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1. Web Architecture [11 Points]

Consider the following output from the client URL (cURL) program for an HTTP request to google.com.

% c u r l −v g o o g l e . com
∗ Try ing 1 4 2 . 2 5 0 . 1 7 6 . 2 0 6 . . .
∗ TCP_NODELAY s e t
∗ Connected t o g oo g l e . com ( 1 4 2 . 2 5 0 . 1 7 6 . 2 0 6 ) p o r t 80 ( # 0 )
> GET / HTTP / 1 . 1
> Host : go o g l e . com
> User −Agent : c u r l / 7 . 6 4 . 1
> Accept : ∗ / ∗
>
< HTTP / 1 . 1 301 Moved Permanent ly
< L o c a t i o n : h t t p : / /www. g oo g l e . com /
< Content −Type : t e x t / html ; c h a r s e t =UTF−8
< Date : Thu , 07 Oct 2021 0 0 : 0 0 : 1 7 GMT
< E x p i r e s : Sat , 06 Nov 2021 0 0 : 0 0 : 1 7 GMT
< Cache −C o n t r o l : p u b l i c , max−age =2592000
< S e r v e r : gws
< Content −Length : 219
< X−XSS− P r o t e c t i o n : 0
< X−Frame−Opt ions : SAMEORIGIN
<
<HTML><HEAD><meta ht tp − equ i v =" con ten t − type " c o n t e n t =" t e x t / html ; c h a r s e t = u t f −8" >
<TITLE >301 Moved </ TITLE > </HEAD><BODY>
<H1>301 Moved </H1>
The document has moved
<A HREF=" h t t p : / /www. g oo g l e . com /" > here </A> .
</BODY> </HTML>
∗ Connect ion #0 t o h o s t g oo g l e . com l e f t i n t a c t
∗ C l o s i n g c o n n e c t i o n 0

Label the key parts of the request and response. Explain what each part signi�es in the space below.

• > indicates part of the HTTP request

• < indicates part of the HTTP response

• GET / HTTP/1.1: this is a GET request using HTTP version 1.1

• HOST: google.com: this is a request for something from google.com

• User-Agent: information about who/what is making the request

• The response has a status code of 301 meaning this is a redirect error (permanent)

• The correct location to request is http://www.google.com

• The format of the response body is text/html with a UTF-8 characgter set

• The body of the response is an HTML page with information about the correct place to go if the browser
does not automatically redirect
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2. Web Applications [16 Points]

A) (8 points) List four properties or characteristics often exhibited by modern web applications.

1. Web browser is the user interface

2. Perform actions and manipulate data without screen refreshes

3. Interactive (prompt response to interactions)

4. Stores data for the user

5. Makes asynchronous calls to the web server
6. May be available even when not on internet

B) (8 points) Identify a currently popular web application and describe how the properties you listed in the
previous part apply to this application.

Web Application: Google Docs

1. The editor is visited via the website docs.google.com. There is no desktop app version.

2. One can type text and manipulate the document using the menus without the page ever refreshing.

3. There are no pauses as text is edited (either as one types or when highlighting text and changing
formatting)

4. The contents of documents is stored on Google servers and can be accessed from any computer.
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3. HTML5 [13 Points]

For each of the following tags, describe the type of information typically contained within.
Taken from https://developer.mozilla.org:

A) <article> The <article> HTML element repre-
sents a self-contained composition in a docu-
ment, page, application, or site, which is intended
to be independently distributable or reusable
(e.g., in syndication).

B) <aside> The <aside> HTML element represents
a portion of a document whose content is only
indirectly related to the document’s main con-
tent. Asides are frequently presented as sidebars
or call-out boxes.

C) <div> The <div> HTML element is the generic
container for �ow content. It has no e�ect on the
content or layout until styled in some way using
CSS (e.g. styling is directly applied to it, or some
kind of layout model like Flexbox is applied to its
parent element).

D) <figure> The <�gure> HTML element repre-
sents self-contained content, potentially with an
optional caption, which is speci�ed using the
<�gcaption> element.

