Buil ding Cross Platform Mobile and Wb Apps for Engi neers and Scientists An Active Learning

Chapter 2
Self-test exercises

ST1. Who invented the World Wide Web?
Answer: Tim Berners-Lee

ST2. What does the acronym http stand for?
Answer: HyperText Transfer Protocol

ST3. What does the acronym ftp stand for?
Answer: File Transfer Protocol

ST4. What does the acronym scp stand for?
Answer: Secure Copy Protocol

ST5. What are HTML5 tags?
Answer: HTML5 tags are enclosed in a pair of angled brackets <...> and are
instructions to the web browsers on the display and behavior of a web page.

ST6. List four HTMLS5 tags.
Answer:

<head> ...</head>
<body>...</body>

<IDOCTYPE>

<title>...</title>

<html>...</html>

ST7. What is the purpose of comments in an HTML5 document? What is the
syntax for a comment?

Answer: Comments are used as documentation, so other developers can understand

the HTML5 code in the web page. Comments are ignored by the web browser when

displaying the web page and are not rendered on the page. A comment is enclosed

in <!--and -->.

ST8. Which tag is used to create a table in an HTML5 document?
Answer: <table>...</table>

STO. Which tag is used to create an unordered list in an HTML5 document?
Answer: <ul>...</ul>

ST10. Which tag is used to create an ordered list in an HTML5 document?
Answer: <ol>...</ol>
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ST11. Which tag is used to create a list item in an HTML5 document?
Answer: <li>...</li>

ST12. What is the difference between an ordered and unordered list in an
HTML5 document?

Answer: Labels in an ordered list follow a numeric or alphabetical order, such as 1, 2,

3, ...ora, b, c. The unordered list is labeled with symbols such as bullets.

ST13. What does the acronym CSS stand for?
Answer: Cascading Style Sheet

ST14. What is a stylesheet?
Answer: HTML5 defines the structure of a web page. A stylesheet specifies how the
elements of a web page should be displayed.

ST15. Which tag is used to include an image in an HTML5 document?
Answer: <img>

ST16. Which tag is used to include a video in an HTML5 document?
Answer: <video>...</video> and <source>

2-2

© 2017 Cengage Learning®. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.



Programming exercises

PE1. Create a web page that looks like:

First HTMLS document

Avwvailable on the web

[ am reading this book to learn how to develop websites
that can be accessed from any device and can serve as
cross-platform apps.

The devices I will test will be running the followmng
operating systems:

Apple 105

Google Android

Blackberry OS

Microsoft Windows Phone O8

Get an account from your system administrator and upload your web page to your
account.
Answer:
<!DOCTYPE html>
<html>
<head>
<title>First HTML5 document</title>
</head>
<body>
<hl>First HTML5 document</hl>
<h3>Available on the web</h3>

<p>
I am reading this book to learn how to develop
websites that can be accessed from any device
and can serve as cross-platform apps.
<br>
The devices I will test will be running the following operating

systems:
<br><br>
Apple 1i0S
<br>
Google Android
<br>
Blackberry OS
<br>
Microsoft Windows Phone OS
</p>
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</body>
</html>

You will need a username and password from the system administrator.

You will need to find the name of the folder where you are supposed to copy the
web pages so that they can be viewed on the World Wide Web.

You need a program such as WinSCP to upload the web page.

Finally, you need to set the permissions of the web pages, so the web server can
access them.

PE2. View your web page from as many devices and web browsers as
possible.

Answer: You can either test them on physical devices, or download and install
the emulators as described in Chapter 2

PE3. Write HTML5 code that will create the following display:
1. Apple iOS
2. Google Android
3. Blackberry OS5
4. Microsoft Windows Phone OS
Answer:
<ol>

<1li>

Apple 1i0S

</1li>

<1li>

Google Android
</1li>
<li>
Blackberry OS

</1li>

<li>

Microsoft Windows Phone OS

</1li>

</ol>
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PE4. Write HTMLS5 code that will create the following display:

1. Apple DS
o iPad
@ iPhone
o iPod touch
. Google Android
o Nexus 7
© Samsung Galaxy Notes §
o Samsung Galaxy Notes 4
o HP Slate 7
3. Blackberry OS5
¢ Blackberry Z10
o Blackberry Q10
. Microsoft Windows Phone OS/RET
o Nokda
o Samsung ATIV
o Surface

(Hint: You can nest an <ul>...</ul> pair of tags inside a pair of <li>...</li>)
Answer:

[ )

=N

<ol>
<li>
Apple iOS
<ul>
<li>iPad</1i>
<li>iPhone</1i>
<li>iPod touch</1i>
</ul>
</1li>
<li>
Google Android
<ul>
<li>Nexus 7</1i>
<li>Samsung Galaxy Notes 8</1i>
<li>Samsung Galaxy Notes 4</1i>
<1li>HP Slate 7</1i>
</ul>
</1li>
<li>
Blackberry 0OS
<ul>
<li>Blackberry 210</1i>
<li>Blackberry Q10</1i>
</ul>
</1li>
<li>
Microsoft Windows Phone OS/RT
<ul>
<li>Nokia</1li>
<li>Samsung ATIV</1li>
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<li>Surface</1i>

</ul>
</1li>
</ol>
PES. Write HTML5 code that will create the following display:
Apple i05 iPad iPhone iPod touch
. - Samsung Galaxy  ||Samsung Galaxy  ||HP
Google Android Nexus 7 Notes 8 Notes 4 Slate 7
Blackberry OS Eagkbm' Blackberry Q10
Microsoft Windows Phone ||, _ |, .
OSRT Nokia Samsung ATTV Surface
Answer:
<table border="1">
<tr>
<td>Apple i0S</td>
<td>iPad</td>
<td>iPhone</td>
<td>iPod touch</td>
<td> </td>
</tr>
<tr>

<td>Google Android</td>
<td>Nexus 7</td>

<td>Samsung Galaxy Notes 8</td>
<td>Samsung Galaxy Notes 4</td>
<td>HP Slate 7</td>

</tr>
<tr>

<td>Blackberry 0OS</td>
<td>Blackberry 710</td>
<td>Blackberry Q10</td>
<td> </td>
<td> </td>

</tr>
<tr>

<td>Microsoft Windows Phone OS/RT</td>
<td>Nokia</td>

<td>Samsung ATIV</td>

<td>Surface</td>

<td> </td>

</tr>
</table>
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PEG. Write the CSS3 and HTML5 that will create the following display:

Programming Exercises

Devices

Answer:
HTML5:

<!DOCTYPE html>

<html>

<head>
<link rel="stylesheet" type="text/css"

href="devices0O.css">

</head>

<body>
<hl>Programming exercises</hl>
<p>Devices</p>

</body>

</html>

CSSa:
hl, p {
text-align: center;

PE?7. Write the CSS3 for the web page from the previous exercise web page
that will create the following display:

Programming Exercises

Devices

Answer:
HTML5:

Same as PE7

CSSa3:

hl, p {
text-align: center;
color: white;

body {
background-color: black;

}
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PES. Write the CSS3 for your answer to PE5 that will create the following
display:

Apple 108 1Pad 1Phone 1Pod touch

Google Android Nexus 7 Samsung Galaxy Notes 8 | Samsung Galaxy Notes 4

Blackberry OS Blackberry Z10 | Blackberry Q10

Microsoft Windows Phone OS/RT | Nokia Samsung ATTV

Answer:
body {
background-color: black;

table {
background-color: gold;
border-radius: 5px;
border-collapse: collapse;

table td {
border: 1lpx solid black;
padding: 5px;
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PRJ1.

Hint:

PRJ2.

Hint:

PRJS3.

Hint:

PRJ4.

Programming projects

Compute the load distribution on a beam. Assume that you have a
one-dimensional beam resting on two rigid supports. The beam has a
length described by the variable length. We have put a weight w at a
distance d, where d < length, from the left end of the beam. You should
find out the reaction forces on the left and right ends of the beam. You
can make this project as complicated as you are capable of solving. You
can have multiple weights, uniformly distributed load, and uniformly
varying loads.

