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SWE 432, Fall 2016
Design and Implementation of Software for the Web




Today

» Before we can really make anything, there’s a
bunch of technical stuff to get out of the way

* Jools make our lives so much easier
* Actually, this is what a lot of software engineering
research is - making better tools for making

software!

 Joday we'll cover version control, and some really
basic hello world stuft in HTML* and Javascript*

*See next 2 lectures for a lot more detail
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Version Control



We've always had some
kKind of version control

- . el o

Carbon copies?



Git
* One of the latest generation of Version Control

Systems (VCS)

 Came out of the Linux development community

e [ast
e Supports non-linear development
* Fully distributed (no need for “central” server)

* Able to handle large projects ettectively
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Distribution Model

Centralized Model

Computer A Central VCS Server

Examples:
CVS, Subversion, Perforce



Distribution Model

Centralized Model Distributed Model
Computer A Central VCS Server m aaaaaaaaaaa
— Version Database
( file ),\
™~ version 3 ) m

( version 2 )
Computer B
( o

( Checkout )/ // " )
Examples:
CVS, Subversion, Perforce Examples:

Git, Mercurial
No central point of failure

No latency when doing most operations



LaToza/Bell

GitHub

You don't need a central server to use git
But it sure makes It easier

GitHub: Free open source hosting site

e [or students, free private repositories too!
Set up a user account

Create a repository

Add collaborators

GMU SWE 432 Fall 2016
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Workspace

E.g. The files you see

LaToza/Bell

add

commit

chec

Index

diff

Git’s local record of changes

kout

Local repository

commit

pull

GMU SWE 432 Fall 2016

Git, High level

push

fetch

Git’s local repository

Remote repository

E.g. GitHub

10



Typical Use Case

Person 1 Person 2

Create Project & Repo

Push to Github ' q Clone from Github
Edit/commit | |
, , h Edit/commit/push
Edit/commit | |
Edit/commit Edit/commit
Edit/commit
Pull/push h'

Pull/push
Github



Git Demo

https://try.github.io/levels/1/challenges/1

Download and install git:
https://git-scm.com/downloads

Also: Git Cheat Sheet
https://services.qithub.com/kit/downloads/github-git-cheat-

sheet.pdf

10:OO



https://try.github.io/levels/1/challenges/1
https://services.github.com/kit/downloads/github-git-cheat-sheet.pdf
https://git-scm.com/downloads

Chrome Developer Tools
+ HTML + JavaScript



Chrome Developer Tools

e A suite of tools built into Chrome (Safari and other browsers have
similar tools) to help with debugging web apps

o Key features:
* View the HTML elements that make up the current page
« Access a JavaScript Console
* View all supplemental files loaded by a page
* View all outbound requests that a page made
e Plus more (we'll skip for now)

e Let’s all open Chrome together now!

LaToza/Bell GMU SWE 432 Fall 2016



Accessing Chrome Dev Tools

@ Chromg File Edit History Bookmarks People Windc

Always Show Bookmarks Bar 1+ 3B
v/ Always Show Toolbar in Full Screen 1{:3F

Force Reload This Page + 3R
| Enter Full Screen ~3BF
50

Zoom In ab +
Zoom Qut ab—

Encoding

View Source U Qevelope
Developer Tools 38| -
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Inspecting R TML
Elements



UNIVERS)

® [ George Mason University De

C  © cs.gmu.edu

Z

L

X

Search |

1,'.{
(w D Elements Console Sources Network » X
-~ S
Department of Computer Science [Jgess
Volgenau School of Engineering » <head>..</head
¥ <body> == $@
»«<div class"top"».</div
> <table cellspacing-“90" cellpadding-"“9" class~"main“>.</table
Welcome to the Department of /body
Computer Science. The /htal
departn
The Department PhD prc . . . .
Home | scence ClICK the Inspector to highlight actual HTML elements
Contact/Visit Information Softwar .
About the Faculty | e in browser
gggrultment Informd
ce Hours " . anel' TS —
Information for Faculty Ssurance; ana'as>'p . L
Departmental Report Applued Computer Science with Styles Event Listeners DOM Breakpoints Properties
Distinguished Lecture Series various concentrations. The Teleoperated knee surgery can be hov @ .cls +
department also offers improved by building a graphical mu ’ ' 4 R
R rch ; : ; _ from the patient’s MRI scan. From Pi el { margn -
esearc cqnger!tratnons '_n the inter ) Jim Chen and the GMU Graphics Gre } -
Research Areas disciplinary MS in Data Analytics (link) BODY { site.css:3 :
Labs and Centers Engineering and the PhD in margin: » @px; pod?‘; -m
Technical Reports Information Technology offered by the Volgenau School of RS oy T . )|
Books and Software : : border: » 8px; -
, Engineering. font-family: 'Lucida
Seminars and Events Grande',Helvetica,Arial,Gen. —
Academics | Faculty in the department have research interests in Networking, ' rontosizer sobe: | e ——
e e (e e architecture, parallel and distributed computing, performance width: 100%;
gMas(ers Programs evaluation, software engineering, multimedia, graphics and Une-height: 100%; —
Ph.D. Programs Ylsuahza_tlon' databases.'s.o_ftw.are e_ngmeerlng. data m!n‘mg' secy body { user agent stylesheet| » border-bottom-col. Wrobl.
Graduate Certificates information systems, artificial intelligence, computer vision, and display: block; » border-bottom-sty..  none
Admissions robotics. ) RaLGLAL> Bpxi » border-bottom-wid. Opx
» border-image-outs. Opx
Student Information The Department is part of the Volgenau School of Engineering at > Dorder-mege-repe-  stretch
Student FAQs George Mason University. Conscle X
COUI’SQS and SY“abI ® v 10p \ 4 Preserve IO(J

