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        Module 02 - Unit 1: Knowledge Check 

        
Hello all, 

A poor question has been located in this quiz. 

The poor question:
What command can you use to go into your last directory?  

The actual answer is cd - not the canvas answer which is cd ~ 


cd ~ helps you go back to home directory 

Regards
Ryan Essenmacher
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        Survey time 

        
Hi all, 

Please take 5-10 minutes to tell us about why you are taking this course, your exposure to computing prior to today and your experience in the first couple weeks. This information will help us better understand who is in our class and what adjustments we need to make to best meet your needs.

Please note the following information which you will need to answer the first few questions:

	Institution: University of North Carolina-Charlotte

	Survey Code: Two-24

	Survey link: https://cerp.co1.qualtrics.com/jfe/form/SV_0p9fD7sMm1X6KV0


Regards

Ryan Essenmacher



Edit:

If you take this survey you can earn a bonus point on the final exam
You just need to take a screenshot of the completed survey screen
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        Respondus Test Quiz 

        
Hi all,

I have published a test quiz that you need to take in order to verify if Respondus will work. The access code is testQuiz.


  LockDown Quiz Check - Requires Respondus LockDown Browser
  (Link has been removed because content is not present or cannot be resolved.)



Regards

Ryan Essenmacher
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        Lab Today

        
In case anyone was wondering, there is a lab today that you are expected to attend. 
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        Test 2 Date

        
Fill out the survey below regarding the date of the next test

Test 2 Date Survey 
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        Replit 

        
If you are encountering an issue with Replit like running of out minutes then continue reading this for some ideas on how to fix the issue
Also, the minutes refresh every month and I believe you get around 600 minutes a month

So, you can do these things 

	You can use a online c compiler this like one https://www.onlinegdb.com/online_c_compiler or another one
	To save your work on this one just copy the code done on it to a notepad file and then locally save it to your computer like on your desktop




	Also, you can use a local IDE for C if your prefer and you can use something Visual Studio/CodeBlocks


If any issues arise with those items you can reach out to the instructional team for assistance
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        Class Server 

        
If you are looking for another way to receive help in the course that is more direct compared to email/zoom or maybe even a way to connect with other students in the course you should consider joining the class server 

Here is the page where the link can be found
Class Server Link
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        Week of September 30th 

        
Monday

There will be no lecture, but the lab will still go as planned. 

Wednesday & Friday 

Come to the lecture times to receive help from the TAs regarding the lab or in class items for Module 5 Unit 1.
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        Test 2

        
I have posted the final chart displaying the chosen day for test 2.

[image: image.png]

So, the test will be on October 18th. Also, you are required to show up for the test unless there is a valid excuse with proper documentation. If you do not come in-person to take the test that day without a valid reason you will receive a 50 on the test.
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        As a note

        
Hi all, 

If you received a 0 on anything it is just a placeholder. As such, when something is submitted then it will go away. 

Regards

Ryan Essenmacher
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        Class 9-27-24

        
I will be making class for that day asynchronous due to inclement weather. The tasks to do are the number system assignments, the lab, and start on some prep-work for module 5 unit 1. 

If there are any questions reach out to the TAs or me
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        Office Hours Today

        They are canceled due to having no power. I'll still be checking email when possible if questions do arise. 
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        Lockdown check Test 2

        
I made another lock down check. This is because the plan is to provide you with an online c ide. So, give this a test before test 2 which is on the 18th of October.

 


  Lockdown check for Test 2 - Requires Respondus LockDown Browser
  (Link has been removed because content is not present or cannot be resolved.)
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        Test 2

        
You must show up for test 2 to take it in-person. You will otherwise will receive a 0, but this can be waived if proper documentation is given to me.

Test 2 will be on 10/18
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        Code sample pages 

        
3.2: Module 03 - Unit 2: Code Samples and Demonstrations

3.3: Module 03 - Unit 3: Code Samples and Demonstrations

5.1: Module 05 - Unit 1: Code Samples and Demonstrations
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        Test 2 - Round 2 

        
Hi all, 

Test 2 will be re-administered on October 28th during the lab time (Woodward 140 / 2:30 PM - 3:45 PM) and it has to be taken in-person. This is available for students who missed the initial round for test 2 or want to get a higher score compared to round 1. The logistics are basically the same. The only difference are the time and amount of questions.

Round one had 10 multiple choice questions, 10 coding questions, and 60 minutes. Round two will have 11 multiple choice questions, 6 coding questions, and 75 minutes.

The highest score of the two tests will be kept if you take the second attempt. 

Regards

Ryan Essenmacher
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        A reminder 

        
If you have a zero for any assignment you still can submit that assignment. The score would be adjusted though for how late it is according to the late work policy. Let me know if assistance is needed.
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        Mod 6 - Unit 1 Exercise 2 

        
The new due date is the 30th of October. You can use addi. Originally, the directions didn't clearly mention that. Also, a second attempt has been added if you are looking to re-work some items.
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        Final Exam Info

        
The final exam can replace your lowest test grade. So, if you get an 80 on the final and your lowest test score is 60 then that 60 is an 80. Also, if the final exam doesn't end up replacing a low test grade it will still count towards your grade.
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        Cast your vote

        
Since we only have two tests remaining and since the last survey was generally well received, you can decide the test dates using the form linked below. 

Test 3 & 4 Date Survey 
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        Test Dates including the Final 

        
Test 3  - Nov 13th / Class time

Test 4 - Nov 25th / Class time 

Final Exam - Dec 6th / 8am - 10:30am / Room TBD

The attached PDF is the university's general scheduling for finals. I have yet to find out what the room will be.
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        Register Table

        
[image: Registers-1.png]
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        Review Session for Test 3 - 11/8/24

        
So, for this Friday, if you show up to this review session, you can get a point towards test 3. The review session will just replace the class time. Also, depending on how well you do with the review quiz I have prepared, you can get some additional points as well. 
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        Review Session Answers - 11/8/24

        
I have attached the questions with the answers from the review today. Let me know if there are any questions. 
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        Another Survey from the department 

        

Copied info from the department email down below 
&
You can turn in a screenshot for a point towards the final

  Survey Time (Round 2)
  (Link has been removed because content is not present or cannot be resolved.)




  
  (Link has been removed because content is not present or cannot be resolved.)


  
  (Link has been removed because content is not present or cannot be resolved.)

===============================
Hello everyone!

With just a few weeks left in the semester, we’d love to hear your feedback on the support you received from our TAs. Please take a few minutes to complete this short TA evaluation survey. 

Your responses are confidential and go directly to the CCI Director of Assessment, not to the faculty. Faculty will only receive a summary report (with no individual responses) if at least six students complete the survey. 



If the link doesn't work for you copy and paste this URL into your browser: https://forms.gle/xyF76ug9W1wZVMmQA

Your input is valuable for enhancing our course support—thank you for helping us improve!
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        Review Session for Test 4 - 11/22

        
So, for this Friday, if you show up to this review session, you can get a point towards test 4. Also, depending on how well you do with the review quiz I have prepared, you can get some additional points as well. 
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        Review Session answers 

        
Hi all, 

I have attached the key for today's review session. Also, as a reminder Test 4 is scheduled for Nov 25th during the lecture time. Let me know if there are any questions.

 

Regards

Ryan Essenmacher
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        Test 3 scores

        
The test three scores have been completed and the bonus has been applied too. You can refer to the assignment labeled "Test 3 - Total Score" and its in the test three module.

        
Back to Announcements
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        Late work

        
Hi all, 

Late work is available to turn in up until midnight on the last day of classes which is December 4th. 

Regards
Ryan Essenmacher 

        
Back to Announcements
        Back to Table of Contents

        

      
        Final Exam review - 12/2

        
Hi all, 

We will have the final lecture on 12/2 and that will be a review session for the final exam. The same bonus point rules will apply. Also, 12/4 will be an asynchronous day. 

Regards
Ryan Essenmacher

        
Back to Announcements
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        Study item for Final Exam

        
https://novabrains.ai/
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        Back to Table of Contents

        

      
        Final Exam items

        
You can use a note card for reference which is the standard 3x5 that uses the front and back. The notes on that do have to be handwritten. You must show up to take this final and if you miss it the 0 will be stand unless prior arrangements have been made. 

All needed details are viewable with the posted link below

Final Exam Details 
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        Grades

        
Hi all,

Grades are now done and this includes all the bonus items for Test 3, 4, the final, and the final replacement. I have not submitted them yet. Let me know if there are errors and if nothing is said I'll be submitting them on Sunday. 

Ciao
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ITSC 2181Welcome to the Course!

ITSC 2181 - Introduction to Computer Systems
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Welcome to our class! All of your instructional materials and links to learning assessments can be found in Canvas. 

Ryan Essenmacher | Office: Online | ressenma@charlotte.edu

Class meeting times: M/W/F, 9:05am - 9:55am, Woodward Hall 140 (Lecture) | M, 2:30pm - 3:45pm, Woodward Hall 140 (Lab)

Before beginning the course, please review the Start Here, Syllabus, and Support pages using the buttons below. These will help prepare you for the entire course.




	  Start Here

	  Syllabus

	  Modules

	  Support






Weekly Schedule 

The table below will be updated throughout the term to indicate the modules we will cover each week.

