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Computing and ICT

are the new literacy

Welcome to the Coding and Robotics solutions by Binary Logic, where the future of K-12
education comes alive.

In an age where computing is as fundamental as reading and writing, Binary Logic leads
the way in integrating computational thinking, Al, and robotics into global education.
Recognized by leading global organizations and aligned with international standards, we

focus on transforming students from simple technology users to innovative creators.

The Digital Kids and Digital Teens series offer a comprehensive range of resources,
including print and digital formats and extensive teaching support. Our curriculum is
not static; it evolves, mirroring the rapid technological advancements. We continuously
update our resources to include the latest new technologies, robotics, and devices,
ensuring our students are always at the forefront of Computing education.

40 years

working with technology in schools

For over four decades, we at Binary Logic, a part of the MM Educational Group since
1982, have been integrating technology into education. Starting with groundbreaking
projects in English language learning, we now stand as leaders in Computing and ICT
education. Our expertise is in developing educational solutions that align with the varied
needs of Ministries of Education worldwide, guaranteeing relevance and engagement

while upholding regional educational standards.

Our deep understanding of diverse classroom environments, enriched by our
technological know-how, enables us to provide flexible resources. These currently
empower millions of students across Europe, the Middle East, Asia, and Latin America.

At Binary Logic, we are committed to enhancing the educational experience with our
innovative Computing, ICT, Coding, and Robotics solutions. We are shaping the future,
one student at a time, across the globe. Join us on this journey to educate the next

generation of digital pioneers.
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Student-centered
learning through a fun,
hands-on approach

Written and designed
by educators

Modern educational
material that meets
various learning styles

Fully graded and
designed for schools

Content aligned to
student needs in each
age group

Activities based on
school subjects in
each grade

Language in English
edition is graded to
facilitate non-native
speakers

Available in several
languages

Coding and robotics
available in all grades
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- Digital Kids Grades 1-6

for Primary schools
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SECOND EDITION

Grade 2 Digital Kids Starter and Explorer are
specifically created for very young learners!
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Teens

SECOND EDITION
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Grade 7 Grade 8 Grade 9

Teors
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Grade 10 Grade 11 Grade 12

NextGen Specialists

New series with cutting-edge content

Artificial Internet Engineering
Intelligence 1 of Things (loT) 1 Design

Digital Teens Grades 7-12 A

for Secondary schools ISTESEAL

JUNE 2023-2025
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International Standards

Digital Kids and Digital Teens follow the latest
international Computing and ICT teaching standards

i \
> The series take into = o DC
unesco i

consideration the B
. United Nati
competencies valued Educational, Scentific b Digital Intelligence

in Computing and ICT and Cultural Organization —— .
around the world. A A (o). >V.
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against national standards of School Librarians Computing at School

and requirements in a
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international context. %%, Information ®
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The International Society for Technology in Education (ISTE) completed
a Seal of Alignment for Readiness review of Digital Kids, Digital Teens,
eSkills and ICT Skills and determined that they provide an effective
foundation for successfully acquiring the knowledge and applying the
itaasal  skills described by the ISTE Standards for Students.

Suitable for international exam preparation
‘ Extra Online Material

for example:

B
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http://binary-academy.com/dnld
Download sample Teaching Resources

Teacher Academic Support

\/ Resources for Digital Kids and Digital Teens
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Computational Thinking

Programming helps students understand and
apply the fundamental principles and concepts
of computing and computer science, including
logic, algorithms and data representation.

Short lessons can match
the time available in the
school curriculum.

Our educational material follows a spiral,
project-based approach based on the age and
school grade of the students.

Programming is introduced at various

stages and in various complexity in primary
and secondary grades with different
programming tools and languages. Robotics
labs are supported with resources for different
educational robot kits and virtual platforms.

Learn how to code in: gT {t}

Digital Kids Go!, Logo, Small Basic, '\'/IV”“°5°“
akeCode
ScratchlJr, Scratch, Microsoft MakeCode

I I r HTML CSS
Python, Visual Basic, HTML, and @ ﬁ n E HQF\»,@

MIT App Inventor.
i micro:bit pgthOﬂ Vlsual Studlo MJU T

APP INVENTOR

l Extra coding and
robotics material
for all grades.

Apply coding skills to robotics for the new generation of kids and teenagers.

CODE VR

Free virtual robotics platforms support MR l. gg%NERTA wvEx

remote and hybrid teaching of robotics.



Programming - Coding - Robotics

Starting in Grade 1 for both topics, very young students are gradually introduced to
computational thinking concepts with “unplugged” and technology-based activities.
The curriculum continues in all grades up to 12, with advanced Computer Science
concepts preparing the students for college or university studies.
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Bumblebee Alda / Unplugged
Digital Kids Go! / Unplugged
LOGO

ScratchJr

MIT Scratch

Microsoft Small Basic
Microsoft Kodu

Python 3 (IDLE/Visual Studio Code)
DS: Python & Jupyter Notebook
loT: MakeCode & Micro:bit

loT: Python & Micro:bit circuits
loT: Python & Arduino circuits

Al: Python & Jupyter Notebook
Mobile Dev: MIT App Inventor
SWE: MIT App Inventor

HTMLS5 - CSS3 - PHP - JavaScript
Visual Basic

Teacher support

Teachers get full support
to be effective in the
computer lab, easily,
even if they do not have
experience in teaching
programming.
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Unplugged

Beebot

LEGO® WeDo 2.0 (WeDo Blocks)
LEGO® WeDo 2.0 (Scratch)

LEGO® SPIKE Essential (Icon Blocks)
LEGO® SPIKE Essential (Scratch)
LEGO® SPIKE Prime (Scratch) DKEXPERT [oertiets
LEGO® SPIKE Prime (Python) 1 = i
LEGO® EV3 (Mindstorms Blocks)
LEGO® EV3 (Scratch/Mekecode)
LEGO® EV3 (Python)

Edison Robot (EdBlocks)

Edison Robot (EdScratch)

Edison Robot (EdPython)
Makeblock mBot (mBlock Scratch)
Makeblock mBot2 (mBlock Scratch)
Makeblock mBot2 (mBlock Python)
VEX Robotics 123 + GO

Open Roberta Lab (Virtual/Blocks)
VEXcode VR (Virtual/Blocks)
VEXcode VR (Virtual/Python)

Cl-49 sd1noqoy

Robotics

[ Printed books [ Custom editions [ Online ebooks [___| Coming soon
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New Resources

Press the play button

el to "run" the program.
D o

Press the grey button
to stop the program

The light of the "brain"

becomes stable.

Connect the "brain" and your computer with the USB cable that is in the kit. It is
the same connection that gives energy to the robot and that transfers the program
from the computer to the "brain”. When you connect the "brain” to your computer,

the little light
of the "brain” is blinking for a few seconds and then becomes stable. Press the play block and run the first program! All the pixels of the matrix of the
The connection has been established now. chameleon have now become yellow.

Copyright © 2023 Bnary ogiesa. 31

Makeblock mBot2

@ LEssoN3

Follow theline

The Line-follower
sensor is below the
robot and consists of
four light sensors.

The Line-follower Sensor of the mBot Neo gives your robot the ability to detect
lines. It works with 4 sensors. They are like four small eyes that can “see if the
ground is bright (like white) or dark (like black).




New Resources

LEGO® SPIKE Prime

Motors

Motors use electricity to create motion or force, giving robots the ability to
move and perform tasks.

Definition
Amotor is an electrical
device that converts
electrical energy to Large Motor Medium Motors
mechanical energy For projects requiring significant ~ Smaller and less powerful than
— power and precision. Contains a  the large motor, but still
/ /[‘\\ \ rotation sensor (Encoder) which  equipped with a rotation sensor

can measure speed and position. (Encoder), ideal for precise
movements and operations.

Bits 'n’ tips

The rotation sensor in a
motor helps control how
the motor moves and
ensures precise
movements.

SPIKE Prime wmotors

have a
have a

Sensors

Sensors are devices that detect events or changes in their environment
and send information to the microcontroller, making the robot aware of
the environment around it.

Force Sensor Color Sensor Distance Sensor

Detects when and Detects colors and Uses ultrasonic

how hard itis being  measures light waves to measure

pressed. intensity, enabling distance to objects,
robots to respond to  useful for navigation
visual cues. and obstacle

avoidance.
Geek talk =

Sensors in robots are like
our senses, helping them
see, hear, and feel the
world around them to
decide what to do next

The SPIKE Application
The SPIKE software is LEGO Education’s digital platform designed to combine hands-on LEGO
building with interactive coding. It has tools and features that make it easier to make LEGO projects.

In the SPIKE application you can choose between two LEGO sets, Prime and Essential.

5 LEGO Education SAIKE - 324 - 8 x

Select your
SPIKE™ solution

SPIKE
Essential >

| m education

Close Lobby Choose set

0O e B P
§

@ o

e

| TASK1

Whatisarobot? ;

Arobot is a kind of machine that can do jobs on its own, without a person helping. Robots are
made by people to do specific things and they often look like cars or other machines. Many
robots work in factories where they do tasks that are too hard or unsafe for people. They have
motors that help them move and special electronic parts called sensors to notice things around
them. This allows robots to understand their surroundings and make their own decisions.

Let's meet VEX GO SrartPorty
The VEX GO robot is a kind

of robot you can build and
program yourself. It can move
around because it has parts like
wheels and motors. There are
two big parts to it: the VEX GO
Brain, which is like the robot's
brain, and VEXcode GO, which
is a program you use on your
computer to tell the robot what
todo.

Power button N rcrange Banerv\ Blue-greenEye
Port Sensor Port

Switch

The VEX GO kit contains

a switch that can be used
without programming. When
you connect the Switch to a
Motor, it controls which way
the Motor turns.

Orange
Battery Port

Smart Port

The VEX GO Brain has four numbered ports that you can connect motors to, , allowing it
to move. You can also connect it to various sensors, enabling it to "see” and "sense” its
surroundings by interacting with them.

Motor Electromagnet

Battery Eye Sensor
Motors Make the robot move.
Battery Provides power to the VEX GO electronic components.
Eye Sensor Detects if there is an obstacle present and the color of the object.
Electromagnet Picks up and puts down the Disks with metal cores.

snqoj|fs 2oup|b D 1D

9-19 Buipod

By
o
O
o
=2
0
(7]
®
7
o

ZLl-£9 Buipod

Cl-49 sd1noqoy




12

New Resources

Data Science with Python

Lesson2

Python Libraries for Data Analysis

In the previous lesson, we discussed how Python uses libraries in order to handle data. In this lesson, you
will learn how to use some of these libraries in your Jupyter Notebook.

NumPy Library
NumPy stands for Numerical Python. It is a popular library for working with numerical data in Python
NumPy can be used to perform a wide variety of mathematical operations on arrays.

NumPy library methods

Meaning Method
Amethodisa
add(arrl,arr2,..) Adds arrays. function which is
associated with an
multiply(arr1,arr2,..) | Multiplies arrays objectlitisdefined
inside a class body.
absolute(arr) Returns absolute value of each element in For example, np.
an input array. add(arr1, arr2).
Returns the maximum value in the input
maximum(arrl,arr2,...
arrays
Let's start by creating a simple list in your Jupyter Notebook. This is your list.
myList = [-3,-2,-1,0,1,2,3,4,5,5,5,6,7,8] Array

Array is a data type
which can hold a
fixed number of
values of the same
<class 'list'> data type.

(-3, -2, -1, 0, 1, 2, 3, 4,

print(type(myList))
print(myList

Let's use the NumPy library. In this code, you will use the absolute() method to print the absolute values
of the lst.

When you use a function from the
library, you type the name of the library
"dot" the name of the function.

import numpy as np

s = np.absolute(myList)
print(s)

When you are using a library,
you give it a name in order to
use its functions in your code.

[32101234555678]

Pandas Library
Pandas library takes data and creates a Python object. It creates two main types of object:

« ASeries is a one-dimensional labeled array capable of holding any data type (integers, strings, floating
point numbers, Python objects, etc.).

« A DataFrame s a two-dimensional data structure which looks very similar to a table in a spreadsheet.

Each object has its own methods and attributes. You can either create a Series or a DataFrame from scratch
(from lists, dictionaries, etc.) or you can import data from data sources, such as Excel, CSV, SQL, JSON and more.

Differences between Pandas and NumPy libraries

Pandas

LT EIEI Works with the tabular data,

Works with numerical data.

Series, DataFrame Arrays

Handles hundreds of thousands of data | Handles better 50K rows or
items. less

Performance

Memory
utilization

Consumes more memory. Consumes less memory.

Usage Data analysis and visualization. Calculations

Series Object

Now, you are going to transform your list into a Series object. To do this, you have to include the Pandas
library in your notebook. As you already know, to use a library in Python, you add the word import and
the name of the library.

import pandas as pd

s = pd.Series(myList, name='Numbers')

print(s)

] =3

1 . §

2 =X

3 ]

4 1

§ 2

6 3 In Jupyter, you have to import a
7% library only once and then you
8 s can use it the whole notebook.
9 5

10 5

11 6

12 7

13 8

Name: Numbers, dtype: int64

Complete Circuit

o]

Physical Circuit
This photo represents what the physical circuit will look like.

The components are connected
Fhetiry A0
to the following pins:

D3

Programming the Arduino

You will begin by uploading the StandardFirmata sketch through the Arduino IDE to setup a communication
channel between the Arduino and the Python script that you will write.

Open PyCharm and install the paho-mqtt Python package through pip. In PyCharm, open the terminal
in your working directory and enter the following command:

pip install paho-mqtt

Create a new Python file called mqtt_arduino.py and at the beginning of your code import the
following packages:

« datetime: Create timestamps for the messages that we send.

« time: Control the program flow.

« json: Work with JSON objects.

« pyfirmata: Communicate with the Arduino board through the Firmata protocol.

+ paho.matt.client: Create clients that communicate with MQTT brokers.

from datetime import datetime
import time

import json

import pyfirmata

import paho.mqtt.client as mq

Create the following variables which will be used for the MQTT client that we will create. CLIENT_ID
is the name you will give to the client. MQTT_BROKER is the address of the public broker provided
by EMOX that you will connect to. TOPIC is the name of the topic that the client will subscribe to.
PORT is the default server port to connect to the MQTT broker. FLAG_CONNECTED is a flag variable
you will use on an event handler function later.

# Variables to setup MQTT client
CLIENT_ID = "PUBLISHER_01" # ID of the client

MQTT_BROKER = "broker.emqx.io" # Address of the broker

TOPIC = "waste/drops" # Topic to subscribe to
PORT = 1883 # Default server port
FLAG_CONNECTED = False # Connection flag




New Resources

Internet of Things with Arduino and Blocks

Gas Leak Alarm System Code

Now that we have wired our circuit and looked at how Gas Sensors and Piezo Buzzers
work, it's time to write the code for our alarm system. The program monitors the output
from the Gas Sensor to check if there is a hazard. If it detects a hazard, it raises the alarm
by sounding the Piezo and flashing the LEDs. If not, the program waits before checking
again.