Student Organizations

Events (petails) (Calendary NEWS  (Details)
Prof. Zoran Duric appoir
as Deputy Editor of jour

Pattern Recognition (mo
Prof. Zoran Duric has b

Oral Defense of Doctoral
Dissertation: Energy Management
in Performance-Sensitive
Wireless Sensor Networks



[ George Mason University Der x

2 (© cs.gmu.edu

Department of Computer Science

Volgenau School of Engineering

Welcome to the Department of
Computer Science. The
department offers BS, MS, and
PhD programs in Computer
Science; MS programs in
Software Engineering,
Information Systems, and
Information Security and
Assurance; and a BS program in
Applied Computer Science with
various concentrations. The
department also offers

e ale o

Search

The Department

Home

Contact/Visit Information
About the Faculty
Recruitment

i

InfS o Tor Faculty
Dgpartmental Report
DistinguigNed Lecture Series

Teleoperated knee surgery can be
improved by building a graphical m«
from the patient’s MRI scan. From P1 «

Racaarrh

After highlighting an element in the browser, the
“elements” section filters to highlight the code that
generates that element

] s TeTSTPrograms. | ~
Ph.D. Programs
Graduate Certificates
Admissions

information systems, artificial intelligence, computer vision, and
robotics.

Student Information

Student FAQs
Courses and Syllabi
Student Organizations

The Department is part of the Volgenau School of Engineering at
George Mason University.

Events (petails) (Calendary NEWS  (Details)
Oral Defense of Doctoral
Dissertation: Energy Management
in Performance-Sensitive

Wireless Sensor Networks

Prof. Zoran Duric appoir
as Deputy Editor of jour
Pattern Recognition (mo

Prof. Zoran Duric has b

e —— S }
visualization, databases, software engineering, data mining, secu

Blements Console Sources Network » S X

or
Jrecruitment /2015
Recruitment</a

a href
_parent

or

a href="/wiki/pmwiki.php/Main/
FacultyOfficeMours” target="_parent
Hours</a

br

target

Office

o1 p—
<a href="/aluani/"
target="_parent">Alunni&nbsp;Chapter</a><br>
-—>

a hret
HomePage
_parent
/a

br

a3 href
parent

/facultywiki/pmwiki.php/Main/
target
Information&nbsp; for&nbsp;Faculty

/news/report/” target
Departmental Report</a

Styles Event Listeners DOM Breakpoints Properties

hov & cls +
“
{ . margn -
border -
Y site.css:3 :

{ site.css:d padding —
margin: »Qpx; ’
padding: »Qpx; =|=i=f S19=4060" | - - |~
border: »0px; ' -
font-family: 'Lucida : ~

Grande' ,Helvetica,Arial,Gen.

Vera Sans',Sans-Serif; . o DN
font-size: 100%;
width: 100%;

Line<height: 130%;

Show all
body { user agent stylesheet » border-bottom-col. Mrgbl.
display: block; » border-bottom-sty.. none
Rarginid 8pxs » border-bottom-wid. Opx
» border-imnage-outs. Opx
» border-image-repe. stretch
Console X
® Y twop v Preserve log




®  ® [ George Mason University De

< C  © cs.gmu.edu

Z

P1 GEORGE

UNIVERSITY

x G mouse pointer icon transpare: x [ cursor » Legacy lcon Tags » ~ x  [) 086245-rounded-glossy-bla: x

™ ﬂ Elements Console Sources Network »
. v <tbody - i
Department of Computer Science <te class-“aain
’ : : > <t al Lass -<ft
Volgenau School of Engineering ¢ valign= top ¢ ‘_ v o
= v<td valign="top" class="main
g.picture | 272x200 > <map name="bannermap”>.</map

