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w Introduction

= Five things distinguish professional programmers
from amateurs:
= Using a version control system
= Automating repetitive tasks
= Systematic testing
= Using debugging aids rather than print statements
= Advanced familiarity with a Programming Editor

= This lecture introduces the first of these

= Even if it's the only thing you take away from this course,
you'll be more productive than you are now



&M Problem #1: Collaboration

= What if two or more people want to edit the
same file at the same time?

= Option 1: make them take turns
= But then only one person can be working at any
time
= And how do you enforce the rule?
= Option 2: patch up differences afterwards
= Requires a lot of re-working
= Stuff always gets lost




w Solution: Version Control

The right solution is to use a R Repository
version control system on \

= Keep the master copy of the file in a
central repository

= Each author edits a working copy

= When they're ready to share their
changes, they commit them to the
repository

= QOther people can then do an update to
get those changes

= This is also a good way for one person
to manage files on multiple machines

= Keep one working copy on your personal
laptop, the lab machine, and the
departmental server

= No more mailing yourself files, or
carrying around a USB drive (and - 2006

forgetting to copy things onto it) Fig L4.1: Managing Multi-Author
Collaboration

Hermione
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&M Problem #2: Undoing Changes

= Often want to undo changes to a file

= Start work, realize it's the wrong approach, want to
get back to starting point

" |Like “undo” in an editor...
= _..but keep the whole history of every file, forever

= Also want to be able to see who changed
what, when

= The best way to find out how something works is
often to ask the person who wrote it



Solution: Version Control

&W (Again)

= Have the version ooy
control system keep — =
old revisions of files @
= And have it record ' ]

who made the
change, and when
= Authors can then
roll back to a

particular revision or
time

Fig L4.2: Version Control as a Time
Machine
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Which Version Control

&W System?

Many systems are available commercially
= If you have a large group, or a budget, Perforce is excellent
= CVS and Subversion are:
= Open source
= Reliable
= Well documented
= (VS has been around since the 1980s
= Very popular, but showing its age
= Flaw #1: it keeps track of each file separately
= So there's no reliable way to ask, "Which files were changed together?”
= Flaw #2: you can create new directories, but can't delete old ones
= Subversion developed from 2000 onward as a workalike replacement
= Feels the same, but eliminates CVS's major weaknesses
= Many projects have already switched
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&W Basic Use

= Ron and Hermione each has a working copy of the solarsystem project
repository
= See below how they got it
= Ron wants to add some information about Jupiter's moons
= Runs svn update to synchronize his working copy with the repository

= Goes into the jupiter directory and creates moons.txt

Name OrbitalRadius OrbitalPeriod Mass Radius
Io 421.6 1.769138 893.2 1821.6
Europa 670.9 3.551181 480.0 1560.8
Ganymede 1070.4 7.154553 1481.9 2631.2
Callisto 1882.7 16.689018 1075.9 2410.3

= Runs svn add moons.txt to bring it to Subversion's notice
= Runs svh commit to save his changes in the repository
= Repository is now at revision 121
= That afternoon, Hermione runs svn update on her working copy
= Subversion sends her Ron's changes
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Basic Use

Ron Repository Hermione
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Fig L4.3 The Basic Edit/Update Cycle



How To Do It

= One way to use Subversion is to type commands in a shell
= A lowest common denominator that will work almost everywhere
= RapidSVN is a GUI that runs on Windows, Linux, and Mac

= Well, maybe “walks” is a better description—Version 0.9 isn't
particularly fast

E= RapidSVN: f:\homelswclilec

File Wwiews Repository odif Quetry  Bookmarks Extras Help
M pH [0 | e =
E. Bookrmarks Mame W Rewvi... Rep.... | Aukhor Status | Last Changed B
=g ENhomehswc =] index.swc 473 356 gwwilson SIE0/Z2005 9:19:34 AM
Ca adrain inkro. swc 473 464 gvwilson 91202005 5:30:21 AM
+-[3 bwild lirks. s 473 449 grwilson modified 9f8iZ005 7:10:36 PM
23 egibin listofFigures. swi 475 333 gvwilson Sf1S/Z2005 4:09:55 PM
2 % data [=] listaftables. sw 473 333 gvwilson /1502005 4:00:55 PM
= ste [=] make . swc 473 411 gvwilsan 9/ 142005 10:09:37 A
= | nevex,swc 4735 pei=r= gewilson SPE0fEZ005 1:31:35 PM
=1 ! 301
= | oop.swc 473 335 gwmilson S17I2005 4:50:37 PM
2 mp3 I f17
3 pok [=] py01.swec 473 441 gwwilson 9IFIZ005 4:44:06 P
1 publ [=] pyoz.swc 473 445 gvwilson OPFI2005 4:56:24 PM
=] py03.swc grewilson H==H
- (B8 scraps =] py03 473 41z il 912005 2:59: 28 PM
=-E3 sic [=] pyoet.swec 475 407 gwwilson SI31/2005 1:39: 16 PM
1 tmp =] re.svc 473 411 grwilson 9j1jZ005 10:09:37 AM
2 il [=] readstyle. swc 473 427 guwilson 9f7IZ005 2:55:53 PM
= [200 web [=] reflect. swe 473 462 gvwilson 9/11/2005 3:47:08 PM
[=] security. swc 473 zg9 grwilson Si3/2005 12:04:56 PM
SErvEr.SWC 473 328 gwilson S13/2005 10:00:42 ar
shell. swac 473 462 gwwilson rmodified 2112005 3:47:05 PM
sql.swic 475 345 gwilson SIZ1f2005 2:49:47 PM
SUmmary . swc 475 411 gvwilson 9f1/2005 10:09:37 AM -
< >

