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Course Purpose
and Objectives

This course aims to provide theoretical as well as practical
experience to students that are now starting out in programming. The
course will introduce the basic ideas of problem solving and
programming, using the principles of top-down design, stepwise
refinement, and procedural abstraction. The students get practical
experience with a structured programming language along with its
use in the construction and execution of complete programs that
solve simple algorithmic problems. Basic data types, input/output
conventions, selection and iteration structures are presented. There
will be an emphasis on practical training on robotics platforms that
will help students understand the concepts.

Learning Outcomes

Upon succesful completion of this course students should be able
to:
e Write, compile and run programs in a structured
programming language
e Apply decision/control code structures in order to control
program execution and flow
e Use repetition code structures to perform long-winded
calculation and manipulation of output
e Create and use arrays in order to store and manipulate
collections of related data
e Create and use methods/functions in order to modularize
larger programs and reduce complexity
e Declare and manipulate pointers as the basis of dynamic
memory manipulation
e Apply knowledge learned in solving problems using robotic
platforms

Prerequisites

None Co-requisites CSE105 (for CSE

students only)

Course Content

Theoretical part




Introduction to programming and understanding where programming
fits' in the software development process and computer science in
general. Basic familiarization with the software development platform.
Declaring and initializing variables and constants. Declaring basic
data types variable and manipulating their values. Basic input
(obtaining input from the user) and output (showing some result to
the user).

Learning how to use control structures to manipulate the execution of
the program. Using <if> and <if/felse> and <switch> constructs in
order to control how a program behaves.

Understanding iteration and how to use repetition structures to
enable automatic execution of multiple times. Using <for>, <while>
and <do/while> constructs to program recurring instances of code
and repeating through certain functionalities.

Implementing and using advanced data structures such as arrays, as
a means of collectively referring to sets of related data. Using <for>
and enhanced <for> loops to go through arrays and perform actions
and calculations.

Creating and using methods (or functions) as a means for modular
program design and as a tool for reducing complexity for when
working with bigger problems. Learn and use to pass and return
arguments.

Brief introduction to pointers with a basis on memory allocation,
memory addressing and memory access. Passing information to
functions using by reference or by value capabilities.

Laboratory part

Utilizing robotics practical sessions throughout the course using the
knowledge gained in previous weeks to design modular solutions for
robot manipulation. Hands-on sessions will be held every two to three
weeks and will allow students to develop code to control a robotic
platform. The robots can be mobile allowing movement control, or
stationary allowing sensor input and the display of values on displays.

Sensor input code, actuator output code, display configuration and
use. Use of variables for control values, array structures for sensor
input, development of functions for specific parts of the robotic
solution.

Teaching
Methodology

Face —to — face
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