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Why version control is what everybody needs

e Soft start: latex alone

@ Finder File Edit View Go Window Help
xYx

< H = [ml=IRE=E X
Favorites
¢ iCloud Drive A% my_thesis.tex
@ Recents

<2 Dropbox
0 Downloads

) Desktop
@ Documents



Why version control is what everybody needs

e Soft start: latex alone

@ Finder File Edit View Go Window Help

ryey  What changed across the versions?
< H = [ulEINE=E- X
- oritos Today * A sentence was better written in some

% my_thesis_2.tex

@ R 4% my_thesis_3.tex

>

<s> Dropbox % my_thesis_3b.tex

0 Downloads % my_thesis_4.tex
% my_thesis_b5.tex

(=) Desktop % my_thesis_7.tex

|§j Documents % my_thesis_8.tex

@ AirDrop 4% my_thesis_9_first_version_showed_prof.tex
.k my_thesis_10_corrections.tex

m acorbe % my_thesis_11_semifinal.tex

/~: Applications A% my_thesis_12.tex

4 my_thesis.tex
=] workspace B My

Devices



Why version control is what everybody needs

e Case of an “ordinary code”

THIS BUG CERTAINLY APPEARED WHEN
| DID THAT EDIT IN SOME VERSION...

@ Finder File Edit View Go Window Help

@00 * What changed across version?
< H = [l * When was this bug introduced?
o orites T * What if | want to temporarily branch the
& iCloud Drive 7 my_code_0.py development to try an edit?
7 my_code_1.py
@ Recents 7 my_code_1b.py . . ]
22 Dropbox /' my_code_lc.py * NOTE: still the vanilla version... we have the
© Downloads ) mV—°°ge-12d'pV whole source in one file.
7 my_code_2.py . ]
(=) Desktop ! my_code_3 with_suggestions_of_Ivan.py What if we want to keep many versions of
|ﬂj Documents 7 my_code_4_bug_fixed.py different ﬁles
@ AirDrop
ﬁj acorbe

4N Annliratinne



Why version control is what everybody needs

 Case of a “collaborative code” (lvan & myself)

* lvan sent updates as email attachment. What did he change?

* | changed simultaneously other things in the same file

@ Finder File Edit View Go Window Help

* What/how merge? oce
< Hl = [N X
Favorites Name
< iCloud Drive 7 my_code_0.py
7 my_code_1.py
@ Recents
7 my_code_1b.py
>
*s> Dropbox 7 my_code_1c.py
© Dpownloads 7 my_code_1d.py
7 my_code_2.py
B Desktop 7 my_code_3_with_suggestions_of_Ivan.py
Bj Documents 7 my_code_4_bug_fixed.py
@ AirDrop
ﬁj acorbe

2= Annlicatinne



Why version control is what everybody needs

* Case of a “collaborative code” with 100/1000 developers

100/00 patches per day

tons of email exchanges

People going crazy

Code NOT working

7 my_code_0.py
7 my_code_1.py
7 my_code_1b.py
7 my_code_1c.py
7 my_code_1d.py
7 my_code_2.py

7 my_code_0.py
7 my_code_1.py
7 my_code_1b.py
7 my_code_lc.py
7 my_code_1d.py
7 my_code_2.py

7 my_code_1b.py
7 my_code_1c.py
7 my_code_1d.py

7 my_code_3_with_suggestions_of_Iv:
7 my_code_4_bug_fixed.py

© o ende 2.py

7 my_code_4_bug_fixed.py

le_3_with_suggestions_o
le_4_bug_fixed.py

7 my_code_3_with_suggestions_of_Ivan.py

7 my_code_0.py
7 my_code_1.py
7 my_code_1b.py
7 my_code_lc.py

7 my_cot

7 my_code_0.py

7 my_code_1.py

7 my_code_1b.py

7 my_code_1c.py

7 my_code_1d.py

7 my_code_2.py

7 my_code_3_with_suggestions_of_lvan.py
7 my_code_4_bug_fixed.py

7 my_code_1d.py
7 my_code_2.py
7 my_code_3_with_suggestions_of_Ivan.py

7 my_code_0.py

7 my_code_1.py

7 my_code_1b.py

7 my_code_1c.py

7 my_code_1d.py

7 my_code_2.py

7 my_code_3_with_suggestions_of_lvan.py
7 my_code_4_bug_fixed.py



Why version control is what everybody needs

* Case of a “collaborative code” with 100/1000 developers

7 my_code_0.py
7 my_code_1.py
* 100/00 patches per day  my.c0d6.0.08 e Ttoy
7 my_code_1.py N S TGIE 7 &]C.
. 7 my_code_1b.py " - _code_1.
* tons of email exchanges 3) my_code_1c.py ' my_code Loy
7 my_code_1d.py
. 7 my_code_2.py
* People going crazy - mcode it
7 my_code_4_bug
[ ]

