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1. (15 marks)

a. (5 Marks) Explain how a modern web browser uses the technologies, HTML, CSS and
JavaScript, to deliver a web application to a client.

b. (5 Marks) Give an example of a user story, and explain how user stories are used to
manage requirements in an agile software development process.
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c. (5 Marks) Describe, with an example, how AJAX and the Document Object Model are
used to request data from a web server and use it to dynamically update a web page.
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2. (15 marks)

a. (10 marks) Describe, as clearly as you can, the appearence and style of the page generated
by the attached code when it is rendered by a modern web browser.
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Answer 2a here
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Continue 2a here
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b. (5 marks) Explain, with an example, how a closure works in JavaScript, and why closures
are important when handling web requests.
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3. (15 marks)

a. (10 marks) Use flask-sqlalchemy to write a set of models satisfying the following specifi-
cation for a movie review website:

(a) There should be a model called Movie, which has a title, a year of release, and
a description.

(b) There should be a model called Reviewer, which has a username, an email, and a
short biography.

(c) There should be a model called Review, which has a reviewer (linking to the
Reviewer who wrote the review), a movie (linking to the Movie the review is for),
the review text describing the reviewer’s opinion of the film, and a rating (the
number of stars between one and five that the reviewer awarded the movie).

(d) The Movie model should also provide a function star rating that calculates the
average number of stars awarded to the movie by reviewers, or 0 if the movie has
no reviews yet.

As a prompt, the following models class is given as a template.
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Answer question 3a here
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Continue question 3a here
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b. (5 marks) Explain how Test Doubles are important in the context of:

– Test driven design

– Repeatability of system tests
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4. (15 marks)

a. (10 marks) Describe the functionality of your Web Application project, or a similar
project that you are familiar with. Sketch a Restful API (include the routes and JSON
schema) that would be able to provide the same functionality if this project was imple-
mented as a single page application.
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b. (5 marks) Explain how the Representative State Architceture allows a web application to
scale in response to both increased user demand and increased application functionality.

End of Paper
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Selectors

* Al l  elements

tag All  tag elements

tag tag2 tag2 elements within tag

tag * Al l  elements within tag

tag, tag2 All  tag and tag2 elements

tag > tag2 tag2 is a chi ld of tag

.class Elements with class ‘class’

#id Element with id ‘ id’

tag + tag2 tag2 preceded by tag

tag.class All  tags with class ‘class’

tag#id Tag with id ‘ id’

Syntax

/* Comments */
@media type {
  selector {
    property:  value;
  }
}

Note:
media type is optional

Embedded Style
  <head>
    <style type="text/css">
      selector {  property:  value; }
    </style>
  </head>

Inl ine Style
  <tag style="property:  value;">

External Style Sheet
  <head>
    <l ink rel="stylesheet"
     type="text/css" href="style.css" />
  </head>

CSS Cheat Sheet
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Colors
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RGB rgb(255,0,255)

Absolute 
sizes

cm |  mm |  in |  px |  pt |  pc

Size and colors

posit ion
absolute |  fixed |  relat ive |  
stat ic |  inherit

top, r ight,  
bottom, left

Sets the o�set from the edge

display
Specifies element placing in 
the document flow

visibi l i ty
visible |  hidden |  col lapse |  
inherit

float left  |  r ight |  none |  inherit

clear
left  |  r ight |  both |  none |  inherit
I  fixed the document now

overflow
visible |  hidden |  scrol l  |  auto |  
inherit

z- index auto |  int |  inherit

Posit ioning

Pseudo-selectors

:active Adds style to active element

:before Ads content before element

:first- letter Adds style to first character

: focus Adds style to focused element

:after Adds content after element

:first-chi ld Adds style to first chi ld

:first- l ine Adds style to first l ine

:hover Adds style when mouse is over

: l ink Adds style to unvisited l ink

:visited Adds style to visited l ink

Text

font-family Specifies the font family

font-style normal |  i tal ic |  obl ique |  inherit

l ine-height normal |  int |  % |  inherit

text-
transform

none |  capital ize |  uppercase |  
lowercase |  inherit

text-
decoration

none |  underl ine |  overl ine |  
l ine-through |  bl ink |  inherit

font-weight
normal |  bold |  bolder |  l ighter |  
int (100- 900) |  inherit

font-variant normal |  small-caps |  inherit

color Sets the color of text

text- indent int |  % |  inherit

text-al ign
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font-size Specifies the font size

vert ical
-al ign
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white
-space

