Computer Science Principles
Web Programming

Unit 1: Internet



Objectives

*This unit explores the technical challenges and

guestions that arise from the need to represent
digital information in computers and transfer it

between people and computational devices.

*The unit then explores the structure and design of
the internet and the implications of those design
decisions.




Topics

*The first chapter explores the challenges and questions that arise
when representing information in a computer or sending it from one
computer to another.

|t begins by investigating why on-off signals, also known as binary
signals, are used to represent information in a computer. It then
introduces the way common information types like text and numbers
are represented using these binary signals.

*Finally, it illustrates the importance of establishing shared
communication rules, or protocols, for successfully sending and
receiving information.




Topics (Internet)

Course Motivation
e Lesson 1: Personal Innovations

Internet Transmission in Binary Format
* Lesson 2: Sending Binary Messages

e HTML 2/3: How the Web Works and Web Overview
e Extra 1: Internet Simulator
* Lesson 3: Sending Binary Messages with the Internet Simulator

Web-Page Format
* HTML 4/5: Creating First Page and Basic Document Structure

* JavaScript 1: JavaScript Starter




Topics

Number System and File Transmission (Internet OSI MAC and
Physical Layers)

e Lesson 4: Number Systems
* Lesson 5: Binary Numbers

* JavaScript 2: JavaScript Data Types

* Lesson 6: Sending Numbers

* Extra 2: Encoding Numbers in the Real World
* Lesson 7: Sending Text
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lnnovations

LESSON 1

F




Welcome to Computer
Science Principles!
Groups make a “rapid”
prototype of an
innovative idea and share
it. Students watch a brief
video about computing
Innovations.
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Vocabulary

*Innovation - A new or improved idea, device, product,
etc, or the development thereof

*Innovation, Renovation, Disruptive Technology,
Emerging Technology, Evolutional Technology.




Action ltem

Draw a picture about the life at the year 2050

(30 years later). Write it down on a paper and
keep it safe.

Check your answer when time comes.




Sending
Binary
Vlessages
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Overview

Students collaborate in an iterative design
process to make a “bit sending device” using
classroom supplies and everyday objects. They
develop systems for encoding and sending
simple binary messages over a physical
distance.




Vocabulary

*Binary - A way of representing information using only two
options.

*Bit - A contraction of "Binary Digit"; the single unit of
information in a computer, typically represented asaOor 1

*Byte, Word, Integer, Character, Character Set, Binary, Octal,
Hexadecimal,

*Kilo, Mega, Giga, Tera
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DNA

« Sequence of
nucleotides: adenine
(A), guanine (G),
cytosine ( ), and
thymine (T)

* Two strands, A must e
attach to T and G must ~"n 4
attachto C ANV
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HTML C

naracter Set

*For HTMLS5, t

ne default character encoding is UTF-8.

*This has not always been the case. The character encoding for the
early web was ASCII. In Windows: Windows-1252

eLater, from HTML 2.0 to HTML 4.01, ISO-8859-1 was considered the

standard.

*With XML and HTML5, UTF-8 finally arrived and solved a lot of
character encoding problems.




HTTP Request
Method URL Protocol Version

GET /index.html HTTP/1l.1

Host: www.example.com
User-Agent: Mozilla/5.0

Accept: text/html, */*
Accept-Language: en-us
Accept-Charset: ISO-8859-1,utf-8
Connection: keep-alive

blank line

Headers +

Body
(optional)




HTML Charsets

*HTML ASCII
*HTML WIN-1252
*HTML ISO-8859
*HTML Symbols
*HTML UTF-8




ASCII
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*|SO-8859-15 (Latin 9)

More character sets

*US-ASCII (basic English)
*|SO-8859-1 (Western Europe)
*|SO-8859-2 (Central Europe)
*|SO-8859-3 (Southern Europe)
*1SO-8859-4 (Baltic)
*|SO-8859-5 (Cyrillic)
*|SO-8859-6 (Arabic)
*1SO-8859-7 (Greek)
*ISO-8859-8 (Hebrew)
*1SO-8859-9 (Turkish)

