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Code Repositories

In revision control systems, a repositoryis a data structure which
stores a set of files and directories structure

The whole set of information in the repository may be duplicated on
every user's system (or may be maintained on a single server)

Since a project can involve a lot of people, often in different locations,
repositories (repos) provide a way to work asynchronously (at different
times) on the various parts of the project

Helps prevent one team member’s changes from overwriting another’s
and/or breaking the working copy
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Code Repositories

Some of the metadata that a repository contains includes, among other
things:

A historical record of changes in the repository
A set of commit objects
A set of references to commit objects, called heads

East Tennessee State University CSCl 1210
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Code Repositories

Repos can be architected in several ways

Probably the most popular is a central repository, from which team
members can download the entire code base to their local machine,
work on it, and upload their changes

Any conflicts that occur (and conflicts DO occur!) can more easily be
resolved by comparing changes — or concurrent changes — to earlier
versions of the code

East Tennessee State University CSCl 1210
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Code Repositories

Versioning is the KEY

Projects are usually developed incrementally
Create a basic working version

Add to repo

Develop features and updates

Add, test
East Tennessee State University CSCl 1210
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Code Repositories

Versioning is the KEY

If a change breaks something, versioning allows developers to ‘roll
back’ to the last working version

Then
Figure out what went wrong

East Tennessee State University CSCl 1210
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Code Repositories

We will be using GitHub for our semester projects
There are several steps (following) that have to be completed

The responsibility for creating and maintaining the repo is the Team
Leader’s

Each team member will create a (free) GitHub account, if you don’t
already have one

The Team Lead will create the repo and ensure that all team members
can contribute

East Tennessee State University CSCl 1210
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GitHub

Create a (free) GitHub Account

East Tennessee State University CSCl 1210
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Sign up for an account

https://github.com/

| Sign up |

East Tennessee State University CSCl 1210
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Sign up for an account

Join GitHub

Create your account

Usermame *

¢sci1210-webStars v
Email address *

ramseyjw@etsu.edu v
Password *

Make sure it's at least 15 characters OR at least 8 characters including a number and a lowercase letier.
Learn more

Email preferences

Send me occasional product updates, announcements, and offers.

East Tennessee State University

CSCl 1210
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Sign up for an account

Verify your account Verify your account

Touch the arrows
to roll the image

?
W]
)
When the image 3
is the correct way up
touch Done!

r‘"}’"{‘\j

East Tennessee State Universit Done Q
Department of Computing ©

When the image
is the correct way up
touch Donel
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Sign up for an account

Almost done, @csci1210-webStars! To complete your

GitHub sign up, we just need to verify your email address:
ramseyjw@etsu.edu.

Verify email address

East Tennessee State University

CSCl 1210

Department of Computing
13

Essentials of Web Design

Sign up for an account
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Individual

Pick the plan that's right for you,
personally.

L

Free

$0..

The basics of GitHub for every
developer

Team
Choose a plan to help your team grow and
collaborate.

O]

Pro

$7.

Pro tools for developers with advanced
requirements

CSCl 1210
Essentials of Web Design
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Sign up for an accoun
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Welcome to GitHub

Woohoo! You've joined millions of developers who are doing their best work on

GitHub. Tell us what you're interested in. We'll help you get there.

How much programming experience do you have?

WHATEVER

MNone Alittle

1 don't program at all I'm new to programming

A moderate amount Alot

I'm somewhat experienced I'm very experienced

What do you plan to use GitHub for?

(Select up to 3)

(=]

-
ETD
<=,

Learn to code Learn Git and GitHub Host a project (repository)

vCl 1210

Essentials of Web Design

Sign up for an account

Please verify your email address

on GitHub, we to

Didn’t get the email? Resend verification email or change your email settings.

fication

B

erimy your emall address

nstructi

1t to ramseyjw@etsu.edu

East Tennessee State University
Department of Computing
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Slgn up for an accou nt Create a new repository

A repository contains all project files, including the revision history. Already have a project repository elsewhere?

mport a repository
USE YOUR TEAM
NAME FOR THE
Qwner Repository name * REPO NAME
Team Leads will create the repository cacl2i0-webstars ~ | /| webstars v
Great repository names are shofTand MEMOTInE. TIee0 MEPITETTN, HoW about crispy-telegram?

