eoe M+ < > & € (5 N github.com ¢ h +

@ Dream Machine @) Modern Plain...xt Computing &G Infinite Mac @ 12ft Q} AllSides | Bal...doesn't exist. @ The X-Files (... Rating Graph »

00 < > dwv_f25

= O jackireilly / dwv_f25 &

a8 - +- 0 n e

Favorites Name Date Modified

@ AirDrop <> Code () Issues 9 Pullrequests () Actions [ Projects [ Wiki @ Security [~ Insights

@) Recents

2 Applicatio...

© Downloads
5 On My Mac

&} reillyj

iCloud

< iCloud Dri...

(Y Documents
(=] Desktop
=9 Shared

Locations

I Jack’'s Ma...

File Management & Version Control

% _quarto.yml
> B _site

< about.gmd

< ai_init.gmd
% ai_long.gmd

< ai.gmd
> 07 assignments
colophon.md
> 07 images
<% index.gmd
<+ overview.qmd
< policies.qmd
README.md
<% schedule.gmd
® styles.css
< syllabus.gmd

Sep 3, 2025 at 12:24 AM
Sep 3, 2025 at 10:32PM
Aug 26, 2025 at 12:49PM
Aug 26, 2025 at 12:49PM
Sep 2, 2025 at 11:07 AM
Sep 2, 2025 at 11:07 AM
Sep 4, 2025 at 3:09PM
Sep 2, 2025 at 11:07 AM
Sep 3, 2025 at 12:21AM
Aug 26, 2025 at 1:12PM
Sep 2, 2025 at 11:07 AM
Aug 26, 2025 at 12:49PM
Aug 26, 2025 at 12:49PM
Aug 28, 2025 at 9:27 AM
Aug 26, 2025 at 12:49PM
Aug 28, 2025 at 3:37PM

= dwv_f25 Private

- ®Watch 0 vH % Fork 0 v ‘H ¢ Star 0

I—’mainv}}’ )

Gotofile  + 1

M .github/workflows

= jacklreilly Update assign3.qmd v/

Update publish.yml

fbf4ae0 - 4 days ago YY)

2 weeks ago

M assignments

Update assign3.gmd

4 days ago

M images

assignment list fix

last week

[J .gitignore

Update .gitignore

2 weeks ago

[) README.md

Initial commit

2 weeks ago

_quarto.yml

assignment list fix

last week

[ about.gmd

Initial build materials

2 weeks ago

About

Repository for the PAI 400/600
Fall 2025 Course: Data
Wrangling & Visualization

00 Readme
A~ Activity
¢ O stars
® 0 watching
% 0 forks

Releases

No releases published
Create a new release

[ ai.gmd

ai

last week

ai_init.gmd

ai update

2 weeks ago

Packages

No packages published

Never lose anything ever again
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The to-do list

we want to know the exact code
that produces the exact result
that we exactly report

also, we'd like to keep records
preferably open



What does our workflow look like®

data.csv

Bright
ldea

article.Qmd

text,
citations,
code

f > figure.pdf
article.md
. text
knitr —» _. )
cltations,
tables
k» figure.png

Figure credit: Kieran Healy, Plain Person’s Guide to Plain Text Social Science

references.bib

— % pandoc

article.tex

article.pdf

figure.pdf

\\\\\\\\\\\\\\\‘\\A;

references

article.htmi

figure.png

references




So far

goal tools

exact code W/  RiRStudio

J R results directly via quarto; no copying
or typing of intermediate files & results

/ Quarto; programmatic export to

exact result

exactly report

alternate formats

keep records ?

open science

J R/Rstudio/Quarto are all open source




What Is keeping records about”

- Many things:
- Maintaining original copies of data
- Not overwriting with new versions (save a working.csv file if you need 10)
+ Manipulate data programmatically from original source file
+ Keeping versions - allowing you to return, If you like, to prior work
- Working with others; knowing who contributed what