*SHIFT JIS (Japanese, Win/Mac)

*Windows-1250 (legacy, Central Europe)

*Windows-1251 (legacy, Cyrillic)

*Windows-1252 (legacy, Western Europe)
*Windows-1253 (legacy, Greek)
*Windows-1254 (legacy, Turkish)

*Windows-1255 (legacy, Hebrew)
*Windows-1256 (legacy, Arabic)
*Windows-1257 (legacy, Baltic Rim)

*Windows-1258 (legacy, Vietnam)



https://www.charset.org/charsets/us-ascii
https://www.charset.org/charsets/iso-8859-1
https://www.charset.org/charsets/iso-8859-2
https://www.charset.org/charsets/iso-8859-3
https://www.charset.org/charsets/iso-8859-4
https://www.charset.org/charsets/iso-8859-5
https://www.charset.org/charsets/iso-8859-6
https://www.charset.org/charsets/iso-8859-7
https://www.charset.org/charsets/iso-8859-8
https://www.charset.org/charsets/iso-8859-9
https://www.charset.org/charsets/iso-8859-15
https://www.charset.org/charsets/shift_jis
https://www.charset.org/charsets/windows-1250
https://www.charset.org/charsets/windows-1251
https://www.charset.org/charsets/windows-1252
https://www.charset.org/charsets/windows-1253
https://www.charset.org/charsets/windows-1254
https://www.charset.org/charsets/windows-1255
https://www.charset.org/charsets/windows-1256
https://www.charset.org/charsets/windows-1257
https://www.charset.org/charsets/windows-1258
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ISO-8859-1

*|SO-8859-1 was the default character in HTML 4.01.

*|SO (The International Standards Organization)
defines the standard character sets for different
alphabets/languages.

*The different variants of ISO-8859 are listed at the
bottom of this page.




— e | O | @ _ D | i

SRR ® | 5T |
2| B BT
R S e e [ [~
+ o| WA || 2 | - ¥ o& [
¥ =] N o o g |-
ek N R el RN @~ ||
00| T | PSS Jfied
rTGWgW “n Um
S R =R =T - R --| & | K|
L@ Do =
Al | O|FH|= |+ ol ]
Hlen|D|n| 9| ®m W | m [l |
SO o B s [ e R (R o [t |-
||| Y & = H [t
o | @) ~ =t o |-,
2_34_5_6_?_ A_B_C_




UTF-8

Bits of First Last Bytes in
code point code point  code point | sequence Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte &
T U+0000 I+007F 1 DHxHxKHK
11 U+0030 UI+07FF 2 110xxxxx | 10xxxxxx
16 U+0800 U+FFFF 3 1110xxxx | L0xxxxxx | 1O0xxxxxx
21 U+10000 | U+1FFFFF 4 11110xxx | 10xxxxxx | L0xxxxxx | LlOxxxxxx
The following sequences are not part of the UTF-8 standard, only part of the original proposal
26 U+200000 | U+3FFFFFF 5 111110xx | 10xxxxxx | L10xxxxxx | L10xxxxxx | 10xxxxxx
31 U+4000000 | U+7FFFFFFF 6 11111310x | 10msxxxxx | LO0xxxxxx | 10xxxxxx | 10xxxxxx | 10xxxxxx




d

e

o

ANSI

UTF-8

Ox61
Ox61

OxE9
0xC3 0xA9

OxFO Ox9F 0x90 0xB1

UTF-16 (big)

0x00 Ox61

0x00 OxES

0xD8 0x3D 0xDC 0x31

UTF-16 (little)

0x61 0x00

OxE9 0x00

Ox3D 0xD8 0x31 0xDC

UTF-32 (big)

0x00 0x00 0x00 Ox61

0x00 0x00 0x00 OxES

0xD8 0x3D 0xDC 0x31

UTF-32 (little)

0x61 0x00 0x00 0x00

OxE9 0x00 0x00 0x00

0x31 0xDC 0x3D 0xD8




In HTML5: Unicode UTF-8

Example

<meta http-equiv="Content-Type"
content="text/html;charset=I50-8859-8">

All HTML 4 processors also support UTF-8:

Example

<meta http-equiv="Content-Type"
content="text/html; charset=UTF-8">




HTML <meta> charset Attribute

Example

Specify the character encoding for the HTML document:

<head>
<meta charset="UTF-8">
</head>




<pbr>

*Line breaker tag: <br>

*Space: &nbsp;
*Space: &#20; <!-- ASCIl 20 -->
*Try: Alt+Numbers (ASCII)




Demo Program

echaracter set Chinese.html

echaracter set Chinese2.html




Practice

Try Code.org Lesson 2 Activities.