<! Random Picture and Caption ==>

Search \

The Department

Home

Contact/Visit Information
About the Faculty
Recruitment

Office Hours

Information for Faculty
Departmental Report
Distinguished Lecture Series

Research

Research Areas

Labs and Centers
Technical Reports
Books and Software
Seminars and Events

Academics

Undergraduate Programs
Masters Programs

Ph.D. Programs
Graduate Certificates
Admissions

Student Information

Student FAQs
Courses and Syllabi
Student Organizations

Welcome to the Department of v oddv class - text

s

. v <table width-"250" class-"picture” cellpadding-"©
Computer Science. The cellspacing="90" border="0" align="right
department offers BS, MS, and v ""E’SV
PhD programs in Computer v<td class="picture
Science; MS programs in »<script type-“text/javascript” language

. . Javascript'>_</script
Software Engmeermg' v<a class+"picture” border="@" href«"http://

Information Systems, and
Information Security and
Assurance; and a BS program in
Applied Computer Science with
various concentrations. The
depart
concer
discipl
Engine
Inform
Engine

graphics.gmu.edu/knee/index. html

ing class="picture” alt
/covel/cover3. ipq

Styles Event Listeners DOM Breakpoints Properties

Teleoperated knee surgery can be

Works both ways: Highlight some HTML in the
Elements panel, see the corresponding part of the
page be highlighted
Faculty

architecture, paralleland distrbBUteEa eomputing, performance

evaluation, software engineering, multimedia, graphics and
visualization, databases, software engineering, data mining, secu )
information systems, artificial intelligence, computer vision, and °°
robotics.

width: 100%;
line<height: 130%;

dy { user agent stylesheet » border-bottom-col.
display: block; » border-bottom-sty..
il BUAT » border-bottom-wid.
} » border-image-outs.

The Department is part of the Volgenau School of Engineering at » border-inage-repe..

George Mason University.
© V¥ wp v

Preserve log

Events (petails) (Calendary NeWS (Details)

Oral Defense of Doctoral
Dissertation: Energy Management
in Performance-Sensitive
Wireless Sensor Networks

Prof. Zoran Duric appoir
as Deputy Editor of jour
Pattern Recognition (mo

Prof. Zoran Duric has b

Splash Image" src

Show all

Mrobl(.
none
Opx

epx
stretch

X




®  ® 3 George Mason University De;  x G mouse pointer icon transpare: x [ cursor » Legacy lcon Tags » .~ x [} 086245-rounded-glossy-bla:

& C @ cs.gmu.edu o~
/ [w ﬂ Elements Console Sources Network » i X
GEORGE ® v <tbody> - ’ -

oN Department of Computer Science [ G—_—G—_
ALRANIARA Volgenau School of Engineering wctd :g“:n ‘:: (l:!SS n::n -
.picture  272x200 » <map name="bannermap”>.</map
<! Random Picture and Caption =->

v <div class«"text">

v <table width-"250" class+"picture” cellpadding-"©
cellspacing="90" border="0" align="right

Welcome to the Department of
Search | Computer Science. The

The D department offers BS, MS, and v -'t_o::gy-
e Department PhD programs in Computer v<td classe"picture™
¢ Home Science; MS programs in » <script type-“text/javascript” language
Contact/Visit Information ; : Javascript s.</script>
Software Engmeermg' v<a class="picture" border="9" href«"http://

About the Faculty

i Information Systems, and
Recruitment

Office Hours Information Security and

Information for Faculty Assurance; and a BS program in

graphics.gmu.edu/knee/index. html">
<img class="picture” alt="Splash Image" src
Jcovers/cover3. ipg" >

html m

Styles Event Listeners DOM Breakpoints Properties

Distinguished Lecture Series various concentrations. The Teleoperated knee surgery can be
depanment also offers improved by.bui!ding a graphical mu thov @ .cls + .
Research concentrations in the inter- from the patient’s M scan. From Pl g asent. styte ( Ceagn .
Ftl)eseaéch Areas discipl
Labs and Centers Engine
Technical Reports |nf%m', You can even Change the HTML or CSS!
Books and Software Engine
Seminars and Events v
_ ) ) Grande'.HelM
S Faculty in the department have research interests in networking, Mn\{gglz?nzééﬁnrstnf: o o,
d T p T p— architecture, parallel and distributed computing, performance width: 100%;
Un erg'l;:asl::r‘: Prggrams eyalua?tior), software engineering, mult'imedia. graphics a'nd ) line-height: 130%; ——
Ph.D. Programs ynsualuzapon. databases.-s.o_ftw_are epgmeering. data m!n.mg. secu R TR > border-botton-cole Hrgblc
Graduate Certificates mforrpatlon systems, artificial intelligence, computer vision, and N ~ e rre—r————
Admissions robotics. | SRiaL> oy » border-bottom-wid.  Opx
» border-image-outs. epx
Student Information The Department is part of the Volgenau School of Engineering at > border-image-repe.  stretch
Student FAQs George Mason University. ! Console x
Courses and Syllabi © F wp ¥ [ Preservelog