+ Keeping backups and archives of your own work



What Is keeping records about”

- Many things:
Good coding practice
- Maintaining original copies of data
- Not overwriting with new versions (save a working.csv file if you need to)
+ Manipulate data programmatically from original source file
+ Keeping versions - allowing you to return, If you like, to prior work

- Working with others; knowing who contributed what

+ Keeping backups and archives of your own work
Stay tuned



What Is keeping records about”

- Many things:
- Maintaining original copies of data
- Not overwriting with new versions (save a working.csv file if you need 10)
+ Manipulate data programmatically from original source file
+ Keeping versions - allowing you to return, If you like, to prior work
- Working with others; knowing who contributed what

Need a new tool
+ Keeping backups and archives of your own work



The first step In any reasonable file organization strategy

- File organization

- Project = folder, folder = project

+All files for a project go in the folder. Data management files, data analysis files,

data visualization files, quarto written files, bibliography files, (often but not
always) data files

- All files go in the folder. (You can have subfolders)

- Folders should have readme files at the top level. This is to tell someone else
what the project is and how to use .

- |f you break all other sorts of rules, this one will often still save you.



Now we have our project folder. Two main questions remain

* How do we Keep track of file versions in our
oroject folder?

- |t a collaboration, how do we keep track of who
contributed/wrote/edited what in the project”?



What does this versioning look like in the office model”

O AutoSave @ (R) '9 v Q' (3 - WR Lorem ipsum @ No Label — Saved to my Mac v Q  Search (Cmd + Ctrl + U) go

Home Insert Draw Design Layout References Mailings Review View [:] Comments f Editing v @ Share v

abc -
# v Y /A{)) I; r% v A7|_ —|_| Delete Next E‘B v '% :_Bl v — v B. v /é v
—ﬁ a R Resolve -ﬁ I —X — —E] el
Editor Read Check Translate Language New _ [:| Show Comments v Tracking Reviewing Changes Compare Protect Hide Ink

=123 Aloud Accessibility Comment Previous

Lorem ipsum dolor sit amet, consecietur adipiscing glit, sed do giusmod tempor
incididunt ut labore et dolore magna aliqua. Ut enim lad minim yeniam, quis. nosirud

exercitation ullamco laboris nisi Ut aliquip ex ea commado consequat. Duis aute irure
dolor in reprehenderit in voluptate velit esse cillum dolore gy fugiat nulla pariatur.
Excepteur sint occaecal qupidatat non praident, sunt in culpa qui gfficia deserunt mollit What does this actually say? -
anim id gst laborum.

o Jack Lyons Reilly X

+ 130%

Page 1of 1 4 of 69 words X English (United States) ﬁ’/ Accessibility: Good to go . i Focus | @




You have a |lot of tools here!

O AutoSave @ (R) '9 v Q' (3 - WR Lorem ipsum @ No Label — Saved to my Mac v Q  Search (Cmd + Ctrl + U) go

Home Insert Draw Design Layout References Mailings Review View [:] Comments f Editing v @ Share v
abc — :

# v Y /A{)) I; ‘% v A7|_ _|_| L‘;I Delete Next :_B' v % = v — =] v > v /é v
== _ﬁ a ‘ ;A Resolve _j I _>< |- _E] el

Editor Read Check Translate Language New [:| Show Comments v Tracking Reviewing Changes Compare Protect Hide Ink
=123 Aloud  Accessibility Comment . Previous

Lorem ipsum dolor sit amet, consecietur adipiscing glit, sed do giusmod tempor
incididunt ut labore et dolore magna aliqua. Ut enim lad minim yeniam, quis. nosirud

exercitation yllamgo laboris nisi ut aliquip ex ga commado consequat. Duis aute irure, @ sackiyons reilly X
dolor in rgprehenderit in voluptate velit esse cillum dolore gy fugiat nulla pariatur.
Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit What does this actually say? >
anim. id est laborum.
Page10of1 4 of 69 words X English (United States) ﬁ’/ Accessibility: Good to go . J Focus | @ ‘ e = = = - + 130%



Other applications implement similar features in different ways (Apple Pages)

@ % Lorem ipsum

@ 125% v ® , Ty © G @ &

View Zoom Table Chart Text Shape Media Comment Writing Tools

culpa qui officia deserunt mollit anim id est laborum.

