What is GitHub?

https://youtu.be/w3jlLJU7DT5E



Why should we use GitHub?

 Stay organized

* Easily collaborate with others

 Roll back to earlier versions

» Have all your code in one secure place

 Track your changes

 Share your code while keeping track of future
changes




Where do we store projects on GitHub?

A GitHub repo — or repository — is a storage space where your
projects can live. It can be a local folder on your computer or
an online storage space such as on GitHub or the cloud.




How do we access GitHub?

‘XX Jol

GitHub Desktop is awesome!
https://desktop.github.com/



GitHub Desktop Quick Demo

File FEdit View Repository Branch Help

Y An updated version of GitHub Desktop is available and will be installed at the next launch. See what's new or restart GitHub Desktop.
Changes History

0 changed files

Create a new repository

Mo local changes
Would you like to open this repository in Explarer?

‘ Summary (required)

Description

Commit to master

Committed a minute ago

Initial commit Hnce

let’s create a new repository in our GitHub folder!




GitHub Desktop Quick Demo

() File Edit View Repository Branch Help

Publish repasitory

P ‘Current branch
Publish this repository to GitHub t-’

v P
master &

-

Current repository
& meowR

File Edit ion  Build Debug

- % & - @ @ & | [A cotefiefundion B - Addins - ) Project: (Noneg) -
2l 1ad_extraction_basic_20181016.R 2 LAD_Extraction_Script_20180405.R B README.md" — [  Environment History Connecions
A | e o oeview - B - 9@ Insert - B Run +~ & M | B mportDataset ~ | ¢ = List

# meowR il Global Environment ~ | @

Home Share
this is code for cats who Tove to meow!

# Quick access

gitattributes
I Deskiop <

£.9 README.md

Documents
Files Plots Packages Help Viewey

Pictures
=+ export ~

3# Dropb
New_Aricle:

Resubmi

340 Markdown

Console  Terminal =0

¥ Netwerk
C:/Users/kamoskea/DropbowR_Packages_GitHub/meowR/ = Ve

R version 3.5.1 (2018-07-02) -- "fFeather spray”
copyright (C) 2018 The R Foundation for statistical Computing
platform: x86_64-wb4-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()" or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type ‘contributors()' for more information and
"citation()’ on how to cite R or R packages in publications.

Type ‘demo()’ for some demos, 'help()’ for on-line help, or

"help.start()" for an HTML browser interface to help.
Type 'q()’ to quit R.

Let’s open the README.md file and let the world know what our project does!



GitHub Desktop Quick Demo

€) File Edit View Repository Branch Help

[ Current repastory Current branch . Publish repository
meowR master "> publish

1 An updated version of GitHub Desktop is available and will be installed at the next launch. See what's new or restart GitHub Desktap.

Changes 2 History Rhistory
e 2 changed files
# Rhistory

¥ READMEmd

The file is empty

ﬂ publishing the meowR package!

making the meawR package available to

th ]

Commit to master

We can see the changes that we made to our project here — notice the
README file.




GitHub Desktop Quick Demo

It is a good practice to write a quick commit about what we changed and why —
especially for our future selves!




GitHub Desktop Quick Demo

€) File Edit View Repostory Branch Help

meowR master ™ puplish t

= Current repository 5, Current branch Publish repository
] An updated v of GitHub Desktop is available and will be installed at the ne:

Changes 2 History Rhistory
e 2 changed files

¥ Rhistory

¥ READM

The file is empty

B rublishing the meowR package!

making the meawR package available to
£ i

Hit that publish button!




GitHub Desktop Quick Demo

Overview Repositories 5 Stars 3 Followers 1 Following 5

Type: All ~ Language: All ~ li.- New

meowR

code for cats!
Updated a minute ago

Aaron Kamoske

dKamaoske akamoske.github.io

Michigan State Forked from barryclark/jekyll-now

—-

ept. Leography Build a Jekyll blog in minutes, without touching the command line.

@css ¥22193 & MITLicense  Updated 28 days ago

Edit bio canopyLazR

R package to estimate leaf area density (LAD) and leaf area index (LAI) from
© Michigan airborne LiIDAR point clouds

Bd akamoske@gmail.com ®rR K1 Y1 dsOther Updated on Aug 25

2 https:/fakamoske.github.io/

R_SMAP

R code for processing SMAP data

@R Updated on Sep 18, 2017

Now our project is available to world!