Fig L4.4 RapidSVN
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*W How To Do It

TortoiseSVN is a Windows shell extension

B etc

= Integrates with the file browser. rather than running separately
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Fig L4.5 TortoiseSVN
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Resolving Conflicts

= Back to the problem of conflicting edits (or, more
simply, conflicts)
= Option 1: only allow one person to have a writeable
copy at any time
= This is called pessimistic concurrency
= Used in Microsoft Visual SourceSafe

= Option 2: let people edit, and resolve conflicts
afterward by merging files
= Called optimistic concurrency
= “t's easier to get forgiveness than permission”
= Most modern systems (including Subversion) do this
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*W Example of Resolving

= Ron and Hermione are both synchronized with version 151 of the

repository
m | . its-hi jon 152
Name OrbitalRadius OrbitalPeriodMass Radius
To 421 .6 1.769138 893.2 1821.6
Europa 670.9 3.551181 480.0 1560.8
Ganymede 1070.4 7.154553 1481.9 2631.2
Callisto 1882.7 16.689018 1075.9 2410.3
Amalthea 181.4 0.498179 0.075 131x73x67
Himalia 11460 250.5662 0.095 85
Flara 11740 259.6528 0.008 40




&W Example of Resolving

= Simultaneously, Hermione edits her copy of moons.txt

Name OrbitalRadius OrbitalPeriodMass Radius
(10**3) (days) (10**20kq) (km)
Io 421.6 1.769138 893.2 1821.6
FEuropa 670.9 3.551181 480.0 1560.8
Ganymede 1070.4 7.154553 1481.9 20631.2
Callisto 1882.7 16.689018 1075.9 2410.3
Amalthea 181.4 0.498179 0.075 131
Himalia 11460 250.560062 0.095 85
Elara 11740 259.6528 0.008 40
Pasiphae 23620 743.06 0.003 18
Sinope 23940 758.9 0.0008 14
Lysithea 11720 259.22 0.0008 12




Example of Resolving

Ron | Repository Hermione
moons.ixt 3 Mmoons.ixt 3 moons.txt

=
= —_
= j—
= | r——
o S
=

= \WWhen she tries to
commit, Subversion
tells her there's a

L5 uois

moons.txt

ZgL uoisival | gL usisiAal

conflict 3 . moons.txt

= A race condition: two = %@ =
or more would-be '
writers racing to get
their changes in first

ZG1 UOISIAG

-

Fig L4.6: Merging Conflicts
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Example of Resolving
(continued)

= Subversion puts Hermione's changes and Ron's in moons.txt

L Adds conflict markers to show where they overlapped

Name OrbitalRadius OrbitalPeriod Mass Radius
(L0**3 km) (days) (10**20kg) (km)

Io 421.6 1.769138 893.2 1821.6
Europa 670.9 3.551181 480.0 1560.8
Ganymede 1070.4 7.154553 1481.9 2631.2
Callisto 1882.7 16.689018 1075.9 2410.3
<<KLKLLLL mine
Amalthea 181.4 0.498179 0.075 131
Himalia 11460 250.5662 0.095 85
Elara 11740 259.6528 0.008 40
Pasiphae 23620 743.6 0.003 18
Sinope 23940 758.9 0.0008 14
Lysithea 11720 259.22 0.0008 12
Amalthea 181.4 0.498179 0.075 131x73x67
Himalia 11460 250.5662 0.095 85
Elara 11740 259.6528 0.008 40

>>>>>>> [ rl152

shows-the-start-of-the-section-fromthe-first-fite

. ======= divides sections

] >>>>>>> shows the end of the section from the second file
. Subversion also creates:

) moons.txt.mine: contains Hermione's changes

=  moons.txt.151: the file before either set of changes

= moons.txt.152: the most recent version of the file in the repository
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Example of Resolving

*M (continued)

= At this point, Hermione can:

= Run svn revert moons.txt to throw away her
changes

= Copy one of the three temporary files on top of
moons.txt

= Edit moons.txt to remove the conflict markers

= Once she's done, she runs:

= svn resolved moons.txt to let Subversion know
she's done

= svn commit to commit her changes (creating
version 153 of the repository)
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Starvation

= But what happens if Ginny commits another set of
changes while Hermione is resolving?
= And then Harry commits yet another set?