Create the following program in the coding area and press Start Simulation to run the
Gas Leak Alarm System:

Initially, the if () then ()
block evaluates whether

the gas sensor input
read analog pin A4 v | > @ excedes 40, a value for

which gas emissions may
ply spoakeronpn 2 - vitnone () or () <o | NI

5 true, the Piezo plays a tone

of 110 Hz for 1 second to

alert the user, and then the
LEDs blink twice alternately,
for half a second each

setpin 3v to LOWw

If the evaluation returns
true, after sounding the
Piezo and flashing the LEDs,
the program prints to the
Serial Monitor a warning
message to inform the user
that there is danger.

setpin 2 v fo HIGH v

Ifthe evaluation
returns false, the
program waits for 2
seconds and prints a
message to the Serial
Monitor to reassure
the user that there is
no danger.

print to serial monitor ((N R LSRR vith v newiine

Run the program to test it

- — d:=0
B 8- -®OE- --u ERETT -

Smoke
simulation.

But when the smoke cluster is close to the
sensor, the Piezo starts beeping and the
orange and green LEDs flash alternately.

When the smoke cluster is away from
the Gas Sensor, the Piezo does not make
a sound and the LEDs do not flash.

Internet of Things with Arduino and Python

Programming the Arduino to Blink

We will program the two LEDs to blink one after the other with a time difference of
one second. The built-in LED on the Arduino is connected to digital pin 13, and the
external LED is connected to digital pin 12. Inside the infinite loop, we will send a HIGH
(1) signal to the LED that we want to shine and a LOW (0) signal to the other LED. After
one second, we will reverse the signals.

D12
Open PyCharm, create a new Python file and import the
required libraries. » e o e e e
import pyfirmata
inport time 5 P
» e .
Set up the communication port. -
s
» e e e .
communication_port = 'COM4’
» e o e .
Te2Q R

Set up the communication between PyFirmata and the board.

board = pyfirmata.Arduino(communication_port)
it = pyfirmata.util.Iterator(board)

it.start()

Get the pins for the external LED and the internal LED.

external_led = board.get_pin("d:12:0")

internal_led = board.get_pin(“d:13:0")

D13

Write the logic to make the lights blink.

while True:
external_led.write(1)

internal_led.write(@)

time.sleep(1)

external_led.write(0)

internal_led.write(1)

time.sleep(1)

snqoj|fs 2oup|b D 1D
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New Resources

Artificial Intelligence with Python

Lesson2

UnsupervisedLearning

Unsupervised Learning to Understand Text

Unsupervised learning is a type of machine learning where the model is not given any labeled training
data. Instead, the model is only given a set of examples and must find patterns and relationships within
the data on its own. In the context of understanding text, unsupervised learning can be used to discover
latent structures and patterns within a dataset of text documents. There are many different techniques
that can be used for unsupervised learning of text data, including clustering algorithms, dimensionality
reduction techniques, and generative models.

Clustering algorithms can be used to group together similar
d hil on tehni

One of the key advantages of using unsupervised learning s that it can
be used to identify patterns and relationships that may not be
immediately apparent to a human observer. This can be especially
useful for large datasets of text, where
manual analysis may be impractical.

In this unit, you will use an openly available dataset of news articles

Cluster

Acluster is a group of
similar things. In machine
learning, grouping
unlabeled data in
lusters is

from the BBC to some key techniques for unsup
learning (Greene & Cunningham, 2006). The following code is used to
load the dataset, which is organized into five different news folders
representing articles from different news sections: business, politics,
sports, technology, and entertainment. These five labels will not be
used to inform any of the algorithms presented in this unit. Instead,
they will only be used for visualization and validation purposes.

Each news folder includes hundreds of text files, with each file including
the content of a single specific article. The dataset is already loaded
into the Jupyter Notebook, and the codeblock will open the dataset
and extract all the documents and required labels to two list data

called clustering.

e used pe arning structures, respectively.
to reduce the dimensionality of the data and identify important In unsupervised learning, you
features. Generative models, on the other hand, can be used to give to the model large 85C open dataset

ibution of the data and generate new text  amounts of data that are not
labeled and it has to find
patterns in the unstructured
Clustering Algorithms data through observation and
Clustering algorithms can group similar customers based on their clustering.
behavior, demographics, or purchasing history for targeted
marketing and increased customer retention.

i ionali Dimensionality Reduction

learn the underlying di
that is similar to the original dataset.

to reduce Dir ionality reduction is a

Dimensionality reduction s used in image
the number of pixels in an image to minimize the amount of data  technique in machine learning

D. Greene and P. Cunninghar. "Practical Solutions to the Problem of Diagonal Dominance
ICML 2006. Al rights,

inthe content of owned by

in Kernel Document Clustering" Proc.

the B3C.

# used to list all the files and subfolders in a given folder
from os import listdir

# used for generating random number

import random shuffling lists

needed to represent the image while preserving its main features. and data analysis to reduce the bbe_docs=[1 # holds the text of the articles
= # holc fe
Generative Models number of features » bbe_labels=[] # holds the news section for each article
" 4 . " (dimensions) in a dataset while
G:"emwe m".dﬂs ared ufec’t'z anz";a‘ybde“em?" al:p"cam"sl retaining as much information for folder in listdir('bbc'): #for each news-section folder
g e D o W e as possible: for file in listdir('bbc/'+folder): #for each textfile in this folder

patterns of the data using a generative model.

Algorithm

Predicted Output

# open the text file, use encodin

tf8" because articles may include non-ascii characters

with open('bbc/'+folder+'/'+file,encoding="'utf8", errors="ignore') as f:
bbe_docs. append(f.read()) #read the text of the article and append to the docs list

# use the name of the folder (news section) as a label for this doc
bbc_labels.append(folder)

# shuffle the docs and labels lists in parallel

merged = list(zip(bbc_docs, bbc_labels)) #link the two lists

random. shuffle(merged) # shuffle them in parallel (with the same random order)
bbc_docs, bbc_labels = zip(+merged) #separate them again into individual lists

Drone Devices

The drone is equipped with several sensors,
allowingit to collect input fromiits environment.
getDevice() and enable() are functions provided
by the simulator to interface with various
sensors and actuators of a simulated robot.

The getDevice() functionis sed to get readings
from a device, such as a sensor or an actuator,
from the Webots robot model. It takes a string
argument that specifies the name of the device
to be accessed.

The enable() function is used to activate a
device so that it can start providing data or

performing an action. [ Roll Axis |

Camera

The IMU (Inertial Measurement Unit) can measure the
drone's linear acceleration and angular velocity; it
measures forces such as gravity, in addition to the
rotational forces acting on the drone. It can provide
information about the drone's attitude (pitch, roll, and
yaw), which is critical for stabilization and control.

The GPS (Global Positioning System) is a satellite-based
navigation system that provides precise location
information to the drone. GPS enables the drone to know
its current position, altitude, and velocity relative to the
earth. This ion i ford i

and control.

Sensors are devices that detect physical quantities or
environmental conditions and measure it, and convert
them into an electrical signal for monitoring or control.

Actuators are devices that convert electrical signals
into mechanical motion to perform a specific action or
task.

In contrast to linear speed, which measures the

from controller import Robot
import numpy as np #used for mathematic operations
import os  #used for folder creation

import cv2  #used for image manipulation and human detection:
from PIL import Image #used for image object creation
from datetime import datetime # used for date and time

# auxiliary function used for calculations
def clamp(value, value_min, value_max):
return min(max(value, value_min), value_max)

class Mavic (Robot):

# constants of the drone used for flight

# thrust for the drone to lft

K_VERTICAL_THRUST = 68.5

# vertical offset the drone uses as targets for stabilization
K_VERTICAL_OFFSET = 0.6
K_VERTICAL_P = 3.0
K_ROLL_P = 50.0
K_PITCH_P = 30.0

# P constant of the vertical PID
#P constant of the roll PID
#P constant of the pitch PID

MAX_YAW_DISTURBANCE = 0.4
MAX_PITCH_DISTURBANCE = -1

#precision between the target position and the drone position in meters
target_precision - 0.

def __init__(self):

Imports of libraries needed
for calculations and processing

The controller library
contains the Robot class,
whose methods will be
used to control the drone.

Constants found
empirically used in

calculations for flight
and stabilization

#initializes the drone and sets the time interval between updates of the simulation

Robot.__init__(self)

self.time_step = int(self.getBasicTimeStep())

# gets and enables devices
self.camera - self.getDevice("camera’)
self.camera.enable(self. tine_step)

self.imu = self.getDevice(*inertial unit")
self.imu.enable(self.time_step)

self.gps = self.getDevice("gps")
self.gps.enable(self.time_step)

self.gyro = self.getDevice("gyro")
self.gyro.enable(self.time_step)

self.camera_pitch_motor = self.getDevice("camera pitch")

self.camera_pitch_motor.setPosition(6.7

self.front_left_motor = self.getDevice("front left propeller")

14

distance traveled in unit time, angular speed is a
measure of the change in the central angle of a
rotating object with respect to time. It is usually
measured in radians per second (rad/s) or degrees per
second (°/s).

1n2

14

self.front_right_motor - self.getDevice("front right propeller”)

self.rear_left_motor = self.getDevice("rear left propeller”)

self.rear_right_motor = self.getDevice("rear right propeller”)

motors - [self.front_left_motor, self.front_right_motor,
self.rear_left_motor, self.rear_right_motor]
for motor in motors: #mass initialization of the four motors
motor.setPosition(float("inf'))
motor. setVelocity(1)




New Resources

Cybersecurity wih Python

DH Key Exchange Algorithm

The DH Key Exchange is an important algorithm for secure communication between two parties over a

public network. Itis based on public and private keys, allowing for the secure exchange of encrypted data.

The DH Key Exchange protocol is widely used in various internet protocols, including HTTPS and SSH. This. Preparing the Algorithm
algorithm uses prime numbers to create a secret shared key, that can be used in various applications.

aoup|b b 1b

import random
import hashlib

User1 G\ 4
~ (= Combined Keys # Modular exponentiation: (baseexponent) % modulus
def mod_exp(base, exponent, modulus):
return pow(base, exponent, modulus)

v User 1 Private Key

Shared i
Secret # Generate a large prime number

def generate_large_prime(bits=2048):
return random.getrandbits(bits) | 1 #Command to create a prime number

141

Diffie-Hellman

key exchange

Combined Keys Implementing the Key Exchange

User 1 Public Key

p def dh_key_exchange():
< J # Agree on large prime numbers p and g
O= “ Somed p = generate_large_prime(
) Secret g - generate_large_prime()

snqgp||fis

User 2 Private Key
# Each party selects a private key
alice_private_key - generate_large_prime()
bob_private_key - generate_large_prime()

Example # Each party computes their public key

For simplicity, let's use small numbers as an example. In real life, much larger numbers would alice_public_key = mod_exp(g, alice_private_key, p)

be used to provide sufficient security. bob_public_key = mod_exp(g, bob_private_key, p)
Alice 8ob

1. First, both parties agree on two large prime numbers. # Each party exchanges their public key and computes the shared secret
For our example, let's use 5 (a primitive root modulo) (| Public Keys C alice_shared_secret = mod_exp(bob_public_key, alice_private_key, p)
S 23 (the acdalus) Thas Rumbers car ba Gubks il S bob_shared_secret = mod_exp(alice_public_key, bob_private_key, p)
# Verify that the shared secrets match
2. Next, each party asecret number. Alice ch ¢ Private Keys @ assert alice_shared_secret == bob_shared_secret
6 and Bob chooses 15. These numbers are privateand &
should not be shared. E :

# Optionally, hash the shared secret to derive a symmetric key
shared_secret_hash = hashlib.sha256(str(alice_shared_secret).encode()).hexdigest()

3. Both parties calculate a public value to share with each Public values @
other. Alice calculates (5° mod 23) which equals 8,and . v
Bob calculates (5**mod 23) which equals 19. >

4. Alice and Bob exchange these public values.

return shared_secret_hash

9-19 Buipod

Generating the Secret Shared Key

# Produce the shared secret key

5. Now, each party calculates the shared secret. Alice a H shared_secret - dh_key_exchange()

calculates (19° mod 23) and gets 2, and Bob calculates ¢ 3 print(“Shared secret:®, shared_secret)

(8% mod 23) and also gets 2.
S0, Alice and Bob have now agreed on a shared secret (2 in this case) over an unsecured channel Shared secret: 74b40ad75c4d76edcef424bcble27bel04c60c22072e0aad65b5a29b60d1ddab
without sending the secret itself. An eavesdropper would need to solve a discrete logarithm
problem tofigure out the secret, which is computationally difficult and time-consuming, especially
with larger numbers.
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Coding | Syllabus G1-6

> Solve a problem

> Follow instructions
> Sequence

> Find the error

> Storytelling

> ScratchJr programming environment
> Drawing

> Display a message

> Control Blocks

LUNIE:

CETED
[ sylobus

> Flow control

> Loop (Repeat)
> Simple events (Key Press)
> Input/Output

[t

CRATED

Tools

> Digital Kids Go!