Code ain’t working

7 my_code_0.py

le_3_with_sudgesibns_o
7 my_code_1.py

le_4_bug_fixed\Ry

7 my_code_1b.py 6de_3_with_suggestions_of_Ivan.py
7 my_code_1c.py
7 my_code_1d.py

7 my_code_2.py

7 my_code_4_bug_fixed.py

7 my_code_3_with_suggestigefS_of_lvan.py

7 my_code_4_bug_fixed.py



General solution for this general problem:

* We employ a (distributed) Version Control system

* Most internationally used: Git (by far)

* What Git helps us with:

SOLO benefits COLLABORATIVE additional benefits

Code in a “repository” Common “remote repository”

Track all past versions + rollback Merge contributions of different
developers

Compare past versions See who/when wrote any line

Branch development



Git commands for the SOLO version
git init .

e Clean start

10060 mycode — -bash — 130x24

acorbe@Alessandros-MacBook-Pro mycode [master] $ tree

3
) L]

'@ directories, @ files

acorbe@Alessandros-MacBook-Pro mycode [master] $ git init .
Initialized empty Git repository in /Users/acorbe/workspace/2018-corbetta-collaborative-computing-lectures/version control/example
s/latex/4/mycode/.git/ E
acorbe@Alessandros-MacBook-Pro mycode [master] $

n- | B NS RS RS

* Git knows that the mycode folder has content to be tracked.



Git commands for the SOLO version

* Let’s use the converter.py example. After copying the basic files

[ NON mycode — -bash — 130x24

acorbe@Alessandros-MacBook-Pro mycode [master] $ tree

I: converter.py
tests

L— tests_unbiased.py

1 directory, 2 files
acorbe@Alessandros-MacBook-Pro mycode [master] $ cat converter.py
import numpy as np
def binary_number_string_parser(inp
, datatype = float):

return @

def main():

return binary_number_string_parser(0)

if _name__ == '_main__"':
main()

acorbe@Alessandros-MacBook-Pro mycode [master] $



Git commands for the SOLO version
git add <> / status / commit

* Let’s use the converter.py example. After copying the basic files

e e myco | want Git to start tracking these two files.
acorbe@Alessandros-MacBook-Pro mycode [master] $ tree
t:ggg“mﬂw $ git add converter.py

L— tests_unbiased.py $ git add tests/tests unbiased.py

1 directory, 2 files

acorbe@Alessandros-MacBook-Pro mycode [master] $ cat conver $ git status

import numpy as np

def binary_number_string_parser(inp
, datatype = float):

acorbe@Alessandros-MacBook-Pro mycode:1 [master] $ gii status
On branch master

No commits yet

return @ )
Changes to be committed:
) (use "git rm --cached <file>..." to unstage)
def main():
new file: converter.py
return binary_number_string_parser(0) new file:  tests/tests_unbiased.py
acorbe@Alessandros-MacBook-Pro mycode_1 [master] $
if _name__ == '_main__"': . . s . C 4y
main() S git commit —m ‘Initial commit

acorbe@Alessandros-MacBook-Pro mycode [master] $ # I took an initial snapshot.



Git commands for the SOLO version
git log

*git log (1 snapshot + hash -- unique)

acorbe@Alessandros-MacBook-Pro mycode_1 [master] $ git log
master

Author: Alessandro Corbetta <corbisoft@gmail.com>

Date: Tue May 1 16:27:09 2018 +0430

initial commit
acorbe@Alessandros-MacBook-Pro mycode_1 [master] $




Git commands for the SOLO version
git diff

. . . | ® O my_code_2 — -bash — 130x
¢ Sta rtlng Wlth edlts--- lacorbe@Alessandros-MacBook-Pro my_code_2 [master] $ git diff
. . |diff --git a/converter.py b/converter.py
* git diff | index 4511134..58edb46 100644
. . |— a/converter.py
shows the difference with +++ b/converter.py
the Iast Commlt | +from _ future__ import print_function
|

import numpy as np
| +import sys
* Standard patch format ;
| def binary_number_string_parser(inp
' , datatype = float):

* Works analogously (but 7 orint (inp)
with arguments to compare = ™m°
any version with any other | %" mnt:
ve rSiOn) return binary_number_string_parser(0)

| + return binary_number_string_parser(sys.argv[1])

if __name__ == '_main__"':
| acorbe@Alessandros-MacBook-Pro my_code_2 [master] $



Git commands for the SOLO version
git diff

e Starting with edits...
e After staging (git add converter.py)and committing, the log shows 2

versions
® O my_code_2 — -bash — 130x34

acorbe@Alessandros-MacBook-Pro my_code_2 [master] $ git add converter.py
acorbe@Alessandros-MacBook-Pro my_code_2 [master] $ git commit -m 'added command line capturing'’
[master 96bf846] added command line capturing