How the
Web Works

and Web
Overview

WEB-DESIGN CHAPTER 2/3




Sending Binary
Messages with the
nternet Simulator

LESSON 3

F




Overview

*Students use the Internet simulator for the first time in this
lesson. It is configured to represent two parties connected
on a single shared wire that only hold one of two possible
states.

*Students invent a binary call-response protocol that can
overcome the coordination, timing and synchronization
problems that arise when forced to use such a truly binary
system.




Vocabulary

*Bandwidth - Transmission capacity measure by bit rate

*Bit - A contraction of "Binary Digit"; the single unit of information in a
computer, typically representedasa O or 1

*Bit rate - (sometimes written bitrate) the number of bits that are
conveyed or processed per unit of time. e.g. 8 bits/sec.

eLatency - Time it takes for a bit to travel from its sender to its receiver.

*Protocol - A set of rules governing the exchange or transmission of data
between devices.

*|SO-7 layers architecture, turn-around time, delay, latency, wait-time,
response time.




INternet
Simulator

UNIT 1 EXTRA LESSON 1/2

F




Internet Simulator Activity

Go Code.org!




Video

The Internet: Wires, Cables & Wifi




Internet
Wired(LAN)




Internet
Fiber



Internet Co-Axial Cable
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€0 Learning Channel



Practice

Try Code.org Lesson 3 Activities.




Creating First
Page and Basic
Document
Structure

WEB-DESIGN CHAPTER 4/5




Practice
*Create a HTML page with bullet points, ordered list.

Down download a text file from internet:
* Declaration of independence.

| have a dream.

*Then, format it with HTML




JavaScript

JAVASCRIPT CHAPTER 1

F




Sending
Bits in the

OOOOOOOOOOOOO




Objectives

|In this lesson, students will be introduced to how bits are
transmitted over the most common mediums (copper wire, fiber-
optic cable, and radio waves) used to connect devices on the
Internet.

*They then chose a device that transmits bits and research that
device and the system it uses.

*Students create a poster presenting their findings, and the lesson
concludes with a gallery walk of the posters.




Work Sheet

*Worksheet - Video Guide for Wires, Cables & WiFi




Practice

Activity Guide - Sending Bits in the Real World




Number
Systems
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Overview

Students will explore the properties of number
systems by inventing their own number system
using only three shapes: a circle, triangle and a
square.

This lesson is a precursor to looking at several
other number systems important to computing,
especially binary and hexadecimal.




Video

Tips & Tricks - Number Systems




Practice

Try Code.org Lesson 4 Activities.




Different number systems used with
computers:

*Decimal (base 10) — 1, 2, 3 or 45.6, etc.

o“_ 7

*Binary (base 2) — state “a” or state “B”

*hexadecimal (base 16)




Different number systems used with
computers:

*Numbers themselves (quantities) are laws of nature.

*The symbols we use to represent the numbers are
arbitrary, man-made abstraction.




Purpose for today:
you will invent your own base-3 number system.

Rules:

you must have
1. a set of distinct symbols
2. an agreement about how those symbols should be ordered

*How Many ways can you represent “7”7?




How Many ways can you represent “7"7

*Use the shapes you cut out.

*Use the activity guide.

*Have one partner move the shapes into patterns, and the
other partner write the unique 3-place patterns down.

*Order matters! So circle, triangle, square is different from
triangle, circle, square

*do challenge 1 and challenge 2 — write your rules




Number System
*YOU JUST MADE A NUMBER SYSTEM!