= Starvation: Hermione never gets a turn because
someone else always gets there first
= This is a management problem, not a technical one

= Break the file(s) up into smaller pieces
= Give people clearer responsibilities

= The version control system is trying to tell you that people
on your team are working at cross purposes
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Binary Files

= Subversion can only merge conflicts in text files
= Source code, HTML—basically, anything you can edit with
Notepad, Vi, or Emacs
= But images, video clips, Microsoft Word, and other
formats aren't plain text

* When there's a conflict, Subversion saves your copy and the
master copy side by side in your working directory

= Up to you to resolve the differences
= Jt's not Subversion's fault

= Most creators of non-text formats don't provide a way to
find or merge differences between files



&M Reverting

= After doing some more work, Ron decides he's on the
wrong pat

= svn diff shows him which files he has changed, and
what those changes are

= He hasn't committed anything yet, so he uses svn
revert to discard his work

= [.e., throw away any differences between his working copy
and the master as it was when he started

= Synchronizes with where he was, not with any changes
other people have made since then

= If you find yourself reverting repeatedly, you should
probably go and do something else for a while...



iw Rolling Back

Now Ron decides that he doesn't Ran Repository Har
like the changes Harry just made to Y
moons.txt g moons. txt ¢ moons.txt 2
=  Wants to do the equivalent of g |_C 5 _ Gt g
“undo” : = E = ; moons. xt
= svn log shows recent history U S— A i iy

=  Current revision is 157 —

= He wants to revert to revision 156 mﬂﬂ”&m

= svn merge -r 157:156 moons.txt will
do the trick

The argument to the -r flag specifies
the revisions involved

= Merging allows him to keep some of
Harry's changes if he wants to

= Revision 157 is still in the repository

1G L WaISIAGS

15

Fig L4.7: Rolling Back



*M Creating and Checking Out

To create a repository:
= Decide where to put it (e.qg., /svn/rotor)
= @o into the containing directory: cd /svn
= svnadmin create rotor
= (Can then check out a working copy
= Directly through the file system: svn checkout file:///svn/rotor

= Through a web server: svn checkout http://www.hogwarts.edu/svn/rotor
= Note: requires your system administrator to configure the web server

properly
= Only use svn checkout once, to initialize your working copy
= After that, use svn update in that directory
= If you only want part of the repository, use

svn co http://www.hogwarts.edu/svn/rotor/engine/dynamics




Subversion Command

&W Reference

Name Purpose Example
%] svn add Add files and/or directories to version control. svn add newfile.c newdir
%] svn checkout Get a fresh working copy of a repository svn checkout https://your.host.name/roto/repo rotorproject
(co)
4 svn commit Send changes from working copyt to reporisoty (inverse of update) svn commit —m “Comment on the changes
(ci)
+1 svn delete Delete files and/or directories from version control. svn delete oldfile.c
(del, rm, remove)
svn help Get help (in general, or for a particular command). svn help update
svh merge Merge two different versions of a file into one. svh merge —r 18:16 spin.c
%] svn rename Rename a file or directory, keeping track of history. svn rename temp.txt release_notes.txt
|_(mv, move)
svn resolve Let subversion know that a conflict has been resolved svn resolve planets.txt
svn revert Undo changes to working copy (i.e. resynchronize with repository). svn revert spin.h
svn status Show the status of files and directories in the working copy. svn status
svn update Bring changes from repository into working copy (inverse of commit). svn update
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&W Reading Subversion Output

= svn status compares your working copy with the repository
= Prints one line for each file that's worth talking about
svn status
jupiter/moons.txt
readme. txt
jupiter/moons.txt has been modified
readme.txt has conflicts
= svn update prints one line for each file or directory it does
something to
$ svn update
A saturn/moons.txt
U mars/mars.txt
= saturn/moons.txt has been added
= mars/mars.txt has been updated (i.e., someone else modified it)

ll(‘):z.(/}



w Summary

= Version control is one of the things that
distinguishes professionals from
amateurs

= And successful projects from failures

= Everything that a human being had to
create should be under version control

= You'll see the benefits almost
immediately




&W Today's Agenda

= Version Control Introduction
= Lab Assignment #1 (@ 10:20 )