Description (optional)

Semester project for CSCI 1210

Other team members, see below

Public

Anyone can see this repository. You choose who can commit.

Private
You choose who can see and commit o this repasitory.

Skip this step if you're importing an existing repository.
# Initialize this repository with a README
This will let you immediately clone the repository to your computer.

Add .gitignore: None v Add alicense: None > | (@

Create repository

East Tennessee State University CSCl 1210

Department of Computing Essentials of Web Design

Sign up for an account

jack-ramsey / codeMonsters @uUnwatch~ | 1 feStar 0 o
<> Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security nsights Settings
Mo description, website, or topics provided. ® GitHub Actions Edit
o O30 #
O

) 1 commit P 1bra >0 releases A 1 contributor
Set up Actions

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

East Tennessee State University CSCl 1210

Department of Computing Essentials of Web Design
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GH Landing Page
csci1210-webStars / webStars ® Unwatch ~ | 1 dStar | 0 0
<» Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security nsights Settings
Semester project for CSCI 1210 Edit
Manage topics
1 commit ¥ 1 branch 310 packages > 0 releases A8 1 contributor
Branch: master * New pull request Create new file Upload files  Find file
s€i1210-websStars Initial commit Latest commit 2a7dfds now
[E] README.md Initial commit
EE README.md ’
Semester project for CSC1 1210

East Tennessee State University CSCI' 1210
Department of Computing Essentials of Web Design
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GitHub

GitHub can be complex, but there is a desktop application that makes

things pretty easy

GitHub Desktop
https://desktop.github.com/

East Tennessee State University CSCl 1210
Department of Computing Essentials of Web Design
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https://desktop.github.com/

Overview Release Notes Help

GitHub Desktop

Download for Windows (64bit)

Download for macOS or
By downloading, you agree to the Open Source Applications Terms.

East Tennessee State University CSCl 1210
Department of Computing Essentials of Web Design
21
FILE EXPLORER
.f'. Firefox Installer.exe
POUBLE-CLICK — | ¢ Git-224.1.2-64bitexe
B 0 GitHubDesktopSetup.exe
@ GitkrakenSetup.exe
53l HPEasyStart_9_0_3770_10.exe
index.html
East Tennessee State University CSCl 1210
Department of Computing Essentials of Web Design
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Welcome to
GitHub Desktop

GitHub Deskicp is a seamless way to contribute to projects on
GitHub and GitHub Enterprise Server. Sign in below to get
started with your existing projects,

MNew to GitHub? Create your free account.

Sign in to GitHub.com

Sign in to GitHub Enterprise Server

East Tenne CSCl 1210
Department OJ COMpuUting essenuiais oj web Design
23

USE YOUR NEW GITHUB ACCOUNT ID / PW, NOT YOUR TEAM'’S

Sign in to GitHub.com

Username or email address

csci1210-webStars

Password

East Tennessee State University CSCl 1210
Department of Computing Essentials of Web Design
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Configure Git

This is used to identify the commits you create. Anyone will be

able to see this information if you publish commits. M |< G . t H b

Mame

Desktop better!
Email

Would you like to help us improve GitHub Desktop by|
‘ ramseij.‘@etsu.ecul periodically submitting usage stats?

Yes, submit periodic usage stats
Cancel

Example commit

Fix all the things

B Jack Ramsey co
R Jack Ramsey cof

East Tennessee State University CSCl 1210

Department of Computing Essentials of Web Design
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€) File Edit View Repository Branch Help

Let's get started!

Add a repository to GitHub Desktop te start collaborating

T& Create a tutorial repository...

EF Clone a repository from the Internet...

+ Create a New Repository on your hard drive.

- Add an Existing Repository from your hard drive...

