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What is version control?

e A system that records changes to a file or set of files over time, allowing you to recall
or access specific versions later.

® Also known as revision control or source control
® Keep track of changes, by whom and when

® [undamental tools for developing software projects

Ve

manage changes to files, documents, or any set of information over time. It is widely used in

software development but can be applied to other contexts as well. The primary purpose of

version control is to track modifications to a project's files, allowing multiple people to
collaborate on a project, providing a history of changes, and enabling easy retrieval of

previous versions.
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What is version control software”?

O
lt > Visual Studio [P
®

SOME OF THE POPULAR VERSION CONTROL soFtwares [ L - R] CVS, SUBVERSION, git (GitHub),
Team Foundation Server, Mercurial

¢ box -

\\/,
- ‘\' /’/_
- o
IS
AN
fF

P~ ‘
Cvs SUBVERSION

BVILT (N VERSION CONTROL AVAILABLE (N
A VARIETY OF SOFTWARE PRODUCT
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Why do we need it”

THIS1S GIT: IT TRACKS COLLABORATIVE. LIORK

® Backup software source ON PROTECTS THROUGH A BEAUTIFUL
- Rollback to previous version DISTRIBUTED GRAPH THEORY TREE. MODEL.
COOL. HOU DO WE-VSE IT?
e Keeping a record of who did what and when { - \
- Know who to praise and who to fire NO IDEA. JUST MEMORIZE. THESE. SHELL
COMMANDS AND TYPE THEM TO SYNC P
e (ollaborating with the team %G?‘mﬂ DE“ECLEIEI as,s?\béﬁggommggm
- Know who to praise and who to fire AND DOWUNLOAD A FRESHCOPY.
® [roubleshooting
- Analyse the change history to figure out what cause the problem

® Statistic
- Find out who is the most productive %
o1 | ﬁ




CT417 : Software Engineering Il "/ ] ¢

WKO02 Revision - Version Control

What should you check in®

( ’ twbs / bootstrap

Code -) Issues 344 Pull requests 135 Discussions ») Actions Projects 3 Security Insights

® Everything that influence the build @ bootstrap ) s v 88k < o 70

CONFIGURATION FILES, FILE ENCODINGS, BINARY

SETTINGS. ETC. main ~ ¥ 96 © 87 Go to file Add file ~ <> Code ~  About

?
The most popular HTML, CSS, and
. . &3 dependabot[bot] Build(deps-dev): Bump h <« 922,561 JavaScript framework for developing

o Everythlﬂg tO Setup the pI’OJeCt frOm a C|eaﬂ responsive, mobile first projects on the

.github I ‘ - veek web.

checkout / fork

SOURCE CODES, DOCUMENTATIONS, MANVALS,
IMAGE FILES, DATASETS, ETC.

build ‘ , : o

dist

Js

e \What about IDE “Junk” files? nuget
scss
site
.babelrc.js
.browserslistrc
.bundlewatch.config.json
.cspell.json
.editorconfig
.eslintignore

Releases 87

.eslintrc.json
v5.3.1

.gitattributes
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What should you NOT check in”/

® Binaries
TAR FILES, OR ANY OTHER "BUILD” FILES FROM N\
THE SOVRCE ((

® [ntermediate files from build / compilation ), )
PYC (PYnHoN) or .6 (For €), ETC

® [iles which contain “albsolute path”

® Personal Preferences / Settings
SPECIFIC SETTING ONLY FOR YOUR MACHINE




CT417 : Software Engineering Il

WKO02 Revision - Version Control

Centralised Version Control System

AE
%
g‘

A SINGLE CENTRAL REPOSITORY SHARED
AMONG MANY VSERS (N REAL TIME

Update

284D) jwwo
Check-out

F

u|

—_—

Commit (gheck-in)

Member 1 Member 3

Commit (heck-in)




Distributed Version Control System

RUSH
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MULTIPLE LOCAL REPOSITORY FROM THE PULL /
FORK OF THE CENTRAL REPOSITORY

e
_--::-~
. - ™

Member 3

Commit




Subversion

-
e

SUBVERSION
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Code centralised in a repository

Check out a working copy onto your machine

- General, you don’t have the entire repository checked out in subversion, you
only check out a specific branch

Make changes to it

Changes committed back to a central repository - “normally” with useful comments

Maintain a change log (Who, When, What)
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Subversion

® Subversion is like a tree

_A ® A tree has a trunk and some branches

PUBVERSION - Branches grow from the trunk, and thinner branches grow from thicker branches
® |f the trunk is sick, so are the branches, and eventually the whole tree can die
® |f a branch is sick, you can cut it, another one may grow

® |f a branch grows too much, it may become too heavy for the trunk, and the tree might fall down

® \WVhen you feel your tree, your trunk, or a branch is nice looking, you can take a picture of it (to
remember how nice it was that day)




Subversion
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4/ ETICS 4/ ETICS
mycomp.1l-0-0
revn# 1100

Trunk:

revh# 1173

mycomp.l-o-l]

MAIN BODY OF DEVELOPMENT,
ORIGINATING FROM THE START 70

4/ ETICS
mycomp.1-0-2
revn# 1251

/branches/subsys/mycomp/1.0

/ ‘\3

/ / )

/ / // ‘:%/;'

/ // '

THE FINISH [ 3
L/ \ o
L/ 'S
£ &

[ ‘

L] \

. >

SHOULD I WORK DIRECTLY

WITH THE TRVUNK?

