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Software development

Several users working on a same project
Remote or collocated users
Each one works on their own computer (asynchronous)
on different tasks

at different times

Collaboration is hard to organize
Versioning, synchronization between users

Task distribution, social aspects
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Why version control?

We want to avoid:
Manually sharing files (USB key, email, Dropbox)
Deleting or overwriting the files of other users

Breaking the project by making a mistake

< & STORY TOLD IN FILE NAMES:

5 C:\user\research\data
Filename ~ Date Modified

3:37 PM 5/28/2010 DAT file
4:29 PM 5/28/2010 DAT file
5:43PM 5/28/2010 DAT file
7:17 PM 5/28/2010 DAT file
7:20 PM 5/28/2010 DAT file
9:58 PM 5/28/2010 DAT file
12:37 AM 5/29/2010 DAT file
2:40 AM 5/29/2010 DAT file
3:22 AM 5/29/2010 DAT file
4:16 AM 5/29/2010 DAT file
& data_2010. 05 29 woohoo'l dat 4:47 AM 5/29/2010 DAT file
i data_2010.05.290_USETHISONE.dat  5:08 AM 5/29/2010 DAT file
&) analysis_graphs.xls 7:13 AM 5/29/2010 XLS file
) ThesisOutline!.doc 7:26 AM 5/29/2010 DOC file
[£) Notes_Meeting_with_ProfSmith. txt 11:38 AM 5/29/2010 1,673KB TXT file
O JUNK.... 2:45PM 5/29/2010 Folder
{2 data_2010.05.30_startingover.dat | 8:37 AM 5/30/2010 420KB DAT file

< | >
Type: Ph.D Thesis Modified: too many times Copyright: Jorge Cham www,phdcomics.com

[“Piled Higher and Deeper” by Jorge Cham: www.phdcomics.com]


http://www.phdcomics.com
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== Qgit
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Version control software st oY
DY TFS Sos "

Save & restore different versions of the files
Synchronize users’ versions
Keep track of modifications and their authors

Manage branching and merging

Removed Added new
Bug fix text text

Added new Feature bug
feature

Not only for software development

Report, images, data from experiments
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Basic version control actions

Create a repository ‘@'

Create a local working copy @ f
Add a file to the repository j 4-\

Commit a change to the repository = create a new version

Update the local copy with the current state of the repository

Sy

Revert a file to a previous version ;’a" :/'j

Show the history of a file _h| =22

Show the differences between two versions % <) ==




Version control software architectures

Centralized
CVS, SVN, TFVC, ...

Decentralized (peer-to-peer):

GNU Arch, Mercurial, Bazaar, Git,...

Decentralized can be used as a Hybrid Architecture

One peer can be a central server (github)

SVN

Central-Repo-to-Working-Copy
Collaboration
SVN
Repo

888

Working Working
Copy Working Copy
Copy

GIT



Centralized architecture
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and modify the last
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Drawbacks of centralized architecture

Single access point to the data \/ A
Single communication point between users
Single history / timeline of thefiles @

Versioning and sharing are the same operation

Need to have a stable state before “committing” a change
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Decentralized architecture

Developer

Developers own all the versions of the files
and directly exchange the modifications
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Hybrid architecture

12

Developer

Developers own all the versions of the files
and exchange modifications via the server
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Vocabulary (SVN)

Architecture
Repository
Working copy

Actions
Checkout
Add
Commit
Update
Revert

Diff, log, status

~_T Store the

Centralized Architecture
g v )
\1 modification history

/N
&t &t

Developer
- - — - T T

Developers own
and modify the last
version of the files

N\
N\ /
\ v
\ 7
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Vocabulary (git)

Architecture

Hybrid Architecture

Remote and local repository

Working copy
Actions

Clone

Add

Commit

Push / Pull

Reset

Developer

Diff, log, status

Developers own all the versions of the files
and exchange modifications via the server
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Good practices

Work on the local copy
Before sending a modification

Check if the code compiles locally
Check for updates from the other users

Manage conflicts if there are any
Check if the code compiles with the updates
Commit the change to the repository

Triggers a continuous integration workflow
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Conflict management

Multiple users can make changes to the same (text) file
If the changes do not overlap
=> the system merges the changes
If the changes do overlap
=> a conflict appears, to be resolved “by hand”
By telling the system which version is correct

By merging the modifications of the users
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Conflict management

C:\workspace\test>svn update
Conflict discovered in 'test.txt'.