*Share your number system with another team.

*Can your team follow the other team’s rules to make their
number system?

*Were some sets of rules easier to follow than others?

*Do you think there are limits to the number of symbols we
could use to represent numbers?




Number System

*What if we only had 2 symbols, and circle and a square?
Could we still make a number system?

*What if we had 10 symbols: a circle, square, star, etc.
Could we still make a number system?




To make every 1-element pattern:

There are only 3.
Each shape by itself

O,
A
L]

To make every 2-element pattern:

Put a circle next to
each 1-element
configuration

then a triangle

then a square

aaa > 000
H>-0 B0 BP0

9 patterns

To make every 3-element pattern:

Put a circle next to
each 2-element
configuration

then a triangle

then a square

Did your team
have all the
possibilities?




Binary
Numbers
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How Many ways can you represent “7"7

Computers use the binary number system to represent
numeric values.

*We communicated with a binary system before. We found
that develop a number system is a little different.

*A number system is infinite, and also has rules for counting
— or how to get from one value to the next.




ND-Space versus Permutation?

* What if you only had a circle and
square? With only a circle and
square, how many 3-place
patterns are there?

* Let's start some for you below,

you make the rest. How many are
there?




ND-Space versus Permutation?

* You have 8 possible combinations |
of 3-place patterns with 2 shapes.




Number System

*Why might we want to create a number system that includes only
two symbols?

*Then we can use bits as the building blocks of our number system.
How large of numbers do you think this system can represent? How
could we go higher?

*Adding more bits (increasing the size of our permutations) allows us
to count as high as we wish.




Video

Circle Triangle Square to Binary

VIDEO ON PROMETHEAN BOARD (10 MINUTES)




Presentation

Ternary System by Shape
U1C1L5el PPTX




Number System

*The number system we have just been introduced to is called
the binary number system and can be constructed entirely from bits.

* This is the number system implemented in almost every computer.

*While it may look different from our familiar number system, as we’ll
see in today’s lesson, it can be used in the same way and shares
many properties.




Instructions For how to make the Flippy Do

BepyQo

Name:
BEFORE —
Blank Template
AFTER
-
Fli Do
PPy, Name

1. Write in the 3 6 5 % 3 2 1 0

A2 2|2 |2|2

2. Write in the whole

numboroquivalonts)
edbé‘f- 32|16| 8

3. Write a row of 0s

1010(0|0|0

Construct

a Flippy
Do (10

mins

4. Write a “1”" on the

e .
back of each flap. | 1 \ | i\ \___..
(Carotul about upside-down) | | | | " \ n o
i 1 | | ' \ Flip it up!
o | |
I : : |\——_..a

5. Cut on dotted lines P £



Binary Odometer

*We'll keep filling in our Flippy Do’s but you should also know
about a helpful widget -- It was used in the opening
demonstration -- called the "Binary Odometer"

*Go to the Binary Odometer - Code Studio (linked in Code
Studio)

*This tool allows you to watch how counting is related across
multiple number systems, binary, decimal and other number
bases as well.

*Get acquainted with the Binary Odometer.




Code Studio

https://studio.code.org/s/csp1-2018/stage/5/puzzle/2



https://studio.code.org/s/csp1-2018/stage/5/puzzle/2

Binary System

*Tasks/Prompts to consider:

"What's the largest number you can make in binary
with the binary odometer?"

BIN: 1111111111 --> DEC: 1023

*"What happens when the odometer run out of
numbers?"

Overflow! The binary odometer rolls back over to all
zeros but the other numbers keep going up.




Video

Binary Numbers




Practice
Complete the Binary Practice Activity Guide (15 mins)

*Complete the Binary Practice - Activity Guide individually
(Work with a partner but each should complete your own
sheet )

*Use your Flippy Do and Odometer as resources




AppLab App - App

*Do the Binary Game AppLab App - App.

*Practice translating between bases using the Cisco Binary
Game.

