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Software engineering is critical for accurate and reliable simulation codes in scientific
computing. However, most scientists and engineers receive little or no formal training in
software engineering. Configuration management is an important component of software
engineering which deals with the control and management of software products. The key
aspects include using version (or revision) control for source code and other software
artifacts, recording and tracking issues with the software, and ensuring backups are made.
This tutorial will focus on the first of these: software version control. While most
software engineering practices are critical only for large software development efforts,
every software project, regardless of how large or small, should use a version control

system for the source code.

Version Control

Version control tracks changes to source code or any other files. A good version

control system can tell you what was changed, who changed it, and when it was changed.
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It allows a software developer to undo any changes to the code, going back to any prior
version, release, or date. This can be particularly helpful when a researcher is trying to
reproduce results from an earlier paper or report and merely requires documentation of
the version number. Version control also provides a mechanism for incorporating changes
from multiple developers, an essential feature for large software projects or any projects
with geographically remote developers.

Some key concepts pertaining to version control are discussed below. Note that the
generic descriptor “file” is used and could represent not only source code, but also user’s
manuals, software tests, design documents, web pages, or any other item produced during

software development.

repository — a location where the current and all prior versions of the files are stored; in
distributed version control systems, there is a master repository which can be copied
(or “cloned”) locally for development

working copy — the local copy of a file from the repository which can be modified and
then checked in or “committed” to the repository

check-out — the process of creating a working copy from a repository (either the current
version or an earlier version)

check-in — a check-in or commit occurs when changes made to a working copy are
merged into a repository

push — the merging of changes from a local repository to the master repository (for
distributed version control systems)

diff — a summary of the differences between two versions of a file, often taking the form

of the two files side-by-side with differences highlighted



conflict — a conflict occurs when two or more developers attempt to make changes to the
same file and the system is unable to reconcile the changes (note: conflicts generally
must be resolved by either choosing one version over the other or by integrating the
changes from both into the repository by hand)

update — merges recent changes to a repository into a working copy (for centralized
version control systems)

pull — merges recent changes to the master repository into a local repository (for

distributed version control systems)

The basic steps that one would use to get started with a centralized version control
system (such as Subversion/SVN) are as follows:
1. Create a repository
2. Import a directory structure and/or files into the repository
3. Check-out the repository version as a working copy
4. Edit/modify the files in the working copy and examine the differences
between the working copy and the repository (i.e., diff)

5. Check-in (or commit) the changes to the repository

The basic steps that one would use to get started with a distributed version control
system (such as Git) are as follows:
1. Create an original “master” repository
2. Clone the repository to allow development

3. Add a directory structure and/or files into the local repository



4. Check-in or “commit” the directory structure and/or files to the local
repository

5. Push these modifications of the local repository into the master repository

6. Edit/modify the files in the working copy and examine the differences
between the modified files and those in the repository (i.e., diff)

7. Check-in or “commit” the file modifications to the local repository

8. Pull any modifications from the original repository into the local repository
(in case someone has modified some files and your files are out of date)

9. Push these modifications of the local repository into the master repository

1 Recommended Version Control Systems

There is a wide array of version (or revision) control systems available to the software
developer. We will focus on free, open-source version control systems. One up front
choice you will have to make is whether you want a centralized repository (e.g.,
Subversion, CVS, Vesta) or a distributed repository (e.g., Git, Mercurial, Bazaar). A
detailed list of both open source and proprietary version control software can be found at:

en.wikipedia.org/wiki/List of revision control software

The most popular, freely-available, centralized version control system is Subversion
(SVN), which is generally seen as the successor to CVS. Subversion is also freely-

available (at subversion.tigris.org), is open-source and actively maintained, and has a

very useful, free book available online (Collins-Sussman et al., 2007). Subversion has a
number of easy-to-use Graphical User Interfaces (GUIs) for all major computing

platforms. Eddins (2006) recommends using TortoiseSVN (tortoisesvn.tigris.org) on
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Windows platforms (which integrates into Windows Explorer) and RapidSVN

(rapidsvn.tigris.org) on Linux and Macintosh platforms.