Tools

> MIT ScratchJr
> LOGO

Tools

> MIT ScratchJr



Coding | Syllabus G1-6

e Y i

1 > Scratch programming environment > MIT Scratch 3

aoup|b b 1b

> Display information
> Sound effects
> Use Pen to draw shapes

of
<

&

snqgp||fis

cn M

> Sensing Blocks

0
o
> Design a program > MIT Scratch 3 %
> Flowchart Q
g
o

> Flow control

> Conditional operators

> Selections/Decisions (IF)
> Events (Key Press)

> Movement Blocks

of
<

&

0
o
O
o
=2
0
(7]
®
7
o

2
o)
&
o :
Q
> Sensing Block > MIT Scratch 3 '_l.)
> Loop (Repeat Until) > Microsoft Small BASIC
> Variables

> Calculations
> Complex decisions (If else)
> Conditional operators

\ oY,
g2 @

?mq({ Basic

¢l-4S sdnioqoy




Coding | Syllabus G7-12

cn

> Solve a problem > Operators
7 > Flowchart > Logical operators

> Sequence (commands) (AND, OR, NOT)

s> Ceordinaies > Variables (naming)

> Display information > Numbers/Strings
(Print) > Constants

> Get information (Input) > Calculations

> Events (Wait Until) > Comments

> Complex decisions > Use code to control
(If...else) an IoT device

e kO

python™  Jlieresoft - microzbit

cn

> Visual Studio Code > Loop (For, range(), while,
programming infinite loop)
environment > Exit loop (Break)

> Conditional operators > Use code to control an

> Simple decisions (If) IoT device

> Complex decisions
(If...elif, If...elif ...else,
nested if)

X & i O

Visual Studio pgthon nw;ﬁre%sgéte micro:bit

Code
oo
> Modular programming (Lists, tuples)
> Functions (parameters, > Draw shapes with code
arguments, Return) (tkinter library)
> Local and global > Events
variables (Key press, mouse click)

> Data structures

X & i O

Visual Studio ‘ Microsoft . s
Code pgthon Maketode  Micro:bit

18

Tools

> MIT Scratch 3
> Python 3 (IDLE)
> MakeCode & Micro:bit

Tools

> Python 3 (Visual Studio Code)

> MakeCode & Micro:bit

Tools

> Python 3
(Visual Studio Code)

> MakeCode & Micro:bit
> MIT App Inventor

e

APP INVENTOR



Coding | Syllabus G7-12

10

Loop (Nested loops)
Drawing/graphing

Data structures (Nested lists)
Functions (len, sum, max, min)
Mobile app development
Mobile user interface design

V V V V V V V

Create a website
with Visual Studio Code

> HTML grammar and syntax

J

Visual Studio pgthoﬂ‘

Code

> Dictionaries

Grade

> Files (read/write sequential)

—
—

> Recursion
> Global variables
> IoT — GPIO programming

> Mobile application development
with accessibility standards

> Design a user interface
for people with special needs

J

Visual Studio ‘
Code pgthOﬂ
i
> Algorithms
> Bubble, Selection & Insertion Sort

> Linear & Binary Search

> Interactive elements with JavaScript

> Server-side Form processing

J

Visual Studio ‘
e | python

e

> HTML elements
> Database management
> Classes, objects & inheritance

> User interface and testing
Python 3 (Visual Studio Code)

> MIT App Inventor
> HTMLS5 (Visual Studio Code)
> VisualBasic.NET

HTML

vB

net

APP INVENTOR

> Create a mobile app prototype

> Test mobile app for accessibility

> Use HTML and CSS tags to format
a web page

> Responsive web pages with CSS

Python 3 (Visual Studio Code)

Python 3 on Raspberry Pi

\%

A\

MIT App Inventor
HTML5-CSS3 (Visual Studio Code)

\%

‘ HTML CSS

APP INVENTOR

> Web server & RDBMS
Python 3 (Visual Studio Code)

> HTMLS5 - CSS3 - JavaScript
(Visual Studio Code)

> Node.js

HTML CSS Js

Tools

> Python 3
(Visual Studio Code)

> MIT App Inventor

> HTML 5
(Visual Studio Code)

> Visual Basic

Tools

> Python 3
(Visual Studio Code)

> MIT App Inventor

> HTMLS5, CSS3
(Visual Studio Code)

> Rasberry Pi (Python)

Raspberry Pi

Tools

> Python 3
(Visual Studio Code)

> HTML5, CSS3,
Javascript
(Visual Studio Code)

> Node,js

n A
u@dc
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Robotics | Syllabus G1-6

cn

> Solve a problem
> Follow instructions

> Sequence
> Find the error
> Storytelling

4%\
5 \

Bee-Bot

syt
> Draw shapes
> Assembling simple robot model

> Motors/Power
> Simple calculations

| ‘ “
op J. 3
sls %
Weﬂﬁ Z.U % entEi,aI G

education education
> Flow control
> Loop (Repeat)

> Simple events (Key Press)
> Input/Output

> Sensors/Information Processing
(Motion Sensor, Tilt Sensor)

> Gears and other mechanical systems

| ‘ “
' v - -

ﬁlﬁh i

Weﬂﬁ Z.U % entEi,aI G

education

education

Tools

> Bee-Bot Robot

Tools

> LEGO® Spike Essential (Icon Blocks)
> LEGO® WeDo 2.0
> Edison Robot (EdScratch)

> Makeblock mBot
(with remote control)

makeblock

Tools

> LEGO® Spike Essential (Icon Blocks)
> LEGO® WeDo 2.0

> Edison Robot (EdScratch)

> Makeblock mBot (Scratch)

makeblock



Robotics | Syllabus G1-6

cn M

> Types of robots
> Positive and negative

impacts of robotics

> Movement Blocks
> Selections/Decisions (IF)

> Conditional operators
(Comparisons)

> Test & debug

> Open Roberta Lab
environment

> Autonomous driving

> Scratch programming
environment

> Loop (Repeat Until,
Forever)

> EV3 Brick

oy,
olle

> Gears and other
mechanical systems

Tools

> LEGO® WeDo 2.0 (Scratch/Makecode)
> LEGO® Spike Essential (Scratch)

> LEGO® EV3 (Mindstorms environment)
> LEGO® EV3 (Scratch/Makecode)

> Edison Robot (EdScratch)

> Makeblock mBot (Scratch)

Open Roberta Lab (Virtual platform)

- .
©, OPEN
m B i

Vv

82
WEUﬁ 2.0 %entlal G Ed%n m
educatioj [ education educatmn €dScratch merblOCk .l.

EV3 Mindstorms programming environment
EV3 Brick settings

EV3 connections

Creating shapes with precision movement

V V V Vv V

Logical operators
> Taking decisions (color & ultrasonic sensors)

whe 5

pike <A

Tools

LEGO® WeDo 2.0 (Scratch/Makecode)
LEGO® Spike Essential (Scratch)
LEGO® EV3 (Mindstorms environment)
LEGO® EV3 (Scratch/Makecode)
Edison Robot (EdScratch)

> Makeblock mBot (Scratch)

Open Roberta Lab (Virtual platform)

p, T2 e
m B i
LAB

\"

A\

Vv

\"

A\

>

Wﬂﬂﬁ z.ﬂ ennal AEVE Ed%;gbn m
educatiuj [ education mjzlnn €dScratch makeblock .l.
uions
> Variables > LEGO® WeDo 2.0 (Scratch/Makecode)

> Complex decisions
(IF Else)

> Sensing Blocks

> More calculations

> Coordinates
> Control movements of

> Moving autonomously
two robots

T
e

> LEGO® Spike Essential (Scratch)
LEGO® EV3 (Mindstorms environment)
> Edison Robot (EdScratch)

Makeblock mBot (Scratch)

> Open Roberta Lab (Virtual platform)

i
9, OPEN
w BA i

A\

\"

Weﬂﬁ 2.0 ential Ed%n imBot|
EZ] education [ education [ education €dScratch makeblock NED

aoup|b b 1b
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Robotics | Syllabus G7-12

cn

> Follow instructions > Strings
7 > Assembling a robot > Display messages
model (Driving Base, > Complex decisions
Loader) (IF Else)
> Data Wires > Loop (Forever)
> Variables

> Sensors/Information
Processing (Ultrasonic
Sensor)

> Calculations (Comparison
symbols, arithmetic
operations)

> Motors (Large/Medium)

Tools

LEGO® Spike Prime (Scratch)

LEGO® EV3 (Mindstorms environment)
LEGO® EV3 (Scratch/Makecode)
Edison Robot (EdPython)

Makeblock mBot (Python)

VEXcode VR (Scratch/Virtual platform)
> Open Roberta Lab (Virtual platform)

>
>
>
>
>
>

VEX | mAg,

CODE vR LA
et mBot e
I iuation [ esuation €dPython | | makeblock Yo NME

cn M

> Conditional operators
(Logic operators)

> Loop (Until)

> Acceleration
> Deceleration

> Cruise control
> Sensors (Touch /Color)

> Flow Control

Tools

> LEGO® Spike Prime (Python)

> LEGO® EV3 (Mindstorms environment)
> LEGO® EV3 (Scratch/Makecode)

> Edison Robot (EdPython)

> Makeblock mBot (Python)

> VEXcode VR (Python/Virtual platform)

vEx
R0 | cope vR
SEVI e ImBot =
[ education [ education €dPython makeblock oK

cn

> Modular programming
> Code reuse

> Code organisation

> Modules (My Block)

Tools

> LEGO® Spike Prime (Python)

> LEGO® EV3 (Mindstorms environment)
> LEGO® EV3 (Scratch/Makecode)

> Edison Robot (EdPython)

> Makeblock mBot (Python)

> VEXcode VR (Python/Virtual platform)

,»!a:.@
) g vEx
1 p/ L300 CODE VR
B> N
% Prime G @Eﬂ EdiCs%n IEEE! E
[ education [ education €dPython makeblock h A>at



Robotics | Syllabus G7-12

10

> Data Logging

> EV3 sensors for data collection
> Export EV3 data file to Excel

> Import EV3 data file from Excel
> Display data diagrams

<
SEV3

@ education

> Use Python to control a robot
> Use Python to draw shapes
> Use Python to detects obstacles

> Design a robot model with a mechanical arm and
lifting system (Prototype)

\%

Visual Studio Code programming environment for
LEGO® EV3

ev3dev Visual Studio Code extension

\Y%

g
\‘::r‘EVE

@ education

> Assembling a robotic arm

> Gears and other mechanical systems
> 3D Coordinates

> Robotic Arm Calibration

> Fundamentals of Kinematics

> Operating a robotic arm with Python

Tools

> LEGO® EV3 (Mindstorms environment)
> LEGO® EV3 (Scratch/Makecode)

Tools

> LEGO® EV3 (MicroPython)

Tools

> LEGO® EV3 (MicroPython)

snqgp||fis aoup|b b 1b
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Coding (&t

LESSON 2

Give commands

5
N This is my computer.

| always start my work here. J

14 copyright © 2021 inary Logiesa

Start a mission!
‘A‘\m

You can find Digital Kids GO! on Student's Digital Resources
(http://www.binary-academy.com), or you can start the Digital Kids GO! application.
To complete a mission, you give instructions to the car to move on a specific path.

Copyright © 2021 Bnary logiesa. 15

s

Delete a command.

[Go to starting position. ] @

 Draw the ath.
N

28 copyright ©2021 Binary Logiesa

.
S
“Fm in the gaps.

Copyright © 2021 Binary Logicss 29
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Coding (&2

\\
N " Create a program.
N
{By clicking the Green Flag} @
our program will start. 4‘

180 scrme - 0o x
ol [l

70 a0 om 19
T o B

© (+)
% _eu_o
{ ®os

o Hi, I'am Tic!

o 2]
BOR=@ = ne
S

2 e

:%Yé

N

Drag and join your blocks together in the programming area to code Tic.

The program always starts with an Event block. When this event happens the
program is activated.

12 copyright © 2021 BinaryLogie s

Copyright © 2021 Bnary logiesa. 13

\\
™ Use blocks to move around. : Make the first move.
T

(o) dn R (o o)

Move down

MOTION BLOCKS \
(&
B 0m =
ﬁ Up ﬁ Down
1) g3 To delete a block or a group of blocks, drag and drop them out of the

programming area.
14 copyrigh © 2021 Binary Logicsa.
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TASK3

LoopsinScratch

The scripts you have created so far, execute the commands sequentially,

one after another. Sometimes you want the computer to execute the same
lines of code several times. Loops allow us to re-execute the same commands
over and over again. Scratch supports three types of loops: Repeat,

Forever and Repeat Until. In this lesson you will use the repeat block.

You can find the three loop blocks in the Control block category.

- (,0\ - _\ /—. ‘
1104 w
[—\_/ [\_/ | [\,/

- - | N )
9] > 7|

by a4
Repeat block oo | fcomumes | doSonds

This type of loop is used when you want a group of @ conl

commands to be executed a specific number of times.
The number of repetitions is known from the beginning = O
of the script and cannot be changed during its execution. e

The default value of the repeat block is 10. You can find o 0
the repeat block in the Control block category.

Cone
Sunsing
Operatos

Voratis

oy Blocks

The blocks you want to be
repeated have to be placed
inside the repeat block.

To create a script using the repeat block:

>

> Click the Control block category. &

>

>

>

c4 Coding

The following script
makes the cat to move
5 steps 10 times.

Add the when flag clicked block
from the Events block category. €@

Drag and drop the repeat block
into the script area. ©

Put the move 10 steps block from
the Motion block category inside
repeat block. ©

Set steps to 5.9

& Costmes | 4 Souncs

Conrol

The type of loop which is used for a specific number
of repetitions, is called a fixed loop.

24 copyright © 2021 Binary Logie A Copyright © 2021 Binary logiesa 25
Try the following code.
Can you see the cat
saying "Hello" 5 times?
Fill in the number on the repeat block to
make the sprite reach the edge of the stage.
At the end, add a Say block that will say
“I reached the edge!”
J
-
This happens because
there is no pause between
the execution of the loops. move teps
The block that will help us solve 5
this problem is the wait block.
-
Wait () seconds block - In the next script, we wanted the sprite to form
This block stops the code from running for a specified \*/(\ a square as it moved, but something went
number of seconds. You can find the wait () secs block _1/‘ wrong. Can you find and fix the mistake?
in the Control block category. e — J
Place the wait TR
block and try again. ‘ ]
Do you see
the difference? &
ap
turn degrees
- Click to change the S @ Y
number of seconds you |
want the script to wait.
>
g -
26 copyright 02021 Binary Logiesa Copyright © 2021 Binary logicsa 27
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Coding (e (&7

Let's see the difference
between these blocks:

then

The second code
is used more
frequently for
movement, because
it moves the sprite
faster and gives
the illusion of
movement. The
key () pressed?
block, executes

its script faster
and makes the
movement

crangey oy @) smoother.

Choose whether the
sentence is true or false:

-
1. The y value specifies the location of the sprite

TASK 2

Make complex decisions

Scratch operators

In Scratch there are three categories of Operators blocks. The Conditional
Operators, the Calculation Operators and the Logical Operators. Let's remember
what we have learned about Conditional Operators and Calculation Operators and
identify the Logical Operators.

You can use Conditional Operators
to compare values and act depending
on the result. The result of a
conditional check can be either
“true” or “false”.

Conditional
Operators

Calculation Operators blocks are used
to perform arithmetical calculations
such as addition, subtraction,
multiplication, division.

Calculation
Operators

ao
ao
ao
ao
ao
* e
* o
o

14 copyright © 2021 Binary Logiesa

on the horizontal axis. True[ ] False[]
2. If the coordinates of the location of the sprite x and y _ ©  The Logical Operators blocks allow
are zero, this sprite is located in the center of the stage. True[ ] False[] S % different actions by changing control
> & .
3. The x value specifies the location of the sprite on S2 flow Gependingonwheiners
the horizontal axis. True[] False[] © condition s “true”.or “false”,
4. You can move the sprite to a random location on
the stage. True[ ] False[]
5. You can not visualize data using Scratch. True[ ] False[ ]
12 copyright © 2021 Binary Logic sa copyright © 2021 Binarytogiesa 13
Logical operators Logical operator: () and ()
In this lesson, you will learn how to use the three types of Logical Operators: () and (), There are some cases that you need two conditions to be true at
() or (), not (). These operators are used to create complex decisions, by checking the same time for an event to happen.
conditions. In the following example, the cat sprite is changing colors. It stops.
changing colors and starts rotating if you press the up arrow and
the space bar at the same time.
key upamow v pressed? and  key space v pressed? _then
1stcondition 2nd condition B The cat turns
A B wm C* @) degrees only it both keys
else are pressed.
change color v effect by @)
n The () and () block joins two logical blocks. If even
asingle condition is false, the block returns false.
The () or () block joins two logical blocks, if even
asingle condition is true this block returns true. Remember the table: o X
Both conditions (A & B) must be true to run the code inside the first space.
Else, if one is false the code in the second space code will run.
The not () block checks the condition inside it.
Ifitis false it returns true. If it is true it returns false. Logical operator: () or ()
In some other cases, you need one or more conditions to be true
for an event to happen.
The following table shows the results of applying the logical operators to a series of logical In this case, the cat sprite is changing colors. It stops changing
true-false scalar pairs. This table is called a “Truth table” and displays the output of a Logical colors and starts rotating, if you either press the up arrow or the
Operator for various inputs. space bar on the keyboard.
Truth table key upamow v pressed? or key space v pressed? _then
The cat turns
of the buttons.
else is pressed,
False False False False True change color v effect by @
False True False True True
True False False True False Remember the table:
One condition (A/B) must be true to run the code inside the first space.
True True True True False Else, if both are false the code in the second space will run.
copyight © 2021 BinaryLogiesa 15




6. Let’s have fun / Create your computer game

KODU

Now you have an idea about how a program works. Are you ready to go further?
Do you want to create your own computer game? There are a ot of game
development applications. Some are easy to use and some are very complex
and need experienced programmers and game designers. Here you will get
anidea of what you can do with Kodu Game Lab.