*https://studio.code.org/projects/applab/iukLbcDnzggoxuu8
10unlw



https://studio.code.org/projects/applab/iukLbcDnzqgoxuu810unLw

1

1 _,(/Copyright Baker Franke - Code.org Sept. 2016J

2

3

4

5

3 //roughly, the number of bits used in bit string.
7

8 timerId

9 0]

10 GAMEOVER

11

. Block
13 setKeyValue ("hitCount", value®l]):

; Programming

setText (¥ "visits", "Page Visits: "+ (valuekl) I} :|

https://scratch.mit.edu/help/videos/



https://scratch.mit.edu/help/videos/

Practice

Convert:
0,123,4,5,6,7,8,9, 10 to binary




Answer to HW guestion:

*Binary uses only zeroes and ones so that numbers look like this.

°(I?)>a58 10 number = Base 2 (binary) number
1=1

2 =10 (one 2 and zero 15s)

3 =11 (one 2 and one 1)

4 = 100 (one 4 and zero 2s and zero 15s)

5=101 (one 4 and zero 2s and one 1
6 =110 (one 4 and one 2 and zero 1s
7 =111

8 =1000

9=1001

*So there are really only two kinds of people in the statement, those who understand
binary and those that don't and two in binary = 10




Sending
Numbers
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Lesson Overview

*We will be using the Internet Simulator in this lesson.

*You will send a simple line drawing to a classmate
(connecting 3 — 7 dots with straight lines).

*WinSCP and SmartFTP




Lesson Overview

*You must develop a protocol which will allow you to send
any image you can make on your grids.

*Pay attention to how many bits are used to represent
each binary number.

*This gives you more practice encoding and decoding
binary numbers.

*The lesson ends with testing your protocols using a
teacher-supplied test image to transmit.




Objective

*The main purpose of this lesson is to reveal that just
because we now know how binary numbers work, there are
still challenges of information representation and
communication.

\We use the Internet Simulator to enforce some of the
constraints imposed by real computers and systems.

*In particular we are interested in developing a more
robust protocol for sending a list of numbers over the
Internet.




Background Knowledge

*You will need to make choices about how to structure your messages in terms of
number of bits to use for each number and even how to communicate the
beginning and end of the list.

*While the binary number system can be used to represent any value we wish, in
practice the range of values we are able to represent is limited by the number of
bits we use.

*Thus, protocols for exchanging binary information must specify in advance how
many bits will form a single number among other things.

*Without knowing this information the receivers of a message have no way of
determining how to break up an incoming stream of bits into individual
numbers; it will just appear to be a random string of Os and 1s.




Discussion

*"How many more numbers can be represented with 4 bits as
opposed to 37"

*Twice as many. Every time a bit is added the number of values we
can represent doubles

*"What is the highest value | can count to using 3 bits? What about
with 47?“

*With 3 bits, 7. With 4 bits, 15. In general the answer is 2*(number of
bits) - 1




Discussion

*"Justify the following claim: Regardless of the
number of bits in our binary number system, the first
value we represent is 0.“

*This is actually the case in any number system that
uses place value. The smallest value we can represent
is composed of all Os and is exactly 0.




Activity

*In computer science, and when talking about transmitting
information between computing devices, a protocol is a set
of rules that tell us how to encode, communicate and
exchange information.

*Today, you and a partner will invent a communication
protocol that allows you to send a list of numbers to
represent a drawing.




Video

*New Internet Simulator




INternet
Simulator

UNIT 1 EXTRA LESSON 3

F




Internet Simulator Activity

Go Code.org!




Practice
Sending Number for Graphing

*Code.org Activity.
*Get activity guide and graph worksheet.
*What order will the points be sent in?

*How does the recipient know when one number ends and
the next begins?

*Test your protocols with the picture you each drew.

Do the reflection and assessment in code studio for credit.




Encoding

Numbers in
the Real
‘J World

OPTIONAL LESSON




Objective

*In this lesson, students explore some fascinating stories from the
news and history (and the future) about number encodings in
computers.

*These stories should serve to illuminate how the kinds of decisions
students have been making about number encodings are the same
kinds of things that real scientists in the world have to worry about,
sometimes with disastrous consequences.

*While this lesson has the possibility of running long, it is meant only
as a short excursion into real-world application and should be limited
to one class period.