 
	Week 1: Aug 19 - 25



	

  Welcome
  (Link has been removed because content is not present or cannot be resolved.)




  Module 00: Course Overview and Syllabus
  (Link has been removed because content is not present or cannot be resolved.)




  Module 01: Principles of computer architecture and organization 
  (Link has been removed because content is not present or cannot be resolved.)





	Week 2: Aug 26 - Sep 01

	
Module 02 - Unit 1: File and Directory Management



	Week 3: Sep 02 - 8



	
Labor Day - No Classes

Module 02 - Unit 2: File Permissions

Module 03 - Unit 1: Introduction to C Programming



	Week 4: Sep 9 - 15

	
Module 03 - Unit 1: Introduction to C Programming

Module 03 - Unit 2: Functions and Arrays in C

Test 1 - September 13



	Week 5: Sep 16 - 22

	Module 03 - Unit 2: Functions and Arrays in C

	Week 6: Sep 23- 29

	
Module 03 - Unit 3: Structs and Debugging in C

Module 04: Number Systems



	Week 7: Sep 30- Oct 06

	
Module 04: Number Systems

Module 05 - Unit 1: Program Memory, C Pointers and Arrays



	Week 8: Oct 07 - 13



	
Module 05 - Unit 1: Program Memory, C Pointers and Arrays



	Week 9: Oct 14 - 20



	
Student Recess - No Classes

Module 05 - Unit 2: The String Library, Structs and I/O

Test 2 - 10/18/24



	Week 10: Oct 21 - 27

	Module 06 - Unit 1: ISA, RISC-V, and Assembly - Module Overview, Instruction Operations and Operands

	Week 11: Oct 28- Nov 3



	
Module 06 - Unit 1: ISA, RISC-V, and Assembly - Module Overview, Instruction Operations and Operands

Module 06 - Unit 2: ISA, RISC-V, and Assembly - Memory Operands and Memory Access Instructions



	Week 12: Nov 4 - Nov 10



	
Module 06 - Unit 2: ISA, RISC-V, and Assembly - Memory Operands and Memory Access Instructions

Test 3 - Nov 13th





	Week 13: Nov 11 - 17

	Module 06 - Unit 3: ISA, RISC-V, and Assembly - Conditional control instructions for if-else and loops

	Week 14: Nov 18 - 24

	
Module 06 - Unit 4 and 5: ISA, RISC-V, and Assembly - Supporting Functions, Sorting Example and Other ISAs

Test 4 - Nov 25th





	Week 15: Nov 25 - Dec 1



	
Thanksgiving Break - No Classes

Module 06 - Unit 4 and 5: ISA, RISC-V, and Assembly - Supporting Functions, Sorting Example and Other ISAs


  Module 07 - Unit 1: Introduction to Operating Systems 
  (Link has been removed because content is not present or cannot be resolved.)




  Module 07 - Unit 2: Processes
  (Link has been removed because content is not present or cannot be resolved.)





	Week 16: Dec 2 - Dec 04



	
  Module 07 - Unit 2: Processes
  (Link has been removed because content is not present or cannot be resolved.)



	Final Exam week

	
Dec 6th 8am - 10:30am


If you aren't present to take the exam then you'll get a 0 
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 Instructor Introduction

 [image: IMG_20240423_094358.jpg]

Welcome to ITSC 2181 - Introduction to Computer Systems. My name is Ryan Essenmacher, and I will be your instructor for this in-person course.

As a dedicated educator , I specialize in data science, striving to advance knowledge and inspire students through my teaching. My academic journey is driven by a passion for being that life long learner, and I am committed to fostering a dynamic learning environment. Beyond the classroom, I enjoy things like hiking, rowing, nutrition, and building computers, which helps me maintain a well-rounded perspective on both life and scholarship.




 Contact Information

I can be reached through the email address listed below. I will make every effort to respond to your email within 24 hours Monday through Friday. My office hours are listed below.

Email:  ressenma@charlotte.edu
Office Hours: W/F @ 5:30 pm to 6:30 pm or by email request | Done over Zoom | https://charlotte-edu.zoom.us/my/ressenma

I look forward to working with you this semester.
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Gehari Gokavarapu

Office Hours : Wednesday : 3:00 p.m. to 4:30 p.m.

                         Friday : 4:00 p.m. to 5:30 p.m.

Zoom Link : LINK

** I plan to hold office hours virtually. If you would like to meet in person, feel free to email me and we can set up a time that works for us.

Gmail: ggokavar@charlotte.edu

Don't hesitate to ask questions !

 

Rahul Krishnappan

Office Hours

                     Monday: 10:30 a.m. to 12:00 p.m.

                     Thursday: 2:30 p.m. to 4:00 p.m.

Zoom Link: LINK

Gmail: rkrish18@charlotte.edu

 

Rishitha Gullapalli

Office Hours : Tuesday : 12:00 p.m. to 1:30 p.m.

                         Friday : 10:30 a.m. to 12:00 p.m.

Zoom Link : LINK

Gmail: rgullapa@charlotte.edu
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 Grade Distribution



	Course Element
	Percentage 



	Engagement/Prep-work
	5%

	In-Class Activities
	15%

	Labs 
	25%

	Tests
	40%

	Final
	15%

	Total
	100%



 Grading Scale


	Grade
	
Range



	
A


	
90 to 100



	
B


	
80 to  90



	
C


	
70 to  80



	
D


	
60 to  70



	
F


	
50 to  60









 
Late-Work Policy




In order to not get any points off an assignment turn said assignment in by the due date. If an assignment is turned anytime past the initial due date to that first week the assignment gets a 10 point deduction. If an assignment is turned in anytime two weeks after the initial due date the assignment gets an additional 20 point deduction. Finally, any assignment turned in anytime three weeks or beyond the initial due date the assignment will receive another 20 point deduction. So, at the end of all this an assignment can receive a max late deduction of 50 points. 

 

I will however waive this if said student has a legitimate reason for turning in an assignment late. In order to get this wavier, I will need the proper documentation. 
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Attendance will be taken in the labs and count towards engagement. This will be 5% of the grade.
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We will be using Canvas for all materials, activities, and assessments in the course.

Main menu

On the left hand side of the page, you'll see our course menu. Below are  descriptions of the most important links that you will need to navigate this course as intended.

Home: This link takes you to the landing page of the course with quick links for accessing the Start materials, Syllabus, and Modules. 

Modules: On the Modules page, you will be able to see the structure of each module within the course and be able to navigate to all individual assignments and materials directly. There may be progression requirements and unlock dates within modules. Due dates will be clearly listed for each activity in the module. You are strongly encouraged to use the Modules page to navigate this course. 

Grades: Use this link to view grades for all graded items in the course.

Module structure and navigation

Each module is structured as follows:

🔷 Prep Work

Learning material (e.g., lecture video, assigned reading, etc.) and knowledge check quizzes that you must complete before class.

🔷 Class Materials

Material that will be covered during class by your instructor.

🔷 In Class Activities

Activities that you will work on during class, with support from your instructional team.

🔷 Lab

Activities that you will work on during your lab session and may complete after the lab session when permitted.

Context Module Sub Header

You will see navigation buttons for Previous and Next at the bottom of each page within a module. You can use these to move backward and forward through the materials. To return to your starting point, simply click the Home or Modules link in the course menu. 
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Slides

Introduction
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 Overview

This module introduces students to the fundamental principles of computer architecture and organization.





 
Why?

Computer architecture and organization provide the foundation upon which all software and hardware interactions take place. Understanding computer architecture enables a better awareness of how computers execute programs and process data.

A solid understanding of computer architecture empowers Computer Scientists to write better software, optimize performance, collaborate effectively with hardware teams, and adapt to technological advancements, all of which are crucial skills for a successful career in the ever-evolving field of computing.



 Objectives

Course Objectives

This module will prepare you for the following course objectives:

	CO1: Explain the principles, components, progression and performance challenges of computer architecture.


Module Objectives

By the end of this module, you will be able to:

	MO 1.1: Gain a foundational understanding of what constitutes a computer system, including differentiating between hardware and software components.

	MO 1.2: Recognize and understand the function of various hardware components like CPU, RAM, I/O ports, and secondary storage devices.

	MO 1.3: List and describe the functionality of the five main components in the von Neumann architecture

	MO 1.4: Describe the fetch-decode-execute-store cycle for a program instruction
	(need to briefly explain to students that program consists of a sequence of instructions that are executed one by one)




	MO 1.5: Describe how the CPU executes an instruction.






 Module To-Do List

Review the materials needed in the table before moving on to the activities. These activities will help you master the learning objectives for this module and the course.



Table of Module Activities, Materials, and Alignment



	
Activity



	
Materials Needed for Activity



	
Aligns with Module Objective(s)




	
Lecture


	
	
  Module 01: Lectures - Principles Part I  II
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 1.1 - 1.5




	
Complete In Class Activity


	
	
  Module 01: In-Class Activity - Part 1 Quiz
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 1.1 - 1.2




	
Complete In Class Activity


	
	
  Module 01: In-Class Activity - Part 2 Quiz
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 1.3 - 1.5




	
Complete Lab


	
	
  Module 01 Lab: Environment Setup
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 1.1 - 1.5




	
Prepare for Review Quiz


	
	
  Module 01: Review Quiz
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 1.1 - 1.5
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Readings


Reading: Dive Into Systems (Free On-line Version)

	Chapter 0: Introduction

	Chapter 5Links to an external site.: What von Neumann Knew: Computer Architecture
	Sections 5.1 and 5.2





 

Links to an external site.