GitHub Desktop Quick Demo

Now that our project is in a GitHub repo it is really easy to populate it
with code or anything else you may want to store on GitHub.

Let’s write a quick function that all cats will appreciate and save it in our
local repo folder!

Session  Build  Debug Profile Tools  Help
2-% & - @ @ & | AGiiuncdion :

- A (T
) Save File - Untitled1
&) untitled1*

- A = B Ssource on Save . A | 3 v 4 » Dropbox » R_Packages_GitHub > meowR
1+ meowR number. of . pets
2= i L :number . of . pets

i 1l
rint( "Meow!"
P ~ Mame
@ gt
| .gitattributes
& | Rhistory
£33 README.md

~ Hide Folders



GitHub Desktop Quick Demo

Current repositony p Current branch - Fetch origin
Last fetched 21 minutes ago

L

Now we can push our function to our repo!



GitHub Desktop Quick Demo

D 2 commits > 0 releases 13 1 contributor

]
Branch: master New pull request Create new file | Upload files = Find file

& akamoske publishing the meowR package! .. Latest commit ¢8252b9 a minute ago

[E) Rhistory publishing the meowR package! aminute a
E) .gitattributes nitial commit 35 minutes a
& README.md publishing the meowR package! minute a

E) meowRR publishing the me ackage! minute a

README.md

meowR

akamoske / meowR @ Watch ~

¢> Code ssues 0 Pull requests 0 Projects 0 nsights Settings

Branch: master « meowR / meowR.R Find file = Copy path

!ﬂ akamoske publishing the meowR package! d@25269 a minute ago

1 contributor

6 lines (5 sloc) 92 Bytes Raw | Blame History L & m
mzowR <- function(number.of.pets){
for (i in 1l:number.of.pets) {

print("Meow! ")

meowR is alive!




Creating R Packages With GitHub

Its pretty cool that we can host our code on GitHub, but
what if we could create a package that we could load
Into R — just like any other package that we use in R.

R and GitHub make it really easy to do just this!




Creating R Packages With GitHub

&0 Untitied1 - |
o A ™ BsourceonSave | @ 2. B rn B Ecoure -
1 #rirst pow need to install and then load & cousle of packages.
2 librarytCdevtools]
5 libraryiroxygenz )
4
5 #hext, set the Ffolder where Jow want to create yowr package. T wswally just set the working director)y.
6 setwd('C:/Users/saaron kamoskeDropboxR_Packages_GitHub'")
7
B #ow we can oraeate all the Files neegded to create the package.
O devtools::createl "MeowCat”
10
11 |

First we need to generate all the files that are necessary
to host a package on GitHub. All the files that you need
should now be in your folder. Open the DESCRIPTION file
In RStudio so that you can edit the appropriate lines.



Creating R Packages With GitHub

&) Untitled1* 2 DESCRIFTION -

s A 5 e

fackage: meowcat

Title: what the Package Does one line, title case)
version: 0.0.0,9000

suthors@r: person("First", "Last", email = "first.last@example.com", role = <{"aut", "crea"ll
Description: what the package does one paragraphl.

Depends: R £»= 3.5.00

Licensze: what license is it under?

Encoding: UTF-8

LazyData: true

[ U v - TS [ R S R T )

H

It should look like this — we can update this file with our
information. GitHub and R will use this information to
create our package.



Creating R Packages With GitHub

&) Untitled1* 2 DESCRIFTION

@« A T e

Package: mMeowZat

Title: our cat friend will tell us how much they love us!

version: 0.0.0,9000

author=@r: persond"First"”, "Last", email = "first.last@example.com”, role = c{"aut", "cre"l)
pescription: Meow, meow, medw!|

Depends: R {>= 3.5.00

License: What Ticense is it under?

Encoding: UTF-8

LazyData: true

L B o v N [ T, I SR PO N

|_'|

We can update this as needed!



Creating R Packages With GitHub

Date modified Type

3PM  File folder
3PM  GITIGNCRE File
1PN RBUILDIGNCRE File
W File
PPN R Project
& NAMESPACE 11/18/2018 103 PM File

Now that the DESCRIPTION file is set, we can load our R
functions (as individual R scripts) into the R folder that
was created by the above line of code. Next, open the R
script because we need to add a couple of lines of code
to the top so that there will be help documentation
when the package is downloaded.