Base Prime Number System?

https://ask.metafilter.com/10114/Base-prime-number-system-possible

BTW, here's some small base 10 numbers and their base prime equivalents:
1=1,2=10,3=100,4=101 (or20),5=1000,6=(1100r 10001 or 30), 7=10000

posted by revgeorge at 8:59 AM on September 12, 2004

Prime numbers in Sumerian base system. Mystery revealed
https://youtu.be/0al gJbKFds



https://ask.metafilter.com/10114/Base-prime-number-system-possible
https://youtu.be/0aI_gJbKFds

RAOMiTYe

All four bases have
the same kind of

bond to the sugar-
phosphate backbone

There are no
bonds between
the bases in

the lengitudinal
direction along
the helix.

ATGACGGATUAGCCGCAAG

3 TG TAGTCGGCGTTCG

Flattened segment of the double helix
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Vocabulary

*HTML - HyperText Markup Language: the language of the web, code
for web pages

*HTTP - HyperText Transfer Protocol: designed for communication on
the web, for sending and receiving information

*ASCIl — American Standard Code for Information Interchange — raw text
that any computer can recognize

*Abstraction - a simplified representation of something more complex.
Abstractions allow you to hide details to help you manage complexity,
}‘oculs on relevant concepts, and reason about problems at a higher
evel.

*Protocol - A set of rules governing the exchange or transmission of data
between devices.




Objectives

*You will how coding language works to encode text. (Encryption and
Decryption)

*The OSI 7 layers architecture. Layers upon layers of encoding all
trace back to binary and work together to encode complex
information.

*Parcel, Data Format, Layers.




Objectives

*You Will also make a connection to the internet and
protocols.

*Information travelling across the internet will often
need to contain both the contents of the message
itself, and information that helps to format, route or
interpret this data.




Protocol, Character Set, Data Frame

*One of the most powerful uses of the internet is
sending text to people. Since the internet can only
send bits around we need a way to encode text with
bits...

*|f it were up to you, how would you encode text in
binary? Quickly, jot down an idea for encoding text.




a human protocol and a computer network protocol:

TCP connection

g
response
e

Get http: //www.g_@glic:m/

m TCP connection
f'CQ\‘




Protocols

Protocols (Rules)

What to communicate, how to communicate and when to
communicate.

Key Elements of Protocols
1. Syntax: Structure of format of data

2. Semantics: Meaning of each section of bits.
3. Timing: When to send and how fast?




HTML

A |ot of you have taken web design, and you used this
language: HyperText Markup Language, or HTML

*This is the language of the web, where the content and
formatting of a web page are written.
Look at the background of a web page for the code.




Protocol called: HTTP

*HyperText Transfer Protoco

*this is the foundation for communication on the web — it
was designed to send and receive web page data over the
Internet.




ASCI|

*ASCIl makes it all happen.

*ASCIl — American Standard Code for Information
Interchange

*This is the universally recognized raw text format that any
computer can recognize




ASCI|

*ASCIl encoding is the standard number-to-text encoding scheme
used in computers and on the Internet.

*This protocol is 7 bits long and so can encode 128 different symbols,
each corresponding to one of the binary numbers between 0 and
127.

*Originally the encoding was designed for older printers and so the
codes associated with the numbers 0-31 were designated as "control
codes" which instruct the printer to perform certain actions.




ASCI|

*ASCIl Codes 32-126, however, contain many of the most commonly
used symbols you use on the internet, including the lowercase and
capital letters, the numbers 0-9, and most commonly-used
punctuation marks.

*This printable character set is also used to represent all of the text
formatting we use to add variety and emphasis to "plain-text”
documents. The ability to represent formatting using only ASCI|
symbols is the result of cleverly designed protocols.




ASCI|

*ASCIl codes were originally 7 bits long and so there are 128 possible
values.

*0-31 are “control characters” that are largely defunct and go unused;
they were formerly used to control various aspects of machines and
printers.

*127 is the symbol for delete.