‘o
\O

2

'O

"o

\o
\

Y

\ \

\\\ '3
\ \ 1D
\\ 16

\ ;@
N\ 13
\ 1Y
\‘\\ lbb
\\ 1 ,;\
\ ' I/
\\ \ \"\\.’ | I’e?.
\p /branches/subsys/mycomp/1.1 >

«/ ETICS
mycomp.1l-1-0
revn# 1203

“/ ETICS
mycomp.1l-1-1
revh# 1300
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Subversion

. ETICS . ETICS . ETICS
mycomp.1l-0-0 mycomp.1-0-1 mycomp.1l-0-2
revn# 1100 revn# 1173 revn# 1251

SHOULD I WoRrK
DIRECTLY WITH THE

Branch:
/branches/subsys/mycomp/1.0 > TRVNK?
COPY OF THE CODE, TAKEN FROM L s '3
A SPECIFIC POINT IN TIME = 2 &
\|
"
DA
-
\ I} '§ N
. s If everything works as planned,
® Allows a developer to make a major : g S yIing P
. . . . ' D then merge the branch back
changes without affecting the integrity v S .
L INto the trunk
of the trunk \p /branches/subsys/mycomp/1.1 >

® Allows for experimental features to be
tried and tested E» ETICS E» ETICS ]

mycomp.1l-1-0
revn# 1203

mycomp.1l-1-1
revh# 1300
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Subversion

6 ~9}——11] ~15~16
Merges

Discontinued
.
2 3 7 . 8 development branch

Trunk {
Tags

® \When you check-out the project, you will get the HEAD revision

HEAD - wewest /7 most
RECENT / LATEST VERSION

¢ \When you invoke the command svn update, you are updating
your local copy to the HEAD version as well.
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Subversion

A N 6
‘ Merges
2> ; Discontinued
| [ development branch
Trunk
Tags

® Branches should be eventually merged back into the trunk with svn commit

® [he trunk must build afterwards
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Subversion

R I 6
‘ Merges
1 : :
2 . 3 Dlscontlnue_d
| | development branch
'
. ’
~ -

Trunk
Tags

e (Commit is a process of storing changes from private workplace to central server. After commit, changes are
made available to all the team.

® (Other developers can retrieve these changes by updating their working copy.

e Commit is an atomic operation. Either the whole commit succeeds or is rolled back. Users never see half
finished commit.




Merge Conflicts

k \Jd
% |
public class Pen() {

private int length;
Iy

TRVNK
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k’
% .
public class Pen() {

private int length;
I3

k’
K

public class Pen() {
private int length;
Pen() { length = 5; }

}

SEQVENTIAL MERGE -
ALL 6OOD, NO CONFLICT

k’
z/ public class Pen() {

private int length;
Pen() { length = 5; }

}

k’
K

public class Pen() {
private int length;
Pen() { length = 5; }
I3

k’
'/ public class Pen() {

private int length;
Pen() { length = 5; }

void setlen(int 1) {
this. length =
¥

}

E

public class Pen() {
prlvate int length;
Pen() { length = 5; }

void setlen(int 1) {
this. length = 1;
I3

}




Merge Conflicts

TRVNK
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k \Jd
% |
public class Pen() {

private int length;

}

k’
% .
public class Pen() {

private int length;
I3

k \J
4 |
S public class Pen() {
private int length;
s

public class Pen() {
private int length;
Pen() { length = 5; }

k’
K

}

k’
z/ public class Pen() {
private int length;

Pen() { length = 5; }

}

CONFLICT TYPE ), EASY TO
RESOLVE

k’
'/ public class Pen() {

private int length;
Pen() { length = 5; }

void setlen(int 1) {
this. length = 1;
¥

}

{:;
@ public class Pen() {

private int length;

-~ . |
void setlLen(int 1) {

this. length = 1;

}
}
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Merge Conflicts

TRVNK

k \Jd
% |
public class Pen() {

k’
% .
public class Pen() {

k \Jd
% |
public class Pen() {

. . & . . — . .
private int length; private int length; private int length;
s I3 s
®
)
®
/ public class Pen() { / public class Pen() { ¢
private float length; private float length; ®
Pen() { length = 5.0; —_— Pen() { length = 5.0; ®
T T
} }
k’
p public clags—Re N
CONFL‘CTTYPE 2) T“E h prlvat ??? h pUbllC class Pen() '{
TRICKY ONES Pen() {=TETT h private short length;
«—

void setLel) {

this. 1 =1;
}

}

void setlLen(int 1) {

this. length =

}
}




Git
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)

Git is like a Swiss Army knife for version control,
empowering developers with its distributed nature and
powerful branching capabilities. It's a game-changer in
collaborative coding. SVN, on the other hand, offers

simplicity and stability, like a reliable old friend. Choose
wisely based on your project’'s needs and team dynamics.