Use tables, ordered and unordered lists, other relevant tags such as
<mark>, <em>, <sup>, and CSS3 to improve the appearance of the web

page.

You can search for the term "load distribution on beams" on the web. You
will find many relevant websites.

Binary operator. Create a web page that describes various binary

operators such as "and", "or", "not", "xor".

Use tables, ordered and unordered lists, other relevant tags such as
<mark>, <em>, <sup>, and CSS3 to improve the appearance of the web

page.

You can search for the term "binary operators" on the web. You will find
many relevant websites that will help you create content for your web

page.

Electricity calculations: Create a web page that describes the physical
relationship between current, voltage, resistance, and amount of
electricity consumed.

Use tables, ordered and unordered lists, other relevant tags such as
<mark>, <em>, <sup>, and CSS3 to improve the appearance of the web

page.

You can search for the term "current voltage resistance electricity
consumption" on the web. You will find many relevant websites.

Amortization calculations: Create a web page that describes how to

compute the annual cost of a project that costs p and is funded by a loan
at an interest j over y number of years.
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Use tables, ordered and unordered lists, other relevant tags such as
<mark>, <em>, <sup>, and CSS3 to improve the appearance of the web

page.

Hint: You can search for the term "amortization calculations" on the web. You
will find many relevant websites.
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B

Learning objectives

1. How to create a simple HTML5-based app

2. How to put the app on the web for general access through the
web

3. How to enhance the presentation with CSS3

4. How to add multimedia to the web page including images and
videos
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Choice of programming platform

The three major operating systems for mobile devices
1.10S by Apple
2. Windows 8 by Microsoft
3. Android by Google

Apple devices: apps written in an integrated development
environment (IDE) called Xcode.

Windows mobile devices: apps written in .Net framework.

Cross-platform development
- well-established HTML—HyperText Markup Language.
- aresponse to the changing nature of the Internet.
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How to create a simple HTML5 web

page
- Tags: instructions to the web browser regarding the display and
behavior of a web page.

- An HTMLS tag is enclosed in two angled braces <...>.

<!DOCTYPE html >
<html=

<head=
<title>Physics Application</title>

< /heads»
<body=

2] ——

The body of the document goes here shown on the following pages

=

</body>
</html=
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How to create a simple HTML5 web
page (cont’d)

- A screenshot of the complete page

Projectiles

In 16005, armies used equations of motions to calculate velocities and angle for firing a
miszile to hit a target. While a quarterback does nod do explicit calculations using
equations of motion, a computerized foothall game will certadnly need W do these
calculations,

We will use the metric notations that are favored for all scientific and engineering
calculations

The following abbreviations will be used:

meters, m
kiloameters, km: 1000 meters make up a kilometer
meters per second, mis: units for measuring distance

meters per second squared, m's *: units for measuring acceleration
The following physics natation will be used:

Initial velocity, u
Final velocity, v
Acceleration, a
Time, t
Distance, s

Therefore, some of the useful equations of motion for us are:
a = (v - u) /1, which can be arranged to get the following eguation

L= (v - u)/a, which can be further arranged as
v=o+a¥t

s=u*t+05%a* 1", another useful equation of motion
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How to create a simple HTML5 web
page (cont’d)

- The rest of the HTMLS5 code that goes into the
<body> section

<body =
<hlzProjectiles</hl=x

<p»In 16008, armies used equations of moticns
to calculate welocitiee and angle for firing
a migaile to hikt a target.
While a guarterback does not do explicit
calculations ueing eguaticne of motion, a
computerized football game will certainly
need to do theee calculaticne.
<br=
We will use the metric notations that are
favored for all scientific and engineering
calculations
<br=<bra
The following abbreviations will be used:
< /P>
meters, m<brx
kilometers, km: 1000 meters

(]
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make up a kilometerczhrs

meters per sscond, mfs: uwnits for
measuring distancecbrs

meters per second squared, mis
<gupsd<fsup>: units for measuring
acceleration«<brs

<p>
The following physics notation will be used:
=fp>

Inicial wvelocity, u<brs
Final velocity, w<br»
Acceleration, a«<brs
Tim=, t«<bra>

Distance, s«<brs

zp>Therefore, some of the useful equations of

moticn for us are:

=fp»

a = {¥ - u)l f t, which can be
arranged to get the following
equation<brs

£t = {v - u)l f a, which can be
Further arranged as<brx

v=u + a * t<hrs

m=mu %t + 0.5 % a ¥ cesupsle/oups
« another useful egquation of
motion-brs

= /body=




How to create a simple HTML5 web
page(contd)

The browsers uses physical line breaks based on the HTMLS
tags.
« Other line breaks: come from two tags, <p>...</p> and <br>.