Creating R Packages With GitHub

94 - % & - = 8 & A Ehietngon | BB - addins -

&) Untitled1* B DESCRIPTION i meowr.R
@ A | Bsourceonsae ® 7. 3
1 # meowk tells us how much our cat Friends Jove pets!
2 &
3 & Typpe in the number af pets ouw wandt to give auwr cat friend!
4  #
5 & @param enter & while number from I-100 to give the cat some pets
6 # Greturn pet the cat angd ther will meow!
7 # Gexport
8 |
S+ meowhR <- functionCnumber.of.petsi{
10« for i n l:number.of.pets) |
11 print"mMeow! "]
12 T
15 7}
14

We can just reuse the function that we created in the
previous example — but we need to add a couple lines of
code to it.



Creating R Packages With GitHub

iR Untitled1* & meowR.R =
v A = Bsourceonsae | ® oy | B run B  Ersource - =

1 #First yow need to Jnstall and then Toad & cousle of packages.

2 Tibrary(devtools)

3 libraryroxygen

4

5 #wext, set the Folder where Jpow want to create Jour package. T wsuwally Fust set the working directar).

6 setwd("C: Userssaaron Kamoske/Drophox/R_Packages_GitHub")

7

B Mow we can creste &1 the Files needed to create the package.

O devtools:icreatel 'Meowlat”)

11 #set the working director) to owr gew R package Ffolder
12 setwd(". /MeowZat" )

14  #oreate a warkdows document that can be wsed as owr fhelp information For oowe Fusctions
15 devtools::document ()
16 |

Now that these lines are added to the top of the function
there are just a couple more steps to complete the
process.



Creating R Packages With GitHub

L) File Edit View Re to ranc Help

=] Current repository Current branch + = Refreshing repository

MeowCat master Hang on...
[ﬂ An updated version of GitHub Desktop is available and will be installed at the next launch. See what's newr or restart GitHub Deskiop,
Changes History

0 changed files

Publish repository O

GitHub.com Enterprise

Description

Keep this code private

‘ Summary {required} No local changes

Would you like to open this repository in Explorer?
Cescription

Now lets push our new package to GitHub using the
same method we discussed previously.




Creating R Packages With GitHub

akamoske / MeowCat @ Wakch~ 0 % Sar 0
<> Code Issues 0 Pull requests 0 Projects 0 Insights Settings

No description, website, or topics provided.

Manage tapics

1 commit P 1branch © 0 releases 22 1 contributor

TR
Branch: master = MNew pull request Create new file  Upload files = Find file

,11 akamoske Initial commit Latest commit 45c9<6b a minute ago

R Initial commit a minute ago
man Initial commit a minute ago
=) .Rbuildignore Initial commit a minute ago

.gitattributes Initial commit a minute ago
=) .gitignore Initial commit a minute ago
=) DESCRIPTION Initial commit a minute ago

=) MeowCat.Rproj Initial commit a minute ago

=) NAMESPACE Initial commit a minute ago

T —
Help people interested in this repository understand your project by adding a README.

Its alive!




Creating R Packages With GitHub

ot & - B @ & (4 condeindon | B - sdins - ) Project: Mone -
& untitizdr - R meowRR —[" | Emironment History Connections =0
@ A = BsourceonSwve | & N | Brn B Esource - = & @ B ImportDataset = | @ List «+ | €
1 #irst you peed to install and then Joad a couple of packages. i Global Environment O
2 lhrary(devtools)
3 Tibrary(roxygen2)
4
5 #wext, sel the folder where youw want To create your package. I usually just set the working directory. Enviranment is empty
6 setwd('C:/uUsers/aaron Kamoske/orophox/R_Packages GitHuk")
B
& Hwow we can create alf the files needed ro create the package.
9 devtools::create( Maowcat™)

11  #ser the working direcrory to owr new R package foider
1z serwd(". /Meowcat")

14  #Foreate a markdown document that can be used as our help information For our functions
15 devtools::document()

17 #7ets Toad our package end put it to use
18 dnstall_github("akamoske/mMeowcat')

20 #7ets load our Fibrary
21 Tibrary(meowcat)

22 Files Piots Packages Help  ‘Viewer =0
23 #lets see what owr Tunction is about awn s & A @ e
24 “meowR

25 Fe: meowR tells us how much our cat friends love pets! = | Find in fople

26 #lers run meowd

27 meowR(65) meowR {WeowCat) R Docurmentation
28

meowR tells us how much our cat friends love pets!