Links to an external site.
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Lectures

	File ITSC 2181_ Module 1, Part 1.pptx could not be included in the ePub document. Please see separate zip file for access.

	File ITSC 2181_ Module 1, Part 2.pptx could not be included in the ePub document. Please see separate zip file for access.
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 Overview

Type of Quiz: Review Quiz

Content: This quiz will cover "Module 1" material. This quiz is a review of Module 1, which was covered the previous week. It encompasses the entire material from Module 1, providing an opportunity for students to assess their understanding of key concepts and ideas.

Format: The quiz consists entirely of multiple-choice questions. Please read each question and its corresponding options carefully, and select the one that you believe is the correct answer.

Grading: The quiz will be auto-graded, so make sure to mark your answers clearly. There is no penalty for guessing, so it's in your best interest to attempt every question.

Purpose: As this is a review quiz, it serves as a valuable tool to gauge your progress and comprehension of the material. It will not only help you identify areas of strength but also highlight areas where further review and practice may be needed.

 

 Instructions

Read Carefully: Make sure to read each question carefully and understand what is being asked before providing your answer.

Use of Materials: No textbooks, notes, or electronic devices are allowed during this quiz unless explicitly stated.

Time Management: Allocate your time wisely to ensure you can answer all questions. If you finish early, take the time to review your answers.

Honor Code: By taking this quiz, you are agreeing to adhere to the UNC Charlotte's Academic Integrity Policy. Any form of cheating or plagiarism will result in disciplinary action.

Questions During the Quiz: If you have any questions or need clarification during the quiz, please raise your hand, and the instructor or teaching assistant will assist you.

You can only submit this quiz one time.

Note: Your answers must be exact, i.e., correct spelling and spacing are necessary.

 

 How to Submit

 

Enter your answers to the quiz questions.



 


  
    

    Unlock at: Aug 23, 2024 at 12am

    

    Points: 10.0
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ITSC 2181Module 02 - Unit 1: File and Directory Management




 Overview

This module introduces students to the Unix / Linux command line and to basic file and directory management in such systems.

 






 
Why?

Learning Linux file and directory management using the command line is highly valued in numerous IT-related roles in the industry. It can help with working effectively in Linux environments, writing scripts for automation (e.g., for software development and deployment processes, configuration management, etc.), system administration tasks, troubleshooting and diagnostics tasks, cloud-based environment configuration, etc. 



 Objectives

Course Objectives

This module will prepare you for the following course objectives:

	CO7: Use the Unix command line for file  directory management.


Module Objectives

By the end of this module, you will be able to:

	MO 2.1: Recognize that all data in Unix is organized into files and that directories are a special type of file;

	MO 2.2: Use the Unix command line to perform basic file management, including listing, creating, editing, viewing, copying, renaming and deleting files; 

	MO 2.3: Use the Unix command line to perform basic directory management, including creating, deleting and navigating directories;

	MO 2.4: Demonstrate the use of keyboard shortcuts for moving the cursor, recalling command history, completion of file / directory names, etc.






 Module To-Do List

Review the materials needed in the table before moving on to the activities. These activities will help you master the learning objectives for this module and the course.


 

Table of Module Activities, Materials, and Alignment



	
Activity



	
Materials Needed for Activity



	
Aligns with Module Objective(s)




	
Review Prep Work


	
	
  Module 02 - Unit 1: Assigned Reading - File and Directory Management
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 2.1 - 2.4




	
Complete Knowledge Check


	
	
  Module 02 - Unit 1: Knowledge Check
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 2.1 - 2.4




	
Complete In Class Activity


	
	
  Module 02 - Unit 1: In-Class Activity 1 - Command Line Hacker
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 2.2 - 2.4




	
Complete Lab


	
	
  Module 02: Lab - File Management, Directory Management, and File Permissions
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 2.1 - 2.4




	
Prepare for Review Quiz


	
	
  Module 02 - Unit 1: Review Quiz
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 2.1 - 2.4
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Readings

File and Directory Management Commands

Read the following tutorials to learn about file and directory management in Unix-based operating systems.

	Unix / Linux - HomeLinks to an external site.

	Unix / Linux - File ManagementLinks to an external site.

	Unix / Linux - Directory Management


Bash Keyboard Shortcuts

Below are a few useful keyboard shortcuts that you can use while you work on your virtual environment terminal. For a complete list of keyboard shortcuts, see this page.

Moving the Cursor

	
	Ctrl + a or Home key: Go to the beginning of the line

	Ctrl + e or End key: Go to the end of the line

	Ctrl + p or Up arrow: Previous command (i.e. walk back through the command history)

	Ctrl + n or Down arrow: Next command (i.e. walk forward through the command history)





Editing

	
	TAB : Tab completion for file/directory names
	For example, to move to a directory 'sample1'; Type cd sam ; then press TAB to see completion options. If there are multiple options, continue to type just enough characters to uniquely identify the directory you wish to open.








Process Control

	
	Ctrl + C : Interrupt/Kill whatever you are running 

	Ctrl + l : Clear the screennks to an external site.
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A place holder assignment for TAs to enter in attendance for the current lab day.


  
    

    

    

    Grading Type: Points

    Points: 1.0
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 Overview

This module introduces students to file access modes and permissions in Unix / Linux systems.




 Objectives

Course Objectives

This module will prepare you for the following course objectives:

	CO7: Use the Unix command line for file  directory management.


Module Objectives

By the end of this module, you will be able to:

	MO 2.5: Describe the three file and directory access modes;

	MO 2.6: Set, remove and assign permissions to Unix files and directories.






 Module To-Do List

Review the materials needed in the table before moving on to the activities. These activities will help you master the learning objectives for this module and the course.


 

Table of Module Activities, Materials, and Alignment



	
Activity



	
Materials Needed for Activity



	
Aligns with Module Objective(s)




	
Review Prep Work


	
	
  Module 02 - Unit 2: Assigned Reading - File Permissions
  (Link has been removed because content is not present or cannot be resolved.)



  

  (Link has been removed because content is not present or cannot be resolved.)



  

  (Link has been removed because content is not present or cannot be resolved.)



  

  (Link has been removed because content is not present or cannot be resolved.)

	
	MO 2.5 - 2.6





	
Complete Knowledge Check


	
	
  Module 02 - Unit 2: Knowledge Check
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 2.5 - 2.6




	
Complete In Class Activity


	
	
  Module 02 - Unit 2: In-class Activity - File permissions
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 2.5 - 2.6




	
Prepare for Review Quiz


	
	
  Module 02 - Unit 02: Review Quiz
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 2.5 - 2.6
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Readings

Read the following tutorial to learn about file permissions in Unix-based operating systems.

	Unix - File Permission / Access Modes


Links to an external site.Please note: The letters u, g, and o stand for "user" / "owner", "group", and "other", respectively.nks to an external site.
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 Overview

Review Module 02 - Unit 1



 Instructions

Complete this review quiz individually. 


 How to Submit


Enter your answers to the quiz questions.
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 Overview

In this module we introduce the C programming language. C is a procedural language (similar to many others), developed to build the Unix operating system. In this unit we study the fundamentals of input/output and how data is stored and processed by a C program. We discuss the syntax and operators used to write expressions in C. We also cover the operators that enable the use of conditional logic (if-else) and iteration or repetition (while and for loops) in C programs.





 Why

C is one of the most popular programming languages, often used to implement operating systems. C is also well suited to program embedded systems (e.g., smart thermostats), which often only have a C compiler. Additionally, programs written in C run much faster than programs written in interpreted languages such as Python or Java.




 Objectives

Course Objectives

This module will prepare you for the following course objective:

	CO5: Write, build and execute C programs.


Module Objectives

By the end of this module, you will be able to:

	MO 3.1.1: Build and execute C programs on the command line, using the GNU C compiler (gcc).

	MO 3.1.2: Use printf and scanf to process program input / produce program output.

	MO 3.1.3: Use  if-else statements and Boolean logic for conditional execution.

	MO 3.1.4: Use while and for loops to perform repetition / iteration.






 Module To-Do List

Review the materials needed in the table before moving on to the activities. These activities will help you master the learning objectives for this module and the course.