Linus Torvalds




Git
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o1t

How was it created?

® Jorvalds wasn't using any version control for Linux Kernel circa 1991 - 2002

® (Changes were passed around as patches and archived files

® |n 2002, they began using BitKeeper for managing the source for the Linux Kernel
® |n 2005 the relationship broke down and BitKeeper revoked their license

® |n no time April 2005, we were blessed with Git
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Feature Branch Workflow

® (it encourages branching for every
feature - regardless of the size, a branch
can easlily be created

® After successful completion of the new
feature, branch is merged into trunk
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Distributed Development

Distributec

Full Repo

® [ach developer gets their local repository

® (it is extremely fast, you don’t need a network
connection to commit changes (push), inspect
previous version and perform diffs

® |f someone breaks the production trunk / branch,
you can continue working

Full Repo Full Repo




Pull Requests

® A pull request is where you ask another developer
to merge your feature into their repository

O v o

® Project leads can keep track of changes

® Project leads can merge it with their repository
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%

_@@

Master

o-§o-0




Git - Demo

o
0 glt --distributed-is-the-new-centralized

About
Documentation

Downloads
GUI Clients
Logos

Community

The entire Pro Git book
written by Scott Chacon and
Ben Straub is available to read
online for free. Dead tree
versions are available on
Amazon.com.

Q, Search entire site...

Downloads y

Latest source Release

2.42.0

’
i .
@ macos my Windows Release Notes (2023-08-21)

Download for Mac

(3 Linux/Unix

Older releases are available and the Git source

repository is on GitHub.

GUI Clients Logos

Git comes with built-in GUI tools (git-gui, Various Git logos in PNG (bitmap) and EPS
gitk), but there are several third-party tools for (vector) formats are available for use in online
users looking for a platform-specific and print projects.

experience.
View Logos —

View GUI Clients —

Git via Git
If you already have Git installed, you can get the latest development version via Git itself:

git clone https://github.com/git/git

You can also always browse the current contents of the git repository using the web interface.
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GET O6IT ON YOUR MACHINE - 60 HERE:

https://git-scm.com/downloads
https://git-scm.com/book/en/v2/Getting-Started-
Installing-Git

USE DEFAVULT SETTING FOR NOW - YOV CAN
RECONFIGURE LATER

ON YOUR TERMINAL / PROMPT, RUN
git help git

CREATE REPOSITORY, COMMIT, AND DO SOME
STVFFS


https://git-scm.com/downloads
https://git-scm.com/book/en/v2/Getting-Started-Installing-Git
https://git-scm.com/book/en/v2/Getting-Started-Installing-Git
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GitHub

® GitHub is a web based hosted service for Git repositories.

e (it allows you to host remote Git repositories and has a wealth of community based
service that makes it ideal for open source projects

® |tis a publishing tool, a version control system and a collaboration platform

©  © ) community/_directory/data at = x ©

< C | & GitHub, Inc. [US] | https://github.com/schuer/community/tree/master/_directory/data W O

O This repository Pull requests Issues Marketplace Explore

¥ schuer / community @Watchv 0  %Star 0  YFork 64
forked from FriendsOfREDAXO/community

<> Code Pull requests 0 Projects 0 sights Settings

Branch: master v | community / _directory / data/ Create new file = Upload files = Find file = History
This branch is even with FriendsOfREDAXO:master. i1 Pull request [5) Compare
g schuer add rokito Latest commit @cd439a an hour ago




GitHub - Commands

e git pull
pull the latest version from the repository you

clones
synchronise will all commits in the repository

e git fetchandgit merge
pull is actually a combination of the two, and

you can run these individually

e git push
once you have committed changes locally,

you must push them to a remote repository

e git clone
many project don’t require you to create your

own repository, instead you clone it from a
remote location
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Local
Workspace STage Local Reposi'to”f
.331:
& 1t add e it commit %f_“'
:‘l:j;.w git reset =
iy "
git fetch git push
git pull \/
GitLab
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Pull requests

e |f you make change to the repository, you Sending a pull request

can create a pull request
-
® [veryone can review the code and decide
whether or not it should be included in the ﬁ cameronmcetes commented 2 yesrs a0
master branch e

| made some changes. Please review.

® |t's a forum for discussing the changes.

cameronmcefee added a commit 2 years ago

£ Made some changes for a pull request a4610fa

Q octocat commented 2 years ago

Awesome, thanks!

ﬁ cameronmcefee commented 2 years ago

Why yes, of course.