East Tennessee State University CSCl 1210
Department of Computing Essentials of Web Design
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SEARCH ON GITHUB FOR YOUR
TEAM'’S REPO

$H Apps W Bookmarks [IJ Facebook ETSU Google Shoj

ALTERNATIVELY, THE TEAM LEAD, ONCE THE
REPO IS CREATED, CAN DISTRIBUTE THE URLTO
THE REST OF THE TEAM

East Tennessee State University

Department of Computing

E ben4808/webstars
A web-based star map generator
@ Ruby Updated on Aug 14, 2013

[J webstarsystem/webstarsystem_test
test php webstarsystem
W1 Updated on Apr7,2012

E csci1210-webStars/webStars
Semester project for CSCI 1210
@ HTML  Updated 1 hour ago

- 2 3 Next

€SEl 1210
Essentials of Web Design

8@ github.com/csci1210-webStars/webStars

East Tennessee State University

Department of Computing

Clone a repository

GitHub.com GitHub Enterprise Server

Repository URL or GitHub usemame and repository
{ hubot/cool-repo)

https://github.com/csci1210-web!

al path

ram M\Documents\GitHub\webS

Cancel

CSCl 1210
Essentials of Web Design

14
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#@ github.com/csci1210-webStars/webStars

GitHub.com

GitHub Enterprise Server

Repository URL or GitHub usdx@me and repository
{ hubot/cool-repo)

https://github.com/csci1210-webStars/webStars.git

Local path

CAUsers\jramT\Documents\GitHub'webStars Choose...

Cancel

THIS IS THE LOCATION ON YOUR COMPUTER WHERE THE
REPO FILES WILL BE SAVED. YOU CAN CHANGE IT IF YOU
WANT, BUT REMEMBER WHERE IT IS

East Tenne CSCl 1210

Department O] COMpUting CoSerieiats o] web Design
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€) File Edit View Repository Branch Help

Current repository o, Current branch ~ Fetch origin
- -
Q webStars ¥ master ' Never fetched

E 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 Histary

Cd 0 changed files

No local changes

There are na uncommitted changes in this repository. Here are some friendly suggestions far
what to do next.

View the files of your repesitory in Explorer T a—
Repository menu or Ctrl| Shift| F

Open the repository page on GitHub in your browser TE——

Repository menu or | Ctrl| Shift| G

Summary (required)

Description

East Tenne : CSCIl 1210

Departmer ' Web Design

15
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IN CASE YOU’RE WONDERING WHY MY SCREENSHOTS ARE DARK WHILE
YOUR DISPLAY IS WHITE, CLICK FILE->OPTIONS

Options \ x

Accounts Git Appearance Advanced

Light
The default theme of GitHub Desktop

Dark (beta)

THIS IS PURELY A MATTER OF PREFERENCE

East Tennessee State University CSCl 1210

Department of Computing Essentials of Web Design

L4 master

0 changed files

Open the repository page on GitHub in your browser View on GitHub
- View on Gitl

uor Ctrl Shift G

)
Lssentiats oy vvep vesign

Eq _
Department of compurting

32
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l‘_‘) File Edit View y Branch Help

webStars

Changes

0 changed files

webStars.

Commit to master

East Te
Department of Computing

33

< | G e

master

No local changes
There are no uncommitted changes in this repasitory. Here are some friendly suggestions for

what to do next.

Open the repository in your external editor
S ur editol Open in Atom

enu or Cird Shift A

View the files of your repository in Explorer

e e Show in Explorer

ository page on GitHub in your browser
enuor Ctrl Shift G

View on GitHub

REPO DOWNLOADED. SO FAR, NOTHING’S BEEN
CHANGED, SO YOU CAN MINIMIZE THIS WINDOW

11210

Essentials of Web Design

FILE EXPLORER

This is your local copy of the repo, where you’ll create,
modify, and save files as you work. You could use a flash

East Tennessee State University
Department of Computing

34

drive : :
] = | webStars
Home Share WView
4 Cut ><
—J W] Copy path
Pinto Quick Copy Paste Move Copy Delete Rename MNew
access | Paste shortcut to to - folder
Clipboard Organize
i > ThisPC » Documents » GitHub » webStars
~
MNova ~ O MName
B videos git
x Www | | README.md
1210

CSCI 1210

Essentials of Web Design
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TESTING — CREATE A FILE

Q" Ch\Users\jramT\Docurments\GitHub\webStars\index.html - Notepad++
File Edit 5earch View Encoding Language Settings Tools Macro

o B s &l |92 c gl x|
| index html E3 l
1 <hl>Hello World!</hl>|

SAVE IT TO YOUR LOCAL DIRECTORY

East Tennessee State University CSCl 1210
Department of Computing Essentials of Web Design
35

€) Fle FEdit View Reposiory Branch Help

Q weh_Sta T ¥ r‘ﬁas;e;” )

m An updated version of GitHub Desktop is available and will be installed at the next launch. See