 

Table of Module Activities, Materials, and Alignment



	
Activity



	
Materials Needed for Activity



	
Aligns with Module Objective(s)




	
Review Prep Work

 


	
	
  Module 03 - Unit 1: Assigned Reading - Introduction to C Programming
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 3.1.1 - 3.1.4




	
Complete Knowledge Check


	
	
  Module 03 - Unit 1: Knowledge Check
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 3.1.1 - 3.1.4




	
Lecture


	
	
  Module 03 - Unit 1: Lecture Slides
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 03 - Unit 1: Code Samples and Demonstrations
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 3.1.1 - 3.1.4




	
Complete In-Class Activities


	
	
  Module 03 - Unit 1: Exercise 3-1-1: Input / Output
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 03 - Unit 1: Exercise 3-1-2: Conditionals - Boolean Logic
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 03 - Unit 1: Exercise 3-1-3: Conditionals - Selection Statements
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 03 - Unit 1: Exercise 3-1-4: For Loops
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 03 - Unit 1: Exercise 3-1-5: For Loops Part 2
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 03 - Unit 1: Exercise 3-1-6: While Loops
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 3.1.1 - 3.1.4




	
Complete Lab


	
	
  Module 03 - Unit 1: Lab
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 3.1.1 - 3.1.4




	
Context Module Sub Header🔷 Class Materials

Prepare for Review Quiz


	
	
  Module 03 - Unit 1: Review Quiz
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 3.1.1 - 3.1.4
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Readings


Readings: Dive Into Systems

	If you are more comfortable coding in Python: 
Chapter 1: By the C, the Beautiful C, sections 1.1 - 1.3.


	If you are more comfortable coding in Java:
Chapter 16. Appendix 1: Chapter 1 for Java Programmers: By the C, the Beautiful C, sections 16.1 - 16.3.



 

	After you complete the reading, you need to do the 
  Module 03 - Unit 1: Knowledge Check
  (Link has been removed because content is not present or cannot be resolved.)

.


 

Optional Readings (Recommended)


The following readings are recommended, but optional.


	Read about operators in the C Programming language: 
	https://www.tutorialspoint.com/cprogramming/c_operators.htmLinks to an external site.


	https://www.tutorialspoint.com/cprogramming/c_arithmetic_operators.htmLinks to an external site.





	Read about input/output in the C Programming language:
	http://www.cplusplus.com/reference/cstdio/printf/Links to an external site.

	http://www.cplusplus.com/reference/cstdio/scanf/Links to an external site.




	Read about conditionals in the C Programming language:
	https://www.tutorialspoint.com/cprogramming/c_decision_making.htmLinks to an external site.






Links to an external site.
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Lecture Slides


You need to complete the assigned readings and prep work activities for this unit before going through the slides. Please note that some of the slides contain programs and program fragments that are somewhat complex, these will be covered in more detail during class.

	File C Programming - 01 - Getting Started.pdf could not be included in the ePub document. Please see separate zip file for access.

	File C Programming - 02 - Expressions and Operators.pdf could not be included in the ePub document. Please see separate zip file for access.

	File C Programming - 03 - C Fundamentals and Console IO.pdf could not be included in the ePub document. Please see separate zip file for access.

	File C Programming - 04 - Selection Statements.pdf could not be included in the ePub document. Please see separate zip file for access.

	File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.
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 Instructions

	Complete this review quiz individually.

	Enter your answers to the quiz questions.

	Important: when asked to write code, you do not need to write a complete program.





  
    

    

    

    Points: 10.0
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Example Programs

Make sure to complete the assigned reading and to review the lecture slides for this module before proceeding.

After you have reviewed the slides and completed the tutorials, download, compile and execute the following programs. Make sure that you fully understand what the code is doing. You should then try making small modifications to the code and observe the effects of your changes.

	File expressions.c could not be included in the ePub document. Please see separate zip file for access.
This program demonstrates the use of C expressions.


	File scanf_examples.c could not be included in the ePub document. Please see separate zip file for access.
This program demonstrates the use of the scanf function to read various types of input from the standard input.


	File if_stmts.c could not be included in the ePub document. Please see separate zip file for access.
This program illustrates the use of an if-else statement in C.


	File if_then_else.c could not be included in the ePub document. Please see separate zip file for access.
This program provides multiple examples of if-else statements in C.


	File broker.c could not be included in the ePub document. Please see separate zip file for access.
This program provides an example of cascaded if-else statements.


	File date.c could not be included in the ePub document. Please see separate zip file for access.
This program demonstrates the use of a switch statement to format output.


	File sum.c could not be included in the ePub document. Please see separate zip file for access.
This program uses a while loop to sum a series of numbers.


	File square.c could not be included in the ePub document. Please see separate zip file for access.
This program uses a while loop to prints a table of squares.


	File square2.c could not be included in the ePub document. Please see separate zip file for access.
This program uses a for loop to prints a table of squares.


	File numdigits.c could not be included in the ePub document. Please see separate zip file for access.
This program uses a do-while loop to calculate the number of digits in an integer.


	File break_example.c could not be included in the ePub document. Please see separate zip file for access.
This program provides an example of using the break statement to process input until the user enters a special value.


	File continue_example.c could not be included in the ePub document. Please see separate zip file for access.
This program provides an example of using the continue statement. The program uses an infinite loop to continue processing user input until five (5) positive numbers have been processed.


Formatting Output


Formatting output to ensure that it meets a specific structure or set of user-interface requirements is a very important part of writing C code. The printf() library function provides a lot of functionality in terms of formatting.

Download the following file and upload it to your development environment:

File format.c could not be included in the ePub document. Please see separate zip file for access.File format.c could not be included in the ePub document. Please see separate zip file for access.

In the development environment, compile and run the program. Use the same gcc command as for the previous programs, but make sure to change the file name.

When you run this program it displays three variables and the data that they contain, using different formats:

	The value of c, which is of type char is displayed in decimal and octal format (see https://en.wikipedia.org/wiki/OctalLinks to an external site. for more details).

	The value of i, which is of type int is displayed in decimal and hexadecimal format (see https://en.wikipedia.org/wiki/HexadecimalLinks to an external site. for more details).

	The value of f, which is of type float is displayed in floating point and scientific notation format. 


You should see the following output: 

c = 97 (141 in octal)
i =   9999 (270f in hex)
f =  3.14159 (3.141593e+00 in sci. notation) 


Now examine the source code for this program, note the following:

	Lines 8 to 10 declare and set the initial value for the the variables c, i and f.

	Line 12 displays the value of the variable c. Note the use of a format specifier to display a message that includes informative text (e.g. in octal) as well as the value of c in two specific formats or notations, decimal and octal.

	Line 13 displays the value of the variable i. Note the use of a format specifier to display a message that includes informative text (e.g. in octal) as well as the value of i in two specific formats or notations, decimal and hexadecimal.

	Line 14 displays the value of the variable f. Note the use of a format specifier to display a message that includes informative text (e.g. in octal) as well as the value of f in two specific formats or notations, floating point with eight total digits and five decimal places and scientific notation.


 

File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.
File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.
File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.

File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.
File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.
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 Overview

In this unit we continue the introduction of the C programming language. We focus on writing code that uses functions to organize program logic and improve reusability. We also discuss the use of arrays to store related data.





 Why

Functions are very useful programming constructs, helpful when dealing with complex problems or when building large scale systems. They also help us write code that is structured and easier to maintain. Arrays are very useful data structures, helpful when dealing with large amounts of data.

We use these in the context of C, one of the most popular programming languages, often used to implement operating systems. C is also well suited to program embedded systems (e.g., smart thermostats), which often only have a C compiler. Additionally, programs written in C run much faster than programs written in interpreted languages such as Python or Java. 




 Objectives

Course Objectives

This module will prepare you for the following course objectives:

	CO5: Write, build and execute C programs.


Module Objectives

By the end of this module, you will be able to:

	MO 3.2.1: Use functions to decompose program logic into manageable pieces.

	MO 3.2.2: Declare, initialize and process data using arrays (collections of elements of the same data type) in C.

	MO 3.2.3: Use character arrays and library functions in C to process string data.






 Module To-Do List

Review the materials needed in the table before moving on to the activities. These activities will help you master the learning objectives for this module and the course.


 

Table of Module Activities, Materials, and Alignment



	
Activity



	
Materials Needed for Activity



	
Aligns with Module Objective(s)




	
Review Prep Work

 


	
	Module 03 Unit 2: Assigned Reading - Functions and Arrays in C



	
	MO 3.2.1 - 3.2.3




	
Complete Knowledge Check


	
	Module 03 Unit 2: Knowledge Check



	
	MO 3.2.1 - 3.2.3




	
Lecture


	
	Module 03 Unit 2: Lecture Slides


	Module 03 Unit 2: Code Samples and Demonstrations



	
	MO 3.2.1 - 3.2.3





	
Complete In-Class Activities


	
	
  Module 03 Unit 2: Exercise 3-2-1: Function Output
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 03 Unit 2: Exercise 3-2-2: Using Functions
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 03 Unit 2: Exercise 3-2-3: Arrays as Parameters
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 03 Unit 2: Exercise 3-2-4: Processing Arrays
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 03 Unit 2: Exercise 3-2-5: Operations on Arrays
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 03 Unit 2: Exercise 3-2-6: Strings
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 3.2.1 - 3.2.3




	
Complete Lab


	
	
  Module 03 Unit 2: Lab
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 3.2.1 - 3.2.3




	
Context Module Sub Header🔷 Class Materials

Prepare for Review Quiz


	
	
  Module 03 - Unit 2: Review Quiz
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 3.2.1 - 3.2.3
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Readings


Readings: Dive Into Systems

	If you are more comfortable coding in Python: 
Chapter 1: By the C, the Beautiful C, sections 1.4 - 1.5.


	If you are more comfortable coding in Java:
Chapter 16. Appendix 1: Chapter 1 for Java Programmers: By the C, the Beautiful C, sections 16.4 - 16.5.