Kodu is a visual programming language made specifically for creating games.

Itis designed to express advanced game design concepts in a simple, direct, and
intuitive manner. With Kodu, you have to analyze what you want to do and create
a solution. Itis free and you can download it from fuse.microsoft.com/kodu.
There you can also find the Classroom Kit with a lot of information and examples.

Start Kodu and
choose [XET]
[T to view
existing games or
startanew game.

www:KoduGameLab.com

o N0 ETR G Q smagneeun
3 EIR i

Research

First explore the existing games. Some are full games and others are just worlds without
a specific game play. Some are tutorials to help you leam how to create games and some
are titled “Technique" to show you specific procedures. Play with some games to get the
feeling and then use the tutorials to start learning.

Olfee Took A or R Charmeiers and Okjess

You have terrain
toolsto create
your game’s world.

ce' Coding

The core of Kodu is the programming user interface. The language is simple and
entirely icon-based. Programs are composed of pages, which are broken down into
rules, which are further divided into conditions and actions. The Kodu language is
designed specifically for game development. Programs are expressed in physical terms,
using concepts like vision, hearing and time to control your character’s behavior.

C
&
always

R

00 9K

bumped  starfish

quickly

To view the code, press GZ3
on the keyboard to enter edit
mode. Then choose the kodu
tool from the toolbar at the
bottom, move to an object in
the world, and right-click it.

To practice coding, start with
Tutorial 01 and select the Kodu
character that wants to get to
the castle.

The games that you
create with Kodu can
be played with either

your mouse and
keyboard or an Xbox
controller connected
to your PC.

From the Load World menu, select your game. A menu will pop out to the right
with a choice of Play, Export or Delete. Choose Export. The game will be saved in

the folder My

y ports. It's a small file and

can easily . You

6. Let’s have fun / Create your computfrgame

In Kodu, you can program by
selecting visual tiles for a condition
(WHEN) and an action (DO).

Programming

Work with the first 5 tutorials (First
Tutorial, Programming Kodu to Find
Apples, Add/Paint Terrain, Score Tutorial,
Glass Walls Tutorial) and get ready for
the final group work assignment!

Now you have learned how to:

> create shapes and graphics with code.

> use a datalogger for science experiments.
> start a robotics project.
> create your own computer game.

action

background
color.

computer
game
condition

group work

Summer is coming!
Imagine the perfect robot or
computer game with your
dream world and build it. Use
your creativity and work with
your classmates!

datalogging

drawing
canvas

game
development

language  yrtie graphics
Lond ultrasonic
pen color ‘sensor
robotics xy
coordinates
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Robotics (et

N Let's meet Bee-Bo

The Bee-Bot is a bee robot that moves! To use the Bee-Bot, first turn the POWER ON
and then turn the SOUND ON.

12 copyricht © 2021 8inary Logie sa

Go forward

To make the Bee-Bot move, you must press the buttons. The “Pause” button will stop
the Bee-Bot for 1second and the “Delete” button will delete all the previous
instructions form the memory of the robot.

Copyright © 2021 Binary Logiesa 13

™ Follow the steps.
T\ ——

©

Move forward

1)
-

Move forward

1
=

_O

One step for the Bee-Bot, is one square on the map. Find out how many steps
the Bee-Bot must make to reach the flower.

16 copyright © 2021 Binary Logesa

R —.
 Move Bee-Bot.
f————————

Put the Bee-Bot on the map and use the buttons to make the Bee-Bot reach the flower!

Copyright © 2021 Bnary Logicsa 17




@ LessoN1

Movement

Use the
remote
controller
to give
instructions.

MBot is a kit that can teach students about a variety of robotic machinery and
electronic parts. MBot will aslo help students to develop their logical thinking
and design skills.

6 copyricht © 2021 Binry Logic A

G2 Robotics

Line-follower

Sensor

8

Copyright © 2021 Binary Logic S

You need food
for energy.

Robots need

batteries for energy.

On/Off
switch

MBot plays a
sound and shines
a light when it
switches on!

In order to have energy, you need to eat your daily meals. Robots also need
energy and they can draw it from batteries.
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Robotics (&2

o —
= Avoid obstacles.

S

Let's see a simple way to
move the robot, we will use
barcodes.

In this activity we want to make the robot move toward an obstacle and when it
gets close to it, stop moving. When you do this activity, you have to be careful
because Edison can only see obstacles that are the same height or taller than it.

14 copyrignt © 2021 Bnary Logiesa

S —
& Program Edison.

The sensor for

reading.

Place the robot in front of
the barcode.

“. o -
1

Press the

record button

3 times.

The robot advances and reads the code using the sensor at the bottom, which it
uses to see the difference between light and dark surfaces.

Copyright © 2021 Binary Logiesa 15

Read the barcode.

There are several barcodes and each one is for one activity. In this activity, we
use the code that makes the robot stop when it sees an obstacle.

16 copyright © 2021 Binary Logesa

Look! The robot
advanced and stopped!
Congratulations!

) O

You can use some
books or your own
hands.

RS

An interesting activity would be to form a circle with your classmates using your
hands to trap Edison. Try it and see how the robot moves.

Copyright © 2021 Bnary Logiesa 17




Wind
turbine

2 Robotics

Lego wind
turbine

With the help of the wind, wind turbines produce electricity. In our case, we will use the
medium motor to turn the blades to represent the effect of the wind.

26 copyright ©.2021 8ina

o Logie SA

Wind turns the blades

The medium motor
turns the blades

Copyright © 2021 Binary togiesa. 27

G W ¢Es0O

o 9

8 [ e E .\ |

Movement

o w
Motor That Way Block to turn the wind turbine clockwise. Click the Start block to start

Chang
the program pie and cacond, vum ' docl e
54
. | Tobe O R———
ot o " " )6
Learning difficulties - misconceptions }Jix/
Brainstorming

00 you befee thata oot can generatea sond fec?

%

Tips for implementation

it wher of h et

+Hyoudo s carwheet, whatdoyouneed o do?
 Hyou 0 forward ol whatdo you nee t o with your body?
+ imagine o e riding o by, wht youneed 10 do 0 move forrd?

« Didyou notic that cmething hs changed?
«Dldthe rbot movethe same distance s before?
« Howlon does it taefor the iy Sound bock o be eecued?

e pogram?

Vihout s o theeseconds belre stoppine

« Whatdo you seleve s 57
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Robotics (64

LESSON 2

Conditions

Can you imagine a car driving by itself instead of being driven by a human? Wouldn't
it be great if it could interact with the environment and navigate without human
intervention? If it could avoid collisions, park, change direction based on road
surface markings and stop or start based on traffic lights all by itself, wouldn't that be

fantastic?

Autonomous driving

Nowadays, the car industry is moving toward this goal, working on creating
fully self-driving cars. Adaptive cruise control, lane departure, and parking
assist are a few of the increasing number of driver assist features that are

becoming standard on new cars.

Autonomous car

Emergency braking.
Parking Blind spot Cross Pedestrian detection.
assistance. detection. Collisk id:

J

Autonomous mBot

To create a fully-autonomous car requires a lot of
sensors and complex programming scripts. We are
going to use our mBot and its Ultrasonic sensor.

The robot will move forward and when it detects an
obstacle it will turn right and continue its movement.
In this way, it will avoid any obstacles it finds in its
way. Add the mBot to the Device tab and connect
the mBot with mBlock so the robot can follow the
instructions of the scripts.

To start the script:

> Drag and drop the when flag
clicked block into the script area. ©

> Add the move forward at power ()
% for () secs block from the Action
block category. @

.

e
.
=
o

[ J
[ J
e
®

Operators

Vanaes
a

extendion

& move forward at power (@) % for @) secs

But, how exactly can a car drive
by itself? The correct answer
is "with the use of sensors”.
Sensors can give cars some
“human senses’, a fact that
makes them autonomous. Let's
create our Autonomous robot!

Blocks | Arduino C

Rear collision Surround Trafficsign Lane departure Adaptive
meiipe Hemnd” Tl " Imciumies ek [ stonr N
is used inmany
in for P
[T ——— [
Decisions and conditions ‘Conditional operators in mBlock o aD
Ashumans When coding condions,you canuse conona 2o
e Forcanple weviluse an operators o Cormparevilons and at depanding o]
urbre. onthe ek The el of  condonal check s
. In th be either “true” or “false”. ao
what 0 do and when to ot T of the Conditional Operator blocks are the =
more than black (1> (), (e ss than lock ) <
How the If ) then block works o bt il g ke o3
Conditional tatements aowus 1o control whata computer | = ‘white boxes in which you type text o put a value. o aD
progamdoes and tomake a computerpecom difeent. | @ a
actions based on logical statemens. The program executesa ™ o
paicuar secton ol cade based o whethr . e Soora -—m
Seonditon’s wor'or T’ Tainsucionmost ot | . o =™
oot 0 i o o na rogarmis 1 () them .

statement I statements control the flow of a program.

InmBlock,the f () then block belongs to the orange:
Control blocks category and it contros th flow of the scipt.

gfefeie]

P L

=

The block fist checks ts conditon. I the condiionis
“uer inside will un. I the condition
is “falser,thisscript will be ignored.

he most important parts of
. i to check conditions. Using
then block is the simplest way to
do that. When you need to check more
one condition, you can use more if ) then
blocks. And 5o, this block is used in many
cases. You can use it to compare values, to
check the given inpu or to control object

The () more than () block checksif the st vlue is
greater than the second value. If the first s more, the
block returns “true?, fnot it eturns “false”

“The () fes than () block checks ifthe fist value is
Tess than the second vaue. I the ist i ess, the block.
retums “true, f not it eturns “false”

The () equal to () block checks i the frst value s
equal to the second value If the values are equal, the
block retums “true, f not it eturns false”.

Is there any obstacle?

‘Complete the script

way.

a5 shown below:

forward.

To create a script that
checks for obstacls:
> From the Control

> Clckthe Operators
block category.

0 <Qblockinto
theif () then block ©

PS—— T )
Jif & ultrasonic sensor port3 v distar

2 tum eft at power @) % for @) secs

condtonte-true~

e

Make sue hat the robo s s place before testing your programs.

e mamer s amater
than20,kexecuts thecommands nthe ]

\ ) senso

nceicm) < @) _then

Try runing this script! The
mBot will move forward
only once and then it wll
stop. Do you remember
which block runs a group of
blocks over and over again? category.

Ultrasonic sensor:

if the condtion is

Create a program o th
shows diffre
distance of an objec

Answer the following true-false
questions. You can use your
computer if needed.

1. The ultrasonic sensor () distance(cm) block reports
the distance of an obstacle sensed by the specified

5. The result of a conditional check can be either “true" or
false

Click the check-box of the
ultrasonic sensor () distance(cm)
Ifthe

2. The commands inside the if () then block are executed

“false True

3. The () equal to () block s located in the Control block

4. Theif () then block belongs to the Events block category.  True

False[]
False[]

False[]
False.

(] False[]

s 19




4 Robotics

Move your robot Let's make the robot move forward for 5 seconds with a speed of 50.

In order to make the robot drive forward or backward, you use the motor () set power ()%, Make a script to control motor B and then duplicate t, to control motor C.

motor () turn this way for () seconds and motor () turn that way for () seconds blocks.
These blocks control the movement of the motors of the robot.

To set motor B's power:
More specifically, motor () set power ()% block changes how fast the motor operates, B

motor () turn this way for () seconds makes the motor turn clockwise for the specified number > From the LEGO EV3 palette @,
of seconds and motor () turn that way for () seconds makes the motor turn counter-clockwise. add the motor () set power ()% block. ©
You can find them on the LEGO EV3 palette. > Set motor to B. ©

> Set power to 50. @
> Motor () set power ()% block properties

o FEEEED

Motor’s port Speed = "
GDEB ®- e o ¥ (e

‘a motor A v  set power @ % LEaoevs ) o
[

(72}

B oo A v @)

° rEEEE32e
(D

Serag

Dateslin when dstance <
> Motor () turn this way for () seconds and o
motor () turn that way for () seconds block properties o : o+ -

Lecomvs
Cnurallnn

wjiehd

9 Buipod

9_

motor A v _tum that way for o seconds

Motor's
port

Make sure that g your programs.

18 copyrieht © 2021 Binary Logiesh Copyright © 2021 Binarytogiesa 19
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In order to make your robot move forward, motor C must move exactly like motor B.

To set motor B's direction: )
> From the LEGO EV3 palette @, o
add the motor () turn this way for () seconds block. © To control motor C: o
> Set motor to B.© > Right click on the when flag clicked S
block @
=iSetsecondsiobiO and choose the Duplicate option. @ Q
. > Set motor to €. © O @
B - - 4 >
-
wooke | Comumes | Soone The motor () set power ()% block T N
\3. LEGOEVS o must be placed before the

@ oo A e @ 2 motor () turn this way for () seconds
block. If not, the motor will operate at
(I o oo enmer e @) the default speed.

o e e @ %

Duplicate
Add Comment
Delete Block

D)

i - 5
L P
Py
o oensyines < @

o‘mm [l oo 1o presen

1
H

Cl-4S sdnoqoy

H motor B v setpower @ %

H motor B ¥ tum this way for e seconds

set power @ %

turn this way for e seconds

20 copyrint © 2021 Binary Logiesa Copyright © 2021 Biarytogiesa 21
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LESSON 1

| What are sensors?

Human senses

Humans have sensors too. These are the five basic senses: sight, hearing, touch, taste and
smell.

The sensing organs associated with each sense send information to the brain to help you
understand and recognize the world around you.

For example, sight is the sense that stops you from crashing into objects when you walk around.

5 Senses

AN dn n N

Sight Hearing Touch Taste Smell

Sensors

Sensors are devices that are really important in the modern world. They can detect movement,
weight, frequency and temperature.

Examples of sensors

A thermometer is a sensor,
it can measure temperature.

Some cars have sensors that help
the driver park or drive by detecting
obstacles around them.

6 copyricht © 2021 By Logicsa

What is a Motion Sensor?

The WeDo 2.0 robotics kit contains a Motion
Sensor. This specific sensor can detect objects
within a range of 10 cm when programmed
using the WeDo 2.0 software.