Changes 1 History indexhtmi

1 changed file

index.html
East Tenne o CSCl 1210

Department oy Lomputing essentiats of web Design
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l‘_‘) File  Edit L ry Branch Help

webStars master
B An updated version of GitHub Desktop is available and will be installed at the next launch. See
Changes 1 History ndexhtml
1 changed file

index.html

€SEl 1210
essentiais of web Design

East Tenne ——
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€) File Edit epository  Branch  Help

master
f GitHub Desktop is available and will be installed at the next launch. See
-3 Hi

0 changed files
No local changes

There are no uncommitted changes i tory. Here are some friendly suggestions for

what to do next.

Push 1 commit to the origin remote

You hav local commit ing to be pushe:
Push origin

View the files of your repository in Explorer

Open thy GitHub i brows:
pen Ere.po ¥ page on ub in your browser View on GitHub

Ctrl Shift G

Commit to master

East Tenne - CSEIT1210

Updated indexhtm| %
Department oy computing essentiats of web Design
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l‘_*) File Edit View Repository Branch Help

webStars master
B An updated version of GitHub Desktop is available and will be installed at the next launch. See
Changes

0 changed files
No local changes

Th 10 uncommitted changes in this repository. Here are some friendly suggestions for

View the files of your repository in Explorer

nuor Ctrl Shift F Show in Explorer

page on GitHub in your browser
epository menu or Ctrl Shift G

View on GitHub

€SEl 1210
essentiais of web Design

East Tenne
Department oy computing

39
When you go back to do more work...
Someone else on your team may have made changes and/or additions
and uploaded them to the repo
So, first thing you have to do is pull a new copy of the repo to your
computer
East Tennessee State University CSCl 1210
Department of Computing Essentials of Web Design
40
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East Tenne
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l‘_*) File Edit View Repository Branch Help

7 master

webStars

B An updated version of GitHub Desktop is available and will be installed at the next launch. See
Changes History

0 changed files

No local changes

There are no uncommitted changes in this repository. Here are some friendly suggestions for

what fo do next.

Pull 1 commit from the origin remote

The current branch (master ) has a commit on GitHub that does not exis

View the files of your repository in Explorer
Repo menu or Ctrl Shift F

Open the repositary page on GitHub in your browser
Repository menu or Ctrl Shift G

Commit to master

esor Ctrl Shift P

Pull crigin

Show in Explorer

View on GitHub

€SEl 1210
essentiais of web Design

When you go back to do more work...

If you don’t see the ‘pull prompt,” pull anyway:

East Tennessee State University
Department of Computing
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l‘_*) File Edit View Repository Branch Help

& Lgr——

escil210.com
Changes Histary

0 changed files
No local changes

There are no uncommitted changes in this repository. Here are some friendly suggestions for
what to do next.

View the files of your repository in Explorer

nuor Ctrl Shift E Show in Explorer

Open the ity GitHub i brows:
° pen e mp,ojl lory page on ub in your browser View on GitHub

or Ctrl Shift G

East Tenne
Department oy computing
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CSCl 1210

essentiais of web Design

So, one of your teammates made a change...

L:{ ChUsers\jram7\Documents\GitHub\webStarstindex.html - Notepad++

File Edit Search View Encoding Language Settings Tools Macre Run  Plugins Window 7

L= s s &1 |2eclem|lcs | EE|= ImEhme® ™ B B |
[ index hitml L'!l

1 <hl>Hello World'</hl>
2
3
3

</p>

<p>
T I'm one of your team mates. I just made some changes and uploaded them!

The changes will be reflected in your local copy
after you’ve pulled them

East Tennessee State University

CSCI 1210

Department of Computing Essentials of Web Design
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You can use comments to communicate with your team

[ *CA\Users\jram7\Documents\GitHub\webStars\index.html - Notepad-+~
File Edit Search View Encoding Language Settings Teels Macro Run Plugins Window 7

sBEHB RS loelaym|las BE|IS1 Fe@bRa®| @ B |
E\ndeahlmlﬂl

1 <hl>Hello World!'</hl>

2

3 H<p>

4 I'm one of your team mates. I just made some changes and uploaded them!

5 <!-— Jack: add some more content here ——>

</p>

8 </p>

9 I made some more changes...

10 </p>

11|

East Tennessee State University CSCl 1210

Department of Computing Essentials of Web Design

€) File FEdit View Reposiory Branch Help

2 web5t ; V| master

m An updated version of GitHub Desktop is available and will be installed at the next launch. See
Changes 1 index.html
1 changed file

indexhtml

I made some more changes...