 

	After you complete the reading, you need to do the 
  Module 03 - Unit 2: Knowledge Check
  (Link has been removed because content is not present or cannot be resolved.)

.


Links to an external site.


Links to an external site.
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Lecture Slides


You need to complete the assigned readings and prep work activities for this unit before going through the slides. Please note that some of the slides contain programs and program fragments that are somewhat complex, these will be covered in more detail during class.

	File C Programming - 06 - Functions.pdf could not be included in the ePub document. Please see separate zip file for access.

	File C Programming - 07 - Arrays and Strings.pdf could not be included in the ePub document. Please see separate zip file for access.
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Example Programs

Make sure to complete the assigned reading and to review the lecture slides for this module before proceeding.

After you have reviewed the slides and completed the tutorials, download, compile and execute the following programs. Make sure that you fully understand what the code is doing. You should then try making small modifications to the code and observe the effects of your changes.

	functions.c
This program demonstrates flow of control in a program using functions.


	File cylinder.c could not be included in the ePub document. Please see separate zip file for access.
This program provides an example of a function that finds the volume and area of a cylinder using global variables.


	implicit_conversion.c
This program provides an example of implicit type conversion on a function call. Type conversion of the input parameter occurs automatically from float to char, yielding erroneous results.


	File order.c could not be included in the ePub document. Please see separate zip file for access.
This program provides an example of the need to declare a function before its use. See the notes in the code for how to fix it.


	File fib.c could not be included in the ePub document. Please see separate zip file for access.
This program shows an example of a function calling itself in a recursive manner. This program calculates a fibonacci number. Note that this version only works well for small numbers.


	File arrays.c could not be included in the ePub document. Please see separate zip file for access.
This program demonstrates the use of an array to store and display integers.



	File commute.c could not be included in the ePub document. Please see separate zip file for access.
This program demonstrates an alternate, although very uncommon, and NOT recommended way to access array elements.



	File array_initialization.c could not be included in the ePub document. Please see separate zip file for access.
This program provides several examples of array initialization code.



	File array_init_warn.c could not be included in the ePub document. Please see separate zip file for access..c
This program provides examples of array initialization code that produce compiler warnings and/or incorrect output.



	File array_bounds.c could not be included in the ePub document. Please see separate zip file for access.
This program demonstrates common mistakes that occur when accessing array elements outside of the array's bounds.



	File var_array.c could not be included in the ePub document. Please see separate zip file for access.
This program shows the use of arrays variable-length arrays.



	functions_2.c
This program shows an example of incorrect use of the array size in a function call. Run the program as is and make sure you understand what it does. Then follow the notes in the code to run both the correct and the incorrect version.



	File array_params.c could not be included in the ePub document. Please see separate zip file for access.
This program provides an example that arrays are passed by reference, not by value i.e., the callee function can modify the caller’s array values. Therefore, if you update values in an array passed to a function, you are updating the caller’s array.



	File array_return.c could not be included in the ePub document. Please see separate zip file for access.
This program illustrates incorrect use of functions. Functions cannot return arrays, nor can they return functions.



	File reverse.c could not be included in the ePub document. Please see separate zip file for access.
This program uses arrays and for loops to reverse a series of numbers.



	File large_array.c could not be included in the ePub document. Please see separate zip file for access.
This program uses a static global variable to store a very large array.



	File large_array_error.c could not be included in the ePub document. Please see separate zip file for access.

This program attempts to use a local variable to store a very large array. This program is incorrect and will fail when executed.

Note: Add the keyword static before double to correct the error.
static double big_array[10000000];

Static puts the array in the heap instead of the stack.





	dynamic_array.c
Example of using Dynamic Size Arrays with functions.



	File string.c could not be included in the ePub document. Please see separate zip file for access.
This program shows the use of arrays to store string data.


File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.
File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.
File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.
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 Instructions

	Complete this review quiz individually.

	Enter your answers to the quiz questions.


	Do NOT enter unnecessary spaces.

	Important: when asked to write code, you do not need to write a complete program.
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 Overview

In this unit, we continue the introduction of the C programming language. We focus on the use of structs to store and process related data, e.g., customer records.  We also briefly discuss code debugging.





 Why

Using structs in programming provides several advantages, such as better data organization, code abstraction and modularity, definition of custom data types, passing complex data to functions, and more efficient use of memory. Additionally, debugging is an essential skill for software developers. Being able to diagnose and correct programming defects is key to implementing applications and systems that are reliable and high performing.

We use these in the context of C, one of the most popular programming languages, often used to implement operating systems. C is also well suited to program embedded systems (e.g., smart thermostats), which often only have a C compiler. Additionally, programs written in C run much faster than programs written in interpreted languages such as Python or Java.




 Objectives

Course Objectives

This module will prepare you for the following course objectives:

	CO5: Write, build and execute C programs.


Module Objectives

By the end of this module, you will be able to:

	MO 3.3.1: Define, instantiate, initialize and access structs (collections of elements of different data types) in C.

	MO 3.3.2: Debug programs written in C.






 Module To-Do List

Review the materials needed in the table before moving on to the activities. These activities will help you master the learning objectives for this module and the course.


 

Table of Module Activities, Materials, and Alignment



	
Activity



	
Materials Needed for Activity



	
Aligns with Module Objective(s)




	
Review Prep Work

 


	
	
  Module 03 - Unit 3: Assigned Reading - Structs and Debugging in C
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 3.3.1 - 3.3.2




	
Complete Knowledge Check


	
	
  Module 03 Unit 3: Knowledge Check
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 3.3.1 - 3.3.2




	
Lecture


	
	Module 03 - Unit 3: Lecture Slides


	Module 03 - Unit 3: Code Samples and Demonstrations



	
	MO 3.3.1 - 3.3.2





	
Complete In-Class Activities


	
	
  Module 03 - Unit 3: Exercise 3-3-1: Structs
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 03 - Unit 3: Exercise 3-3-2: Structs  Functions
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 03 - Unit 3: Exercise 3-3-3: Array of Structs
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 03 - Unit 3: Exercise 3-3-4: Code Debugging
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 3.3.1 - 3.3.2




	
Complete Lab


	
	
  Module 03 Unit 2: Lab
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 3.3.1 - 3.3.2
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Readings


Readings: Dive Into Systems

	If you are more comfortable coding in Python: 
Chapter 1: By the C, the Beautiful C, sections 1.6 - 1.7.


	If you are more comfortable coding in Java:
Chapter 16. Appendix 1: Chapter 1 for Java Programmers: By the C, the Beautiful C, sections 16.6 - 16.7.



	Chapter 3: C Debugging Tools, sections 3.1 - 3.2
	Make sure to complete all the steps in the Example GDB Sessions, using the development environment you configured earlier.






	After you complete the reading, you need to do the 
  Module 03 - Unit 3: Knowledge Check
  (Link has been removed because content is not present or cannot be resolved.)

.


Links to an external site.


Links to an external site.
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Lecture Slides


You need to complete the assigned readings and prep work activities for this unit before going through the slides. Please note that some of the slides contain programs and program fragments that are somewhat complex, these will be covered in more detail during class.

	File C Programming - 08 - Structs-1.pdf could not be included in the ePub document. Please see separate zip file for access.

	File C Programming - 09 - Debugging.pdf could not be included in the ePub document. Please see separate zip file for access.
File C Programming - 08 - Structs-1.pdf could not be included in the ePub document. Please see separate zip file for access.
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Example Programs

Make sure to complete the assigned reading and to review the lecture slides for this module before proceeding.

After you have reviewed the slides and completed the tutorials, download, compile and execute the following programs. Make sure that you fully understand what the code is doing. You should then try making small modifications to the code and observe the effects of your changes.

	struct_initialization.c

This program demonstrates how to declare and initialize a struct. Note that partial initialization will initialize all other elements to an appropriate 0 value. If your struct is uninitialized and auto variable, anything could be in it. If it is uninitialized and static variable, the compiler uses an appropriate 0 value.





	struct_array1.c

This program demonstrates the use of arrays of struct elements. Note that with arrays you must cast the explicit creation of the struct to the struct type for it to work (compile example with line not commented out). The initialization only works without the cast when declaring the struct!





	struct_array2.c
This program demonstrates how to reference arrays of structs. Note that parentheses are NOT needed.




	struct_return.c
This program demonstrates the use of structs as function return values.





	File inventory-1.c could not be included in the ePub document. Please see separate zip file for access.
This program demonstrates the use of structs and arrays to implement a simple parts database. The program is a bit long; however, taking the time to understand what it does is well worth the effort. C Programming: A Modern ApproachLinks to an external site., Chapter 16, page 389, on Reserve at the Atkins Library has a detailed explanation (optional).


File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.
File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.
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 Instructions

	Complete this review quiz individually.

	Enter your answers to the quiz questions.
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 Overview


This module covers the different number systems and the conversion between them.







 
Why?

Number systems are essential because they are the foundation of how computers work. All the information you see on your computer screen, from the text you are reading to the images you view, is represented as a series of 0s and 1s. An understanding of number systems is also essential for programming. When you write a program, you are essentially telling the computer how to manipulate these binary numbers. If you understand how number systems work, you will be able to write effective programs. The theories of Number Systems are used in the areas of Cryptography, Data Compression, Networking, Embedded Systems, Digital Signal Processing, and many more.



