcdSdflef
9 ifn Bweeks.. - change for CB 6ed1596d9af7
10 ifh 8 weeks... - change for CA a2fdB7887437
11 ifh B weeks .. - BugFix for CH c53e5eBabcBe

12 i 8 weeks... - BugFix for CI d2d1f3cBba7h
- change far CG
- change for CF

15 i 8 weeks... - change for CE dbf48643867d

3
16 jfh 31hour.. defadlt,tip - A simple change 3ad 710568078 v
Changesel: 16 : 3adf10560070

Tags tip

Branch default ¥
Parents:  7:6ad5701c259¢ |+
Author ith ¥

What Will Happen: The revisions from 13 through to 14 will be removed and combined into a single revision which will be inserted in plm of
he selected range of revisions. This collapse operation is destructive; it rewrites history. Therefore you should n
mllwse AR - T T T ) 1 2 75 RSP 2 S s

CoeD) (o)

Z
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Mercurial for Mac OS X: MacHg

Removing changesets from a repository:

Select Changesets to Strip:

| author | date | labels | description | changeset
T weeks. S cnange
i Bweeks... - change for four 84979088dFcf
jfn

- thange for five
- change for six
- change for CD
- change for CC

11492430c116
§f3d5bcta0oh
§ad5701c259¢
DfedcdSdfef
6ed1596d9a17
a21d8780743f

A simple change
default, tip. - Commit the merge

Commit 9, 8weeks ago
Description: - change for CB

Commit: 10 (i), B weeks ago

Description: - change for CA

Commit: 11 (i), 8 weeks ago ’
Description: - BugFix for CH F

‘What Will Happen: The selected revisions within 9 through to 17 will be removed from the repository. This strip operation is destructive; it

rites history. Therefore you should never strip any revisions that have already been pushed to other repositories,
unless you really know what you are doing.

Cane) Com)
E Y
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Mercurial in a Nutshell

Mercurial changes the way you develop:
» simple yet strong model for both branching and merging
» power tool instead of necessary evil

> light-weight and snappy

aragost Trifork
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More Information

» Mercurial homepage:
http://mercurial.selenic.com/

» Mercurial: The Definitive Guide:
http://hgbook.red-bean.com/

» Getting Started:
http://mercurial.aragost.com/kick-start/
http://mercurial.ch/
http://hginit.com/

» Some free Mercurial hosting sites:
http://bitbucket.org/
http://code.google.com/
http://sourceforge.net/
http://www.codeplex.com/

aragost Trifork 28 /29
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Mercurial Contributors

From http://ohloh.net/p/mercurial/map:

‘Showing 50 of 325 contributors.
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Branches in SVN

Subversion knows nothing about branches!
» but SVN has a cheap copy mechanism

» used for tags and branches

aragost Trifork
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Branches in SVN

Subversion knows nothing about branches!
» but SVN has a cheap copy mechanism
» used for tags and branches
r10

trunk/
hello.c
Makefile

branches/

tags/
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Branches in SVN

Subversion knows nothing about branches!
» but SVN has a cheap copy mechanism

» used for tags and branches

r10 r1l
trunk/ __, trunk/
hello.c hello.c
Makefile Makefile
branches/ branches/
tags/ goodbye/
hello.c
Makefile

tags/
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Branches in SVN

Subversion knows nothing about branches!

» but SVN has a cheap copy mechanism

» used for tags and branches

r10 r1l
trunk/ __, trunk/
hello.c hello.c
Makefile Makefile
branches/ branches/
tags/ goodbye/
hello.c
Makefile
tags/

aragost Trifork
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trunk/
hello.c
Makefile
branches/
goodbye/
hello.c
goodbye.c
Makefile

tags/

—
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Merging Branches in SVN

The support is incomplete and fragile:
» renamed files are not merged correctly

» old clients will not update the merge info

aragost Trifork
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Merging Branches in SVN

The support is incomplete and fragile:

» renamed files are not merged correctly

» old clients will not update the merge info
From the SVN Book:

The bottom line is that Subversion’s merge-tracking feature has an
extremely complex internal implementation, and the svn:mergeinfo
property is the only window the user has into the machinery. Because
the feature is relatively new, a numbers of edge cases and possible
unexpected behaviors may pop up. —Version Control with Subversion

(Mercurial has robust built-in support for merging branches.)

aragost Trifork
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The Underlying Model
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The Underlying Model

A Mercurial changeset conceptually consist of:
> 0-2 parent changeset IDs:

» root changeset has no parents
» normal changesets have one parent
» merge changesets have two parents

» date, username, commit message

v

difference from first parent changeset

v

changeset ID is computed as SHA-1 hash of the above

» makes it impossible to inject malicious code on server

aragost Trifork 34/29



Immutable History

SHA-1 hashes as changeset IDs have some consequences:
» a changeset ID is a hash of the entire history
» changing history changes subsequent changesets

» history is immutable, you can only make new history:

a1l
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Immutable History

SHA-1 hashes as changeset IDs have some consequences:
» a changeset ID is a hash of the entire history
» changing history changes subsequent changesets

» history is immutable, you can only make new history:
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Using History
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Browsing the History of a File

The hg annotate command is invaluable:

» you see when each line was introduced

» you can quickly jump back to earlier versions
History of Mercurial's README file:

3942: Basic install:
445:
3942: $ make # see install targets
3942: $ make install # do a system-wide install
3942: $ hg debuginstall # sanity-check setup
3942: $ hg # see help
0:
# ...