East Tenne S—
Department oy computing

CSCl 1210
essentiats of web Design
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l‘_‘) File Edit View ! y Branch Help

webStars Lg—

B An updated itHub Desktop is available and will be installed at the next launch. See
Changes 1 Histary indexhtml
1 changed file

index.html

1 made some more changes...

hanges to indexhtml

d to flesh
oh morg

€SEl 1210
essentiais of web Design
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ON THE GITHUB WEBSITE, YOU CAN VIEW THE FILES
AND HISTORY OF THE PROJECT

csci1210-webStars / webStars @Unwatch» 1| deStar | 0 a
<> Code Issues 0 Pull requests o Actions Projects 0 Wiki Security nsights Settings

er project for CSCI 1210 Edit

D 4 commits ¥ 1 branch 7 0 packages T 0 releases A2 1 contributor
Branch: master > | New pull request Create new file | Upload files | Find file
«csci1210-webStars More changes to indexhim| o Latest commit c2613db 18 seconds ago
[E) README.md Initial commit 34 minutes ago
[E) index.html More changes to indexhtml 18 seconds ago

East Tennessee State University CSCl 1210

Department of Computing Essentials of Web Design
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VIEW EACH COMMIT = THIS IS WHY THE SUMMARIES
ARE REQUIRED; TO TRACK CHANGES

csci1210-webStars / webStars @uUnwatch~ | 1| | kStar | 0 a

<¥ Code |ssues 0 Pull requests 0 Actions Projects 0 wiki Security nsights Settings

Branch: master =

Commits on Jan 8, 2020

More changes to index.html El | c2613db <>
cscil210-webStars committed 1 minute ago

Updated index.html (- Verified EL  scddess <
cstil210-webStars committed & minutes ago

Updated index.html EL | 79sdere <
cscil210-webStars cor

Initial commit Verified 2 zavafds <

cscil210-webStars committed 35 minutes ago

East Tennessee State University CSCl 1210

Department of Computing Essentials of Web Design

[&f CAUsers\jram7\Documents\GitHub\webStarstindex.html - Notepad++ — [m] X
File Edit Search View Encoding Language Settings Tools Macre Run  Pluging Window 7 X
o s Bl Dlocian xxEE 51 E@iboe @ =Y
[ J\ndex.html\ﬂl
1 <hl>Hello World!</hl>
2
<p>
I'm one of your team mates. I just made some changes and uploaded them!
5 <!-— Jack: add some more content here ——>
6 </p>
</p>
9 I made some more changes...
10 </p>
12 <!-- Later on... —-->
13 <div>
14 <p>
15 Lorem ipsum dolor sit amet, gravida facilisi orci nulla. Erat dolor,

sagittis blandit, maecenas quis mi suscipit, risus enim tineidunt erat. Eu
justo, senectus ut mattis laoreet et. Nec ultricies ultrices iaculis non
asperiores urna, nec ut dolor dignissim, sodales purus pretium eget, wisi
integer molestie arcu platea, urna ut in ipsum laoreet. Aenean fusce donec,
arcu elit, placerat arcu lacreet libero eu vitae.

16 </p>

</div>

Department of Computing Essentials of Web Design
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€) File Edit View R y Branch Help

webStars T master

Changes (1 istary indexhtml
1 changed file

indesx.html

nim tincidunt erat. Eu jus
periores urna, nec ut dolor dignissim
t. Acnean fusce donec, a

. I added a <di ere

| thought agood
he

€SEl 1210
essentiais of web Design
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YOU CAN VIEW THE DETAILS OF EACH COMMIT BY
CLICKING IT

csci1210-webStars / we

tars @ Unvatch v | 1 Hstar | 0 0

<) Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security nsights Settings
Branch: master ~
Commits on Jan ,
1 added a <div= here '« B | sdedee <

cscil210-webStars committed

More changes to index.html .. 2 | cze13db <«

cscil210-webStars committed 9 minutes ago

Updated index.html

Verified B2 | scddeeo 33
cscil210-webStars ¢ ed
Updated index.html B | 7esdere o
cscil210-webStars committed 20 minutes ago
Initial commit Verified 2 | zavdfds <

cscil210-webStars committed 43 minutes ago

East Tennessee State University CSCl 1210

Department of Computing Essentials of Web Design
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csci1210-webStars / webStars @ Unwatch» | 1 o Star