 Objectives

Course Objectives

This module will prepare you for the following course objectives:

	CO4: Convert numerical data between different representations, including binary, hexadecimal, decimal, and other formats.


Module Objectives

By the end of this module, you will be able to:

	MO 4.1: Explain how a numeric value is represented using the binary (including 2's complement format), decimal and hexadecimal number systems;

	MO 4.2: Identify the range of numbers that can be represented using a given number of bits, i.e., that an n-bit binary number can represent a range of 0 - 2^(n-1);

	MO 4.3: Convert between binary, decimal and hexadecimal numbers;

	MO 4.4: Distinguish between negative and non-negative (zero and positive) 2's complement binary numbers;

	MO 4.5: Add two unsigned binary numbers;

	MO 4.6: Perform bit-wise logical and, or, not, xor and shift operations on binary numbers.






 Module To-Do List

Review the materials needed in the table before moving on to the activities. These activities will help you master the learning objectives for this module and the course.


 

Table of Module Activities, Materials, and Alignment



	
Activity



	
Materials Needed for Activity



	
Aligns with Module Objective(s)




	
 Review Prep Work 


 



	
	Assigned Reading: Number Systems



	
MO 4.1 - 4.6




	
 Lecture


	
	Number Systems Parts I   II



	
MO 4.1 - 4.6



	
 Complete In-class Activities


	
	
  Number Systems Activity
  (Link has been removed because content is not present or cannot be resolved.)



	
  Number Systems Activity II
  (Link has been removed because content is not present or cannot be resolved.)





	
MO 4.1 - 4.6



	
 Complete Lab


	
	
  Lab: Number Systems
  (Link has been removed because content is not present or cannot be resolved.)





	
MO 4.1 - 4.6
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Readings


Readings: Dive Into Systems - Ch.4. Binary and Data Representation

	4.1 Number Bases and Unsigned IntegersLinks to an external site.

	4.2 Converting Between BasesLinks to an external site.

	4.3 Signed Binary IntegersLinks to an external site.

	4.4.1 Binary Integer Arithmetic (Only Addition)Links to an external site.

	4.6 Bitwise OperatorsLinks to an external site.
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Lectures

	File Number Systems I.pdf could not be included in the ePub document. Please see separate zip file for access.

	File Number Systems II.pdf could not be included in the ePub document. Please see separate zip file for access.
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 Overview

In this unit, we focus on the use of pointers and dynamic memory allocation in C.  We also discuss using pointers to access data stored in arrays.





 Why

Pointers are a fundamental and powerful concept in the C programming language. They are important for several reasons, such as:

	Pointers allow programmers to work directly with memory addresses, which is essential to manage memory efficiently. This is useful in low-level programming tasks such as interacting with hardware devices or working with binary data files.

	Pointers are necessary to work with dynamically allocated memory. This is key when implementing data structures like linked lists, trees, and dynamic arrays.

	Pointers allow passing arguments by reference, which means that changes made to a function's parameters inside the function affect the original variables outside the function.

	Pointers have a close relationship with arrays. They allow to traverse and manipulate arrays efficiently. 

	C-style strings (arrays of characters) rely heavily on the use of pointers.





 Objectives

Course Objectives

This module will prepare you for the following course objectives:

	CO5: Write, build and execute C programs.

	CO7: Use system calls in C programs


Module Objectives

By the end of this module, you will be able to:

	MO 5.1.1: Describe the different parts of a program's address space.

	MO 5.1.2: Explain the relationship between program scope and memory allocation (e.g., stack vs. heap).

	MO 5.1.3: Use pointers to access and manipulate program data.

	MO 5.1.4: Use dynamic memory allocation in C, including dynamically allocated arrays, strings and structs.

	MO 5.1.5: Use C Library functions to process string data.






 Module To-Do List

Review the materials needed in the table before moving on to the activities. These activities will help you master the learning objectives for this module and the course.


 

Table of Module Activities, Materials, and Alignment



	
Activity



	
Materials Needed for Activity



	
Aligns with Module Objective(s)




	
Review Prep Work

 


	
	
  Module 05 - Unit 1: Assigned Reading
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 5.1.1 - 5.1.5




	
Complete Knowledge Check


	
	
  Module 05 - Unit 1: Knowledge Check - Program Memory, C Pointers and Arrays in C
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 5.1.1 - 5.1.5




	
Lecture


	
	
  Module 05 - Unit 1: Lecture Slides
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 05 - Unit 1: Code Samples and Demonstrations
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 5.1.1 - 5.1.5




	
Complete In-Class Activities


	
	
  Module 05 - Unit 1: Exercise 5-1-1: Pointer Basics
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 05 - Unit 1: Exercise 5-1-2: Pointer Mistakes
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 05 - Unit 1: Exercise 5-1-3: malloc()
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 05 - Unit 1: Exercise 5-1-4: free() Practice
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 05 - Unit 1: Exercise 5-1-5: Function Prototype
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 05 - Unit 1: Exercise 5-1-6: Pointers and Functions
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 5.1.1 - 5.1.5




	
Complete Lab


	
	
  Module 05 - Unit 1: Lab
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 5.1.1 - 5.1.5




	
Context Module Sub Header🔷 Class Materials

Prepare for Review Quiz


	
	
  Module 05 - Unit 1: Review Quiz
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 5.1.1 - 5.1.5
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Readings


Dive Into Systems

	Chapter 2: A Deeper Dive Into C, sections 2.1 - 2.5.



	After you complete the reading, you need to do the 
  Module 05 - Unit 1: Knowledge Check
  (Link has been removed because content is not present or cannot be resolved.)

.


Links to an external site.


Links to an external site.
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Lecture Slides


You need to complete the assigned readings and prep work activities for this unit before going through the slides. Please note that some of the slides contain programs and program fragments that are somewhat complex, these will be covered in more detail during class.

	File C Programming - 11 - Pointers.pdf could not be included in the ePub document. Please see separate zip file for access.

	File C Programming - 12 - Dynamic Memory Allocation.pdf could not be included in the ePub document. Please see separate zip file for access.

	File C Programming - 13 - Pointers and Arrays.pdf could not be included in the ePub document. Please see separate zip file for access.
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Example Programs

Make sure to complete the assigned reading and to review the lecture slides for this module before proceeding.

After you have reviewed the slides and completed the tutorials, download, compile and execute the following programs. Make sure that you fully understand what the code is doing. You should then try making small modifications to the code and observe the effects of your changes.


Tutorials
Links to an external site.

C Programming Tutorial - 42 - PointersLinks to an external site.[image: C Programming Tutorial - 42 - Pointers]

https://www.tutorialspoint.com/cprogramming/c_pointers.htm


Pointers

	
File test.c could not be included in the ePub document. Please see separate zip file for access.

This program demonstrates essential pointer operations: declaration, initialization, and assignment. It also shows the use of the address-of operator and of the indirection operator. Finally, it shows how to print address data to the console.





	
File addresses_values.c could not be included in the ePub document. Please see separate zip file for access.

This program demonstrates the difference between printing the value stored in a pointer (an address) and printing the value pointed-to by the pointer (the value stored at the address).





	
File ptrs_to.c could not be included in the ePub document. Please see separate zip file for access.

This program demonstrates the use of pointers to pointers, i.e., pointer variables that store the address of variables that are themselves pointers.





	
File maxmin.c could not be included in the ePub document. Please see separate zip file for access.

This program uses pointers to finds the largest and smallest elements in an array. See C Programming: A Modern Approach, Chapter 11, page 250, on Reserve at the Atkins Library for a detailed explanation (optional).





	
File arguments.c could not be included in the ePub document. Please see separate zip file for access.

This program demonstrates the use of pointers as function arguments. This program uses pointers to swap the values of two variables. Note the use of either a pointer variable or an address in the call to the swap function in main.





	
 File sumit.c could not be included in the ePub document. Please see separate zip file for access.

This program demonstrates that an auto variable has no scope outside of the function where it is declared. Compile and run this program, then look at the output and consider the results. Then add static to the line int sum = 0 in the sumit function. Recompile, run and look at the results. You should notice a difference. Consider the reason for the different output.






Dynamic Memory Allocation
	
File examples.c could not be included in the ePub document. Please see separate zip file for access.

This program shows the difference between using malloc() and using calloc() to allocate memory dynamically.





	
dynamic_memory_allocation.c

This program provides examples of dynamic memory allocation using structs and arrays.




	
Invalid uses of pointers:
 File invalid1.c could not be included in the ePub document. Please see separate zip file for access.
File invalid2.c could not be included in the ePub document. Please see separate zip file for access. 
File invalid3.c could not be included in the ePub document. Please see separate zip file for access.

File no_initialization.c could not be included in the ePub document. Please see separate zip file for access. 
allocate.c
File double_free.c could not be included in the ePub document. Please see separate zip file for access.

These programs provide examples of invalid uses of pointers. Read the comments in the program for more details.





	
File sizeof_example.c could not be included in the ePub document. Please see separate zip file for access. 
This program demonstrates how to use the sizeof operator to determine the size of various datatypes, including a struct.