The leading distributed version control systems are Git and Mercurial; however we
will focus on Git. The main difference between Subversion and Git is that while SVN
provides for a single, centralized repository, Git allows a number of distributed
repositories that are all tied in to a master repository. Thus Git makes it easier for a
number of developers to perform their work on their own projects then integrate these
changes back into the master repository once it appears to be working correctly. This
helps prevent developers from “breaking” the main version of the code during
development. Another advantage of the distributed repository system is that one does not
need network access to the master repository in order to do development. To access Git
from a Unix/Linux command line, please see the main Git web site which contains

documentation, Git cheatsheets, and a 15 minute Git tutorial. A useful Windows GUI for

Git is TortoiseGit, which is based on TortoiseSVN discussed earlier. The examples given

in the next two sections were developed using TortoiseSVN and TortoiseGit, respectively.

2 TortoiseSVN Tutorial

The following tutorial on the Subversion version control system was created using

TortoiseSVN version 1.4.5 on a computer running Microsoft Windows.

2.1 Creating a Repository

Determine a location for the repository, ideally on a server which is automatically
backed up. Create a folder with the name of the repository; in this example the repository

is called “VVCS-Example.” Right click on the folder name, choose *“TortoiseSVN”
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(which is integrated into the Microsoft Windows Explorer menu), then *“Create
Repository Here.” Choose the Native Filesystem, then you should see the message

“Repository Successfully Created.”
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2.2 Importing a File into the Repository

Right click on the directory containing the file(s) and/or directory structure you wish
to import to the repository (note, the directory that you click on will not be imported).
Here we will simply be importing the file “codel.f” from directory “Codel.” This code
creates a 17x17 two-dimensional Cartesian grid for x and y between 0 and 1. Browse
until you find the location of the repository “VVCS-Example” and select that directory

name. This version of the code will be Revision 1.
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Importing a file into the repository: selecting Import in the TortoiseSVN menu (top) and

selecting the repository directory name (bottom)



2.3 Checking the Code out from the Repository

You now have the code “codel.f” safely placed in the repository. To modify this code
and create a new revision, you will need to check out a working copy of the code. Go to
the directory where you will be modifying the code, in this example, the directory
“Modifications.” Right click in Windows Explorer, and select “SVN Checkout...” Select
the name of the repository you just created, then click “OK.” You will now get a window
telling you that you are at Revision 1. Notice the green check mark on the “codel.f” icon.

This indicates that this working copy is up to date with the version in the repository.
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a) SVN Checkout
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2.4 Modify the Code and Compare to the Repository Version

The code “codel.f” can now be modified. Here we will change the code to allow the
Cartesian grid to contain 33x17 points between the values of zero and ten. Once the code
has been modified, you will notice that the green check mark has been replaced by a red
exclamation point, indicating that the current working copy has been modified from the
version in the repository. To examine these differences, right click on the “codel.f” file,
select “TortoiseSVN,” then “Diff.” This opens the “TortoiseMerge” tool which clearly

shows the modifications to the repository version (Working Base) that were made in the

Working Copy.
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TortoiseMerge tool which clearly highlights differences between the modified version
(Working Copy) and the repository version (Working Base)

2.5 Check the Code back into the Repository

When the changes are complete, the repository can be updated with your modified
Working Copy by performing a checkin. Just right click on the file (or directory) and
select “SVN Commit...” Enter a message describing the changes that were made, then

select “OK.” You are now at Revision 2.
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Check the modified version (Working Copy) into the repository

3 TortoiseGit Tutorial

The following tutorial on the Git version control system was created using
TortoiseGit version 1.8.1.0 on a computer running Microsoft Windows 7. Another

TortoiseGit tutorial is available at the TortoiseGit homepage under screenshots.

3.1 Creating a Master Repository

Determine a location for the master repository, ideally on a server which is
automatically backed up. Create a folder with the name of the repository; in this example
the repository is called “Git-Example.git”. Right click on the folder name, choose “Git

Create repository here...”.
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Check the box labeled “Make it Bare (no working directories)”, which means that you
cannot do your work in this location, but instead it will serve as the master repository that
you can copy locally to do your development work, then select “OK”. You should see a
message like “Initialized empty Git repository in Z:/Git-Repositoryl/Git-Example.git/”,

then click on “OK”.

7 236 Ropository1\Git Eamplegt - Git It - TortoseGit

[V Make it Bare (No working directories)

IF you plan to work inside this folder, leave this unchedked. Typically a bare repo can
only have changes ‘pushed" to it. (By convention, a bare repo folder should have a
name that ends with ".git’)

Lo ][ o |
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3.2 Cloning the Repository

To create a local repository where you can work, you need to clone the master

repository. Navigate to the local location where you want to work, then right click and

select “Git Clone...”.
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Select the “Dir...” button and navigate to the location of the master repository that you

created, then select “OK”. You have now successfully cloned the master repository.