normal |  nowrap |  pre |  
pre-l ine |  pre-wrap| inherit

word-
spacing

normal |  length |  inherit

Dimensions

max-height none |  int |  % |  inherit

max-width none |  int |  % |  inherit

min-width int |  % |  inherit

quotes
Set type of quotation 
marks

background
Format:  
background (color)  ( image) 
(repeat)  (posit ion)

max-height none |  int |  % |  inherit

min-height int |  % |  inherit

width auto |  int |  % |  inherit

cursor Set the type of cursor

Other

height auto |  int |  % |  inherit



Methods
 

Object
toString

toLocaleString
valueOf

hasOwnProperty
isPrototypeOf

propertyIsEnumerable
 

String
charAt

charCodeAt
fromCharCode

concat
indexOf

lastIndexOf
localeCompare

match
replace
search

slice
split

substring
substr

toLowerCase
toUpperCase

toLocaleLowerCase
toLocaleUpperCase

 
RegEx

test
match

exec
 

Array
concat

join
push
pop

reverse
shift
slice
sort

splice
unshift

 
Number

toFixed
toExponential

toPrecision
 

Date
parse

toDateString
toTimeString

getDate
getDay

getFullYear
getHours

getMilliseconds
getMinutes

getMonth
getSeconds

getTime
getTimezoneOffset

getYear
setDate

setHours
setMilliseconds

setMinutes
setMonth

setSeconds
setYear

toLocaleTimeString

FFUNCTIONS AND METHODS

A method is a type of function, associated 

with an object. A normal function is not 

associated with an object.

REGULAR EXPRESSIONS - MODIFIERS

/g

/i

/s

/m

Global matching

Case insensitive

Single line mode

Multi line mode

EVENT HANDLERS

onAbort

onBlur

onChange

onClick

onDblClick

onDragDrop

onError

onFocus

onKeyDown

onKeyPress

onKeyUp

onLoad

onMouseDown

onMouseMove

onMouseOut

onMouseOver

onMouseUp 

onMove

onReset

onResize

onSelect

onSubmit

onUnload

JavaScript
DOM Methods
 
Document
clear
createDocument
createDocumentFragment
createElement
createEvent
createEventObject
createRange
createTextNode
getElementsByTagName
getElementById
write

Node
addEventListener
appendChild
attachEvent
cloneNode
createTextRange
detachEvent
dispatchEvent
fireEvent
getAttributeNS
getAttributeNode
hasChildNodes
hasAttribute
hasAttributes
insertBefore
removeChild
removeEventListener
replaceChild
scrollIntoView

Form
submit

DOM Collections
item

Range
collapse
createContextualFragment
moveEnd
moveStart
parentElement
select
setStartBefore

Style
getPropertyValue
setProperty

Event
initEvent
preventDefault
stopPropagation

XMLSerializer
serializeToString

XMLHTTP
open
send

XMLDOM
loadXML

DOMParser
parseFromString

REGULAR EXPRESSIONS - FORMAT

Regular expressions in JavaScript take 

the form:

var RegEx = /pattern/modifiers;

REGULAR EXPRESSIONS - PATTERNS

^

$

.

(a|b)

(...)

[abc] 

[^abc]

a?

a*

a+

a{3}

a{3,}

a{3,6}

!(pattern)

Start of string

End of string

Any single character

a or b

Group section

Item in range (a or b or c)

Not in range (not a or b or c)

Zero or one of a

Zero or more of a

One or more of a

Exactly 3 of a

3 or more of a

Between 3 and 6 of a

"Not" prefix. Apply rule when 

URL does not match pattern.

Functions
 

Built In
eval 
parseInt
parseFloat
isNaN
isFinite
decodeURI
decodeURIComponent
encodeURI
encodeURIComponent
escape
unescape

Window
alert
blur
clearTimeout
close
focus
open
print
setTimeout

JAVASCRIPT IN HTML

External JavaScript File
  <script type="text/javascript" 
  src="javascript.js"></script>
Inline JavaScript
  <script type="text/javascript">
    <!--
        // JavaScript Here
    //-->
  </script>

Available free from 

AddedBytes.com

XMLHttpRequest

Safari, Mozilla, Opera:

  var req = new XMLHttpRequest();

Internet Explorer:

  var req = new  

  ActiveXObject("Microsoft.XMLHTTP");

XMLHttpRequest readyState Values

0

1

2

3

4

Uninitiated

Loading

Loaded

Interactive

Complete

XMLHttpRequest Object Methods

abort()

getAllResponseHeaders()

getResponseHeader(header)

open(method, URL)

send(body)

setRequestHeader(header, value)

XMLHttpRequest Object Properties

onreadystatechange

readyState

responseText

responseXML

status

statusText