« One of the best resources which provides a comprehensive
introduction to HTMLS:

- http://www.w3schools.com
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How to put an HTMLS5 web page
on the Internet

- Directory called “web”.
- Example: ch02/physicsProjectileAppO/version1

* look for a file called physicsProjectileApp.html

- Assume Windows as the default operating system for the rest of
the discussion.

+ Putting the app code on the web is the easiest way to download
and distribute it to multiple mobile devices through wireless
communication.

- Contact an Internet Service Provider (ISP)
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How to put an HTMLS5 web page
on the Internet (cont’d)

- An account on a server with the domain name called ¢cs.smu.ca.

- The domain name is translated into an IP address.
- An |IP address is used to refer to any computer on the Internet.

- Web server: typically an Internet-accessible computer that is
specially configured to serve and receive documents at very high
rates of transmission.

- Apache
- Microsoft Exchange Server

~ - CENGAGE © 2017 Cengage Learning®. May not be scanned, copied or duplicated, or posted to a publicly

' H - - - - -
** Learning accessible website, in whole or in part.



Example

- Put our first HTMLS web page on the web for accessing it from
any web-enabled device.

- Linux server

- Put our web pages in a folder called public_html. They will be
accessible to the rest of the Internet using the URL:
http://cs.smu.ca/~mobilebook.

- Transfer files from personal computer to the web server
cs.smu.ca.

- WIinSCP
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Screenshot of the login screen for
WinSCP to upload the web pages

WinSCP Login ?

Sgssiun Session

Stored sessions Host name: Port number-

~ Logging cs smu.ca 11 22 Lad
Emimnrnerrt =

Drrectories User name: Password:

il bieappbook :

. SCP/Shell mobileappboo | |ssssssees
C?nnemian Private Eefﬂle

- Proxy

“ Tunnel
SSH

- Key exchange Protocol

*;'uﬂh“ﬁm" File protocol: SFTP | [¥]Allow SCP falback
Preferences

Select color

Advanced options

About... : -ng.;agee .' Login Save... | Close
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Example (cont’d)

«  Permissions in the UNIX environment
- Linux and Mac OS X
- Users: “owner”, “group”, “world”

- The web server program: considered to be a user on the
computer system and usually a part of the set of users called
world or others.

- Three types of permissions: read (R), write (W), and execute/run
(X).
- Reading, writing, and executing
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Screenshot of the WinSCP after
logging in

o o CENGAGE
i~ Learning"

—

—

= | web - mobileappbookEics.smisca - WinSCP =0
Local Maik Fles Commands Session Opticns Rerate Help
& 9 Syncwonize BIQP BF @ | | 0 Cuweue +  Transfer Sertings Defauk [

|| @ mabilezppbeakFos smeca & Naw Sasson
5:-'.-&.:1&.5. MR e R (e L prubslic_fimid ~ M &6 G & WAnd Flks T (=1
®Uplosd | & | ® o i Properties =10 (B B | X fiey (S R (B = E