Pointers and Arrays
	File array_summation.c could not be included in the ePub document. Please see separate zip file for access.

This program demonstrates the use of a pointer to sum the contents of an array of integers.



	File array_summation2.c could not be included in the ePub document. Please see separate zip file for access.

This program demonstrates the use of a pointer to sum the contents of an array of integers. This program is similar to array_summation.c; however, in this version pointers are used in a normal way, i.e., without using subscripting.



	File array_iteration.c could not be included in the ePub document. Please see separate zip file for access.

This program demonstrates the use of pointer arithmetic  to access individual elements in an array.



	File reverse3.c could not be included in the ePub document. Please see separate zip file for access.

This program uses pointer arithmetic to reverse a series of numbers. Compare this version with the reverse.c, which uses array subscripting instead.



	File limit.c could not be included in the ePub document. Please see separate zip file for access.

This program shows that like with array bounds, in C there are no limitations on what a pointer can address. Compile this code with no warnings and note that it (most of the time) ends in a segmentation fault.

File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.
File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.
File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.


File C Programming - 05 - Loops.pdf could not be included in the ePub document. Please see separate zip file for access.
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 Instructions

	Complete this review quiz individually.

	Enter your answers to the quiz questions.





  
    

    

    

    Points: 14.0
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ITSC 2181Module 05 - Unit 2: The String Library, Structs and I/O




 Overview

In this unit, we focus on processing string data using the C Standard library. We also discuss structs in the context of dynamic memory allocation. Finally, we talk about program input/output in more detail, including file I/O.





 Why

The string.h library is a fundamental part of the C language that simplifies many common tasks related to character arrays and strings. This makes it an essential component for text processing, data manipulation, and general programming tasks.

Using structs with pointers in C provides flexibility, efficiency, and the ability to work with dynamic data structures and large datasets. Pointers are essential to manage memory, pass data efficiently, and create complex data structures. This is an integral part of C programming.

File I/O is a fundamental capability that allows programs to interact with data stored externally, whether it is for data storage, retrieval, sharing, or management. It is a core feature in many applications and is essential for data persistence and manipulation in the world of computing.



 Objectives

Course Objectives

This module will prepare you for the following course objectives:

	CO5: Write, build and execute C programs.

	CO7: Use system calls in C programs


Module Objectives

By the end of this module, you will be able to:

	MO 5.2.1: Use C Library functions to process string data.

	MO 5.2.2: Use structs and dynamic memory allocation to implement basic data structures.

	MO 5.2.3: Implement C code that performs I/O to the console and to text files, including output formatting.

	MO 5.2.4: Explain the call stack of a program.






 Module To-Do List

Review the materials needed in the table before moving on to the activities. These activities will help you master the learning objectives for this module and the course.


 

Table of Module Activities, Materials, and Alignment



	
Activity



	
Materials Needed for Activity



	
Aligns with Module Objective(s)




	
Review Prep Work

 


	
	
  Module 05 - Unit 2: Assigned Reading
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 5.2.1 - 5.2.4




	
Complete Knowledge Check


	
	
  Module 05 - Unit 2: Knowledge Check - The String Library, Structs and I/O in C
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 5.2.1 - 5.2.4




	
Lecture


	
	
  Module 05 - Unit 2: Lecture Slides
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 05 - Unit 2: Code Samples and Demonstrations
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 5.2.1 - 5.2.4




	
Complete In-Class Activities


	
	
  Module 05 - Unit 2: Exercise 5-2-1: String Processing
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 05 - Unit 2: Exercise 5-2-2: sscanf and sprintf 
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 05 - Unit 2: Exercise 5-2-3: Pointers to Structs
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 05 - Unit 2: Exercise 5-2-4: File I/O
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 05 - Unit 2: Exercise 5-2-5: Switch
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 5.2.1 - 5.2.4




	
Complete Lab


	
	
  Module 05 - Unit 2: Lab
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 5.2.1 - 5.2.4




	
Context Module Sub Header🔷 Class Materials

Prepare for Review Quiz


	
	
  Module 05 - Unit 2: Review Quiz
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 5.2.1 - 5.2.4















        

          Back to Module 05 - Unit 2: The String Library, Structs and I/O
        

        Back to Table of Contents

        

      
        🔷 Prep Work is not currently supported

        

          Back to Module 05 - Unit 2: The String Library, Structs and I/O
        

        Back to Table of Contents

        

      
        Module 05 - Unit 2: Assigned Reading
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Readings


Dive Into Systems

	Chapter 2: A Deeper Dive Into C, sections 2.6 - 2.9.3
	Reading the rest of the chapter is recommended, but optional.





	After you complete the reading, you need to do the Module 05 - Unit 2: Knowledge Check.


Links to an external site.


Links to an external site.
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 Instructions

	Answer this quiz based on your understanding of the assigned readings. 

	You may attempt this quiz multiple times. Only the highest score will be kept. Note that your answers must be exact. 

	Correct spelling and spacing are needed.





  
    Due at: Oct 14, 2024 at 12am

    

    

    Points: 10.0
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Lecture Slides


You need to complete the assigned readings and prep work activities for this unit before going through the slides. Please note that some of the slides contain programs and program fragments that are somewhat complex, these will be covered in more detail during class.

	File C Programming - 14 - Strings.pdf could not be included in the ePub document. Please see separate zip file for access.

	File C Programming - 15 - Pointers and Structs.pdf could not be included in the ePub document. Please see separate zip file for access.

	File C Programming - 16 - Input_Output.pdf could not be included in the ePub document. Please see separate zip file for access.

	File C Programming - 17 - Advanced C Features.pdf could not be included in the ePub document. Please see separate zip file for access.
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Example Programs

Make sure to complete the assigned reading and to review the lecture slides for this module before proceeding.

After you have reviewed the slides and completed the tutorials, download, compile and execute the following programs. Make sure that you fully understand what the code is doing. You should then try making small modifications to the code and observe the effects of your changes.

	struct_pointer1.c

This program demonstrates the use of pointers to structs. Note that in this case parentheses are needed. We want to get the value pointed to (the struct) and then the member’s value. If parentheses are not used, a compilation error would occur.


	struct_pointer2.c

This program demonstrates the use the - operator to access members of a struct, using a pointer to the struct. This operator is more convenient because it does not require the use of parentheses.


	File date.c could not be included in the ePub document. Please see separate zip file for access.
Download date.c

This program demonstrates the use of a switch statement to format output.



	File colors.c could not be included in the ePub document. Please see separate zip file for access.


This program demonstrates the use of 
an enumerated data type or enum.







	File cmd_line_args.c could not be included in the ePub document. Please see separate zip file for access.


This program demonstrates how to use 
command-line arguments in a C program.







	color_comparison.c

This program shows that the names of enumeration constants 
must be different from other identifiers declared in the enclosing scope. The program as provided will not compile. This program also illustrates that variables of different enumerated data types should not be compared.





	
File array_iteration.c could not be included in the ePub document. Please see separate zip file for access.

This program demonstrates the use of pointer arithmetic  to access individual elements in an array.





	
File string_test.c could not be included in the ePub document. Please see separate zip file for access.Download string_test.c

This program demonstrates how to declare pointers to string literals. Note that the code includes examples of incorrect declarations. You should try to uncomment these lines of code, recompile, and re-run the program. Note that it will fail.





	sscanf_example.c
This program demonstrates how to use the sscanf function to scan the contents of a string that is already in memory (not from the console).



	
File remind.c could not be included in the ePub document. Please see separate zip file for access.Download remind.c

This program provides several examples of the use of the C string library.





	
string_comparison_example.cDownload string_comparison_example.c

This program demonstrates how to use the string utilities library (string.h) to perform a lexicographical comparison of two strings. Make sure that you understand the code. Also, try using different words to see how the result changes.





	
ungetc_example.cDownload ungetc_example.c

This program demonstrates the use of the ungetc function while processing an input stream.





	
File fread.c could not be included in the ePub document. Please see separate zip file for access.Download fread.c
(File items.txt could not be included in the ePub document. Please see separate zip file for access. Download items.txt- sample file to use with this program)

This program demonstrates the use of the Standard C Library to read the contents of a text file.
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ITSC 2181 Module 05 - Unit 2: Exercise 5-2-1: String Processing





 Instructions

 

	
Lookup the functions included in the string.h library. In addition to your lecture slides, good sources are:
	http://www.cplusplus.com/reference/cstring/Links to an external site.

	https://en.wikibooks.org/wiki/C_Programming/string.hL
inks to an external site.






	
Write the code to do the following:

	Print the length of a string.



	Write the code to concatenate two strings and print the result.



	Write the code to compare two strings and copy the lesser to the greater.



	Write the code to find how many times the character '?' occurs in a string.





 

Links to an external site.



 How to Submit


After completion of this activity, submit your code below.






  
    Due at: Oct 24, 2024 at 12am

    Unlock at: Oct 16, 2024 at 12am

    

    Grading Type: Points

    Points: 10.0

    
      Submitting: Online Text Entry
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 Instructions

Part 1

Provide the code to read (parse) an integer and floating point number from a string, such as:

char string[] = "123 3.14";

 

Part 2

Provide the code to create a string with the format "The number is xxxxx\n", where xxxxx is a number.