Select: (p) postpone, (df) diff-full, (e) edit, (r) resolved,
(mc) mine-conflict, (tc) theirs-conflict,
(s) show all options: p
C test.txt
Updated to revision 3.
Summary of conflicts:
Text conflicts: 1
08/10/2010 11:44 AM 94 test.txt
08/10/2010 11:44 AM 26 test.txt.mine
08/10/2010 11:44 AM 27 test.txt.r2
08/10/2010 11:44 AM 31 test.txt.r3

test.txt <<<LLLL<L .mine
test User2 making conflict

Userl am making a conflict test
>>>>>>> | r3
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hree-way merge

File Edit View Go To Window Help
S 4
Save All  Reload Prev. Change Next Change

’ C\temp\a\SdPrivateKeyCredential-master.java

private SdPrivatekeyCredential(ScPasswo
super(passwordSet) ;

this.file = file;

public File getFile() {
44 return file;

public void setFile(File file) {
this.file = file;

51 @NotNull »
52 public ScPassword getScPassword() { »
53 passphrase = mybecreateInstance(pa»
54 return passphrase;

56

57 public boolean isvalid() {

58 return file != null;

60

61 public boolean matches(File file) {

return QCompareUtils.areEqual(file,

66
67 @verride
68 public void toDescription(@NotNull QDes
69 QDescriptionUtils.putFile(writer, "
70 putPassword(writer, "passphrase", p
71 }
73 @verride
74 public void fromDescription(@Nothull QD
75 file = QDescriptionUtils.getFile(re
76 passphrase = getPassword(reader, "p
78}

< >

Take Left Take Right

Left = Merge All

C\temp\a\SdPrivateKeyCredential-common.java

|

42

43 public File getFile() {

44 return file;

45

46

47 public void setFile(File file) {
this.file = file;

}

public boolean isPassphraseKnown() {
passphrase = notNull(passphrase);
return passphrase.isKnown();

public beoolean isPassphraseStored() {
passphrase = notNull(passphrase);
return passphrase.isStored();

}

public boolean isvalid() {
return file != null;
}

@Nullable

public String getPassphrase(@nullable §
passphrase = notNull(passphrase);
return passphrase.getPhrase(userInt

public void setPassphrase(String passph
2 final ScPassword scPassword = notNu
: scPassword. setPassphrase(passphrase
this.passphrase = scPassword;

}

public boolean matches(File file) {
8 return QCompareUtils.areEqual(file,
79 }

@override

public void toDescription(@NctNull QDes
QDescriptionUtils.putFile(writer, "
putPassword(writer, "passphrase", p

34
85

o ® e o

< >

= Bl = =

Merge + Right Merge Below

»

«

>< [SdPrivateKeyCredential-master.java - SdPrivateKeyCredential-branch.java - SdPrivateKeyCredential-common.java] - SmartSynchronize 3.4.12 (3-Way Merge) — O X

C\temp\a\SdPrivateKeyCredential-branch.java

public synchronized File getFile() {
return file;

public synchronized void setFile(File f
this.file = file;
}

public synchronized boolean isPassphras
passphrase = notNull(passphrase);
return passphrase.isknown();

public synchronized boolean isPassphras
passphrase = notNull(passphrase);
return passphrase.isStored();

}

public synchronized boolean isValid() {
return file != null;
}

@Nullable |
public String getPassphrase(@nullable S
synchronized (this) {
passphrase = notNuL'L(passphraseJ

return passphrase.getPhrase(userInt
public void setPassphrase(String passph ‘
synchronized (this) {
this.passphrase = notNull(this.
this.passphrase.setPassphrase(pasd) ‘

public synchronized boolean matches(Fil
return QCompareUtils.areEqual(file,

@override
public synchronized void toDescription(
>
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Collaboration workflows

Centralized vs Decentralized
Integration mode
“Dictator” mode

Multi-location teams

Branch management

Merging and conflicts

Continuous integration



Collaboration scenario: centralized

@\Q/
Dot

SAERG



Collaboration scenario: decentralized

N
O O

Inter-personal communications

21
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Collaboration scenario: decentralized (Gif)

22

Integration mode

A repository is in charge of the test
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Collaboration scenario: decentralized (Gif)

23

Dictator mode
Open-source projects

"Lieutenants” make a first check
before sending to the "dictator”
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Collaboration scenario: decentralized (Gif)