Clone Existing Repository

ldegth 0

| Branch

¥ Load Putty Key
From SVN Repository
| From SVN Repository

Trunk; | trumk

From: |0

URL: Z:\Git-Repasitory 2\Git-Example

Directory; - C:ACIROY\Classes\CFD-Advanced)\ 201 31GRR-Tuttorial Git-Exe | Browse

done .
iwarning: You appear to have cloned an empty repositery.
Success (249 ms B 2/13/2013 3:58:24 PM)

| Recursive || Clone it Bare Repo
[ | No Chedkout
Tags: | lags Branch: branches
Username:
ok || ca || e

14



3.3 Adding a File to the Local Repository

Copy any files you wish to add to the local repository into this “Git-Example”

directory, then right-click and choose “TortoiseGit” then “Add...”.
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Place a check mark by the file(s) you want to add (here we are adding the single file
LWE.f95) then select “OK”. You can then select “Commit ...” to commit this file to the

local repository (note: it will not yet be added to the master repository).

2 Add Fin

Not Versioned Files

; Adion  Path
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You should now enter a message associated with this initial import of the file into your

local repository then select “OK”.

L

e ———————
" C\CJROY\Classes\CFD-Advanced\2013\Git-Tutorial\Git-Example - Commit - ... [\==24

J—— ]

Commit to: master [ new branch
Message:
| Initial import of Linear Wave Egquation code into the local repository. '

1/71
Amend Last Commit

[ ] et commit date Add Signed-off-by

Changes made (double-click on file for diff):
Check:  All None Unversioned Versioned Added Deleted Modified Files Submodules

Path E... Status L. L...

@ LWE.f95 ... Added
Ty Unrerstemed) Bl 1 files selected, 1 files total
["] Do not autoselect submodules View Patch>>
Whole Project

[ Message only l OK l l Cancel l [ Help ]

At this point, the file should show up with a green check mark indicating that this version

IS up to date relative to your local repository.
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3.4 Modify the Code in the Local Repository

You now have the code “LWE.f95” safely placed in the local repository. You can now
modify the code by changing some of the input parameters. Notice that the green check
mark has now changed to a red exclamation mark, indicating that the file is no longer at

the same revision level as the file in the repository.
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To check these changes in to the local repository, there are (at least) two options. First,

one could right-click on the file name and select “Git Commit -> “master”...”.
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At this point, it is often useful to review the changes that were made to the file by right-

clicking the file name and selecting “Compare with base”.
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Committo: master | Inew branch

Message:

11
[" | Amend Last Commit

"] Set commit date Add Signed-off-by

Changes made (double-click on file for diff):
Check:  All None Versioned Modified Files

Path E... Status L.. L..
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Show changes as unified diff
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Skip worktree
Assume Unchanged
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This bring up a valuable tool called “TortoiseGitMerge”, which highlights the changes
that were made in the file by comparing the differences graphically (and with color) side-
by-side: the original code on the left and the modified code (the “working tree”) on the
right. The left side bar show a graphical summary of where all code changes are located
(in this case, they are all near the top of the file). In addition, placing the cursor over any
line with bring up the old and new lines at the bottom of the tool so they can be compared
in more detail. Once you have reviewed the changes, enter a message in the “Commit”

dialog box and select “OK”. If your commit was successful, then select “Close”.
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! -Prec-=-Double -gives-double-p
L End -Module |

R T L L L T T T T e
Module-Set_Inputs|

6 Use-Select_Precision)|

.&z i-Set.-r.he-co:le-inputs-fo:-:he-ID-Linu:-Naw-squat.iun-code[
20 |
30 Implicit-None|
3|

Save |

! -Precisionfor-the - computatio

1

‘Brec-=-Double - Precision-for-the- onmputatlo
Prec-=-Single-gives-single-p

! -Prec-= -Double-gives-double-p

T e e e

[Module -Set_Inputs-
-

Uae -Select_Freciaion/
-Set -the -code - inputs-for-the-1D-Linear -Wave -Equation-code

Implicit -Nones!