Better interface in hg serve

aragost Trifork
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Searching File Content

Ever wondered when a function was introduced?
» hg grep can help you!
Example: When was hg forget introduced?

$ hg grep —-all ’def forget’ commands.py

commands.py:814:-:def forget(ui, repo, filel, *files):
commands.py:814:+:def forget(ui, repo, *pats, **opts):
53 coc

commands.py:8902:+:def forget(ui, repo, *pats, **opts):
commands.py:3522:-:def forget(ui, repo, *pats, **opts):

aragost Trifork
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Revision Graph Bisection

You've found a bug! When was it first introduced?
Use hg bisect to mark good and bad revisions:

bad
l
@%%%%%[
Ll

aragost Trifork
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Revision Graph Bisection

You've found a bug! When was it first introduced?
Use hg bisect to mark good and bad revisions:

test bad

| !
HDHD%DHDHDHDHDHDHDHDHE
L=l
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Revision Graph Bisection

You've found a bug! When was it first introduced?
Use hg bisect to mark good and bad revisions:

good bad

! |
— H%%%%%:
L=l
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Revision Graph Bisection

You've found a bug! When was it first introduced?
Use hg bisect to mark good and bad revisions:

good test bad

! ! |
— HD%DHDHDHDHDHDHDHDH:
L=l
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Revision Graph Bisection

You've found a bug! When was it first introduced?
Use hg bisect to mark good and bad revisions:

good good bad

! 1
e e e

g
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Revision Graph Bisection

You've found a bug! When was it first introduced?
Use hg bisect to mark good and bad revisions:

good good bad
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Revision Graph Bisection

You've found a bug! When was it first introduced?
Use hg bisect to mark good and bad revisions:

good good bad

! | D

e

bad
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Revision Graph Bisection

You've found a bug! When was it first introduced?
Use hg bisect to mark good and bad revisions:

good good bad

! | D

KDHEH:

test bad
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Revision Graph Bisection

You've found a bug! When was it first introduced?
Use hg bisect to mark good and bad revisions:

good good bad

| | !

—_— > > > > > s > s

W\

bug! bad

aragost Trifork
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Changing History
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Moving Changesets Around

Tired of all those merges? Use the rebase extension!

» Revision graph:
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Moving Changesets Around

Tired of all those merges? Use the rebase extension!

» Revision graph:
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Moving Changesets Around

Tired of all those merges? Use the rebase extension!

» Revision graph:

A B CDIE

aragost Trifork 41/29



Moving Changesets Around

Tired of all those merges? Use the rebase extension!

» Revision graph:

D
> Merge:
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Moving Changesets Around

Tired of all those merges? Use the rebase extension!

» Revision graph:
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Moving Changesets Around

Tired of all those merges? Use the rebase extension!

» Revision graph:

D
> Merge:

YN ST

» Rebase:

» Beware: public changes should never be rebased.
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Maintaining Patch Series

The mqg extension makes it easy to maintain a patch series:

f

Works nicely for local modification for upstream sources.

aragost Trifork
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Maintaining Patch Series
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Maintaining Patch Series

The mqg extension makes it easy to maintain a patch series:

doc

|

qpush test qpop

|

code

Works nicely for local modification for upstream sources.
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Editing History

Inspired by git rebase -i, histedit lets you

> reorder changesets:

-
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Editing History

Inspired by git rebase -i, histedit lets you

» reorder changesets:

.
» fold changesets:

.
» drop changesets:

.

> edit changesets:

a—ee - A
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Outline

Talking to Other Systems
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Migrating History
The convert extension can import history:
» CVS, SVN, Git, Bazaar, Darcs, ...

> incremental conversion
» many options for fiddling with branches, authors, ...
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Migrating History
The convert extension can import history:

» CVS, SVN, Git, Bazaar, Darcs, ...

» incremental conversion

» many options for fiddling with branches, authors, ...

Interestingly, convert can import from Mercurial:
» ——filemap lets you exclude and rename files

» —-branchmap lets you rename branches
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Interfacing with Subversion

The hgsubversion extension let’s you:
» use hg clone on a SVN URL
» use hg pull to convert new SVN revisions
» use hg push to commit changesets to SVN server

Goal: make hg a better Subversion client than svn!

SUBVERSION
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Interfacing with Git

Need to work on a Git repository? Try hg-git!
» Mercurial extension: you get the nice hg command line

» round-tripping: changeset hashes are preserved

Git

VAN NS

Hg |——— Hg
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