Sed ut perspiciatis, unde omnis iste patus error sit voluptatem
accusantium doloremque laudantium, totam rem gperiam eaque
ipsa, quae ab illo inventore yeritatis et quasi architecto beatae

voluptas sit, aspernatur aut odit aut fugit, sed quia consequuntur
magni dolores gos, qui ratione voluptatem sequi nesciunt, neque
porro quisquam est, qui dolorem ipsum, quia dolor sit amet
consectetur adipisci[ng] velit, sed quia non pumguam [do] eius
modi tempora inci[di]dunt, ut labore et dolore magnam aliquam
quaerat voluptatem. Ut enim ad minima veniam, quis nostrum[d]
exercitationem ullam corporis suscipit laboriosam, nisi ut aliquid
ex ea commaodi consequatur? [D]Quis autem vel eum i[r]ure
reprehenderit, qui in ea voluptate velit esse, quam nihil molestiae
consequatur, vel illum, qui dolorem eum fugiat, quo voluptas nulla

pariatur?

Current Document

Fille>>Browse All Versions

» B

Format Document

Text

Default* v

Style Layout

Font
Arial

Regular @

B T U S

Character Styles  None

Text Color ¢

Spacing 18.4 pt
Bullets & Lists None

Drop Cap

Restore

~ Lorem ipsum

Lorem ipsum

culpa qui officia deserunt mollit anim id est laborum.

Today at 11:38 AM

&

Writing Tools

Default*

Style

Font
Arial
Regular

B I

Character Styles

Text Color &

Spacing

Bullets & Lists

Drop Cap

Text

PN B

Format Document

v - pdate




A few notes

Usage of these tools varies significantly.
Less so among students
More among professionals

Many don’t even know they exist

They can also end up pretty quickly, as the
stuff of a Ul designer’s nightmare

=B Jessica Fed..., 7/28/2017 11:36 AM @@

_ Jessica Fed..., 7/28/2017 11:28AM @@

. Jessica Fed..., 7/28/2017 11:30 AM @ @

T T T sdedesrdey Akt — et
SN g W T '—_“‘-l“‘f.c:':"":' ""' :\". S I-.‘_.".: -
1tation _.‘_'_5_1__!__.'_:;1.4\4:1@;'!:[‘4 S .1
ot

Jessica Fed..., 7/28/2017 11:28 AM




The most common form of version tracking Is also the most terrible

Favorites

@ AirDrop
@) Recents
2. Applications
© Downloads

— On My Mac
Gt

iCloud
< iCloud D...

(Y Documents

Desktop

—9 Shared

{ > myreallygoodpaper = ¢ =T

Name

I- Lorem ipsum.docx

- Lorem ipsum edit.docx

- Lorem ipsum edit 2.docx

- Lorem ipsum REVISED.docx

U= Lorem ipsum REVISED with comments.docx
- Lorem ipsum REVISED with comments copy.docx

U= Lorem ipsum REVISED with comments_JLR edit.docx
- Lorem ipsum v2 START HERE.docx

- Lorem ipsum v3.docx

- Lorem ipsum FINAL.docx

- Lorem ipsum FINAL REVISED.docx

U- Lorem ipsum FINAL REVISED LAST.docx
Lorem ipsum FINAL REVISED LAST edit.docx
wh Lorem ipsum FINAL REVISED LAST edit 2.docx

v

(0

O O~
Date Added

Today at 11:51 AM
Today at 11:52 AM
Today at 11:52 AM
Today at 11:52 AM
Today at 11:52 AM
Today at 11:52 AM
Today at 11:52 AM
Today at 11:53 AM
Today at 11:53 AM
Today at 11:55 AM
Today at 11:55 AM
Today at 11:55 AM
Today at 11:56 AM