-
%:,S ave!
g;._i

| Integer, -Parameter :
Integer:::-
Inteqer-::
Real (kind=Frac)
Real (kind=Frec)
‘39Real (kind=Prec)

OReal (kind=Prec)
®al (kind=Frec)
42 Real (kind=Frec)
43 Real (kind=Prac)
Real (kind=Prec) -:

umber -of -pointa-in-
max-#-0f -time st

"L+ .
~toler-=-5.0e-14_Frec-
rree=-1.0_Prec .
- -famall-=-1.e-12_Prec-—
srtime-=:0.0_Prec:-----
-rtime_final-=-3.0_Prec
DS et —

--------- -linear-wave -speed- (m

-amall -parameter |

-set-initial-time-to-

-maximum-tims |
«1:Pi-=-3.1415%9...

Lt ——————————— 1 -time -step|

nd-Module|

;3- I R A A AR AR AR AR AR AR AR AR TR

iModule -Geometry|

— ’
Integer, -Farameter-: e
Integer, ‘Parameter.

For Help, pross F1. Scroll horizontally with Ctri-Scrollwheel

= ! -Number -of -points in-the -x-direction|
33— ! ‘Numbar-of -pointa -in-the x-direction-!

“imax-=-33 .
‘AmMAX +=+ 50000 : ——
~iterout -=-20
+cfl+-=-0.5_Prec---
--toler-=-5.0e-14_Prec-
c'=:1.0_Prec
famall-=-1.e-12_Prec-—!

+ 3dTnteger, Parameter :: ~of-pointa-in-
£ ‘max-#-of time. steps-
! -number - of time-steps
-CFL -number-!
-tolerance - for -conver
‘linear wave apeed- (m
-amall -parameter

+ 36

37 Real (kind=Frec)
” Real (kind=Frec)

nneal (kind=Frec)

40Real (kind=Prec)

s-rtime-=-0.0 Prec-:-.-——!-set-initial-time-to-
---rtme fmal =-3. 0 Prec - ! -maximum - time-!
s+Pi «!Pir=+3.14159...
! time-scep
R T T T T
49Module -Geometry-!
e =
PR -
“ [ r

Left View: AS(_E[ l_r_.r ] Hnghl iow, ASCII CRLF / + 3 Conflicts 0 LAP NUM

1 file changed, 3
jwarning: CRLF will
iThe file will have
warning: CRLF will
The file will have

be replaced by LF in LWE.£9
ics original line
ba raplaced by LF
its original line

success (110 ms 8 2/14/2013 12:54:01 pM)

[master l4beb?7d] Modified seme of thes input values in LWE.95.
insertions(+), 3 deletions(-

1
8.

ondings in your working directory.
in LWE.£95.
endings in your working directory.

Alternatively, one could right-click on the file and select the “Git Commit Tool”, which

brings up the following window indicating that three lines were changed from the version

in red to the version in green.
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4 Git Gui (Git-Example) C/CJROY/Classes/CFD-Advanced/2013/Git-Tutorial/Git-Example

Repository Edit Commit Tools Help
T |current Branch: master

Madified, not staged File: LWE.f95
~ |@@ -29,13 +29,13 (¢ Usa Salact Pracision

Implicit None
Save

-Integer, Parameter :: imax = &b ! Number of points in
-Inteq HH] nmax 500000 ! max § of time steps

iterout = 2 ! number of time steps betwesen out

33 ! Number of points in

tinteger nmax = 50000 ! max # of time steps
+Integer :: itexrout 20 ! number of time steps between out
 E— — Real (kind=FPrec) :: cfl = 0.5 Prec ! CFL number
Staged Changes (Will Commit) Real (kind=Prec) :: toler = 5.0e-14_Prec ! tolerance for convergence
Real (kind=Prec) :: c = 1.0_Prec ! linear wave speed (m/3) -
4 " ]

b

Cormmit Message: & New Commit ** Amend Last Commit

Hescan |
Stage Changed.
Sign Off
Commit |

Push

»

CAUTION: At this point, the file import and changes have not yet been “pushed’ into the

master repository, they have only been added to the local repository.