| _ _ hoenajsharsdfmabaasppbsakipiblic hirl
Mame  Esf Sie Type Changed | Mame  Ext S Changed Rights Chamer
k- Parent dirackory  8/2/2014 S17:01 AM | & - ESANA 102207 P sy mabikea
4 chid File folder 81,2019 52549 PW1 | explosador BS54 17100044 PM AT =51 miabiles_
I chid File faikder 812014 32540 P | chi0Mmiz WS04 110G44 PM rrearw mabiles
b chid Fite Fokdes B0 %2549 PM L chi B0 10STIRPM rmrarx mabiles.
I chostenT File fakder BI/2010 H25:49 PK I chigto 1D WEAMIA10SIAEPM  rew-six mobiea.
b chis Fila faskdir 812014 H20:04 PM L chia WS DSE5EPM ey mobies.
b chiosald File foskder B0 HR606 P I chostonr B0 102645 M sty mobiles
| hizand] Fila fakdor B304 BIE0E PR L chid BEO0E MBE0EPM  pweesex mabika
b chog Fila fkdm 12014 2549 PR I chid B0 102558 PM rer-sew mabikes
I chiteo12 Filo Fakdor 4072004 00201 AM || b chi2 B52014 1231 P reor-srx mabika
| espioeadon File fikder B0 E1T06 AM
| exploradorzip B0 . Compremsed (oppe.. 5/21/2014 0E2%50 PM
0 B of BB KiBin 0 of 11 OBof0Bindoid

- 05513
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Example (cont’d)

o o CENGAGE
i~ Learning"

Permission settings
- All the files under the folder public_html and recursively all its

subfolders need to be readable by everyone.

public_htmi Properties 7

Comman |E1-|e_d{?;m_|

/

Lecation:
Size:

1 folder

shome/shared /mabileappbook
Unknown

| Caleulate |

Group:

Owmer:

|n1nhllaa|:|pbnok (22603 vi
|mobilsappbook [22605] ui

Permizsions:

Ohwner

MR MW [Ox [J%aUD
MR [w []x [#seaGD
MR [OW [1% [ Sticky bit
s |
W] Add Xto directones

Group
Chers
Dgtal:

o] Sat group, owner and permizzions recurevehy

oK | Caneel Help |
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Example (cont’d)

« Type in our URL, http://cs.smu.ca/~mobileappbook, in the
browser’s address window.

- HTMLS web page: physicsProjectileApp.html

o ¢ CENGAGE
1% Llearning"

11:28 PM
Index of /'~-mobileappbook/chi 2phy sicsProjectileApplMversion

ca.smu.cal-mobileappboot chi2phy |"

Index of /~mobileappbook/ch02/physicsPr

Name Last medified Size Description

-a Parawi Direciory
@ phasicsProjechleApp himl 21<lul-2013 10:37 1.5K

Apache 2.2, 14 (Ubwmee) Server ai cs.smu.ca Port B0
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More HTML5 formatting

- High-level view of the newly formatted part of the web page.
« Tags <h2>...</h2>

<hZ? »Abbreviaticno</hZ=

culs

c!-- Code for unordered list with bollets --»

cfuls
ch2=Notations: hs

ctable border="1%"=

cl-- Code for table --=
cftablexs
chl=Equationss /his

cols

cl-- Code for ordered list with musbers --=

efols
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Unordered and ordered lists

- An unordered list: a list that does not specify an order with

numbers or alphabets.

- The complete list is enclosed in a pair of tags <ul>...</ul>.
- Added four items to the list using the pair of tags called
<li>...</li>.

- An ordered list uses numbers or alphabets for listing items.

o ¢ CENGAGE
1% Llearning"

<h2-=Abbreviations«</h2x

<ll>

<li=meters, <em=m</em=</1l1l>

<lizkilometers, <em=km=/em=: 1000 meters
make up a kilometer</11-

=li-meters per second, <em=m/s</em=>: units
for measuring distance</11=

<li-meters per second sgquared, <em>m/s
<sup>2</sup></em>: units for measuring
acceleration</1i=

< /1ul=
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HTML5 tables

 Look at http://www.w3schools.com

- Atable consists of rows enclosed in <tr>...</tr> tags and
columns enclosed in either <th>...</th> or <td>...</td>.