1 file changed, 6 insertions(+), 3 deletions(-)

acorbe@Alessandros-MacBook-Pro my_code_2 [master] $ git log
master

Author: Alessandro Corbetta <corbisoft@gmail.com>
Date: Tue May 1 16:39:02 2018 +0430

added command line capturing

Author: Alessandro Corbetta <corbisoft@gmail.com>
Date: Tue May 1 16:27:09 2018 +0430

initial commit
acorbe@Alessandros-MacBook-Pro my_code_2 [master] $



Git commands for the SOLO version

* Each commit generates a complete snapshot of the repository
git checkout <hash>

To go back to the previous version (some caveat “we are in detached head”)

Checkins over time >

COHICD (v,,,..,..a) COHOICD
(» )(M ) M (e ) TR
e R .:
e

--------




Git commands for the SOLO version

* Each commit generates a complete snapshot of the repository

git checkout <hash>
To go back to the previous version (some caveat “we are in detached head”)

Checkins over time -

CHICD (v,,,..,..a) COHOICD
gritmvfle ( )(Al): N '.(Az)-: N
— | .:
G

NOTE: need to use

git rm f1l

To move/remove and obtain the
expected behavior




Versions in git are a linked lists of hashes

98cald.. 34ac2.. f30ab..
commit size commit size commit size
tree 92eci tree 184ca tree Ode24
author Scott i parent 9Bcad ] parent 34ac2
committer | Scott author Scott author Scott
initicl commit of my project committer | Scott committer | Scott
fixed bug #1328 - stock odd fegture #32 - obility to
overflow under certain odd new formots to the central
I Snapshot A Snapshot B Snapshot C

—

time



Branches and branching

* By default we are in the master branch.
* Commit after commit the branch is advanced automatically

master

98ca9 - 34ac2 Id— f30ab

' ' !

[ Snapshot A ] [ Snapshot B ‘ Snapshot C




Branches and branching—git branch <>

 \WWe create a new branch via
git branch testing

master

'

98cald e 3d4ac2 - £30ab |

!

testing




HEAD: a special branch pointing to the
current branch

master

98cal

'

-+ ldac?2 -

£30ab

f

testing

98cal

=

git checkout testing

git checkout master

F

master

'

R 3dac2 B I

£30ab

|

testing




Branches can advance independently!

* The wonder starts!!

* | can test new modifications (in testing) keeping the production
code (in master) always ready to operate

master

98ca9 -+ 34ac?2 e £30ab -+ c2b%e

testing
master
y
99999 < 34ac2 <+ £30ab -+ c2b%e




Branches can advance independently!

* The wonder starts!!

* | can test new modifications (in testing) keeping the production
code (in master) always ready to operate

* Master and testing can evolve separately maste

87ab2

98cal N 34ac2 <4— £30ab

—
e S

c2bl%e

testing




Merging

* git checkout master

*git merge 1ss53

$ git merge iss53

Auto-merging index.html
CONFLICT (content): Merge conflict in index.html master

Automatic merge failed; fix conflicts and then commit the result.

,

15553




Merging

* git checkout master
*git merge 1ss53

$ git merge iss53

Auto-merging index.html

CONFLICT (content): Merge conflict in index.html master

Automatic merge failed; fix conflicts and then commit the result.

,

Manual merging might be needed (if merging is not obvious)

<<<<<<< HEAD:index.html
<div id="footer">contact : email.support@github.com</div>

<div id="footer">

please contact us at support@github.com
</div>
>>>>>>> jiss53:index.html




Collaborative development

David, Ivan and Alessandro have local repositories that mirrg
the remote origin.

origin

git clone git@gitlab.com:acorbe/SMR3199 FP ex.git

7 I

git clone git@gitlab.com:acorbe/SMR3199 FP ex.git

I

~
Alessandro

git clone git@gitlab.com:acorbe/SMR3199 FP ex.git



Collaborative development & GitLab

David, Ivan and Alessandro have local repositories that mirrg

.« e " G
the remote origin. origin GitHub *
(remote)
O Bitbucket
I Multiple solutions to host
git clone glt@gltlab com: acorbe/SMR3199 FP ex. glt the server yourself

git clone glt@gltlab com: acorbe/SMR3199_FP_ex.git

I

Alessandro

git clone git@gitlab.com:acorbe/SMR3199 FP ex.git



Collaborative development

What happens after clone?

master

Origin AO Al A2



Collaborative development

What happens after clone?

master

Origin AO Al A2

Alessandro & David both do git clone



Collaborative development

What happens after clone?

master

Origin AO Al A2

origin/master
master

Alessandro A2

origin/master
master

David AO Al A2



Collaborative development

What happens after clone?