Today at 11:56 AM

Q




Version Tracking 101

- If you don’t want to do anything fancy, at least version number in your
flesystem reasonably

Q00 (< my really good paper » Q Q00 (< my versioned paper » Q
Name Name ~  Date Modified
I Lorem ipsum.docx @ Lorem ipsum 1.0.docx Today at 11:
@ Lorem ipsum edit.docx @ Lorem ipsum 1.1.docx Today at 11:
U= Lorem ipsum edit 2.docx @- Lorem ipsum 1.2.docx Today at 11:
I Lorem ipsum REVISED.docx @ Lorem ipsum 2.0.docx Today at 11:
@ Lorem ipsum REVISED with comments.docx @ Lorem ipsum 2.1.docx Today at 11:
I Lorem ipsum REVISED with comments copy.docx - Lorem ipsum 2.2.docx Today at 11:
@ Lorem ipsum REVISED with comments_JLR edit.docx @ Lorem ipsum 2.3.docx Today at 11:
I Lorem ipsum v2 START HERE.docx @ Lorem ipsum 2.4.docx Today at 11:.
@ Lorem ipsum v3.docx @ Lorem ipsum 2.5.docx Today at 11:
- Lorem ipsum FINAL.docx @ Lorem ipsum 3.0.docx Today at 11:
@ Lorem ipsum FINAL REVISED.docx I Lorem ipsum 4.0.docx Today at 11:.
m- Lorem ipsum FINAL REVISED LAST.docx "B Lorem ipsum 4.1.docx Today at 11:

U= Lorem ipsum FINAL REVISED LAST edit.docx

wB Lorem ipsum FINAL REVISED LAST edit 2.docx



000 (< my really good paper » Q 000 (< my versioned paper » Q

Name Name ~  Date Modified

. @ Lorem ipsum.docx @ Lorem ipsum 1.0.docx Today at 11:
S I S a I I I l | < e e r @- Lorem ipsum edit.docx @- Lorem ipsum 1.1.docx Today at 11:
] @ Lorem ipsum edit 2.docx @ Lorem ipsum 1.2.docx Today at 11:

@ Lorem ipsum REVISED.docx @ Lorem ipsum 2.0.docx Today at 11:
@ Lorem ipsum REVISED with comments.docx @ Lorem ipsum 2.1.docx Today at 11:
@- Lorem ipsum REVISED with comments copy.docx @ Lorem ipsum 2.2.docx Today at 11:
@ Lorem ipsum REVISED with comments_JLR edit.docx @ Lorem ipsum 2.3.docx Today at 11:
@ Lorem ipsum v2 START HERE.docx @ Lorem ipsum 2.4.docx Today at 11:

@ Lorem ipsum v3.docx @ Lorem ipsum 2.5.docx Today at 11:

[ ) AC-t u a ‘ ‘ e S ' @ Lorem ipsum FINAL.docx @ Lorem ipsum 3.0.docx Today at 11:
y, y | @ Lorem ipsum FINAL REVISED.docx @ Lorem ipsum 4.0.docx Today at 11:.
@ Lorem ipsum FINAL REVISED LAST.docx

@ Lorem ipsum FINAL REVISED LAST edit.docx

“h Lorem ipsum FINAL REVISED LAST edit 2.docx

- Let’s be clear: we can still do better
- But:
» YOou know what the current file Is

- In plain text document formats, you can leave comments to yourself in the
header about what changed in each version

- |t's got some stuff to recommend it. Simple, clear



Better version tracking. What do we want?