Multi-location teams

Each team can work independently

Regular integration of the work of each team
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Branch management

“Trunk” {: ){){ }f)( )—-—-—-—-—-—-—-—€)< )

branch

SVN makes a copy of the entire repository

Git makes a link to a particular state of the files
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Branch management

Merging branch

client 1 w

branch

client 2
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feature release

Branch management, -~ =~ == = =~

|

Classical organisation of
a project into branches

http://nvie.com/posts/a-successful-git-branching-model/

Tag
0.1


http://nvie.com/posts/a-successful-git-branching-model/

Branch management

Each user can work on a particular branch (or branches)

Branches can be synchronized between users

. ( . \
alice david
h ubtean h :
o
- -
o \ (" origin ) s
subteam subteam
fetches \. fetches
( ) ( - \
bob / \ clair
i J
e
(o]
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Usability

git conceptual model is
complex and can be
counter-intuitive

See the article by
Perez de Rosso
& Jackson,

“What’s wrong with git?:

a conceptual design”

THIS1S GIT. IT TRACKS COLLABORATIVE. WORK
ON PROJECTS THROUGH A BEAUTIFUL
DISTRIBUTED GRAPH THEORY TREE. MODEL.

{ COOL. HOU DO WE-VSE IT?

NO IDEA. JUST MEMORIZE. THESE. SHELL
COMMANDS AND TYPE THEM To SYNC UP
IF YOU GET ERRORS, SAVE. YOUR WORK
FLSEWHERE, DELETE THE. PROTECT,
AND DOWNLOAD A FRESH COPY.

\

Sl g




Continuous integration

Continuous merging & testing the work of several developers
Automatic deployment

System always running

Goals
Test modifications from the beginning
Detect integration problems early
Always have a running system

Tests, demos, discussions with the customers

30 http://martinfowler.com/articles/continuouslintegration.html


http://martinfowler.com/articles/continuousIntegration.html
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Principles of continuous integration

Version control in a repository

AUtOmatiC and faSt bU i Id : — : 2 , Continuous Integration System -

Source

Auto-testing changes /7 | Repostory

"Commit" every day

Up-to-Date

Deployment on an
integration computer
after each "commit”

: Automated
Tests

Development
System

Automatic deployment S -

Build & Test Results

Executable always available

Everybody knows the build state

Modified
Code

]
Dedicated |

Build :
Machine

--------
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Web-based interfaces

Manage user access rights

Manage branches and access to branches
Review modifications and different versions
Track bugs

Run continuous integration scripts

Create wiki / web pages for projects

Social networking

v O GitHub

GitLab
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Outline

33

Collaborative software development

Version control

Software development methods
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Methods for software development

No methods: “Code and fix”
Efficient for small projects

Difficult to add new features or to find bugs

Engineering / plan-driven methodologies
Comes from civil or mechanical engineering

Drawing / construction plan / task distribution / construction

Agile methodologies
Adaptive rather than predictive

People-oriented rather than process-oriented
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Classic methodology: the waterfall

Requirements
Analysis

Design

Assumes a
clear definition

of the requirements...

Integration

Deploy

... and a clear ending
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Predictability

|s software development end-result predictable?

Yes in some cases...
NASA programs (maybe)

Usually, requirements are unpredictable
(especially for software involving interaction with users)

Users / customers don’t precisely know what they want
Hard to evaluate the cost of different options

Hard to estimate which features are useful

= Requirements should be flexible



Agile manifesto

Manifesto for Agile Software Development
Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation

Responding to change over following plan

http://agilemanifesto.org

37



Agile methods

Deal with unpredictable requirements
lterative development
Involve the customers at each iteration

Improve the team organization (self-adaptive process)

Effective team of developers (people first)
Do not consider developers as replaceable parts
Analysts, coders, testers, managers
Developers are professionals who
make the technical decisions

evaluate the time required to perform the tasks

38 | http://agilemanifesto.org
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Agile methods

Examples
XP (Extreme Programming)
Test-driven development, pair programming
Scrum
Crystal
Safety, efficiency, habitability (less disciplined than XP)
Open source process
Distributed contributors, parallelized debugging
Lean software development (Lean development @ Toyota)

Just in time, Jidoka ("automation with a human touch")
RUP (Rational Unified Process)

Use case driven, iterative, architecture centric
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Pair/peer programming