[ o
<> Code Pull reguests 0 Actions Projects 0 Wiki Security nsights Settings
| added a <div> here Browse files
I thought this was a good place for a div. Notice how only the changed code is displayed -»
V¥ master
csci1210-webStars committed 1 minute ago 1 parent 2613db commit Sdedslsessfsyeb73e3ly fadb4931c9edsde
showing 1 changed file with 7 additions and 0 deletions. Unified | Split

v 7 EEEEE index.ntml [

H2
</p>

1 made some more changes...

/o

.

+ <l-- Later on -
+ «div>

+ <p>

¥

Lorem ipsum dolor sit amet, gravida facilisi orci nulla. erat doler, sagittis blandit, maecenas quis mi suscipit, ri

€SEl 1210
Essentials of Web Design

@ 7 commits 1 branch (0 packages © 0 releases A8 1 contributor

Branch: master ~ | | New pull request Createnew file | Upload files | Findfile = [aCHCET iR

csci1210-webStars Updated readme / added /images Latest commit 2d47ddb 17

Updated readme / added fimages

Updated readme / added /images

| added a «<div> here

README.md d

webStars

YOU CAN ALSO UPDATE THE
' — README FILE

East Tennessee S CSCl 1210

Department of s of Web Design

27



3/6/2020

Code Repositories

This chart shows the workflow you’ll follow when working on your project.
It’s important to remember that once you’ve made changes, they have to
be uploaded to the repository so everyone will be able to access your work

'§ADD T PUSH
S SUMMARY | 2 CHANGES

(@)

MAKE EDITS

TO
MASTER’

»>

East Tennessee State University CSCl 1210
Department of Computing Essentials of Web Design

Copyrights

Presentation prepared by and copyright of John Ramsey,
East Tennessee State University, Department of
Computing . (ramseyjw@etsu.edu)

*Microsoft, Windows, Excel, Outlook, and PowerPoint are registered trademarks of Microsoft Corporation.

*IBM, DB2, DB2 Universal Database, System i, System i5, System p, System p5, System x, System z, System z10, System 29, z10, 29, iSeries, pSeries, xSeries, zSeries, eServer, z/VM, z/0S, i5/0S, S/390,
0S5/390, 0S/400, AS/400, S/390 Parallel Enterprise Server, PowerVM, Power Architecture, POWER6+, POWER6, POWER5+, POWERS, POWER, OpenPower, PowerPC, BatchPipes, BladeCenter, System
Storage, GPFS, HACMP, RETAIN, DB2 Connect, RACF, Redbooks, 0S/2, Parallel Sysplex, MVS/ESA, AIX, Intelligent Miner, WebSphere, Netfinity, Tivoli and Informix are trademarks or registered trademarks of
IBM Corporation.

sLinux is the registered trademark of Linus Torvalds in the U.S. and other countries.

Oracle is a registered trademark of Oracle Corporation.

*HTML, XML, XHTML and W3C are trademarks or registered trademarks of W3C®, World Wide Web Consortium, Massachusetts Institute of Technology.
«Java is a registered trademark of Sun Microsystems, Inc.

*JavaScript is a registered trademark of Sun Microsystems, Inc., used under license for technology invented and implemented by Netscape.

*SAP, R/3, SAP NetWeaver, Duet, PartnerEdge, ByDesign, SAP Business ByDesign, and other SAP products and services mentioned herein as well as their respective logos are trademarks or registered
trademarks of SAP AG in Germany and other countries.

*Business Objects and the Business Objects logo, BusinessObjects, Crystal Reports, Crystal Decisions, Web Intelligence, Xcelsius, and other Business Objects products and services mentioned herein as well as
their respective logos are trademarks or registered trademarks of Business Objects S.A. in the United States and in other countries. Business Objects is an SAP company.

*ERPsim is a registered copyright of ERPsim Labs, HEC Montreal.

*Other products mentioned in this presentation are trademarks of their respective owners.
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