Desiderata
+ Always makes most recent version clear
Keeps old variants for easy access
+ Allows for branching
- Allows for tracking of contributions by different contributors
+[Tracks at the project level, not within particular files

- Open



Version tracking systems

track changes/

desiderata

office model

Most recent version clear
old variants for easy access
allows for branching
fracking contributors

tracks at the project level

open




Version tracking systems

track changes/ filesystem

desiderata

office model model (bad)

Most recent version clear
old variants for easy access
allows for branching
fracking contributors

tracks at the project level

open




Version tracking systems

track changes/ filesystem filesystem

desiderata

office model model (bad) model (better)

Most recent version clear
old variants for easy access
allows for branching
fracking contributors

tracks at the project level

open




Introducing Github (with Git)

S0 what are we to do?
- Gt & Github (two separate things, actually!)
-+ A word of warning

- This Is definitely the nerdiest, techy-est thing we're introducing on a
computer level

+ |t requires patience



IS It worth 1t7?

If you use it judiciously and correctly, with an eye toward your interests: yes
- This kind of version control is mandatory for programmers and professional data scientists

For applied researchers, it certainly has its virtues

Sut you can also get yourself into corners

DO you work with many collaborators”? On large, unstructured data sets”? With lots of code,
analysis, and reporting files in plain text? That are prone to change and require management
over time"?

-+ The more you said "yes” to the above, the more this is worth it for you. If you only said
“yes” once (or not at all) it may be less.




SOome userbase guesses™

wild

guesstimate”

scripting statistical software 715% Notable age and field of study curve

open statistical software 50% Notable age and field of study curve

More journals are requiring, SO more Is happening;
open data 509% definitions matter. Some data cannot be shared; some
Is inherent open but with limits (Census), etc

' 1+ LaleX heavily dominant; Quarto less so. Economics &
plal N text writl ng/ 309 QSS sorts more likely. Definitions also matter: using
automated repo rtl Nng LaTeX doesn’t always mean in an automated way
project level version control 10% Git is dominant but not the only way; see Subversion

*I tried to find a better source for this and failed, so this is all anecdata; ie, wild guesses



SO why are we covering it?

A couple reasons

't IS the final piece to the plain text puzzle. You can (and will) pick and
choose what you use after this class, but you should know all the tools

+ There are lots of little bonuses to knowing Git/Github

Even If you don’t use it for everything; being able to use it for some things
can be very nice

+ Collaboration, public file access for reproducibility, website hosting, etc



What is GitHub, and what is GitHub not?

Git(Hub) is for versioning

code and plain text files! This is its primary purpose!

Not While it can be used for data, it's not well suited for it. git is
real |y focused on plain-text code documents

GitHub is for sharing data!

Git Iis primarily for software It has distinct benefits for applied researchers because it

developers tracks whole projects (folders) not just an individual file
Version control is only useful Solo work can also benefit from project tracking and
for collaborative projects versioning
Git is open! It is!

GitHub is owned by Microsoft. There are alternative options
for using Git, however - gitlab, bitbucket, rolling your own
(not recommended)

GitHub is open!




Terminology

- A version control system: software that tracks changes In file content for a
whole folder

+ Git - a particular type of version control software you can use on your local
computer

+ GitHub - a service (free for most students and academics) run by Microsoft,
which hosts your GitHub repositories online, publicly or privately

Repository - a folder that you have entered into a version control system. It’s

just a regular folder with a hidden subfolder (.git) inside it that tracks and stores
all changes



e®e® ([J+v << > Q% £ @ N) github.com ¢ M +

@ Dream Machine @ Modern Plain...xt Computing O Infinite Mac @ 12ft Q} AllSides | Bal...doesn't exist. @ The X-Files (... Rating Graph

ShOW me = 0 jacklreilly / dwv_f25 & Q &8 ~ ++~ O I &8 #

0

<> Code (©) Issues 9 Pullrequests (») Actions Projects [0 Wiki () Security |~ Insights