3.5 Pushing Changes to the Master Repository

To push the changes from the local repository to the master repository, right-click in

the window area (NOT on the LWE.f95 file), select “TortoiseGit”, then “Push”.
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|. = dgroy » classes » cfd-advanced » 2013 » git-tutorial » updated » git-example »

Organize = Indudeinlibrary = Sharewith = Bum  New folder - O e
+r Favorites Mame Date modified Type Size
/s Downloads .git 21443MITT5 , File folder
~b Recent Places | Lwefas View o 15 KB
B Desktop b - b {0 sty o] b bukis
| Dropbox Grotp by 2
Refresh -
N, Customize this folder... o
9 Libraries | € Fetch..
L Documents Poe & Push..
< Git Paste shortcut
.p. . Undo Copy CrleZ | G, Diff
:, :Iusm Git Add al files now | &, Diff with previous version
3 Fictures Git Commit Tool ligu. chowtop
8 Subsersion G.F His_tory |, Revision graph
R videos gz :“‘m |, Repo-browser
i B:sh \B%, Check for modifications
i Computer ™ Rebase...
& Windows7 (C) Shate Wit '| @ Stash Save
< DATAPARTL () 5 Git Sync... =TT
& roycfd (\\alexandria.z A Git Commit -> "master”... .
= i olve...
& groy (Walexandria.ao W, TortoiseGit * 9 R
&) SVN Checkout.. o q“nu'p
& Network # TortoiseSVN Hi
- T8 Switch/Checkout...
¥ Merge..
Properties P Create Branch...
| T Create Tag..
|E Export...
& Add..
# Submodule Add
: 2items :u Create Patch Serial...
" & Apply Patch Serial...

This will pull up the Git Push dialog box, then click on “OK”.

[ push all branches
| Local: master > u]
' Remote: master > Iz’
Destination
@ Remote: |origin »| | Manage |
) Arbitrary URL: x
Options

Force Overwrite Existing Branch (May discard changes)
[ Use Thin Pack (For slow network connections)
. Include Tags
V] Autoload Putty Key
|| Set upstream/track remote branch
[ Always push to the selected remote archive for this local branch
|| Always push to the selected remaote branch for this local branch

e st

S B = I ™




If you get the message that the push was successful, then the changes to your local

repository have been successfully pushed to the master repository.

" C\CJROY\Classes\CFD-Advanced\2013..\Git-Example - Git Command Progress - Tor... N

¢

Writing objects

git.exe push --progress “origin" master:master

Counting objects: 6, done.

Compressing objects: 100% (4/4)

Writing cbjects: 100% (6/6)

Writing objects: 100% (&/6), 3.70 KiB, done.
Total & (deltz 1), reused 0 (delta 0)

To Z:\Git-Repositoryl\Git-Example.git

* [new branch] master -> master
Success (468 ms @ 2/14/2013 12:58:55 BPM)

[ Create pull request ‘vl Abort
O =

If you are developing code with other developers, before you “push” your changes to the
master repository, you should first “pull” any changes that the other developers have
pushed to the master repository since you last synchronized with it. To pull any changes
in the master repository to your local repository, right-click in the window area (NOT on

the LWE.f95 file), select “TortoiseGit”, then “Pull”.

3.6 Other Useful Tools

After you have made additional changes to the code, you may want to examine the
history of the changes to a file/project by right-clicking on the file and selecting “Git

History”. This will pull up the “gitk” tool that is also available in Unix/Linux.
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File Edit View

; Modified same of the input values in LWE 395,

‘Q | = groy » casses b cfd-advanced » 2013 » git-tutorial » updated » git-example »

Type

File folder
F95 File

Size

15 KB

Organize ~ . Open ~ Burn New folder
w7 Favorites Name Z Date modified
W Datinlosds it 2/14/2013 1.03 PM
b Recent Places !@ LWESSS | ) Amansa 103 PM
B Deskiop '~ Open
}. Dropbox Git Add all files now
Git Commit Tool
e | Git History
,.!\ld:rams Git Blame
% Documents Git Gui
= Git Git Branch .
_.g", Music Git Bash
£, Pictures Secure within Identity Finder Vault
=. Subversion Shred with Identity Finder
B Videos Search with Identity Finder
Scan for Viruses...
i Computer Open with v
& Windows7 (C) A Git Commit -> "master”...
- DATAPARTI (D)) #* TortoiseGit ¥
o roycfd (\alexandria.z ﬁ TortoiseSVN 0
& djroy Malexandria.ao Restore previous versions
Send to »
& Network cut
Copy
Create shortout
| Delete
g LWEf95 Date modified: 2'1'1-1.5: Rename 15:50 PM
|- F95 File Size: 142 properties