& ’ >
Modes of the Motion Sensor

The WeDo 2.0 Motion Sensor detects changes in distance of an object within its range in
three different ways and also has an extra mode to input a value detected from the sensor to
a block.

Any Distance Change

Set the Motion Sensor to detect any
change in distance to an object.

Distance Change Closer

Set the Motion Sensor to detect if an
object is moving closer.

Distance Change Further

Set the Motion Sensor to detect if an
object is moving further away.

Distance Sensor Input

Set the Motion Sensor to input the
value detected (from 0 to 10) to a
block.

CEEBE

[

anobject.

Copyright © 2021 Binary Logic A

7

What is an input?
Youwiant to make asandvich
You can putin ot of ngredients
tomake it verytasy.

Input categories

The WeDo 20 software has two input categories

.
Pl o (3 oo
slices of :’dvm: in the sandwich o
o 4 =1~
-

et [2Y urmercardecnps

-~ o

ﬂ@g} ABC

WeDo 2.0 inputs

The WeDo 20 environment has

MotionSensor|  pyzzies

Build the car

In this lesson, you're going to build a car with the Motion Sensor.

The Motion Sensor Inputs
sound s are et for

programming blocks and nputs. [~ P Puzles are great for heping
Remember you have to use both! the Moton Sensor can del

You have changed the number N dsarceasanumberoi

of a Number Input to choose a ) or example, an obstadie

soundinthe Sound blockina N away rom the Motion Sen

previous grade.

WeDo 2.0 puzzles

When you program in the WeDo 2.0 environment itis kind
of similar to building a puzzie, bt you have only two pieces.
The blocks and the inputs. You can match any kind of block

with any kind of nput.

Nomberinput | Sensorloput

Betoreyou

[ J——

block with aninput. you cansee 313y
oo ppess bt trerm o el you combie

Look! 1 put some blocks
9 and drop

inputs to each one.

;V—}
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Testing the EV3 sensors i 6
Before you start programming with the EV3, it is recommended that you check the sensors you artuntil block S
are about to use, in order to see how they work. Now that you know what testing and debugging This block stops the code from running until the condition is true. ro)
are, you can use them in order to test the Ultrasonic sensor and the Color sensor of the EV3 robot. You can find the wait until block in the Control category. o

Ultrasonic sensor

Creating a simple program like the one below, gives you the opportunity to test
whether the Ultrasonic sensor can detect an object at a distance of less than 15
centimeters. More specifically, the robot will move forward till it detects an object at a
distance of less than 15 cm. In such a case, it will stop.

(]
(e
repeat 10 | times 6
o
Mavethe o
; square in c
order tohave
an obstacle. (72}
+ F vett § € ool EETENETERTT Pot 3] EXR
The condition
- must be placed
+ 8 wait until here.
drive block
You can program the robot’s direction (fowards and backwards) and speed with the Test the Ultrasonic sensor:
drive block. The speed of your robot s set in the speed % parameter. The motors move S Fromitte Action catdory]
until they are stopped by detecting a block. add the drive block. @

You can find the drive block in the Action category. From the Control cat
> From the Control category,

add the wait until block. @

> Set the first value to
distance cm ultrasonic sensor. ©

> Set the last value to 15. @

0
o
Q
5
(o]
(9]
7
o

Direction of
movement o
Motors’ speed 8.
=5
16 copyright © 2021 sinary Logicsa Copyright © 2021 Bnarylogiesa 17 0
(7]
-
)
o
The sensors of your EV3 robot
Color sensor can observe its environment. Open the sensors' data view:
After checking the Ultrasonic sensor, you can create a simple program like the el can bef '"f"’mebd of ‘:E > Click the Sensors button. @
fol\oyvingilon: in order tFI) test hofw the Co!ov" sensor detects a specific ;olor More Eoiz‘:sn :nr)ﬁ;]erer\(s)" :r:’dwthae‘ > The sensors' view window
specifically, the robot will move forward till it detects a red line. When it detects the BOFE of the sensors i the appears. ©

red line, it will stop. o
sensors' data view.

ZLl-£9 Buipod

Test the Color sensor:
Light Sensor 3 35%

Ultra Sensor 4 109cm

calorsensors [l

> From the Action category, add the
drive block. @

> From the Control category, add
the wait until block. @

s 5 (o]
Time 08

RobotX 240 o-

Robot¥ 200 o

Roboto 0" =+
Mtorleft 0"
b B0 O A TouehSensor 1 0

~

)
-
N

> Set the first value to colour colour
sensor.

hands on!

> Make sure the color is set to red. @

=
(Y colour coloursensor — [2013 ]| =L |
3 a

Select the sensor you will
use to do the following:

> Measure the temperature of the room.

> Create a burglar alarm.

> Control the distance of the vehicle from other cars.
> Stop at a red traffic light.

18 copyrieht © 2021 Binary Logiesa Copyright © 2021 BinaryLogiesa 19
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Flowchart

Aflowchart is a type of diagram that represents an algorithm and shows the steps.
you need to follow and their correct order. This diagram gives a clear step-by-step
solution to a problem broken into smaller tasks or specific instructions. You can
make flowcharts to describe your thoughts about how to solve a problem using a
computer before you actually start writing the program.

You can visualize the steps of an algorithm by drawing 4 different types of boxes
to reflect different actions and connect the boxes with arrows to show their order.

Type of box Description
To mark the beginning and end of the
Start/End process.
To receive data and display processed data
Input/Output (input and output).
To perform an action (do calculations or give
s commands).
- To make a decision, usually a Yes/No
Decision question or a True/False test.
Use arrows to show the order in which the
steps flow.

The beginnin: Receive data
of the parosesg; T /

Go fo a previous or fo
the next step.

Make a decision.

e e B / Yes/No question
No

Yes

The end of the

[ own /
process.
\% m \ ‘77;&‘2{%4 dafa

Flowchart Best Practices

> A flowchart must contain a starting
point and an end point.

>The arrow lines that connect the
actions should not touch each other.

> There should not be any actions that
are not included in the flow.

Do you have all
ingredients?

No

Stages of program creation
Mix flour with
baking powder

Buy ingredients ‘

>

The first thing you have
to dois to identify the
problem and write the
steps needed to solve it.
You put the steps in a

logical and sequential order
to form the algorithm.

The next step is to draw
the flowchart, which shows
the logical sequence of the
algorithm.

Add salt and
sugar

Pour in the milk,
egg and melted
butter

Is the mixture
smooth?

The last step is to write
the program in Python.

Cook for 2
minutes

Is the pancake
brown on both
Here is the flowchart sides?
of creating pancakes

L

Flip pancake

=

Geek talk

The tool that is used to
convert the programmatic
section from the high-level
programming language
into the machine language
for the computer to
understand is called a
compiler.

The code

Define the problem

Before you start designing a program, you have to define and understand the
problem you have to solve and and what has to be done to accomplish your aim.
For example, let's say that you want to calculate the area of a rectangle.

First, you have to think about the steps that are needed to get your answer. In this
example, you need to know the length of the two sides of the shape (width and
length). Area = Width x Length.

@ Get the width.
@ Get the length.

@ Multiply the width by the length.

@ Show result.

Steps of the

algoritim )/

The flowehart

Let's code

To write your first program you must convert the flowchart to a programming
language. The following program section will calculate the area of a rectangle in
Python. You will soon learn how you can write each instruction by yourself.

print("Let’s calculate the area of a rectangle")
print("Type the length of the rectangle: ")
length=int(input())

print("Type the width of the rectangle: ")
width=int(input())

area=length * width

print(“"The area of the rectangle is: ",area)

Practice

Write an algorithm to calculate a student's final grade. The final grade is
calculated as the average of three grades.
Below are the steps to create the program algorithm in random order.
Arrange the steps correctly, and then create the flowchart of the algorithm.

® |®

®
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Lesson 3

Input data

Lesson Description

The general purpose of this lesson is for students to learn how to interact with users, to
get data or to provide a result. They will also learn how to use Python in order to make
calculations.

Students have to:
> learn how to ask a user to enter a value to a variable.

> understand how to use arithmetic operators to perform calculations with numbers and
variables.

Learning difficulties - misconceptions

)

¢7) Coding

®

Brainstorming

> Introduce the purpose of the lesson by motivating students’ interest in programming using
Python.
> Start by asking students questions such as:
 What command would you use to ask the user to input data?

* Do you know the mathematical operators and when each one is used?

Tips for implementation

> Using the examples in the Student's Book, mention that in programming we are always
working with different types of data. Continue explaining the five types of data we use in
Python and in programming in general. Try to focus on their similarities and differences. At this
point, it is important for students to recognize the different uses of each category.

> When learning how to make calculations using Python, inform students that it is time to use
their knowledge of mathematics. At this point, it is important to take some time and remind
students the basic mathematical rules that are required for this lesson, such as the priority of
calculations.

> Students have difficulty in understanding that while they are programming, they have to view
the program from the users perspective. For example, if the programmer wants the user to
iput two numbers, the programmerhas to use the proper function in order to ask the user
clearly to input the correct type of data the program needs.
> Students may have difficulty in understanding that when they use input commands, the user
has to type a value for the variable. Give students time to practice on some examples.
> Also, students sometimes don’t have the basic mathematics knowledge which is required in
order to make calculations. For example, students might not remember the method we use in
order to calculate the average of a group of numbers.
Copyrght © 2021 inryLogie SA Copyright © 2021 BinaryLogi A
10 for resale or any other use. le or any other use. 11
Project activity
Tips & best practices
> Encourage students to first read the project carefully in order to break down the problem into
small steps. After completing the process, ask them to write down the steps and create the
algorithm of the project.
> Then, ask students to start creating the flowchart. Let them experiment and help them if it is
necessary. Remind them to use the correct shape that is required for each step.
> After completing the algorithm and the flowchart, students can test if the process is the same
in both methods. Make sure that the program follows the steps according to the flowchart.
> While typing the code students must take care when using parenthesis. Remind them that
when they open a parenthesis, they always have to close it.
> After completing the code, encourage students to compare it with the algorithm and the
flowchart of the project.
> Finally, they have to run and test the program. Students must enter different numbers each
time they run the program to be sure that it works correctly in different cases. Encourage them
to use integers and float numbers.
>
Extra Practice for high ability students
> Ask students to use their skills to complete this activity:
* Using the project of the unit, ask them to go on to a more advanced level.
* Ask students to type comments into the code so another programmer that didn't write
the program can understand its function.
* Ask students to change the program so it can work with any payment terms. The percent
value paid in advance and the amount of equal installments must both be given by the
* To achieve this, encourage students to run their code and check if the results are the same
as their calculations on paper. Ifthey aren't, ask students to find the mistakes, fix them
and run the program again.
Copyrght © 2021 inaryLogie SA
12 for resale or any other use.
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L
oo

Syntax inspector
Some names cannot be
used, because they are
special words already
used by the programming
language. These are called

reserved words: 1

—
def and

return not
while True
else False

global None
if  import

Lesson 2
Variables and loops

So far, you have learned how to work with fixed numbers and text. In this lesson,
you are going to learn how to assign values to the variables of a program.
Variables are associated with data storage locations. In addition, we sometimes
need a part of the code to be repeated several times in programming. Almost all
the programming languages provide a function called a loop.

Variables

Variables are associated with data storage locations. A symbolic name is given to
avariable that permits it to be used independent of the information it represents.
The value of a variable can change during the execution of the program. Variables
can represent different types of data. The two main categories of variables are
numbers and text. Python supports two types of numbers - integers and floating
point (decimal) numbers. As we mentioned in Scratch, text variables are also
called strings.

Avariable can have a short name (like x or y) or a more descriptive name (like age,
carname, total_volume etc.).

Numbers (numeric variables)

MyAge=12
level=3
score=1200

Text (string variables)

MyName="Nicky"
EmailAddress="nickyabinary-academy.com
color="Green"

micro:bit

Declare a variable

Declaring a variable is simply a matter of assigning a value and an identifier
(a unique name) to a variable. To declare a variable, you use the equal sign.
In coding, the equal sign (=) is not used like it is in mathematics. For example,
MyAge=12 means that you take the value 12 as a number and assign it to the
variable named MyAge.

You can also calculate anything on the right side of the equal sign and then assign
the result to the variable on the left side. Let's see an example!

To set a value to a number variable:
> Click the Variables command category. @

> Drag and drop the item=0 command, and set the variable name to
MyAge and its value to 12.

> From the Basic command category, drag and drop the show number
command.

> Type the variable name inside the parentheses. o

You can input any value you want.

o H & Microsoft

Search o @—1 MyAge = 12
2 basic. show_number{(MyAge)

Basic

Input

Music

Led

I Radio

C' Loops

Logic

Variables —§)

Math

Advanced

—~ B8

CEERE SR
Click play to _/

check fhe code.

[as
o0

Syntax inspector

When using text variables,
you should always type the

text between quotes.

14 15
String variables Local and global variables m
Variables cannot only store numbers. You can use them to store text too! When you declare variables within a function definition, they do not affect and
Variables which store text are called string variables. To assign text to a variable are not affected by other variables of the same name that are used outside of
you just put the text inside quotes. that function. The part of a program where a variable can be accessed and used is
called the scope of the variable. Local variables have the scope of the part where
they are declared, starting from the paint in a function where the name is defined
To set a value to a string variable: and ending when the function stops executing.
o) > Type the variable name and its value. @
" Let's see an example in a function where the first time we use a value named
o om > From the sao ic command category, drag and drop the show string myVar, Python uses the value of the parameter declared inside that function.
command? Let's create a program in which every time you press the button A of the microzbit,
Syntax inspector > Click the Text command category from the Advanced commands. ;] the value of the variable myVar changes by 1
Ina program, every > Drag and drop the concat command inside the show string Create the following code:
variable has a unique command and type the string Hello and the name of the variable. @
name and a value. -
& Microsoft
1 myvar = 6
il Radio 1 MyName = "Nicky" 3 def on_button_pressed_a():
2 basic.show_string("Hello" + MyName) 4 myVar et i Geek talk
C' Loops e LG SR ID) Local variables can be
% T 6 input.on_button_pressed(Button.A, on_button_pressed_a) accessed only Inside the
Gofurthert o function in which they are
While programming in £ Variables declared.
Python, as it s a text
based programming B Math
language, you can type |
the commands you A Advanced <
remember. It is not always ‘
necessary to choose them f& Functions
from the commands. — N
categories. IS Amays Click to see the
e
T o0 —@ (> oo o] probletns.
o Game
I
& o B Problems @) v
= [a]o] Une & expected
Line & Variable declrai cted.
o fetion F1ee The variable must
Change command be declared inside
Variables can be used for a variety of tasks. For example, you might want to fhe function.
change the value of a variable in order to use it as a counter. This Variable
command raises the value of a specified variable by a defined amount. Geek talk
If you want to assign a value to a name defined at the top level of the program Debugging s the process
00 a1 (i.e. not within a particular scope such as in functions or classes), then you need of checking, detecting and
e =1 % to tell Python that the name is not local but global. This is done using the global corecting the emors i a
command. program
You can use it only
with numeric variables. )
You can input any value you want.
16 12
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Programming the menu Blocks. Viewer
We must create a new variable and assign a specific value to it from thelist in © Buitin
‘when AfterPicking
order for the item st selection process to take place. Woonwol a oo -]
o
Create anew variable called "selection" and connect it to the Text String block. Boge
[ [
when I Click Bren
o open another screen screenName _* &) * Buss
intiaize global (ZZ2)to | (o) make a st Woicionaies
Bcoors
Bvariables

Wpoocedures

) m

Brips

intiize gora CT=T) 0 * 8 oo @)

@ Any component

To display the list of the items, we have to add the following code.

when Q3B Click
do. ‘open another screen screenName 1) *
Rename  Delete

initialize global (=Y to | () make alist

Media

Gl ips o
[ hesithy-food-img g

B meat-fishjpg
Lolopdle set [X—©
inialze global E)0 . * 8"
sot. EREED - EEESHSTED to
when _BeforePicking
et o () get (I
slocks Viewer
o nifiaize global (I o
Becontrol
To display thelist: Buog
> From the Blocks panel, click the *Foods" menu button @ Byvan
B
> Click the when Foods BeforePicking do block, then drag and dropit o
into the programming area.
Boicionaies
> Click the set Foods Elements to block, then drag and drop itinto the Booos
when Foods Before Picking do block @ (CR— Y
> Inthe Blocks panel,dlick the Variables section.@ Brrocedues

© [screent

> Click the get block, @ then drag and drop it into when Foods.
BeforePicking do block

> Click the arrow in the get block and select global Foods @

e Coding

Tryitout!

g S

At this point, when we open the application on your phone you will see S0, when we click the Healthy Foods button, the list appears. You will create a new
the following: screen so when you choose an item, for example "Meat and Fish’, a new screen
for thatitem will open.