Student Organizations

Events (petails) (Calendary NeWS (Details)

Oral Defense of Doctoral Prof. Zoran Duric appoir
Dissertation: Energy Management as Deputy Editor of jour
in Performance-Sensitive Pattern Recognition (mo

Wireless Sensor Networks Prof. Zoran Duric has b



(__

UNIVERSITY

® [ George Mason University De

C  © cs.gmu.edu

z

h1 GEORGE

x

The Department

Home

Contact/Visit Information
About the Faculty
Recruitment

Office Hours

Information for Faculty
Departmental Report
Distinguished Lecture Series

Research

Research Areas

Labs and Centers
Technical Reports
Books and Software
Seminars and Events

Academics

Undergraduate Programs
Masters Programs

Ph.D. Programs
Graduate Certificates
Admissions

Student Information

Student FAQs
Courses and Syllabi
Student Organizations

G mouse pointer icon transpare: X

[ cursor » Legacy lcon Tags » = x [ 086245-rounded-glossy-bla: x

1,:.{
(% ﬂ EBlements Console Sources Network » : X
® v <body
Department of Computer Science
ol -} | of : . v <div class="navbody
Vo genau School of [n‘:'n""""“ > <table border="0" cellpadding="0" cellspacing

search”>.</table

0" class

> <div class

List">_</div

Welcome to the Department of h1-Research</hl
Computer Science. The > <div class="list">.</div
department offers BS, MS, and | s
iv class="1ist">_</div

PhD programs in Computer h1-Student&nbsp; Information</h1

Science; MS programs in »<div class="1list">_</div
. » /div
?Offtwari,EngSIneenng' d <!-— Navigation Skipper, see top of this page —
nformation Systems, an >
Information Security and . ,,( 'w;" t';:wm:;w reeriot e ecris
H scriot Yo \'J - 4
Assurance; and a BS program in htmi body table tbody tr td iframenav hmi body div.navbody

Applied Computer Science with
various concentrations. The
department also offers
concentrations in the inter-
discipl
Engine
Inform
Engine

Styles Event Listeners DOM Breakpoints Properties

Teleoperated knee surgery can be
improved by building a graphical m«
from the patient’s MRI scan. From P v cryle ¢

Lo Chan and tha ML Connbhive Con .

thov & .cls +‘

You can even change the HTML or CSS!

T J:
padding-bottom: Spx; ' - )

Faculty in the department have research interests in networking, border: » @px; : =

architecture, parallel and distributed computing, performance e cizat 1000

evaluation, software engineering, multimedia, graphics and font-style: italic; —
visualization, databases, software engineering, data mining, secu (71737 1a0 P

information systems, artificial intelligence, computer vision, and = color: Mblack; Z'Eﬁiifi’ﬁﬁlliffff :;Zb(

robotics. : » border-bottom-wid.  @px
h { user agent stylesheet

» border-image-outs. Opx
display: block;

The Department is part of the Volgenau School of Engineering at » border-inage-repe..  stretch

George Mason University. Console X

© ¥ navhiml v

>

Preserve log

Events (pDetails) (Calendar) NeWS (Details)
Prof. Zoran Duric appoir
as Deputy Editor of jour

Pattern Recognition (mo
Prof. Zoran Duric has b

Oral Defense of Doctoral
Dissertation: Energy Management
in Performance-Sensitive
Wireless Sensor Networks



”~

® [ George Mason University Der x G mouse pointer icon transpare: X

C  © cs.gmu.edu

Z

Department of Comput

UNIVERSITY

Welcome to the Department of
Computer Science. The
department offers BS, MS, and
hD programs in Computer
cience; MS programs in
are Engineering,

on Systems, and
Informatidn Security and
Assurance; and a BS program in
Applied Computer Science with
various concentrations. The
department also offers

The Best Department

Home

Contact/Visit Information
About the Faculty
Recruitment

Office Hours

Information for Faculty
Departmental Report
Distinguished Lecture Series

Research concentrations in the inter-
Research Areas discipl
Labs and Centers Engine
Technical Reports Inform
Books and Software Engine

Seminars and Events

Academics

Undergraduate Programs
Masters Programs

Ph.D. Programs
Graduate Certificates
Admissions

architecture, parallel and distributed

robotics.

Student Information

Student FAQs
Courses and Syllabi
Student Organizations

George Mason University.