Origin AO Al A2

origin/master
master
Alessandro A2 Both David and Alessandro committed
(developed -
feature B) B3
origin/master
master
David AO Al A2

(developed develop
feature C) ‘.a



Collaborative development

What happens after clone?

master

Origin AO Al A2

master git checkout master
develop A git pull

Alessandro A0 A2 4—“ git merge develop A

B ready for master

origin/master

origin/master
master

David o o= o
(developed e =
feature C)



Collaborative development

What happens after clone?

Origin AO Al JAVi
is updated

origin/master

master git push origin master

Alessandro
pushes B

origin/master
master

David AO Al A2 S

| develop D |
(developed e =
feature C)



Collaborative development

What happens after clone?

Origin AO Al A2
is updated

| origin/master |

develop A

Alessandro AO Al A2 4—“
AO Al A2

pushed

ENE]

origin/master git checkout master

git pull #UPDATES!!
David

Willing to push e =



Collaborative development

What happens after clone?

Origin AO Al A2
idle

develop A
Alessandro AO Al A2 4—“
AO Al A2

idle

master
origin/master

B3 git checkout develop D

David HEAD
. develop D
Wiling to push \n



Collaborative development

What happens after clone?

Origin
idle

Alessandro
idle

David
Ready to push

AO Al A2

ENTE

origin/master

B

|/

develop A
AO Al A2 4—“
AO Al A2

d

git merge master

# develop now is

# newer than master
# by definition can
# be safely merged
# into master

HEAD
evelop D



Collaborative development

What happens after clone?

Origin AO Al A2
idle

origin/master

develop A
AO Al A2 4—“

git checkout master
git merge develop D

origin/master HEAD
master
B3 develop D
2

David AO Al A
Ready to push \n

Alessandro
idle




Collaborative development

What happens after clone?

Origin AO Al A2
is updated \n

B

origin/master

master
develop A

AO Al A2 4—“

Alessandro

idle .
git push origin master

HEAD
origin/master

master
/m develop D
David A0 Al A2
pushes \n



Pulling/Pushing commits to the origin

* The origin remote can change OR we want to change the origin
remote

* To update <branch> locally
* git checkout <branch>
* git pull origin <branch>

* To push the contribution back to the remote
* git checkout <branch>
* git push origin <branch>



Pulling/Pushing

Alessandro C > @ kinectWebserver > Commits

hog kinectWebserver

03 Apr, 2018 1 commit

2%3% Integrated flow-based

»

<
%o Werner Kroneman authored 4 weeks ago

26 Feb, 2018 2 commits

;.‘."XQ Merge branch 'hog' of git.phys.tue.nl:acorbe/kinectWebserver into hog
‘3.’:;‘ Werner Kroneman authored 2 months ago

%40 Using new cl5
0
42 Werner Kroneman authored 2 months ago

23 Feb, 2018 1 commit

432, Added support for ROI with HA-HOG.

€YY Werner Kroneman authored 2 months ago
21 Feb, 2018 5 commits

Fixed bug where the heartbeat would fail if no people were present.
Werner Kroneman authored 2 months ago

¢ Update .gitmodules
<" Werner Kroneman authored 2 months ago

3'9‘ Adjusted submodule path to relative.
3" Werner Kroneman authored 2 months ago

Git revision

cleanup-and-:

1 analysisi3nov,

commits to the origin

Create merge request Filter by commit message N

(® el1459cb6 W P

Begin with the selected commit

Integrated flow-based

Mer'ge branch 'hog' of git.phys.tue.nl:acorbe/kinectWebserver into hog

Using new cl5

£ Added support for ROI with HA-HOG.

Fixed bug where the heartbeat would fail if no people were present.

Update .gitmodules

Adjusted submodule path to relative.

Added geometric-detection as submodule.

E?z'j Integrated HOG.

Mer'ge branch 'connectedComp' of git.phys.tue.nl:acorbe/kinectWebserver into connectedComp

Commit before pulling new changes, Werner started working on this.

[ISSUE #108] -- Implemented has_interesting_content.

EMer‘ge branch 'uuid_hash' into 'connectedComp'

EMer'ge branch 'cleanup-and-merge' into 'connectedComp'

Mer‘ge branch 'serverside-uuid' into uuid_hash

¥7% Added server-side support for client UUID hashes.

B)|Added kinect UUID hash on client.

DFactor‘ed process_message() out of server.py

DMer‘ge remote-tracking branch 'origin/sensor-liveness' into cleanup-and-merge
Fixed fialing test, was importing np instead of numpy.

[ISSUE #106] -- Added missing imports