E) <footer> A <footer> typically contains informa-
tion about the author of the section, copyright
data or links to related documents.

F) <header> The <header> HTML element repre-
sents introductory content, typically a group of
introductory or navigational aids.

G) <li> The <li> HTML element is used to represent
an item in a list. It must be contained in a parent

element: an ordered list (<ol>), an unordered list
(<ul>), or a menu (<menu>).

H) <nav> The <nav> HTML element represents a
section of a page whose purpose is to provide
navigation links, either within the current doc-
ument or to other documents.

I) <ol> The <ol> HTML element represents an or-
dered list of items — typically rendered as a num-
bered list.

J) <p> The <p> HTML element represents a para-
graph. Paragraphs are usually represented in vi-
sual media as blocks of text separated from adja-
cent blocks by blank lines and/or �rst-line inden-
tation, but HTML paragraphs can be any struc-
tural grouping of related content, such as images
or form �elds.

K) <span> The <span> HTML element is a generic
inline container for phrasing content, which does
not inherently represent anything.

L) <strong> The <strong> HTML element indicates
that its contents have strong importance, serious-
ness, or urgency. Browsers typically render the
contents in bold type.

M) <ul> The <ul> HTML element represents an un-
ordered list of items, typically rendered as a bul-
leted list.

4. Accessibility [5 Points]

Explain the purpose of aria attributes in HTML tags. Give one concrete example and describe its impact on the
web browser.
Taken from https://developer.mozilla.org:
Accessible Rich Internet Applications (ARIA) is a set of attributes that de�ne ways to make web content and web applica-
tions (especially those developed with JavaScript) more accessible to people with disabilities. It supplements HTML so that
interactions and widgets commonly used in applications can be passed to assistive technologies when there is not otherwise
a mechanism.

As one example, aria-labelledby speci�es a DOM element that provides information about the current element.

https://developer.mozilla.org
https://developer.mozilla.org
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5. The DOM and Cascading Style Sheets [10 Points]

A) (8 points) Draw the Document Object Model (DOM) that would be generated from the following snippet of
HTML. Include all opening tags from the code snippet in your drawing. You may omit the text contained
within the HTML elements.

1 <div>
2 <h1>CS 332</h1>
3 <h2>Topics <span>in this class</span></h2>
4 <ul>
5 <li>Web Architecture </li>
6 <li>
7 Content Display and Styling
8 <ol>
9 <li>HTML5</li>

10 <li>CSS</li>
11 </ol>
12 </li>
13 </ul>
14 </div>

<div>

<ul>

<li>

<ol>

<li>

text

<li>

text

text

<li>

text

<h2>

<span>

text

text

<h1>

text

B) (3 points) Write a CSS rule that changes the color of the list item containing HTML5 (and only HTML5) in
the document above to red.
div ul li ol li:first-child { color: red; }
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6. Positioning [10 Points]

A) ( 5 points) Explain how to position DOM elements next to each other using Flexbox layout. How can you
make this layout responsive?
First, there must be a parent, container node for the DOM elements that should be positioned horizontally.
This parent node should have the display: flex; CSS property set on it. While it is the default, it is also
possible to explicitly specify the direction of child elements, which is flex-direction: row; in this case.
To make this responsive, there are flex-grow and flex-shrink properties that can be set to allow the
children to grow/shrink accordingly. This often needs to be combined with flex-basis to properly size
the children.

B) (5 points) Describe two similarities and two di�erences between relative and absolute positioning.
Similarities:

1) Both create coordinate systems
2) Both allow for the element to be shifted from its original position

Di�erences:

1) Relative positioning moves the item from normal layout positions whereas absolute positioning
completely remove the element from normal layout.