Events (Details) (Calendar)

Oral Defense of Doctoral
Dissertation: Energy Management
in Performance-Sensitive
Wireless Sensor Networks

[) cursor » Legacy Icon Tags »

Faculty in the department have research interests in networking,
evaluation, software engineering, multimedia, graphics and

visualization, databases, software engineering, data mining, secu
information systems, artificial intelligence, computer vision, and

The Department is part of the Volgenau School of Engineering at

x [ 086245-rounded-glossy-bla: x -
f{
(% [5] EBlements Console Sources Network » X
e ¥ <body
er SCIence div class="'spacer Joiv
v <div class="navbody

Volgenau School of Engineering 0

search

» <table border @

0" class

cellpadding
-</table

cellspacing

tnbsp;Best Department</hl- == 5@

»<div class="1list">_</div
hl-Rg h</hl
> <div List">_</div
hl ics</hl
r class="1ist">_</div
1>Student&nbsp; Information</hl
div class="1list">_</div
/div
<!-— Navigation Skipper, see top of this page —
8 nane="gskip /8
P <scriot tvoe="text/iavascriot'>_</scriot
hMmi body table thody tr td fHramenav Mmi body <Cwv.navbody

Styles Event Listeners DOM Breakpoints Properties

*

Teleoperated knee surgery can be
improved by building a graphical m«
from the patient’s MRI scan. From P1 |

thov .cls

+‘

Lo Chan and tha ML Connbhive Con .

You can even change the HTML or CSS!

padding-bottom: Spx; * | E
border: » 0px; : - '
: margin:»@px; | TrTTTTTTmTmTmmmmmmmmmmmmmee
computing, performance font-size: 100%:
font-style: italic; .
font-weight: bold; Show all
trf“‘”:’;i r:?m; » border-bottom-col. M robl.
y corer s » border-bottom-sty.. none
) » border-bottom-wid. Opx
h1 { user agent stylesheet border-image-outs. Ppx
?ls?la).': b‘?(k: » border-inage-repe. stretch
Console X
® Y navhiml ¥ Preserve log

>

News (Details)

Prof. Zoran Duric appoir
as Deputy Editor of jour
Pattern Recognition (mo

Prof. Zoran Duric has b




Using the Javascript
Console



(_.

UNIVERSITY

® [ George Mason University De

C @ cs.gmu.edu

Z

B1 GEORGE

Search

The Department

Home

Contact/Visit Information
About the Faculty
Recruitment

Office Hours

Information for Faculty
Departmental Report
Distinguished Lecture Series

Research

Research Areas

Labs and Centers
Technical Reports
Books and Software
Seminars and Events

Academics

Undergraduate Programs
Masters Programs

Ph.D. Programs
Craduate Certificates
Admissions

Student Information

Student FAQs
Courses and Syllabi
Student Organizations

”~

G mouse pointer icon transpare: x [ cursor » Legacy lcon Tags » ~ x [} 086245-rounded-glossy-bla: x

x)

v Preserve log

> |

Volgenau School of Engineering

Welcome to the Department of
Computer Science. The
department offers BS, MS, and
PhD programs in Computer
Science; MS programs in
Software Engineering,
Information Systems, and
Information Security and
Assurance; and a BS program in
Applied Computer Science with
various concentrations. The

Teleoperated knee surgery can be

depanment also offers improved by building a graphical m«
from the patient’s MRI scan. From P

cgnc.er?tratlons in the inter- ' Jim Chen and the GMU Graphics Gre
disciplinary MS in Data Analytics (link)

Engineering and the PhD in
Information Technology offered by the Volgenau School of
Engineering.

Faculty in the department have research interests in networking,
architecture, parallel and distributed computing, performance
evaluation, software engineering, multimedia, graphics and
visualization, databases, software engineering, data mining, secu
information systems, artificial intelligence, computer vision, and
robotics.

The Department is part of the Volgenau School of Engineering at
George Mason University.

Events (Details) (Calendar) NeWS (Details)
Oral Defense of Doctoral
Dissertation: Energy Management
in Performance-Sensitive

Wireless Sensor Networks

Prof. Zoran Duric appoir
as Deputy Editor of jour
Pattern Recognition (mo

Prof. Zoran Duric has b Console

P—
ﬂ Elementy Console | Sources

Department of Computer Science [l

Network

»

W



UNIVERSITY

® [ George Mason University De

C @ cs.gmu.edu

Z

B1 GEORGE

Department of Computer Science

Search

The Best Department

Home

Contact/Visit Information
About the Faculty
Recruitment

Office Hours

Information for Faculty
Departmental Report
Distinguished Lecture Series

Research

Research Areas

Labs and Centers
Technical Reports
Books and Software
Seminars and Events

Academics

Undergraduate Programs
Masters Programs

Ph.D. Programs
Craduate Certificates
Admissions

Student Information

Student FAQs
Courses and Syllabi
Student Organizations

”~

G mouse pointer icon transpare: x [ cursor » Legacy lcon Tags » ~ x [} 086245-rounded-glossy-bla: x

O V¥ navhiml v

> console. log(“Hello World");

Preserve log

Volgenau School of Engineering

Welcome to the Department of
Computer Science. The
department offers BS, MS, and
PhD programs in Computer
Science; MS programs in
Software Engineering,
Information Systems, and
Information Security and
Assurance; and a BS program in
Applied Computer Science with
various concentrations. The

Teleoperated knee surgery can be

depanment also offers improved by building a graphical m«
from the patient’s MRI scan. From P

cgnc.er?tratlons in the inter- ' Jim Chen and the GMU Graphics Gre
disciplinary MS in Data Analytics (link)

Engineering and the PhD in
Information Technology offered by the Volgenau School of
Engineering.