ASCI|

*Over time, 8 bits became a standard “chunk-size” for encoding information.
ASCIl made the transition to this 8-bit encoding by just adding an extra O to the
front of the old 7-bit codes.




Activity
*Using the ASCII table, translate your first name from letters to

numbers using the ASCII table.

*Write your name as: *Name!" (capital first letter, exclamation
point at the end)

*Take a minute to do this

*Having a standardized protocol like ASCII to encode text enables
us to send and receive textual information.

*This is very useful, but there are still instances when we will
want even greater expressive power in our digital
communications.




a
Activity Guide: -

Sending formatted text

*What if you wanted to send formatted text that included things like
the ability to underline, bold, or italicize words....specify a different
font size, or color?




Things like this:

ALL CAPS
Highlighting
Bold

talics
Underline

Font Color
Large font



https://code.org/curriculum/docs/csp/U1L11-text-formatting-1.png

Activity

*Today your challenge is to:
*Invent a protocol for sending formatted text
*Use the Internet Simulator to test out your protocol.

*You will also notice that the Internet Simulator has
been updated so that you can now type ASCII text
characters to send.




Activity

*Test your protocols by having one member of the team
make a secret formatted message to send to the other
members of the team using the Internet Simulator.

*The receiver of the message can write it down. Compare
with the original message — how close was it?!




Activity

*|f your protocols were tight, then your messages should
match.




INternet
Simulator

UNIT 1 EXTRA LESSON 4

F




Internet Simulator Activity

Go Code.org!




Text-based Code

*What you likely did in the activity was invent a text-
based code.

*Whether you are formatting languages like HTML, or
Markdown or programming languages like Java, C++,
or Python, all of these languages have one thing in
common: they use ASCI| text to encode other text or
information




Discussion

*Congrats! You just invented a coding language. At
this point in the course a code and a protocol are very
similar. Even though it's probably something no one
else will use, the process you just went through gives
a taste of inventing any kind of formal language or

protocol that ultimately needs to be interpreted and
processed by a computer.




Discussion

*Look at Websites and HTML again — you can see the code
behind the website in Chrome if you choose:

*the three vertical dots
e More Tools
*Developer tools

*and you will see what goes into making a web page




Lesson Take Away:

* sequences of binary states can be used to represent numbers

* numbers can be assigned to letters of the alphabet to encode text
with plain text you can make a code you can use to apply other
meanings (or formats) to text

*you can invent a "formatting language" (like HTML) to represent
different ways you want text messages to appear.




Practice

Fill out your rubric

Do your assessment and finish out the lesson in Code Studio

And, test




Assessment Question/Answer:

*The word “Apple” translated into its ASCIl number
equivalent is:

097112112 108 101
097108 108 111 119
065112112 108 101
065110 110 105 101
065108 108 111 119




Key Concepts
and
‘J Pedagogy

CHAPTER COMMENTARY




Protocols are Creative (and Arbitrary)

*In this chapter, students often design their own communication
protocols to address a targeted problem.

*Students may be surprised to find how creative and seemingly
arbitrary this process is.

*This highlights an important understanding that even widely used
protocols on the internet were developed by someone to creatively
solve a problem. Furthermore, any particular protocol succeeds
primarily because the whole computing community agrees to use it.




Activity Before Concept, Concept Before
Vocabulary

*Rather than present the topics covered in this chapter in lecture
form, students are presented inquiry-based activities in which they
must discover or invent concepts themselves.

*Once the class has gone through this shared activity, the teacher will
lead discussions that help synthesize the concepts they were
exploring.

*Only then is technical vocabulary introduced. This approach is often
shortened to “ABC CBV.”




An Equitable Introduction

*Many aspects of Unit 1 were designed specifically to make it an equitable
introduction to computer science.

*Unlike other CS topics, (like programming, where some students may
already have experience), the internet is likely to be both relevant and
mysterious to all students.

*These activities encourage collaboration, inventiveness, and exploration.
These features combine to build a positive and supportive classroom
environment where it is safe to make mistakes or ask questions.

*The “ABC CBV” pedagogy ensures all students have a shared experience to
refer to before more technical vocabulary is introduced.