+ The (private)
GitHub repo for

the course P omain - PO Cotofie  +

# dWV_f25 Private ® Watch 0 ~ Y Fork 0 v Yy Star 0 -

About i3

Repository for the PAI 400/600

=& jacklreilly Update assign3.gmd fbfdae0 - 4 daysago ) Fall 2025 Course: Data
Wrangling & Visualization
™ .github/workflows Update publish.yml 2 weeks ago
0 Readme
M assignments Update assign3.gmd 4 days ago A Activity
" images assignment list fix last week O stars
&® 0 watching
Y .gitignore Update .gitignore 2 weeks ago
Y 0 forks
Y README.md Initial commit 2 weeks ago
. o Releases
[N _quarto.yml assignment list fix last week
No releases published
[ about.gmd Initial build materials 2 weeks ago Create a new release
[ ai.gmd ai last week
Packages
[ ai_init.gmd ai update 2 weeks ago

No packages published




Show me 00O < > dwv_f25 : o o (]

. Favorites Name Date Modified
: @) AirDro
- [he (pn\/ate) ® i & _quarto.yml Sep 3, 2025 at 12:24 AM
GitHUb 'epo for - d @ Recents > B _site Sep 3, 2025 at 10:32 PM D | -
X Applicatio... about.qmd Aug 26, 2025 at 12:49PM
the course ai_init.gmd Aug 26, 2025 at 12:49 PM
& &) Downloads : s
% ai_long.qmd Sep 2, 2025 at 11:07 AM
| o On My Mac # ai.gmd Sep 2, 2025 at 11:07 AM 0/600
. |'t MIrrors o > [0 assignments Sep 4, 2025 at 3:09PM
- colophon.md Sep 2, 2025 at 11:07 AM
(exactly) a — Sep 3, 2025 at 12:21AM
CIGHR Images ep 3, at 12:
7 .
¢ index.gmd Aug 26, 2025 at 1:12PM
older on my 03 =L & overviZw gmd Seg 2, 2025 at 11:07 AM
COmpUter - [5 Documents < policies.gmd Aug 26, 2025 at 12:49 PM
= tSasiiop README.md Aug 26, 2025 at 12:49PM
M ¢ schedule.gmd Aug 28, 2025 at 9:27 AM
) ~—0 Y
It also serves . — Shared % styles.css Aug 26, 2025 at 12:49 PM
the website L % syllabus.gmd Aug 28, 2025 at 3:37 PM
tions
D oca
we use [ Jack’s Ma...
B
0O

No packages published




A fundamental file syncing problem: what is truth®

- Let’s imagine you have a common problem: email and files on your phone,
tablet, and computer

sE=0 088




A fundamental file syncing problem: what is truth®

Now let’s imagine you're walking around all day with
your phone, while your tablet and computer sit
home

sE=0 00

You edit a file on your tablet away from a Wik
network

Unbeknownst to you, your six year old goes on
yvour desktop and edits the same file. “Hi Daddy!”

Your phone sits unchanged.

You return home with your tablet and phone.

What file is the truth”? How does a sync service
decide?




A fundamental file syncing problem: what is truth®

- In GitHub, “truth” is not what is on your local machine

- Truth exists in the centralized GitHub repository online

- \When you want to work on your project, you “check it out” (or pull) from the online repository
(le, download it)

+ Then you do stuff to It

- Then you “c
(commit), a

neck it back In” to t

Nd then send It bac

work with it again

ne local repository, with a note explaining what you've done

K to the server (push it), where it lives until you are ready to

- Note: you'll still have the local version of the files on your computer! But always pull changes
before starting to work, or you'll end up with conflicting copies = merge conflict; one of the
scariest phrases in the git lexicon



Worktlow

Cloud

[ ocal




How do

you check |

N and
out?

The application
keeps track of
all file changes.

When you’re
ready, you
commit your
changes to
version tracking
and then push
back to the
server

Current Repository
dwv_f25

E

Changes 1 History

— w | Filter J

4 1 changed file

assignments/assign4.gmd .