Help

2013-02-14 12:54'01
2013-02-14 12:51:35

Chris Roy <cjroy@uvt edus
Initial import of Linear Wave Equation code into the local repository. Chris Roy <cjroy@vt.edus>
SHA1ID: c3a135c£01e831058bcdled0cIbiedadadébi3sh & = Row| 1] 3] L
Find prev commit containing: -
Search @ Patch " Tree
@ Diff  Old version ** Mew version  Lines of context: 3 2 [lignore s _
athor: Chris Roy <ciroy@vt.edu> 2013-02-14 13:03:48 . “WEMS
Committer: Chris Roy <cjroy@vt.edu> 2013-02-14 13:03:48 | |
Parent: 14beb7dd4e05f8d5b540060adfb5a2b3145264785 (Modifiy
Branches: master, remotes/origin/master
Follows:
Precedes:
Modified additional inputs in LWE.£55.
IE@ =-34,8 +34,8 @8 save
Integer, Parameter ::  imax = 33
Integer :: nmax = 50000
Integer :: iterout = 20 '
efl = 0.5 Prec ! CFL m
toler = 5.0e-14_ Prec ! toler:
efl = 0.25_Prec ! CFL m
toler = 5.0e-12 Prec ! toler:
¢ = 1.0_Prec ! linea
fsmall = l.e-12_Prec ! small
rtime = 0.0_Prec ! set ir

Exact

- All figlds
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You may also want to see the log file for a given file by right-clicking on the file,
selecting “TortoiseGit”, then “Show log”. This brings up a GUI which shows useful

information about the file in question.

. = groy » classes » cfd-advanced » 2013 » git-tutoral » updated » git-example »
Organize ~ H open - Bum Mew foldes = 8
o7 Favorites Mame Date modified Type Size
% Doanlonds ait 2/14/2013 109 PM__ File falder ]
<3 Racert Flaces L s ~=4/2013 1:03 PM_ F35 File 15K
B Deskiop b= B Open et et Lt
| Dropbox Git Add all files now
Git Commit Tool
G Git History
g orovies it Blame
% Documents Git Gui
= Git Git Branch L
4 Music Git Bash
& Pictures. Secure within Identity Finder Vault
=. Subwversion Shred with Identity Finder
& Videos Search with Identity Finder
Scan for Viruses...
& Computer Cpertdin z
& Windows7 () @ Git Commit -> "master”... H
< DATAPARTI (D7) | TortoiseGit flia ot )
o royefd (alexandria.s |88 TortoiseSYN o B, Diff with previous version
& ciroy (Walexandria.ao Restore previous versions &y Show log
it , P Revision graph
5, Check for modifications
& etwork cut U
& Stash Save
Copy
Create shorteut S Raome
Delete X Delote
Renams X Delete (keep local)
Properties G4, Blame
B Detete and add to ignore list »
e Settings
LWEf95 Date modified: 2/14/2013 1:03 PM Date created: 2/14 % Help
. F95 File Size: 14.2 KB 1#2] About
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£.2* CACIROY\Classes\CFD-Advanced\2013\Git-Tutoria. \LWE95 - Log Messages - Tu:mehﬁ

lllll ter From:  2n14/2013 «  Toi 1472013~ Paths, Authors, Eme | Author Email '_.e b

Graph  Adtions Message Author  Date
Working dir changes
o [EET onginmasterM.. Chri..  2/14/.__
I o Modifled some of the In... Chris... 2[14/...
4 Initial import of Linear ...  Chris... 2f14/...

SHA-1: c3al35cf01e831058bcdledlc3bledadadbbilsh

* Modified additional inputs in LWE,£95.

Path E.. Status L. L..
BLW.. .. Mod.. 2 2

Showing 3 revision(s), from revision 53d286c to revision ¢3a135¢ - 1 revision(s) selected

M Hide Unrelated Changed Paths Show Whole Project Statistics
All Branches Follow renames -
First Parent | Show tags Help

Refresh OK

Steve Eddins (2006), “Taking Control of Your Code: Essential Software Development
Tools for Engineers,” International Conference on Image Processing, Atlanta, GA,

2006 (see: http://blogs.mathworks.com/images/steve/92/handout_final _icip2006.pdf,

last accessed February 3, 2019).

Chacon, S., and Straub, B. (2019), Pro Git, 2" Ed., Apress, Version 2.1.108, 2019-01-31

(see: https://git-scm.com/book/en/v2, last accessed February 3, 2019).

Ben Collins-Sussman, Brian W. Fitzpatrick, and C. Michael Pilato, Version Control with

Subversion: For Subversion 1.7 (Compiled from r5868), (see http://svnbook.red-

bean.com/en/1.7/svn-book.pdf, last accessed February 3, 2019).
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