We willcreate a new screen and add the following tools to it just as we already

Mosciod B have learned to do in the previous lesson:

Ceeals > Labels
Vegetables mage
Frus
Mikproducts
Nuts

4 o o

In this way, we will program the list of foods that we have created, using the
following blocks, where the menu will be activated and ready to use.
_— This event will be activated after an item is selected from the list. ListPicker

‘ returns its results and the properties that are added to it.
Change the appearance of the list using the options in

Properties for the ListPicker button.

initialize global

itemBackgroundColor

W Default
when BeforePicking
EmTe'x(colov do set =Y gioba Foods -
Default
Selection

when _AfterPicking
LNE T giobal setection - I3

| Foods - i Selection - |
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Lesson 2
Play some music!

The microzbit is a simple miniature computer in the form of a microchip. As do all
mem pports
different programmable input/output peripherals. You can use your microzbitin a
e array of projects. For example, even if the micro:bit does not have a speaker
you can produce sound using an output device!

In this module, you will meet the Piezo bu:

It's time to see how you can use the microzbit crocodile clips. You are going to
create a new project in which every time you press PO, the screen displays a
random number from 0 to 10

Start by creating a new project.

To create a program for PO:
> Click the Input command category. @
> Drag and drop the run code on pin () pressed function. @

> From the Basic category, drag and drop the show number ()
command inside the function.

> Click the Math command category. @
> Drag and drop the randint command. ©

> Click the PO pin to complete the circuit. @

a 1 _det on_pin_pressed_po()
2@)— basic. show_number (randint (e, 19))

3 input.on_pin_pressed(TouchPin.Pe, on_pin_pressed_pd)
4

© e —@)

micro:bit

Output pins

Pins connect the of micro:bit with the outside world. Through pins, the micro:bit
can send output signals. Output signal can be digital or analog. A digital signal is
either 1 or 0, an analog signal can be any number between 0 to 9. At this point,
you will learn about digital output signals.

Digital signal

A digital signal uses discrete Os and 1s to represent information. In electronic
circuits like microzbit, high voltages represent a 1 and low voltages a 0. So, for
example, you send a 1 to the sound producer when you want to hear a sound and
a0 when you want to stop the sound.

Connecting crocodile clips

While working with hardware, you can use crocodile clips as wires of a circuit
The large holes at the bottom of the board are designed to attach crocodile clips
to create electrical circuits with other components. Each time the crocodile clip
is connected and then disconnected from the PO pin, the micro:bit will return a
random number between 0 and 10

Complete the circuit as shown below:

Connect the one end of the
crocodile clip onto GND on
the micro:bit.

Connect the other end of
the crocodile clip onto PO
on the micro:bit.

9

After completing the connection, download the program to the microsbit.
Test your program and check that works as expected.

Bits 'n’ tips

For
a

board, but they are a bit

the center holes,
4 P2, the clips can also

b the bottom of

harder to grip.

f th

for PO and
clip
N th

Bits 'n’ tips

To find ready melodies,
g0 10 the Blocks editor
and select one from the
drop down list of the play
melody () at tempo ()
bpm block.

Play a melody

Another thing you can do with the micro:bit is to produce sound.
To play music, you have to use a Music command. In this project,
you will use the play melody () at tempo () bpm command.

To play a melody:

> Click the Music command category. @

> Drag and drop the play melody () at tempo () bpm command. @
> Type the melody string inside the parentheses. ©

> MakeCode creates the connection in the simulation automatically. @

> Click the play button to hear the music. @

The Piezo buzzer

To produce sound in for hardware micro:bit, you will need a buzzer. The Piezo
buzzer is an electronic device which produces sound based on the reverse of

the piezoelectric effect. The generation of pressure variation or strain by the
application of an electric potential across a piezoelectric material is the underlying
principle. The pressure variations are what create the sounds.

Let's complete the connection of the micro:bit and buzzer.

the red crocodile clip to make the
connection between the Piezo buzzer
and the PO pin on the microzbit.

You

fe
ofh

an als

, po

board with ¥
X JOW.

jow fhrough the hole
and grob fie

le of
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micro:bit

H ‘ Create the following code in MakeCode. 1

v e

® pyth

1 music.play_melody("G B A G C5 B A B ", 40) ‘
2 music.play_melody("G B A G C5 8 A B ", 120) ‘

| 3 music.play_melody("G B A G C5 B A B ", 470) ‘
4

‘ Describe the function of the code

Controlling the volume

MakeCode allows you to increase or decrease the volume of the sound played.
The volume can be set between 0 and 255. The 0 value silence your sound.

In the following example, you are going to use the A button to control the sound
volume. Each time you press the A button, the volume will decreases by 10.

To decrease the volume:
> From the Music category, drag and drop the set
volume () command and set the volume to 255. @

> From the Basic category, draé and drop the
run code forever function.

%

From the Music category, drag and drop the
play melody () at tempo () bpm command. ©

> Type the melody string inside the parentheses. @

%

From the Input category, drag and drop the
run code on button () pressed function. @

> Drag and drop the set volume () command. @

v

From the Music category, drag and drop the volume
command and type - 10.

69 Codin

Block @pthon v @ # = Microsoft ﬂ

1 #sets the volume to maximum
@2 nusic.set_volume(255)
3
4 #plays the melody
©—5 def on_forever(): /o P

6 music.play_melody("C5 B A G F'E D C ", 120)
7 basic.forever(on_forever) n
8

9 #decreases the volume
©-1¢ def on_button_pressed_a():
e.n music.set_volume(music.volume() - 10)
12 input.on_button_pressed(Button.A, on_button_pressed_a)

he above example. Add some new code so that e
user presses the B button the volume of the sound increases. |

Write your code: |

Is the pin pressed?

Apart from the run code on pin (TouchPin.P0) pressed function, the
microbit provides alternative ways to check whether a pin is pressed. The
boolean pin (TouchPin.P0) is pressed command allows you to use it inside
the same set of code as a condition. This is something that a function like a
header block cannot do. This command gets the pin's state (pressed or not)
and returns trueif the pin is pressed or false if the pin is not pressed.

Let’s try some code to see how it works!

Do you remember? You will create a program which will produce different melodies on each pin
; pressed. The program will be activated when the button A pressed.

ek @ python e % osoft

1 def on_button_pressed_a():
2 def on_forever()

3 if input.pin_is_pressed(TouchPin.Pe):

4 music.play_melody("A F E F D G E F ", 120)
H elif input.pin_is_pressed(TouchPin.P1):
6
T
8
9

You can fi

he “if el

command cat

music.play_melody("B A GA G F A C5 ", 120)
elif input.pin_is_pressed(TouchPin.P2):
music.play_melody("G F G A - F E D ", 120)
basic.forever(on_forever)
10 input.on_button_pressed(Button.A, on_button_pressed_a)

11 N .
O micro:bit @ Home
o

bit device! |

[Exalfelo)

Let's use our micro:
> First, create the circuit using the microibit,
| crocodile clips

the Piezo buzzer and two \

‘ > Download the program to the microzbit.

Test your program, by connecting the one clicodile clip to the GND |
pin and the second one to pin 0, then pin 1 and then pin 2, in order to |
isten to all the melodies |

Practice 22 |

Create a program which on start increases or decreases the sound
produced by 20 using the A and B buttons of the microbit. Include the
following commands in your code:

Create your own jukebox program in which each time you press the button
B, a random song plays. Add comments to your program.
Below are some helpful tips for your program.

On button B pressed the song changes.

The program will pick a random number from 0 to 2.

Each number corresponds to a pin of the microbit.

According to the picked number, a different song will be heard

Draw the circuit:
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Hyperlinks

Itis very useful to use links on your website as they allow you to move from one
webpage to another.

Examples of links

P ——

© Links from one part of a web page to another part of the same page. ]

L —— )

R — )

© s sy et splcaion o compose a e el mesae. |

Links are created using the <a> tag. Everything that is between the opening tag

<a>and the dlosing tag <a/> becomes clickable, using the href property we can
specify the target title (the page that will open when the link s clicked).

The text the user will
The page to open dlick on
Llick herl</a>

<a href="https://www.nasa.gov">

Syntax inspector
If the href attribute is
not present, the <a> tag
will not be a hyperlink.

oue nere
e

HTML

Let's see an example of a hyperlink that links to other websites.

<1DOCTYPE html>
<html>
<head>
<title>Examples</title>
</head>
<body>
<a href="httpsi/www.nasa gov">Click here</a>
</body>
</html>

B O campes x|+
C B | O lcalhosts2

npleshtmi

Clicking on this fext will direct
you to the specified location

e
NASA
I b )
o) © . Ll
Vision of St Ending. Sopersonic Fight

Target attribute

When using the target attribute in hyperllink information, we specify where the
page linked to that URL will open. This property can take the following values:

Value Description
_blank The page will open in a new tab.
_self The page will open in the same tab.
_parent The page will open in the parent window.
_top The page will open in the body of the window.

<1DOCTYPE html>

<html>

<head>
<title>Examples</title>

</head>

<body>

<a href=
</body>
</html>

wwnasagov' target="_blank">Click here</a>

B | © savples
C @

Create a navigation bar
In our project we have included a list arranged as a navigation bar. This list consists
of agroup of links. Generally, some elements of this list must be linked to a specific
part of the page, while the item "Contact Us" is linked to another page on the same
site.

Link to a specific part of the same page
Before we start linking to the specific part of the page, we need to highlight the part
of the page that wil be referred to via the link. For this purpose we will use the "id"
attribute.

The "id" attribute is used with every HTML element to distinguish the element
from the rest of the web page.

<h2 id="history">History</h2>
<p>Football, also called soccer has a long history.Football
in its current form arose in England in the middle of the 19th
century.</br>Football clubs have existed since the 15th century,
but were unorganized and without official status.</br> Lots of
football clubs were formed in the late-nineteenth century, but

), and
> naime cannot
be assigned to wo
different ifems on the
SaME page.

only a few survived. Most historians believe that the clubs
</br>which lasted tended to be situated in slightly more
affluent areas, where skilled and semi-skilled workers

would have Saturday afternoon off work and would be able to
afford to spend money on attending football. </p>

<h2 id="gallery">Gallery</h2>

<h2 id="about"> About</h2>

<p>This is a page where we can exchange ideas and views about
the football team we support or football in general nowadays.</

br>
We can also communicate through the contact form to add more
photos to the gallery or articles.</p>

</body>

</htm>
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LeSSO n 1 Let's see another example of nested loops. u
Nested loops ast

while a

Until now, you have used different types of loops one at a time. Now, you have to for i in a= 4 i= @
see what happens when you combine looping procedures. The placing of one loop range(3): a= 4 1
inside the body of another loop is called nesting. | a= 4 i= 2 -
print("a a=71i=0 Syntax inspector
a=a+3 a= 7 i= 1 You have to be very
a= 7 i= 2 careful with the
e indentation in nested
oo 181 B2 § loops. Indentaton
T determines the
Any loop type can be nested within another type. The most commonly nested @ ommandsthatare
Toops arethe for Ioops included in each loop.

The flowchart of the code

“for i in range(3):

for j in range(2):
Outer repetition

Inner repetition

snqgp||fis

The steps of execution:
1. gets the value 0, the inner loop will
\ be executed 2 times: for j=0, j=1
\ 2. now we increase the value of i,
and for i=1, the inner loop will be
executed again 2 times: for =0, j=1.
3. now we increase the value of i,

and for i=2, the inner loop will be
executed again 2 times: for j=

Don't forget!
The main advantage of

0
o
Q
5
(o]
(9]
7
o

functions is that we can a
call them repeatedly from At the end the outer loop has made 3
the main program. repetitions and the inner loop 6. i+1
& 2 -
-—
]
m . e cup o
loops, one exampie i a digital dock. .
i 0
e o
nt("as",2, e 1) o
fiwes o cach frcho hour in range (24) 3
[ —r— ~
U
s Jops st vt e th grades of s s -
et s ot T e ™ N
= | #initialize sunGrades for every student
‘ e
iy \ T | ol
4 finalGrade=suaGr
—— e e —— , , o 9
‘ \ ‘ e i ®
5.8 ganaral siruchur thetwe follow. You nead ¥ specly he nurmberof ows sl i a
‘ | e e e »
print(*+*,end="") ARE:
i T , i 2 Q
S - | N
—
& 55555 -
Ionr for o e o h I g ol '3 ks o aops r o N
B (1,8) - print()
3 in range (1,nume1) 12
: 133 for 1 in range(,0,-) s
wrinty
= 3 in range (0, num):
#new Line after each row | SHRLRTERG, 19; S1)7
inty
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Europe=

Dictionary print(curope)

th Python, it is time to f
data structure of the Dictionary and some of the anctions for
dictionaries in Python

taly":"Rome","Spain":"Madrid"}

{'France': 'Paris', 'Italy': 'Rome', 'Spain': 'Madrid'}

The difference between List and Dictionary

> Alistis a series of consecutive items, while a dictionary includes unordered pairs

of items.
The dictionary is a changeable data structure that contains a number of elements.
Each element in the dictionary is composed of two values, the fist representing RONRy=tn chfferéncs l theway you access the RamsoLIst ey ar placad Ia
the key and the second representing the same item. The dictionary differs from list that is accessed by the site number, while the dictionary items are accessed
the previous structures in that the element is accessed via the key and not via the through the keys.
site number, a i the case in lists, rows and arrays. Key values can be of any data
type.