3 [Update assign4.qmd

4 ~
Description
4+

\ J

Commit 1 file to main

3 Current Branch e

Fetch origin
main e

Last fetched 22 minutes ago

assignments/assign4.gmd

T @@ -2,4 +2,23 @@

2 title: "4. Version Tracking in GitHub"

— In progress @«

*In progressx

## Readings & Reference Material

— "Happy Git with R" <https://happygitwithr.com/github—-acct.html>

C L C C £ K«
+ + 4+ + + +

- Bryan, Jennifer. ["Excuse me, do you have a moment to talk about version contro

1?"] (https://peerj.com/preprints/3159v2/)

## Computer Work

C C KX
+ + + +

If you do not have one already, create a GitHub account and obtain a GitHub Persona

1 Access Token.

1. Register a [GitHub Account](https://happygitwithr.com/github-acct.html).

+ 2. (Optional) Install [Git](https://happygitwithr.com/install-git). xNote: this st
ep is only optional if you use the GitHub Desktop Client; if you use any other clie
nt, you must install Git at the command line.x

+ 3. Install a [Git Client] (https://happygitwithr.com/git-client.html).
ecommend you use the [GitHub Desktop Client] (https://github.com/apps/desktop), whic

I strongly r

h comes with git built-in, so that you do not have to install git separately.

+ 4. Get a [Personal Access Token] (https://happygitwithr.com/https-pat).
5. Connect to [GitHub and start an initial repo.](https://happygitwithr.com/push-pu



And what is all of this business?

A repository switcher, for using multiple repositories
- Controlling branches - different variants of the same project

- Committing changes 10 the local repo | a_—————

g ST o TSI T e
=< [rier y @ 2,4 +4,23 @@
2 title: "4. Version Tracking in GitHub"
. | 1 changed file 3 L \
- Including change messages e " ¢
‘,' 5 - 1In progress @« ‘r' L
‘ + *In progressx
! L
i * ‘ ‘)
g\ + ## Readings & Reference Material ( ‘
\i‘ § i ﬁ
[ [ [ \ + - "Happy Git with R" <https://happygitwithr.com/github-acct.html> ' |
o Fetc h I n g C h an g eS p u I I I n g an d p u S h I n g : + - Bryan, Jennifer. ["Excuse me, do you have a moment to talk about version contro i 5
) ) ’ 1?"] (https://peerj.com/preprints/3159v2/) } '
5 - .
% + ## Computer Work
| ) ,<1 ;
N : q"‘ + If you do not have one already, create a GitHub account and obtain a GitHub Persona
] o = P Q' 1 Access Token. ;
e e ! : :
TeXt and fl ‘e Change | ﬂ [Update assign4.gmd N + 1. Regist [GitHub A t] (https: i twi i - |
. Register a itHub Accoun ps://happygitwithr.com/github-acct.html).
r (Description q‘ + 2. (Optional) Install [Git](https://happygitwithr.com/install-git). xNote: this st "
' ep is only optional if you use the GitHub Desktop Client; if you use any other clie n \
\ nt, you must install Git at the command line.x ‘wf '
; I + 3. Install a [Git Client](https://happygitwithr.com/git-client.html). I strongly r v
'] ‘ ecommend you use the [GitHub Desktop Client] (https://github.com/apps/desktop), whic l
A+ &f h comes with git built-in, so that you do not have to install git separately. ‘w
) + 4. Get a [Personal Access Token] (https://happygitwithr.com/https—pat). (/l
\ 7anlrr1_it1‘file to main + 5. Connect to [GitHub and start an initial repo.](https://happygitwithr.com/push-pu /

< = = =9

—_— — — - —

—_—— — —— —~——— =
——
== —— _ = —— = =  — ——a——



What have we gotten ourselves into here?