Faculty in the department have research interests in networking,
architecture, parallel and distributed computing, performance
evaluation, software engineering, multimedia, graphics and
visualization, databases, software engineering, data mining, secu
information systems, artificial intelligence, computer vision, and
robotics.

The Department is part of the Volgenau School of Engineering at
George Mason University.

Events (Details) (Calendar) NeWS (Details)
Oral Defense of Doctoral
Dissertation: Energy Management
in Performance-Sensitive

Wireless Sensor Networks

Prof. Zoran Duric appoir
as Deputy Editor of jour
Pattern Recognition (mo

Prof. Zoran Durichas b : Console

(w Lﬁ Elements Console Sources

Network

»

W




®  ® [ George Mason University De: x G mouse pointer icon transpare: x  [Y) cursor » Legacy Icon Tags » = x [ 086245-rounded-glossy-bla- x -
& C  © cs.gmu.edu w

(w ﬂ Elements Console Sources Network »
£z e

M4isoN Department of Computer Science [t

- = > » console. log(“Hello World");
SRR LG Volgenau School of Engineering T l;! T
ello Worle v :

Welcome to the Department of
Search ' Computer Science. The
' department offers BS, MS, and
The Best Department PhD programs in Computer
Home Science; MS programs in
Contact/Visit Information Software Engineering,

About the Faculty Information Systems, and
Recruitment Information Security and

Office Hours A - and a BS )
Information for Faculty ssurance, and a B> program in

Distinguished Lecture Series various concentrations. The Teleoperated knee surgery can be
department also offers improved by bui!ding a graphical mw
Research | concentrations in the inter- e puients M scn from
Research Areas disciplinary MS in Data Analytics (link)
Labs and Centers Engineering and the PhD in
Technical Reports Information Technology offered by the Volgenau School of

Books and Software Enai ;
! ngineering.
Seminars and Events 9 9
Faculty in the department have research interests in networking,
architecture, parallel and distributed computing, performance
evaluation, software engineering, multimedia, graphics and

visualization, databases, software engineering, data mining, secu

Academics

Undergraduate Programs
Masters Programs
Ph.D. Programs

Graduate Certificates information systems, artificial intelligence, computer vision, and
Admissions robotics.
Student Information The Department is part of the Volgenau School of Engineering at

Student FAQs George Mason University.

Courses and Syllabi
Student Organizations

Events (petails) (Calendary NEWS (Details)

Oral Defense of Doctoral Prof. Zoran Duric appoir
Dissertation: Energy Management as Deputy Editor of jour
in Performance-Sensitive Pattern Recognition (mo

Wireless Sensor Networks Prof. Zoran Duric has b i Console




Sources Panel



®  ® Y George Mason University D«

< C @ cs.gmu.edu

Z

B1 GEORGE

UNIVERSITY

Department of Computer Science

Search

The Best Department

Home

Contact/Visit Information
About the Faculty
Recruitment

Office Hours

Information for Faculty
Departmental Report
Distinguished Lecture Series

Research

Research Areas

Labs and Centers
Technical Reports
Books and Software
Seminars and Events

Academics

Undergraduate Programs
Masters Programs

Ph.D. Programs
Craduate Certificates
Admissions

Student Information

Student FAQs
Courses and Syllabi
Student Organizations

”~

G mouse pointer icon transpare: x [ cursor » Legacy lcon Tags » ~ x [} 086245-rounded-glossy-bla: x

x 4]
Sources Content sc...
v [ wp
v csgmueduy

» B covers

Elements Console
Snippets
Volgenau School of Engineering

Welcome to the Department of > I events

Computer Science. The > | max{«;x
department offers BS, MS, and L ndex
PhD programs in Computer B stecss

» O nav.html

Science; MS programs in
Software Engineering,
Information Systems, and
Information Security and
Assurance; and a BS program in
Applied Computer Science with
various concentratlons The

Teleopera(ed knec surgery can be

Sources

Jo

W

Network » : X

14 shecss x

1 Jasnnnx GENERAL sxssnns/

3 800Y {

"
“

t

margin: Opx;
padding: Opx;
border: Opx;
font-family: 'Luci
font-size: 100%;
width: 100%;
Line-height:

}

da Granc

130%;

'i /* We say this instead of jusi

A:link, A:visited, A: acuve {
text-decoration: none
border-bottom: 1lpx Ju‘.'.»:'c
/# 1E can't do dotted! Ar
use the standard stuff.
_text-decoration: underiir
_border-bottom: none;

}

depart - T [ T
concer . . . . y
dgsipl - View and edit CSS and JavaScript files (we’ll talk about =
Engine
Inform that Iater!)
Engine
————————
Faculty in the department have research interests in networking, v Breskpoints
architecture, parallel and distributed computing, performance
evaluation, software engineering, multimedia, graphics and » DOM Breakpoints
visualization, databases, software engineering, data mining, secu , y.0aakooints +

information systems, artificial intelligence, computer vision, and
robotics.

Event Listener Breakpoints

v

Event Listeners

The Department is part of the Volgenau School of Engineering at

George Mason University. Conscle

O Vv

navhiml v

Preserve log

» console, log("Hello World");

Events News

Hello World

(Details) (Calendar) (Details)

Prof. Zoran Duric appoir
as Deputy Editor of jour
Pattern Recognition (mo ndefined

Prof. Zoran Durichas b ’

Oral Defense of Doctoral
Dissertation: Energy Management
in Performance-Sensitive
Wireless Sensor Networks

» console.log(se);

h1>The&nbsp;Best Department</hl

VM2660:1

VM2689:1




Network Panel



( .

UNIVERSITY

® [ George Mason University D«

C @ cs.gmu.edu

Z

B1 GEORGE

X

Search

”~

G mouse pointer icon transparc: X

[ cursor » Legacy lcon Tags » = x [} 086245-rounded-glossy-bla: x

W

Elements Console Sources Network » : X
Department of Computer Science e FP e —— P
Volgenau School of Engineering Regex  Hide data URLs
XHR JS CSS Img Media Font Doc WS Manifest Other
Jorms 400 ms 600 ms 800 ms
Welcome to the Department of ~ _ |
Computer Science. The
' department offers BS, MS, and
The Best Department PhD programs in Computer , ,
H . i . Name St. Ty.. Initistor Size Ti. Timeline - Start Time A
o ome Science; MS programs in
Abo“;g‘:uﬁ?;“e'g Information Systems, and spscerpng 200 pog pewht- 3. 4 I
Office Hours Information Security and G 307 navht. 08 © I
- . H ais 8., W .:'| 1
Information for Faculty Assu.rance, and a BS program in ga s 200 sc. hawpifl- 15~ 6 I
Departmental Report Applied Computer Science with utmgfht.. 307 Other 08 14 I
Distinguished Lecture Series various concentrations. The Teleoperated knee surgery can be utmgifaut. 200 gif hapdl- 8. 13. I
department also offers improved by building a graphical M ' i 200 wn. Other 2. 3 l

Research

Research Areas

Labs and Centers
Technical Reports
Books and Software
Seminars and Events

Academics

Undergraduate Programs
Masters Programs

Ph.D. Programs
Craduate Certificates
Admissions

Student Information

Student FAQs
Courses and Syllabi
Student Organizations

from the natient's MRI <can. From Py

concer

discipl . . . .

Engine View all resources loaded in a timeline
nform

Engineering: T ——

Faculty in the department have research interests in networking,
architecture, parallel and distributed computing, performance
evaluation, software engineering, multimedia, graphics and
visualization, databases, software engineering, data mining, secu
information systems, artificial intelligence, computer vision, and
robotics.

The Department is part of the Volgenau School of Engineering at 7 /13 requests | 19.2KB /158 KB transferred | Finish: 397 ms | DOMContentLoad...

George Mason University. Conscle X

O Vv

>

navhiml ¥ Preserve log

Events (petails) (Calendar) NEWS (Details)
Prof. Zoran Duric appoir
as Deputy Editor of jour

Pattern Recognition (mo
Prof. Zoran Duric has b

Oral Defense of Doctoral
Dissertation: Energy Management
in Performance-Sensitive
Wireless Sensor Networks




| et's spend 5 minutes
playing with Chrome
Developer lools

OS:OO




IDES



LaToza/Bell

Integrated Development Environments
(IDESs)

Integrates everything you need to develop into a
single environment

E.g. text editor (with complex highlighting, auto
complete, etc), version control access, debugger, etc.

You don't have to use one. It sure makes things handy
though!