281 (op Level) © Rsaipt = Description

Consale  Terminal =] type inthe number of pets you want to give our cat frisnd!

«

“Maeee00000 oY | " Usage

"Maeee00000 oW |

“Meeeeoo00oowWwe | " meawR (number . of . pets)
“Maaee000000WwWWWW ! "

"Meeee00000CWwY | " Arguments
“MeeeenoooooWi | "
“Maaee000000WwWWWW ! "
"Meeee00000CWie | "
"Meeeeooooo oW |
“MeeeenoooooWiv | " Value
“Maeeenoono oWy | "
"Maeee00000 oW |
“"MeeeenoooooWii ! "
"Meeee0ooDoowwwWY | "
"Mesee00000oW | [Package MeowCat version 0.0.0.9000 Index
“MeeeenoooooWi | "

“Maaee000000WwWWWW ! "

"Meeee00000CWie | "

“MeeeenoooooWi | "

“Maaee000000WWWWWW!

[1] "MeeezonoooCwWwwwww! "

>

3

number.of.pets  enter a whie number from 1-100 to give the cat some pets

pet the cat and they will meow!

EEEEFFEEEEEEEEEEEEEE]

Lets load our package and put it to use!



GitHub as a Collaborative Tool

KirbyCat / MeowCat

Forking akamoske/MeowCat

It should only take a few seconds.

O Refresh

One of the best parts about GitHub is how you can use it
for collaborative research. This is done via forking and
pull requests! It looks like someone is forking our new

package!




GitHub as a Collaborative Tool

Once you fork someone’s code you can make changes as
needed and then alert the original coder to these
changes. Looks like KirbyCat is making some changes.



GitHub as a Collaborative Tool

Open a pull request

Create a new pull request by cormparing changes across two branches, If you need to, you can also compare across forks,

(N} bazz fork: akamoshke Meowlat = baze: master» | & | head fork: KirbyCat/MeowCat = compars: master =

« Ableto merge, These branches can be automatically merged.

ﬂ | Made the cat's response more realistic

Wit Preview

o — Now KirbyCat
would make a
e, pull request to

* Allow edits from rmaintainers, Learn rmore

let us know
about their
changes.

<1 commit [E1 file changed [0 commit comments 121 contributor

B Commits on Now 18, 2018

m KirbyiCat vade the cat's response more realistic

Showing 1 changed file with 1 addition and 1 deletion, Unified | Split

R mecwk R Copy path | Wiews file L1

R -E,6 45,5 (@D

mecwf <~ funckion)number .of.pek =) {
for (i in 1:number.of.pets) {
primt( Hecw! "
primt( ‘MeeeeoomoookbRREH! )




GitHub as a Collaborative Tool

akamoske / MeowCat @ Watth~ 0 % Sar 0

Code Issues 0 I Pull requests 1 Projects 0 Wiki Insights Settings

Filters ~ is:prisiopen Labels Milestones New pull request

L] 1Y 10pen v 0O Closed Author = Labels = Projects = Milestones Reviews Assignee ~ Sort -

LI 11 Made the cat's response more realistic
#1 opened a minute ago by KirbyCat

Q ProTip! no:milestone will show everything without a milestone,

Now we can see the pull request that KirbyCat made and
see If we want to implement it.




GitHub as a Collaborative Too

Code Issues 0 19 Pull requests 1 Projects 0 Wiki Insights Settings
Made th ' listi

ade the cat's response more realistic
KirbyCat wants to merge 1 commit into  akamoske:master from kirbycat:master

i Corwersation 0 < Commits 1 B Checks 0 Files changed 1

]
Changes from all commits >  Jump to..> +1-1HE Diff settings «

Made the cat's response more realistic

changed meow to meesooowww!
KirbyCat committed 9 minutes ago  verified commit f99d@e7788b8BAdTS fA192c3ddabbBibeb85d5e6

R/mecwk .k Copypath  Viewfile [J » [ v
@ -8,56 +8,5 @
mecwl <- functioni{number.of.pets}{
for (1 in l:number.of.pets) {

print("Mecw!™)
print (" Meeeecoooockbiutdd | ™ )

Q ProTip! Use n and p tonavigate between commitsin a pull request.

We can see these changes.




GitHub as a Collaborative Tool

g KirbyCat commented 3 minutes ago First-time contributor

changed meow to megeooowmww!

u Made the cat's response more realistic .. werified

changed meow tTo meeeooow!