Create the dictionary

We can create the dictionary by using the create command dict).
Adictionary is a data structure that stores data in pairs, each pair consisting of

two parts,a key and a value.

Europe=dict(Franc
The general form of defining a dictionary print(Europe)

Paris"

Italy="Rome", Spain

dictionary_name=(key1:item1 key2item2....Key nitemn}

o, \

{'France': 'Paris', 'Italy': 'Rome', 'Spain': 'Madrid'}

You can also create a dictionary whose entries are filled in by the user.

Avariable representing Dictionaryitems
thenameofthedictionary.
myDict = dict() ==
> The curly braces {} are used when defining the dictionary, and a colon : is used key = lnput( Ev}(ex‘ the key: ") \
to separate the element and key. value = input("Enter the value:

: N \
> There cannot be two items in the dictionary that have the same key, each key '“V',)‘CE L k;Y] o value e I
allows you to access one of the values in the dictionary. print(myDic reateanemptydictionary.

Enter the key: United Kingdom
Enter the value: London
{'United Kingdom': 'London'}

Access to dictionary items
The dictionary item does not have an index number, but there are two ways to
access the items:

_— __i. > Using the key of the element written inside the square brackets 1.

\ > Using the get () function.
What would you add to the code to create a triple dictionary? | Let's look at the following example to understand it
( J =
Tryitout | S i Europe= {
"France" : "Paris”,
"Italy" : "Rome",
Functions used with the dictionary "Spain" : "Madrid",
Python offers us a set of built-in functions that can be used with dictionaries. }

capitall=Europe["Spain"]

print(capitall)
Function Description

#use the get operation

Returns the value associated capital2=Europe.get("France")
. with key x, and if the key is print(capital2)
iy not found in the dictionary, it
returns None.
Adds new item pair(s) to the Madl_rid
dictionary if the keys are not Paris
dictName.update(x) already present iniit. Or, it

updates the value content
associated with existing keys.
To change the value of an item within the dictionary, you can use the following
. Returns all values in the Eepmands:
dictName.values() s
dictionary.
Europe= {

Returns all keys in the "France" : "Paris",

dictName keys()

dictionary. "Italy" : "Rome",
o "Spain” : "Madrid",
i Deletes all items in the
dictName.clear() it }
Europe["Italy"]= "Venice"
print(Europe)
{'France': 'Paris', 'Italy
'Venice', 'Spain': 'Madrid'}




Lesson 3

Linear Search and Binary
Search

ching and sorting are two problems of particular interest in the
Computer Scie s in a variety of application
lesson, you will learn about searching algorithms

Searching

Oftentimes we need to look for something specific in the dataset. Operating
systems, software applications, and websites contain various search features.
tofind specific data, regardless of the nature of that data, be it numeric or
alphanumeric. Usually, we search for specific data such as a last name (surmame),
identity number, etc.

There are several search algorithms that are used depending on whether the data
is arranged or not.

The two basic searching algorithms are:

> Linear Search

> Binary Search

Searching in everyday life

> Search for a book in the library using the title of the book or name of the author.

> Search for a specific telephone number in the contact lst of your smartphone.

> Search engines like Google are the most popular example of a search program.
You type a keyword and you get web pages that contain that keyword.

OOOT- Y0
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Linear Searching

The linear or serial search algorithm is the simplest search algorithm, and it
relies on performing the search comprehensively on all the elements in the data
collection.

This algorithm checks all menu items one by one, starting with the first one, and if
the item we are looking for is found it returns True, otherwise it returns False.

Let's see the algorithm steps of the linear search algorithm.
[EB The beginning of the algorithm.
(BB Read the search element from the user.

BB Compare the search element with the first element in the list.

If they match, return the value True.

B f they do not match, then compare the search element with the next element
inthe st

B Repeat steps 3 and 4 until you reach the end of the list
[EBf the last element in the list doesn't match, return the value False.

The end of the algorithm.

Python implementation of linear search.

mylList=[21,13,8,5,3,2]

key=int(input("Enter a number to search for:"))
N=len(myList)
found =
for i range(0,N) :
myList[i] == key
found =

print("Does the number exist?",found)

Enter a number to search for:5
Does the number exist? True

Bits ' tips.
You can use the Ctrl+F
board shortcut to open

the search box In the web

page or document you are

viewing.

Thevalue 5willbe
compared withthe
value of the first
item, thenthevalue
ofthe seconditem
..and soonuntilwe
reachanitemwhose
value matches5,and
thenthe value willbe
returnedTrue.

Let'slook at the graphical representation of the Linear
Search algorithm. In this example we are looking for the
number 5,

0 1 2 3 4 5
21 13 8 5 3 2
0 1 2 3 4 5
21 13 8 5 3 2
0 1 2 3 4 5
21 13 8 5 3 2
0 1 2 4 5
21 13 8 3 2

Let's now see what happens ifthe element doesn't exist n the lst.

mylList=[21,13,8,5,3,2]

key=int(input("Enter a number to search for:"))
N=len(myList)
found =
for i in range(0,N) :
myList[i] == key
found =

print("Does the number exist?",found)

Enter a number to search for:32
Does the number exist? False

Sometimes you need to know the item's index (its location in the lst) and not the
item itself,so you'll add a new variable to keep the position or index where the
item is found

myList=[21,13,8,5,3,2]

key=int(input("Enter a number to search for:"))
N=len(myList)

found =
for i range(,N) :
myList[i] == key
found =
pos=i
if found H
print("We found the number in index:",pos)

print("The number doesn't exist in this list")

Enter a number to search for:5
We found the number in index:3

snqoj|fs 2oup|b D 1D
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Let's add another query to our G e
example ?rogram to - TASK 4
the use of the WHERE condition. &

ol e s e Classes, objects and inheritance
previous example to create a

query named FromLondon. We - .
want our query to display only our e it el e af
contacts that live in London, sorted e Athes P A 1 o >
S : = T In programming, it's always a good idea to break your code down to small pieces that are
o e easy to manage and understand. We have alreadly seen away to do that with functions
Pt st B and subs. Another popular approach in that direction is known as Object Oriented

; Programming (OOP). In OOP, we group together variables and functions or subs, to create
classes and objects. A class is a piece of code that represents something that has certain

[oretm o, o characteristics and behavior and can be seen as an individual entity in your program. You
e e have already seen a class in all our previous examples. Remember the first line in the code
s = oY mat window:
) - D b 100 .
The condition here is n Mo Wb ws Public Class Forml
(City = “London’). Conditions il o A Y and also End Class at the end of your code, indicating the end of the class named Formi.
in an SQL statement are inside s That means that all the things we write between those two lines, belong to Class Form1.
parentheses to distinguish one To understand classes better, let's take an example from real life concepts. Let's say you want
condition from another when to represent the concept of a horse in your program. This can be represented by the class
we have more than one. For =) o ] Horse for example. A horse has certain defining characteristics like its color or its name if
example, if we wanted to display it has one. These are the class' Properties. Properties are just variables that belong to a
all our contacts that live in London class and describe its characteristics. A horse also exhibits certain behavior, or can perform
and their name is not Kim, the certain actions, like run, jump etc. These are the class’ Methods. The methods of a class are
condition would be [ Y functions or subs that implement the functionality of your class.
WHERE (City = ‘London’) TR
AND (Name <> ‘Kim’) ey

Notice that all text strings in our
conditions must be inside single —— C— -

Class Methods

Properties
4 o 202 vt L 0 mmne
quotes . 3 Ka 2 At [l o ez
n You can use any of the usual : T S T
= comparison operators in a : o et
=) condition and you can connect
o~ multiple conditions using the
=] logical operators AND, OR and
(] NOT.
a
=8
(]
<))
=
o= You have already seen many classes in your previous programs, even if you didn't know they
= were classes. Remember when we were reading text files in our programs, we used something
R called StreanReader. This is a class that describes something that can read streams of text and
[7) also has useful methods like ReadLine or ReadToEnd.
é’s All the controls that we use in our forms are also classes! For example, a Button control is a class
a Create a quiz game program that reads questions and answers from that describes buttons and has properties like Name and Text.
. a text file, stored in the form “Question, Answer, and asks the user Classes are used to create objects. The difference between a class and an object s that a class
1n to answer those questions. When checking the answers, the program is the code that we write to describe a concept, while an object s the instance of a class while it
should keep a score, how many correct answers out of the total number is being used in our program. For example, the class Horse describes what horses are and what
of questions the user achieved. The score is saved to a scores text file at they can do with its properties and methods, but an object of the class Horse is a specific horse
the end. that we have created, with a specific color and name. So, an object is an instance of a class that
resides in memory and can execute various methods that are described in its class description.
Logic errors are the most difficult to find. They also occur while your program is
rror handling

running, but unlike runtime errors they usually don't cause your program to crash
Atypical example of a logic error is infinite loops. For example, you have the loop
Do Untili > 5

It's very difficult to write perfect code every time. The usual program development

process is writing the program, testing it out, discovering any errors and correcting

them. Errors are bound to appear when programming. So you should be able to

recognize them in order to be able to correct them. Programming errors are broken but i never becomes greater than 5, so the loop never ends and runs indefinitely.

down into three types: Design-time, Runtime and Logic errors. These Cix don't crash your program but they prevent it from running as it was
supposed to.

Design time errors, also known as syntax errors, are the most easy to find and
correct. These errors occur when you mistype an instruction. The programming
environment does not recognize
the instruction and informs you
with a blue wiggly line. In the

Try...Catch Statement
In order to prevent your code from crashing when an error occurs, you can use
the Try...Catch statement. The general structure of the statement is as follows.

& Private Sub Buttonl_Click(sender As System.Object, e As Sys
b? T 0"

following example, we are trying €nd Sub Try
to set the Text property of a LiED TextBox2 s not declared. It may be inaccessible due to [code in which an error might occur]
TextBox named ‘TextBox2, but its protection level. Catch ex As Exception

("}

ication

ppl

inga

there is no control with such name |

in our form. If we click the red |
hange TestBox?' to TextBorBase

exclamation mark that appears |

next to the error, the environment hange Tetgo'to RichTenBol |

informs us about the problem

At the bottom of our code
window, there is the Error List

O 16mor | 0Wamings | (1) 0 Messages

e - e e
pancl whichliss allerorsfound [, 2T s s 4T o s
in the current code tab. may be inaccessible due to s

=

Runtime errors are harder to find because, as the name suggests, they occur when the
program is running. These errors usually result in your program crashing. Runtime errors are
the errors that the programmer should have predicted but didn't. For example, your program
is trying to open a fle that doesn't exist, or is trying to divide by zero and fails. In the following
example you can see what happens when you are trying to open a file that doesn't exist.

SPublic Class Forml

S private Sub btnReadrile_Click(sender As Systes
. " ) Mandles btnRea
Din Filensse As String = "C:\nase. txt"
Din 5r As New Systes. 10, StreasReader (Filenase)
txtResultd, Text = srReadTognd
- ;r;tlust() 1 FileNotFoundException was unhandled
End Class Could not find file "C:\name.tt".

Troubleshooting tp
Verfy that the fil ¢

i the specifed location. -

When using relative paths, mal

ure the current directory is corect.

Get general help for this exception.

ch for more Help Online.

Actions:

View Detail

Copy exception detail to the clipboard

[code to run if an error occurs]
End Try
This essentially means “Try to execute this code and catch any errors that might
occur”. The ex s an object variable of the class Exception. This object of this
class is created automatically when an error occurs.

Let's try and catch the “File not found" error from the previous example.

SPublic Class Fo

S Private Sub btnReadrile Click(sender As System.Object,
e 2rgs) Handles btnReadFile.Click
+\name. £xt”

s System.Eventarg
Dim Filename As String
Tey

Din sr As New System.10.StreasReader (Filename)
txtResults. Text = sr.ReadTofnd
sr.Close()
Catch ex As Exception [ FileReadTobnd
HsgBox (ex. Nessage)
End Try
€nd Sub Could notfind file ‘C:\name¢.

End Class

The ex variable is an object of class Exception and has its own properties, one

of which s the Message property which contains a description of the error that
occurred. You can see that this description matches the description that appears.
on the error window that appears on our code when we run the program without
aTry...Catch statement.

You should make it a habit to surround any error prone parts of your programs
in Try...Catch statements and deal with any problems accordingly. This way, your
programs won't crash but simply inform the user that something went wrong
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Now, let's add the appropriate CSS media types
styling with some CSS rules. i
With media types a page can have one layout for screen, one for print, one for handheld

aoup|b o 1p

e devices, etc. You can create different css files for each device and link them all to your
cotors wdasdsd - DT page. In the following example we define two different style sheets for two different media
font-wedght: bold p— Ene B types (screen and print).
text-decoration: none o Digital Teens

= <head>
Home A complete ICT solution ” " »
= for secondary schools <link rel="stylesheet” type="text/css” href="style.css”>
VR e videos | <link rel="stylesheet” type="text/css” href="print.css” media="print”>
-decoration: underline Links Tis it s creatd to support </head>
g vecns 1 el
e apou s mde of vald HTML If we ommit the media property from the link tag, then the default value is screen,
?S‘éﬁf@?lﬂ%z.“;:ﬁm intended for computer monitors. Generally, you will want to use different values for the
o il same properties between the different devices. For example, a document usually needs
How does this web page work? alarger font-size on a screen than on paper, and sans-serif fonts are easier to read on the
v T vtas v (i ks s 19 G e o o screen, while serif fonts are easier to read on paper.
border: 1px solid sdededo.

+ Th contant 1 oy st o th resertation. o
S o
e = mediande
e The @media rule allows different style rules for different media in the same style sheet.
000 . The style in the example below tells the browser to display a 14 pixels Verdana font on the
screen. But f the page s printed, it will be in a 10 pixels Times font. Notice that the font
weight s set to bold, both on screen and on paper:
@media screen
The rules for the <a> elements and the a: hover special case ¢
define the behavior of alllinks everywhere on our page. Note
however that because in CSS the rules cascade, all properties

7
vt

Good luck withyour new website!

snqgp||fis

p {font-family:verdana,sans-serif;font-size:14px;}

% that are defined here are inherited by other CSS rules that define U . .

5 a more special case of the same selector, for example remember @nedia print Printer-friendly stylesheets

= the #sidebar a selector. If, however, the more specialized { are very important if you

o selector redefines an inherited property, the inherited value is p {font-family:times,serif;font-size:10px;} want to save your visitors’

e - erd ) ink and paper. Use the @ o
2 il

D All the other rules are just basic styling. Note however @nedia screen,print ;"";‘:;l‘}:g""":a""i':"',"":e"‘e’:;:; o
g the float: left; property in the CSS rule of the <img> element. { on e prifited puge. like
= Tlms allu‘wsl E" Lr;ag[;es(lcff(lsa\ tothe Ie: alr\d aH(:ws lohther i B {Font -weight:bold;} colorsd bockgroiinds, cEsH _'
0 fake up the space remaiing o the rghtof the image. d fmoes paisroamav s 3
- This concludes our two-column web page layout. Now, you can Q

page lay. ¥

] use the same CSS file for the other pages and fill each one with

2

0 the appropriate content. Remember, when designing a new huel
2 page for the website, make sure to apply the active class to the s

Make sure your code link of the current page in the navigation panel. This gives the
e pag igation p: 9 o

(-] works in various browsers. impression that the current page is “selected".