40

Two programmers

One computer

Roles
Driver: operates mouse and keyboard
Code: syntax, semantics, algorithm
Navigator: watches, learns, asks, talks, makes suggestions
Higher level of abstraction
Test, technical task, time since the last commit,

Quality of the overall design
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Pair/peer programming

Advantages
Code quality
Better designs, Fewer bugs
Productivity
May be lower in short term, but higher in long term
Spreading Knowledge
Pairs have to switch regularly
Technical and conceptual knowledge
Social aspects

No loneliness, conviviality, better motivation
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Scrum

42

lterations called Sprints (about 1 month)

1 1 ] 1
Vision A W W \’ \’ Continue
Iteration 1 Iteration 2 Iteration 3 Iteration 4
Implementation & Developer Testing
Des‘?" & ! QA / Acceptance
Analysis Testing
Iteration Detail ‘
Detailed
Requirements ’ (Deployment)
Evaluation /
Prioritization



Master Informatique Paris-Saclay - (c) Michel Beaudouin-Lafon 2012-2025

Scrum: roles

Product Owner (one person)
Responsible for products vision
Constantly re-prioritizes the Product Backlog
Accepts or rejects product increment

Development team

Self-organized
Negotiates commitments with the Product Owner
Has autonomy regarding how to reach commitments
Intensely collaborative

Master
Facilitates the Scrum process
Helps resolve issues
Shields the team from external inferences and distractions

43 Has no management authority



Scrum: product backlog

top items
are more
granular

44

—>

<—— only one item
at a time

1s top priority
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Sprint planning

Planning Meeting

Negotiate which
Product Backlog items
will be processed

Break items into
a list of sprint tasks

Sprint Planning
Meeting

Daily Scrum

Sprint Review
Meeting

Sprint
Retrospective
Meetin

Backlog
Refinement

Meeting :
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Sprint backlog

Product Backlog

Selected

Product
Increment

Account lockout
after three attempts

LOAP integration

Register a new login

Edit registration

M

Admin reporting

XL

User-managed
wighlists

XL

Sprint Backlog

User login

SSL enable

Reset lost password

M

Account lockout
after three
attempts

S
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Daily scrum

Planning Meeting

Daily Meeting
Same time and place
15 minutes, standing up

Summarize work of previous day,
work of today, issues

Maintain tasks list
(not started, in progress, done),
iIssues list and burn-down chart

Product Owner may attend

Sprint Planning
Meeting

Backlog

Daily Scrum Refinement i
Meetin

Sprint Review
Meeting

Sprint
Retrospective
Meetin
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Sprint backlog

48

Committed
B;::'I:g No.trast:;:ted In PT::::;ss c:::::ed
= EEE B R
D EEE B
N IEIEIE
— EEE
Y |B
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Sprint review

Planning Meeting
Daily Meeting
Review Meeting

Demonstrate the working product
increment to the Product Owner

Product Owner declares
which items are done

Unfinished items return to the
Product Backlog

Master proposes new items for
the Product Backlog

Sprint Planning
Meeting

Daily Scrum

Sprint Review
Meeting

Sprint
Retrospective
Meetin
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Sprint retrospective

Planning Meeting

Daily Meeting

Review Meeting

Retrospective Meeting
Team reviews its own process
Team adapts it for future Sprints

Master has to manage
the psychological aspects
of the meetings

Sprint Planning
Meeting

Backlog :
Daily Scrum Refinement i
Meetin

Sprint Review
Meeting

print
Retrospective
Meeting
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Backlog refinement

51

Planning Meeting

Daily Meeting

Review Meeting
Retrospective Meeting
Backlog Refinement Meeting

Items are usually too large
or poorly understood

Refine items into smaller ones

Master can help

Sprint Planning
Meeting

Daily Scrum

Sprint Review
Meeting

Sprint
Retrospective
Meetin

Backlog
Refinement
Meeting
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Wallboard

52

Feedback to the team
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Wallboard

Feedback to the team
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Wallboard