Add more commits by pushing to the master branch on KirbyCat/MeowCat Labels
Maone yet

Continuous integration has not been set up

Several apps are avallable to autornatically catch bugs and enforce stde. Projects

MNane yet

This branch has no conflicts with the base branch
kerging can be performed autornatically.

Merge pull request L You can also open this in GitHub Desktop or view command line instructions,
& Write Preview M B J 6K o@D

Thanks for the tip! I'l merge these togetherl|

Motificatig

Attach files by dragging & dropping, selecting them, or pasting from the clipboard,

)
B Styling with Markdown is supported Close and comment Comment

Lets leave a comment and then accept the changes!




GitHub as a Collaborative Tool

Add more commits by pushing to the master branch on KirbyCat/Meow(Cat

@ Continuous integration has not been set up

Several apps are available to automatically catch bugs and enforce style,

This branch has no conflicts with the base branch

hAerging can be performed automatically.

T
Merge pull request L fou can also open this in GitHul Desktop or view command line instructions,

Lets leave a comment and then accept the changes!



GitHub as a Collaborative Too

akamoske / MeowCat ® Waich~
<> Code Issues 0 Pull requests 0 Projects 0 Insights Settings

Branch: master+  MeowCat / R / meowR.R Find file = Copy path

a KirbyCat hdade the cat's response more realistic f899d@e? 12 minutes ago

2 contributors am

14 lines (12 sloc) 373 Bytes Blame | History [J »° T

' meowR tells us how much our cat friends lowve pets!
' type in the number of pets wou want to giwve our cat friend!

' @param number.of.pets enter a whle number from 1-188 to giwve the cat some pets

' @return pet the cat and they will mecw!

#
#
#
a
#
#
#

' jgexport
mecwh <- functioni{number.of.pets){

for {1 in Ll:number.of.pets) {

print (" Meeee coooooimiidy ™)

We can see the changes now!




GitHub as a Collaborative Tool

281 [Top Lewel] =

Cansale Terminal
-y -

[1] "Meesecoooooweisieisiy! "
[1] "Meesecoooooiwisiisiy! "
[1] "Meesecoooooiweisiisiy! "
[1] "Meeesoooooowhwivwsiy! "
[1] "Meeesoooooowhwivusiy! "
[1] "Meeeecooooowwiiwsiy! "
[1] "Meeeesoooooowhwivisiy! "
[1] "Meesecoooooweisieisi! "
[1] "Meesecoooooweisieisiy! "
[1] "Meesecoooooweisieisiy! "
[1] "Meesecoooooiwisiisiy! "
[1] "Meesecoooooiweisiisiy! "
[1] "Meeesoooooowhwivwsiy! "
[1] "Meeesoooooowhwivusiy! "
[1] "Meeeecooooowwiiwsiy! "
[1] "Meeeesoooooowhwivisiy! "
[1] "Meesecoooooweisieisi! "
[1] "Meesecoooooweisieisiy! "
[1] "Meesecoooooiwisiisiy! "
[1] "Meesecoooooiweisiisiy! "
[1] "Meeesoooooowhwivwsiy! "
>

Lets reload our package in R and see how it works now!



GitHub as a Collaborative Tool

The ability to carry our a project from idea, to code, to
package, via a collaborative framework, is what makes R
and GitHub so unique and useful!



GitHub Pages

GitHub pages is a great way to make a website for free
that is hosted on GitHub. These aren’t fancy but get the
job done and are free! Best of us, there are many themes
that use R markdown to create pages!

Aaron G. Kamoske
& PhD student interested in remote sensing, ecogeography, and landscape ecology

h Publications CV Blog




Helpful links!

Pull requests:
Creating R packages:
GitHub Desktop:
Simple GitHub Page Theme:
Official GitHub Help:
GitHub Pages:
Jekyll Themes for GitHub Pages:
GitHub Pages Tutorial:
GitHub and Jekyll Tutorial:

Popular GitHub Pages Supported Jekyll Themes:


https://www.youtube.com/watch?v=_NrSWLQsDL4
https://hilaryparker.com/2014/04/29/writing-an-r-package-from-scratch/
https://www.youtube.com/watch?v=77W2JSL7-r8
https://github.com/barryclark/jekyll-now
https://help.github.com/
https://pages.github.com/
https://jekyllrb.com/
https://guides.github.com/features/pages/
http://jmcglone.com/guides/github-pages/
https://github.com/jekyll/jekyll/wiki/Themes