We recommend you use WebStorm for this class. You
can get a free student license: https:/

www.jetbrains.com/student/
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Node.js

Node.|s Is not a web server

Node.js is a runtime for JavaScript based on
Chrome’s Javascript runtime

Uses an event-driven, non-blocking I/0 model
Your code runs single threaded

Has a large ecosystem of packages (npm)

GMU SWE 432 Fall 2016
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Non-Blocking 1/O

Regular (blocking) 1/O

Read

>

App waits for response

App

| ———

——

Data Returned| Network
<

Non-Blocking I/O

Read

>

App can do other things
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Event-Driven Programming

Procedural

Main

l

Calls some
methods

l

Does stuff

l

Done”?

GMU SWE 432 Fall 2016

Event-Driven

Wait for Events

@

Call Event Handler

Event-driven
programming relies on
non-blocking I/0

Non-blocking I/O is easy
with events... data being
returned is just an event!
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Packages

Easily re-use libraries written by others

npm manages libraries that your app uses: it
downloads them, keeps them up to date, and
ensures that they are in the right spot
Example packages:

* express (web server)

e gulp (build system)

GMU SWE 432 Fall 2016
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Node.js Getting Started

« Download and install it: https://nodejs.org/en/

« We recommend v4.5.0 LTS (LTS -> Long Term
Support, designed to be super stable)

e Demo: Hello world server
e Demo will show:

* Using package manager to get a package
(express)

 Running a simple node application

GMU SWE 432 Fall 2016
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https://nodejs.org/en/

Demo: Hello World Server

1: Make a directory, myapp Creates a configuration file

| for your project
2: Enter that directory, type npm init (accept all defaults,

3: Type npm install express --save Tells NPM that you want to use

4: Create text file app js: express, and to save that in your
project config

R —

var express = require('express');
var app = express();

var port = process.env.port || 3000;

app.get('/', function (req, res) { , .
res.send('Hello World!"'): Let’s not worry about JavaScript

})s syntax until next Thursday!

app.listen(port, function () {
console.log('Example app listening on port' + port);

});
5: Type node app.js
6: Point your browser to http://localhost:3000 Runs your app

I —————



http://localhost:3000

Building & Grunt
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Build Systems & JavaScript

e You've probably used a build system before
 Make, ant, maven, gradle, etc.
* Apps written in JavaScript get a build system too!

 Need to package together modules that we use, possibly also compile
the JavaScript into some intermediate language before running it

 Why use a build system?
e Builds should be repeatable
« Builds should be reproducible

e Builds should be standard

GMU SWE 432 Fall 2016
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What else does a build system do for JS?

 [ranscompile

e [ransform modules

* Minification
 Preprocess stylesheets
 Cache Busting

* Image Optimization

e Run Tests

GMU SWE 432 Fall 2016
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Grunt: A JS Build System

* One of many build systems for JS
o Configuration is written in JS

* Gruntis installed as an nom module (see http://
gruntjs.com/getting-started )

GMU SWE 432 Fall 2016
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Example Grunt Configuration

module.exports = function(grunt) {

grunt.initConfig({
pkg: grunt.file.readJSON( ' 'package.json'),
uglify: {
options: {
banner: '/*! <%= pkg.name %> <%= grunt.template.today("yyyy-mm-dd") %> */\n'
¥
build: {
src: 'src/<%= pkg.name %>.js',
dest: 'build/<%= pkg.name %>.min.js'

grunt.loadNpmTasks('grunt-contrib-uglify');

grunt.registerTask( 'default', ['uglify']);

+s
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Deployment

Our little hello world example was cool, but how do
we share with our friends”?

We need somewhere to run our node scripts
Option 1: Use a machine that you have access to

Option 2: Use a deployment service

GMU SWE 432 Fall 2016
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Heroku

Hosts personal projects for free
Uses git as an interface

Create Project & Repo
Push to Github
Edit/commit

Edit/commit
Edit/commit

e
Pull/push z

Push

Magic deployment!

Github Heroku

LaToza/Bell GMU SWE 432 Fall 2016



Heroku example!

Let's adapt our example to run on Heroku

(See https://devcenter.heroku.com/articles/getting-started-
with-nodejs for reference)



https://devcenter.heroku.com/articles/getting-started-with-nodejs

Heroku Example

1: Create account, install Heroku on your machine

2. In our app directory, create file “Proctile” with following contents:

web: node app.js Tells Heroku what to do

when it gets your app

3: Make the app a git repository: git init; git add app.js Procfile package.json; git
commit -m “Initial Commit”

Because Heroku uses git

4: Type heroku create and follow instructions

5: git push heroku master Deploys your code

6: Visit your app at the site listed in the result of the push (e.g. https://salty-
depths-97600.herokuapp.com)



https://salty-depths-97600.herokuapp.com

Reminder: HWO due
Tuesday!



EXIt-Ticket Activity

Go to socrative.com and select “Student Login”

Class: SWE4320001 (Prof Laloza) or SWE4320002 (Prof Bell)
ID is your @gmu.edu email

For question 3:
Write one project idea that you have


http://socrative.com
http://gmu.edu