L
o

a Release Burndown
“In progress” chart

DONE red star
indicates story
complete

Unplanned items
(production

tickets of the day)
All this up to here is now .
in scope for Sprint 9 y

lot
finished by Sprint 8...
(€):2009:VisualiManagement Blog

Color magnet
indicates team

S
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LEGO Bit planner

55

https://vimeo.com/75500464



56

Scrum software

XJIRA

Dashboards (v Projects v Issues v Bonfire v

o ——
¥ 1 GIVE GREENHOPPER FEEDB ] admin iv Administration

+ Create Issue

Angry Nerds -

Q| Quick Filters: Only My Issues Recently Updated

~ Angry Sprint Progress: I 8 days left
8 issues 23/Juli12 4:21 AM — 03/Aug/12 4:21 AM
] # NERD-1 As a Front-Ender | would like to stop supporting IES so | can enjoy my life 3
] & NERD-2 As a Hacker | would like more Red Bull so | can work all night 8

] # NERD-3 As the Dev Manager | would like to look busy so | can keep my job
] @ NERD-4 As an Outsourcerer | want to get paid for working in my pyjamas 20
]« NERD-5 As an Agilista | want to play buzzword bingo so | kan ban

] ® NERD-6 As the Founder | want to have the last say so | can get my way 13

[¢) @ NERD-8 As a Bug | want to fly in the face of progress
[¢) @ NERD-7 As a Bug | want to make like hard for the Angry Nerds

Upcoming Sprint 1

I [€) # NERD-9 As a Bug | want to be like The Beatles so | can be fab

E ] ® NERD-12 As a Front-Ender | would like to stop supporting IE7 so | can enjoy my life 5
E ‘L'] # NERD-13 As a Hacker | would like more pizza and beer 3
E ] ® NERD-20 As a Hacker | would like to hack the mainframe and enter the Matrix 13
E ] #® NERD-14 As a Dev Manager | want make everyone log time so | can make nice charts 8

Issues 5 Estimate 29

Upcoming Sprint 2
E 1 ¥ NERD-15 As an Outsourcerer | want to work more hours and get less done 3
E ] % NERD-16 As an Agilista | want to be lean to make the green, quicker

@

E ] ® NERD-17 As an Agilista | want to iterate on the rate so | can rate the iteration

Issues 3 Estimate 9

m Work | Report i Tools ~

R

lw

Angry Nerds / NERD-4 bis)
As an Outsourcerer | want to get paid for working

in my pyjamas

&

Estimate: 20

Details Description J(0) S (0) [71(2) & (1)
Status: Not Started 0/1 Completed
F} Confirm they are in pyjamas O * 22

=k Create Session

JIRA - http://youtu.be/KdyV9okLRIc


http://youtu.be/KdyV9okLRlc

Scrum software

DAYS

REMAINING
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Conclusion

Collaboration in software development
Is necessary for large projects
Is not obvious:

Technical, organizational and social aspects

Version control supports asynchronous collaboration
Explicit synchronization between versions

Branching: split work among developers
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Conclusion

Continuous integration

Improves safety and efficiency

Agile method
Organizes a development team

Proposes an adaptative process
to unpredictable requirements



Master Informatique Paris-Saclay - (c) Michel Beaudouin-Lafon 2012-2025

References

60

Version control
http://nvie.com/posts/a-successful-git-branching-model/

http://www-igm.univ-mlv.fr/~dr/XPOSE2010/gestiondeversiondecentralisee/
dvcs-svn.html

http://www.infres.enst.fr/~bellot/java/poly/git.pdf
http://fr.openclassrooms.com/informatique/cours/gerez-vos-codes-source-avec-
git/qu-est-ce-qu-un-logiciel-de-gestion-de-versions

Continuous Integration
http://martinfowler.com/articles/continuouslintegration.html

Agile Models
http://agilemanifesto.org
http://martinfowler.com/articles/newMethodology.html

Pair Programming
http://www.versionone.com/Agile101/Pair_Programming.asp

Scrum
http://scrumreferencecard.com


http://nvie.com/posts/a-successful-git-branching-model/
http://www-igm.univ-mlv.fr/~dr/XPOSE2010/gestiondeversiondecentralisee/dvcs-svn.html
http://www-igm.univ-mlv.fr/~dr/XPOSE2010/gestiondeversiondecentralisee/dvcs-svn.html
http://www.infres.enst.fr/~bellot/java/poly/git.pdf
http://fr.openclassrooms.com/informatique/cours/gerez-vos-codes-source-avec-git/qu-est-ce-qu-un-logiciel-de-gestion-de-versions
http://fr.openclassrooms.com/informatique/cours/gerez-vos-codes-source-avec-git/qu-est-ce-qu-un-logiciel-de-gestion-de-versions