= Check it against the latest

e versions of the top five:
i Internet Explorer, Firefox, N\

s Chrome, Safari and Opera.

=

q Create a contact page with an HTML form for your

= own website and set the email address in the php

script so that you receive the messages in your
email. Visit your friends’ websites and leave them a
message using their contact form.

Naming conventions for CSS selectors are important. Never use
as redLink), because
changing the value later could render the name inappropriate.
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Design a one column website

The scenario The suggested way
d ; Thensice your

30 column lyoutwhichwill ncude ahesder  Iayoutnto pices nd export he piec 50

contents of the page.and afooter. ML edtor, =

the
el
layout

First you hve to denty your target
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Tt emal
frost
20l the website lyout
st e
oid vt st hee 4
8t n s s s i cote
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S For the Power fuld,you have o convert the imoge t o ytearay inarde 0 &

Oin Lngl) s Byt = comertar.ConvertTo(PLcturetxt. Taogs, GetType(tyte()))
> s il mthod
Forcxampie beow the Oipoy
<an odd the oo particl
oy Tecord
A1) sovies. Fin st v rovtes) | |
For exampl. you cancerthe el Tl ging th instruction Texebond ext = ™) ou can
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e OotaScrces Window ont theform t crate

> Add o new Windows form. Give a relevant @ DmaGyidView corwl
"hame 0 your form. > Selectwhichfields colum)you wart 0 be

» Adda “Seen Buton contol and o T 9510Ved i your DatoGrdview conol

16, Add the functionlity
> Whot happens when you clck the“Search When Fiter is not nulthe BindingSource
button? Use theFilte propery that alows this property tothe underlyinglst
o a subset o the DatoSource. For

xample. yth following code

[P Noviestindingiource-Filtar - “[Ti1e]-" & hsearitesthon Yort &
> Add the form o your menu with the
corect codein the propercontrol.
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TASK 2

Robotic arm and calculations

_

In addition to moving or detecting obstacles and colors, the Mindstorms EV3 robot
can also lift or carry obstacles. For this purpose, it has a loader that is controlled by its
Medium motor. We can program the Medium motor using the Medium motor block.

Medium motor block

When you use the Medium
Motor block, the power
value can accept numbers
between -100 and 100.
A positive number rotates
the Medium Motor
clockwise, while a negative
number rotates it in a
counterclockwise direction.

® onf

D

4D onfor Seconds

Positive
Power
Negative
Power
©The £60 Grop
rotation of i is approximately
proporti X speed of rot

Before starting to program, make sure that the medium motor and the loader are
connected to the front of the driving base and that its wire is connected to port A.

Connectthe
o— wire toportA.

Connect the medium
motor and the loader to
the front of the robot base.

When you use the Medium Motor
block to control the loader of the robot,
a positive power value means that
the loader will move up. On the other
hand, a negative power value means
that the loader will move downward.

14 copyright © 2020 8inary ogiesa Copyright © 20208nary logiess 15
Detect and clear the road of obstacles While the robot is moving forward, it has to keep looking for obstacles.
Let's suppose that your robot wants to take a trip, driving on a highway for hours. it purpose, you will use t.he Wa'.‘ block ar.xd adjust the M.m‘ﬁ‘e ofthe
Ultrasonic Sensor. The robot will continue moving forward until it detects
So, you can program it to move forward at a steady speed, but what happens if Rticte ot s
there is a car accident blocking on the road and the robot can not cross? paCostade closerthan 15 centimeters.
Knowing that the robot has an ultrasonic sensor and a loader, we can program it to
react if it detects obstacles that are in front of it. More specifically, we can make the Make the robot detect an obstacle:
robot check for obstacles closer than 15 cm and, if it detects any vehicle crashed in FrorHE FloW CaRtio I et aad
front of it, it picks it up with its loader to clean the road, so it can continue its way = CTENE: s OW. =0riokpaietie/a
Boriads the Wait block. @
> Set Mode to Ultrasonic Sensor-
To make the robot move forward along the road at a constant speed, you are Compare - Distances in
going to use the Move Steering block, with power equal to 30. Centimetres. ©
> Set Compare Type to 4. ©
> Set Threshold Value to 15. @
Make the robot move forward:
> From the Action palette add the —J ' If you want the robot to make some decisions,
Move Steering block. © you can use the Wait block or the Switch block.
o With the Wait block we make the program wait
> Set Mode to ON. for something to happen before continuing with
> Set Steering to 0. & the next block of the sequence, while with the
> Set Power t0 30,0 Switch block we can add two or more sequences
of programming blocks.
i ithas R
N that lected off object as clothes
EV3, y asa can absorb and they will not Itisalso
In the loader can i difficult to detect obj i angled surfaces.
16 copyright © 2020 8inary logiesa Copyright © 2020 8inary logicsa 17
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Import the data to the computer:

> In the tab File @, choose New Project ©
and then click Experiment. ©

aoup|b o 1p

> In the Tools tab @, choose Data Log File You canimport

Manager. @ thisfileintoa
> Choose the file MyData © and click program in order (Coesitos
Import. toanalyze dataina St

6 -Q more advanced way.

> Click Close. ©

> The data diagram will appear in the
experiment window.

™ 5 £GONOSTOS Enion 83 St - o x (7))
Fie gt Too: e (g
© Lobby [ZTEEEY + =

E x|#
@ o hoORMSEducmrm V3 Student Edition - o X Q
03
e e 5 O
Sound Edtor [
Py et ) (72}
= My Block Builder
Firmware Update [ Hereare
Wireless Setup three
Block Import
Download as App of pollution
Memory Browser hotspots.
owatogrieonser 4 ciev |
Values fr t
Creste Dta Logging Program : . . : - 2 s (a)
Export Datasets 5 le)
Import Brck Program 3 = — o
Vi Experiment Units Setup Sensor Setwp =] 3
= — Duration B —T
10 Seconds ¥ 3 S 3
& | Rate D
i ey — d : (o]
o 1 2 3 4 G 6 7 8 s 10 m
Seconds v -
As we mentioned at the beginning of the lesson, when the robot scans a homogeneous 5
[G [Experiment Uit Setwp e et = area we expect to see homogeneous data values of the reflected light intensity, (o)}

e ™ i however a value that is extremely low might indicate a possible pollution hotspot. In the

10 |(Seconds v g 8 scanned area, the reflected light intensity values are for the most past stable between
Rate: | ) 60% and 70%. However, there are three places where the sensor registered values
10 )(Semples perSecond_v) | e 5 = between 0% and 10% and this means that these places might be pollution hotspots.
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Program a robot to detect pollution
ts

hotspo!
‘Open Mindstorms EV3 and starta new project
The robot will be programmed to scan a specific
surface and detect potential soi polution
Whenwe hotspots. More specifically, create a program n
alterations inthe natural soil environment It s typically caused by industrial orderto make the robot

activiy or improper cisposal o waste. with the Color Sensar, following 3

> Collect Reflcted light intensity data whie
scanning the area.

For our experiment we will need:

> the Color sensor,which willcolectReflected lght

> the Datalog Experiment window in order to import and analyze the selected data.

Before you strt the colorsensor tright part

of the driving base facing downward and that s wre is connected to port 3.

ZLl-£9 Buipod

Curenty, einefficent,

uneliable, 2 better and low-ost technical
approach, th i

remediation actons,
fssues. Robots can provide an
thei sensors to show usf the

dequate solluion to ths proble, scanning large areas with
e hotspots of pollution o ot

Soll pollution hotspots.
A soll pollution hotspot s location with a high level of pallution. When a sensor

e the dataof
homogeneous a5 wel If thesensor registers a value tht i extremel ow o extzemely b Create the robot's route Th oot wil move forwrd st 0% power o2
he other observed values, art Let's start creaing our program, Fist ofall we have to Ty |
of the scanned area wherethe iferent values have been regstered, might indicate a create the route tht the robotvil ollow, scanning the
possible polution hatpot. study area. The robot wil move forward at 40% power
oo | for 2 seconds Move forward:

> Add the Move Steering block O
~ Set Mode {0 ON for seconds. ©

aroupsl . > Set Steering 10.0.©
> Set Power 1040.0.
> Set Seconds 01,0

Move forward: !
> Add the Move Steering block O
> Set Mode to ON for seconds ©
> Set Steering 1000

> Set Power 1040.O

Piace.Indecd,thee waste s ftn recognizable nancint

Cl-LS S3130qoy

> Set Seconds 01,0

®
Then, the robat it um et (3050 (LI )
s or 3 seconds The,the obot il igh 30t 0% -]

power for 3 seconds.

Move eft s Tum ight
> Add the Move Steering biock O > Add the Move Steering biock O
> 5et Mode 0 ON for seconds © > 5et Mode {0 ON for seconds ©
> Set Steeting 0300 > Set Steering 0 30.0

> set Power 1050.0 > 5et Power 1050.0

> set Seconds 03,0 » set Seconds 103.0
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Lesson 1
Virtual robots

It is good to have a robotics kit to build and program new robots, but if you
don't, you can always use a virtual robotics toolkit to build, program and
simulate your robot. Virtual robotics involves simulated robots used to
generate programs for robots. Simulation is an important way of learning
how physical concepts like force and motion work in real life.

Advantages g Virtual Robotics

> Little/no risk of damaging the equipment.
> Faster trial and error method.

> Use components that you don't have to create more advanced robots.
> Lower/no cost because most of the virtual robotics tools are free to use.
> Sometimes more enjoyable because of the terrains that you can use.

> Sometimes more enjoyable because you can use different robots.

> Suitable for different learning styles. Some students can gain a better
understanding.

wvEx

CODE VR

VEXcode VR

VEXcode VR is a block-based coding platform powered by Scratch Blocks that
allows you to code a virtual robot. Due to VEXcode VR's simple interface, you
can create your own program without writing complex code. The only thing you
have do is to drag blocks into the workspace and link them together, just like
Scratch blocks.

Go further!

In VEXcode VR, you also
have the opportunity to
code by using a custom.
developed Text-based
Python interface,

Go to https://vr.vex.com/ and explore VEXcode VR,

i

§
H

Uk

sen blocks panel [l Turorial video window [l Zoom In/Out of the blocks

— VEXcode Virtual Robot
7
( In your projects, you will use a virtual robot that is pre-buil. It has wheels so you
\ can move it around, it has a lot of different sensors mounted on it to interact with
\ the environment and a pen so you can draw lines or shapes on the playgrounds.
Geek talk
Did you know the
robot can use the Front Eye and Pen for drawing
electromagnetic sensor o Distance Sensor
interact with game objects

in challenges?

Right Bumper

Sensor

Electromagnet

Down Eye

Left Bumper
Sensor

How to create a program

In VEXcode VR, you can create programs by using blocks or Python code. In this
unit, you will only create programs using blocks.

Coding in VEXcode VR
You can code in three different ways in VEXcode VR.
D Blocks: Block-based coding powered by Scratch Blocks.

B Blocks + Text: Creating code with Blocks while you can see the corresponding
Python code generated in real time with the Code Viewer.

B Text: Text-based coding with Python and even dragging and dropping
predefined code lines.

Block categories

There are a variety of programming blocks that you can use to create a program. /_\
Each of them is color-coded, and all of them are grouped into block categories (2)
according to their type and use. Let's have a look! J

Bits 'n’ tips
Operation sty A program can be

executed by pressing the

start button on the toolbar
or the start button in the

Controls the movement of the robot on

the playground. Drivetrain playground.
Used to capture disks on specific .
playgrounds. Magnet
Used to control the Print Console and .
the pen of the robot. EEaKs
Controls the flow of the program. O
Control
Used for reading the sensor values of .
the robot Sensing
Contains various math and logic .
operators. Operators
Used to create new variables. .
Variables

Syntax inspector
The blocks are
interconnected and

Used to create your own unique blocks.
executed by the robot

My Blocks according to their order.
This concept is known as
“sequential operation.”
O When running the
Used to add comments to code. program, only blocks that
Comments are connected to each

other are executed.
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Create a program First you will create one side and corner of the square. ﬂ
You will use the Grid Map in the Playground which is a good playground to
understand how to program the robot to move. You want your robot to move Side and corner:

from point A and form a 3«3 square like the one in the picture. In order to do that,
you will use blocks from the Drivetrain category.

aoup|b o 1p

> From the Drivetrain category, click the drive for block, @ drag
and drop it after the when started block @ and set the distance
10400.©

> From the Drivetrain category, click the turn for block, @ and drag
and drop it after the when drive for block. @

Do you remember?
Remember, each square pomy
Code
of the Grid Map has =
200mm sides. A SBrag ®
¥  m | oy Drivetrain

snqgp||fis

m dont o () deores >

Bl o or @) ceees >

v [
@

My Blocks.

In this example, the
squares forward, o the

distance you want the settum velocy to (@) %

robot to travel should
be 400mm in total.

9-19 Buipod

forward v for mm

hen started” F . Right click the blocks / \

you want 1o duplicate.
s inthe you want fo duplicate. (
« =

Don't forget!

To save time, you can
S duplicate the blocks.
Remember, a square has 4
equal sides and corers.

Duplicate
Disable Block

Delete Block

By
o
O
o
=2
0
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13
Loop commands Draw shapes u
Sometimes we want a program to execute the same lines of code several times. To have a better view of what shape the robot draws, you can use the pen.
When we need to execute the same commands more than once, we use the loop The pen goes through the center of the robot of the robot, and you can
commands. use it to draw while the robot moves. The blocks you can use to draw are
The most frequently used loop commands in VEXcode VR are the repeat (), Biiove robot pen () and set robot pen to color ), Both of these blocks
forever, repeat until () and while () blocks. They belong to the orange Control belong to the purple Looks blocks category.

blocks category, and they control the flow of the program.

can be used to move the pen tool
@ C 32 the playground and up to stop

{
& = . o I - drawing. Imagine you have a real
> 5 ™ y B pencil, to write something, you
= y LN o = need to move it down and start
moving your hand and when you

move it up, it stops writing.

ZLl-£9 Buipod

The repeat () block = o ‘
L 1°J Set robot pen to color
P
In this lesson, you will see how the repeat () [N
block works. The repeat () block will execute S > can be used to change the set robot pen o color  black v
the blocks inside it a specific number of times. - . color of the pen.

black
For example, if you use -
the chase camera and set a
your robot to write in red, e
you will see that the pen
through the center of the biue CRsEs b
robot has changed color. four dife

Example of repeat loop

In the previous lesson, you created
a program so the robot can form

a square. In this example, you will
have the same result but save time
because you will use a repeat loop.

Cl-LS S3130qoy

T i
\ S— X

Don't forget!
A square has four equal
sides and four 90° angles.

The drive and turn speeds need to
be set only once, at the start of the
program, outside the repeat Loop.
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