2) In relative positioning, the space of the original element is retained. Absolute positioning closes up
this space
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7. Higher-Order Functions [20 Points]

A) (10 points) Write a function, multiplyEvens, in JavaScript that takes in an array of numbers as an
argument and returns the product of the elements whose values are divisible by two. For example,
multiplyEvens([1,2,3,4]) would return 8. You may use any built-in functions you wish, but this is
solvable using only the function provided on the last page of this exam.
function multiplyEvens(arrayA) {

return arrayA.filter( (e) => e % 2 == 0 ). reduce( (acc , e) => {
return acc * e;

}, 1);

}

B) (10 points) Write a function, insertListItems, in JavaScript that takes in a DOM element, and an array
of strings and inserts each of these strings as a list item into the provided DOM element. For example,
insertListItems(document.querySelector("#foo"), ["a", "b", "c"]) would insert three list items
(i.e., <li> elements) into the DOM element with an ID of "foo".
function insertListItems(parent, list) {

list.forEach( (val) => {
const node = document.createElement ("li");
node.innerText = val;
parent.appendChild(node);

});

}
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8. JavaScript [15 Points]

A) (5 points) What is an anonymous function? What are two di�erent ways to create an anonymous function
in JavaScript?
An anonymous function is a function value that is never bound to a variable. They are created as a function
experession directly where it is used, passed into a function, or returned. An anonymous function can either
be created using the function keyword or using the () => {} arrow notation.

B) (5 points) Write a JavaScript object literal named todo that contains a description of “Practice for the exam,”
a due date of “2021-10-12,” and a priority of “high.” Store the date as a Date object.

1 const todo = {
2 description: "Practice for the exam",
3 due: new Date ("2021 -10 -12") ,
4 priority: "high"
5 };

C) (5 points) Consider the following constructor function:

1 const Todo = function(description , dueDate , priority) {
2 this.desc = description;
3 this.due = dueDate;
4 this.priority = priority;
5 };

Write a toString method that will apply to all Todo objects and returns a nicely formatted string of the
todo item.

1 Todo.prototype.toString = function () {
2 return `Todo: (${this.priority} priority) ${this.description}, ` +
3 `Due: ${this.due}`;
4 };
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JavaScript Reference

These methods are correct and function as speci�ed by the Mozilla JavaScript reference (https://developer.
mozilla.org/). Parameters speci�ed with [] are optional.

1 /*
2 * The map() method creates a new array with the results of calling a provided
3 * function on every element in this array.
4 *
5 * callback is invoked with three arguments: the value of the element , the index
6 * of the element , and the Array object being traversed.
7 *
8 * If a thisArg parameter is provided to map , it will be passed to callback when
9 * invoked , for use as its this value.

10 */
11 arr.map(callback[, thisArg ])
12

13 /*
14 * The filter () method creates a new array with all elements that pass the test
15 * implemented by the provided function.
16 *
17 * callback is invoked with three arguments: the value of the element , the index
18 * of the element , and the Array object being traversed.
19 *
20 * If a thisArg parameter is provided to map , it will be passed to callback when
21 * invoked , for use as its this value.
22 */
23 arr.filter(callback[, thisArg ])
24

25 /*
26 * The reduce () method applies a function against an accumulator and each value
27 * of the array (from left -to-right) to reduce it to a single value.
28 *
29 * reduce executes the callback function once for each element present in the
30 * array , excluding holes in the array , receiving four arguments: previousValue ,
31 * currentValue , currentIndex , and array
32 *
33 * The first time the callback is called , previousValue and currentValue can be
34 * one of two values. If initialValue is provided in the call to reduce , then
35 * previousValue will be equal to initialValue and currentValue will be equal to
36 * the first value in the array. If no initialValue was provided , then
37 * previousValue will be equal to the first value in the array and currentValue
38 * will be equal to the second.
39 *
40 * Note: If initialValue isn't provided , reduce will execute the callback
41 * function starting at index 1, skipping the first index. If initialValue is
42 * provided , it will start at index 0.
43 */
44 arr.reduce(callback[, initialValue ])
45

46 /*
47 * The indexOf () method returns the first index at which a given element can be
48 * found in the array , or -1 if it is not present.
49 *
50 * indexOf () compares searchElement to elements of the Array using strict
51 * equality (the same method used by the === or triple -equals operator ).
52 */
53 arr.indexOf(searchElement[, fromIndex = 0])

https://developer.mozilla.org/
https://developer.mozilla.org/
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