<hZsNotatione« /hax

<table border="iv-

<frs
<th=-Abbreviation</th=
<th=Meaning«/th=

< fEr>

<Er>
ctdscem=ile femae /Ed=
<td>Initial wvelocity</td=

< fLr>

s =
ctdwcems=ve fem=/tds
<td=Final veloccitye/td=

< /Er>

s o=
-ctd:-:em_a-a-c)‘em:-c,.!'td.-
<td=Accelaration</td>

< fLr>

<fre
ctdwcems=te/em=-</cds
<td=Time«/td=

< fEr>

<Cr=
ctdxcemese femae /tds
<td=Distance< /td=

< fEE>

«ftablex
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=

Screenshot of a table

Notations

5 Dastance
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Cascading Style Sheets (CSS)

- Adding fonts and color information to every single page
- Long and expensive process.
- Cascading style sheets (CSS) to mitigate this problem.

- From HTML 4.0, all formatting can be stored in a separate
CSS file.

<!DOCTYPE htmls
<htmls
<head>
<title>Physics Application</titles
<1link rel="stylesheet"
href="css/physicsProjectilelpp.css">
</heads>
<body=
<divs

</fdiv=
</body>
</html >

20
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Screenshot of a web page that
uses a cascading style sheet

o o CENGAGE
v~ Learning

cs.smu,ca/~mobile ¢

Projectiles

In 16005, arfmies used equations of mokons 1o GAlouREle veooles and angke or
firing & missie {0 hit a target. While a quartaback does nol do explidt calaalations
uskyg equations of motian, a compubaized Teothall garme wil cartainly naed io do

these calculations.
e will use the metnc nolations thel are favorsd for all sdentific and engmessing
caloulations

Abbreviations

® fetems,
* hilomaters, Am: 1000 meters make up a kiomeatsr
» mebers par sacond, m/s: unibs for measunng distance

& eI pIF BAGORD BOLARED, M5 < Units Tof ManaUFng accularlion

Notations

Equations

1@ ® - u) /L which can be aranged 1o gel fie folowing equation
2. L= (v -ulSa which can be Lither arranged &5
A w=utatt

4 5=uT04 05812, anplher usend squstion of moticn
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A cascading style sheet (CSS)

«  The <link> tag

- Creating a “css” directory under the directory where our web
page is located: ch02/physicsProjectileAppO/version3/css.

body

{
background-color: #7BBDFA;
font-family: Arial;
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background-coler: white;
border-radius: 3opx;
padding:10px;

}
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text-align: center;
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table

{
background-color: #444444;
coler: white;
border-radius: 25px;
text-align: center;

I

table tr td

{
padding: Spx;
}

table tr th
f
padding-left:épx;
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Adding some multimedia

«  HTMLS called <figure>...</figure> allows us to format a figure in
our web page.

- Often used in conjunction with a nested pair of tags
<figcaption>...</figcaption>.

- <figcaption> allows us to provide a caption underneath the
figure.

cs.smu.ca/~mobileap;
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Augmented the page with a video

- The <video> tag must have a nested tag called <source>.

cs.smu.ca/~mobileapp! &

Projectiles

Fig. 1 - A Projectile Fired Froem a Cannon

n 1600s, ammies uwed squations of molons (o calouisls veoolies and ange for
firing & missile to hil a target. While a quarterback does not do explict caloulatiors:

uEing squations of modion, a computanzed Tootball game wil cerfainiy need 1o do
mhess caloulstions.

‘e will use the metnic notations thet are favored for all soentific and ergnesring
cakulatians

Abbreviations.

& reten, i
# kilometers, drn: 1000 meters make up & lometer
= metors par sacond, m/s: units for measuring distance
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Buil ding Cross Platform Mobile and Wb Apps for Engi neers and Scientists An Active Learning Approach 1st Edition Lingre

Quick facts/buzzwords

«  <body> </body>: A pair of HTMLS5 tags that enclose the body
section of an HTML document.

«  <p> </p>: A pair of HTMLS5 tags that enclose a paragraph in an
HTML document.

«  <br>: An HTML5 tag used to add a line break in an HTML
document.

«  <sup> </sup>: A pair of HTMLS5 tags that are used to display a
superscript in an HTML document.

- http: HyperText Transfer Protocol for transmitting web pages on
the Internet.

- ftp: File Transfer Protocol for transmitting files on the Internet.
« scp: Secure Copy Protocol, a secure alternative to ftp.
« secure ftp: A secure alternative to ftp.
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