- The devil is In the detalls
+ Workshop this week: actually installing and using GitHub
- |In the meantime, start your installs. (See instructions in Week 4 assignment)
1. Sign up for GitHub
2. Install the GitHub Desktop Client
3. Link the two

- We'll take it from there in the workshop, with an expected level of confusion and standard
computer error messages



Version tracking systems

application/ filesystem filesystem Git/github

desiderata

office model model (bad) model (better)

Most recent version clear
old variants for easy access
allows for branching
fracking contributors

tracks at the project level

open




A few final words on Git/Hub

- @it (and GitHub) is a rabbit hole. It goes down deep.

» You can go down deep too! Resolving merge conflicts, branching, rebasing, pull

requests, command line options . . . etc. It goes on, especially when you start actually
working with others in git repos

- Very powertul and complicated. Large engineering companies manage their entire
codebase Iin git.

+ The entire source code for Microsoft Windows is in a 3.5 million file git repo

-+ But we’re not trying to be complicated. The goal we have is to use Git in the simplest
possible way, building a base for potential complexity later

- Single user, pull, add/commit, push



File Storage



Data In three places

Network Storage




Memory

-+ Computers, remember, are fundamentally about
manipulating items in memory according to
processes followed by the CPU

- Memory (RAM) is temporary storage for immediate
manipulation by the CPU

- There are multiple levels to memory - RAM, cache,
registers

- When you read data into R, you are very literally
moving from somewnhere else Into working memory



| ocal Storage

- Where things are kept, long term, In your computer
- Old style: hard drive (HD)
- New style: solid state disk (SSD)
- Removable discs/disks (CDs, tapes, floppies, etc)
- \When you turn your computer off, both SSDs and HDs
keep their contents (unlike memory, which requires

DOWEr)

+ Local storage organizes your data in a filesystem




Filesystems

- Provides an
organizational system for

the location of the files Directory Tree

- When you access a file,
what happens?

- The operating system
looks up where your
file Is stored in a
directory tree.

Storage Platters

- The directory tree
points to where the
actual data is on the
drive.




Filepaths

Tell you where In the tree to go. We often represent trees like
the right.

PAIGOO is in Syracuse is in Courses is in Work is Iin
Documents i1s In Home is in Users i1s in HD

Or: ~/documents/work/courses/syracuse/pai600

""
o |

T
=

— Applications

Desktop

Documents

datasets
— github

home

work

courses

—— syracuse
| F—— pai600

research

service

logistics

miscellanea

Downloads

Dropbox

Local

Movies

Music

— Library

Pictures



L ocal storage Is flaky and unreliable

- |t has no built in resiliency
+ How valuable, would you say, the data on your computer is to you?
- Homework?
+ Projects?
- Work"
- Pictures of your family?

- |f you care about any of this, you need to back up your data



How to back up your data

coples of different Copy
your data media off-site



Why three?

*You should always assume something should fall.
“Three is two, two is one, one is nhone”
-+ Common failures:
+ Any drive can fail mechanically
+ Something could happen in any one particular physical location

' You could mistakenly do something to your data and need to recover



Things that are not sufficient backups by themselves

- Dropbox, OneDrive, Google Drive, iCloud

- Protects your computer, but deletes files as soon as you do
- GitHub

+ Tracks versions, but not large file storage
-+ Emailling yourself a file

- We've all done it in a pinch, but . . . just no



Good 3-2-1 systems

+Typically have a local versioned backup drive
+ In case you delete a file

-+ Some kind of online backup
+ In case something happens to your physical location
+ Preferably not Dropbox/OneDrive/etc,

+In truth, this Is a sliding scale. Dropbox online sync is better than no online
sync



Network (remote) storage

Flles that exist elsewhere, either
Directly addressable (like a web link)

- Stored in some more complicated database structure

Network Storage

- Sometimes accessible via API

*You can draw a distinction between network storage
(ohysically at your location, but over the local network) and
internet storage (anywhere in the world)

- We'll talk more about these later



Next week

- Data formats, importing, exporting, and basic management

Workshop this week

- Github

- More R, Quarto, etc