 

Note: Your code needs to use the sscanf and sprintf functions.

 

Links to an external site.



 How to Submit


After completion of this activity, submit your code below.






  
    Due at: Oct 24, 2024 at 12am

    Unlock at: Oct 16, 2024 at 12am

    

    Grading Type: Points

    Points: 10.0

    
      Submitting: Online Text Entry
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 Instructions


Write a function that given two pointers to box structs, does the following:

	Updates the box with the greater volume to position (0, 0, 0) and color of "green". 
Use the same box struct from the previous exercises.



	If both boxes have equal volume, update the second box.



	The function has a return type of void, i.e., it does not return anything.



Note: You must use pointers in your code.

Links to an external site.



 How to Submit


After completion of this activity, submit your code below.






  
    Due at: Oct 24, 2024 at 12am

    Unlock at: Oct 16, 2024 at 12am

    

    Grading Type: Points

    Points: 10.0

    
      Submitting: Online Text Entry
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 Instructions

Provide the code to do the following:

	Open a file named “output.txt” for writing.

	Test that the file was successfully opened and print, “Error” if it was not.

	Write the message “Charlotte is in North Carolina” to the file.


 

Links to an external site.



 How to Submit


After completion of this activity, submit your code below.






  
    Due at: Oct 24, 2024 at 12am

    Unlock at: Oct 16, 2024 at 12am

    

    Grading Type: Points

    Points: 10.0

    
      Submitting: Online Text Entry
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 Instructions

	The following table shows telephone area codes in the state of Georgia along with the largest city in each area:


Area Code 	Major City
229 		Albany 
404 		Atlanta 
470 		Atlanta 
478 		Macon 
678 		Atlanta 
706 		Columbus 
762 		Columbus 
770 		Atlanta 
912 		Savannah


	Write a switch statement whose controlling expression is the variable area_code. If the value of area code is in the table, the switch statement will print the corresponding city name. Otherwise, the switch statement will display the message “Invalid Area Code". 


Links to an external site.



 How to Submit


After completion of this activity, submit your code below.






  
    Due at: Oct 24, 2024 at 12am

    Unlock at: Oct 16, 2024 at 12am

    

    Grading Type: Points

    Points: 10.0

    
      Submitting: Online Text Entry
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 Overview

In this lab you will put in practice concepts covered in this module.




 Instructions

Follow the instructions in this PDF document:
File ITSC 2181 – C Programming – Fall 2023 - Lab 5.pdf could not be included in the ePub document. Please see separate zip file for access.



Use the following sample data to test your code:
File customer_data.txt could not be included in the ePub document. Please see separate zip file for access.



 How to Submit


After completion of this activity, submit the C file(s) with your source code.





 


  
    Due at: Oct 24, 2024 at 12am

    Unlock at: Oct 16, 2024 at 12am

    

    Grading Type: Points

    Points: 100.0

    
      Submitting: Online Upload
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Module 06 - Unit 1: Module Overview, Instruction Operations and Operands



Module Overview

This module covers Instruction set architecture using RISC-V ISA and the mapping between high-level language constructs to assembly instructions. Specific topics include memory and registers components of a computer; arithmetic and logic instructions; memory access instructions; control transfer instructions; converting core high-level language constructs (if-else, for and while loop, variable and array references) to instruction sequence in assembly.


 Why Do We Learn Assembly Programming?

	Assembly programming is a skill that lots of company are hiring people for, e.g. for embedded system and driver development, hardware simulation and testing, performance optimization for applications for mission-critical system and real-time system such as air and space shuttle, high-frequency trading, and autonomous vehicles. 

	Assembly programming is essential for knowing how a compiler works and is implemented.

	Knowing how high-level program is transformed to machine instructions is essential to understand how a program is being executed by each components of a computer. Studying ISA is important to know the software and hardware interface and how software should be written to best use hardware resources.

	Assembly programming is also required for hardware design, implementation and testing. 

	Assembly programming is very valuable for software debugging, reverse engineering, and system security, etc. 





 Objectives

Course Objectives

This module will prepare you for the following course objective:

	Explain the instruction set architecture of a computer system and how an instruction is represented at the machine level and symbolic assembler level.

	Use assembly instructions to write simple program to understand the core concepts of ISA and assembly programming. 

	Be able to map major high-level language statements into assembly/machine language notations.


Module Objectives

By the end of this module, you will be able to:

	MO 6.1 explain what an instruction set architecture (ISA) is and recognize existing ISAs used in the computer industry (x86, ARM, RISC-V, etc) and their CPU vendors;

	MO 6.2 explain how ISA is used for creating and executing a program (e.g. program in high-level language is translated into assembly and assembly program is assembled into binary);

	MO 6.3 enumerate and explain the three major classes of instructions in most RISC ISA: arithmetic-logic instructions, memory access instructions, and control transfer instructions;

	MO 6.4 use arithmetic and logic instructions, memory access instructions, and control transfer instructions to convert high-level C language constructs to assembly instructions.




Module Unit To-Do List

Review the materials needed in the table before moving on to the activities. These activities will help you master the learning objectives for this module and the course.




Table of Module Activities, Materials, and Alignment



	
Activity



	
Materials Needed for Activity



	
Aligns with Module Objective(s)




	
Review Prep Work


	
	Module 06 - Unit 1: Assigned Reading



	
	MO 6.1 - 6.2




	
Complete Knowledge Check


	
	
  Module 06 - Unit 1: Knowledge Check - ISA
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.1 - 6.2




	
Attend the Lecture


	
	Module 06 - Unit 1: Lecture Slides, Code Samples and Demonstration



	
	MO 6.1 - 6.4




	
Complete the Exercises and Quizzes


	
	
  Module 06 - Unit 1 Exercise 1: Compiling a C program to produce its assembly output
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 06 - Unit 1 Exercise 2: RISC-V Assembly Programming with add/sub/slli
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 06 - Unit 1 Review Quiz: RISC-V Assembly Programming with add/sub/slli
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.1 - 6.4




	
Complete Lab


	
	
  Module 06 - Unit 1 Lab: Converting C programs to RISC-V assembly and simulating their execution using RARS simulator
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.1 - 6.4
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Readings

Dive Into Systems

	Chapter 6: Under the C: Diving into Assembly

	Instruction set architecture

	RISC-V

	Preview Lecture Slides

	After you complete the reading, you need to do the Module 06 - Unit 1: Knowledge Check.
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Lecture Slides

The lecture slides contains links and instructions to code samples and demonstration. 

File ITSC2181_Module6-Unit1-ISAOperationsOperands.pdf could not be included in the ePub document. Please see separate zip file for access.
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Module 06 - Unit 2: Memory Operands and Memory Access Instructions



Module Overview

This module covers Instruction set architecture using RISC-V ISA and the mapping between high-level language constructs to assembly instructions. Specific topics include memory and registers components of a computer; arithmetic and logic instructions; memory access instructions; control transfer instructions; converting core high-level language constructs (if-else, for and while loop, variable and array references) to instruction sequence in assembly.


 Why Do We Learn Assembly Programming?

	Assembly programming is a skill that lots of company are hiring people for, e.g. for embedded system and driver development, hardware simulation and testing, performance optimization for applications for mission-critical system and real-time system such as air and space shuttle, high-frequency trading, and autonomous vehicles. 

	Assembly programming is essential for knowing how a compiler works and is implemented.

	Knowing how high-level program is transformed to machine instructions is essential to understand how a program is being executed by each components of a computer. Studying ISA is important to know the software and hardware interface and how software should be written to best use hardware resources.

	Assembly programming is also required for hardware design, implementation and testing. 

	Assembly programming is very valuable for software debugging, reverse engineering, and system security, etc. 





 Objectives

Course Objectives

This module will prepare you for the following course objective:

	Explain the instruction set architecture of a computer system and how an instruction is represented at the machine level and symbolic assembler level.

	Use assembly instructions to write simple program to understand the core concepts of ISA and assembly programming. 

	Be able to map major high-level language statements into assembly/machine language notations.


Module Objectives

By the end of this module, you will be able to:

	MO 6.1 explain what an instruction set architecture (ISA) is and recognize existing ISAs used in the computer industry (x86, ARM, RISC-V, etc) and their CPU vendors;

	MO 6.2 explain how ISA is used for creating and executing a program (e.g. program in high-level language is translated into assembly and assembly program is assembled into binary);

	MO 6.3 enumerate and explain the three major classes of instructions in most RISC ISA: arithmetic-logic instructions, memory access instructions, and control transfer instructions;

	MO 6.4 use arithmetic and logic instructions, memory access instructions, and control transfer instructions to convert high-level C language constructs to assembly instructions.


Module Unit To-Do List



Review the materials needed in the table before moving on to the activities. These activities will help you master the learning objectives for this module and the course.


 


Table of Module Activities, Materials, and Alignment



	
Activity



	
Materials Needed for Activity



	
Aligns with Module Objective(s)




	
Review Prep Work


	
	
  Module 06 - Unit 2: Assigned Reading - Load-store architecture, memory wall and lecture slide preview
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.1




	
Complete Knowledge Check


	
	
  Module 03 - Unit 2: Knowledge Check
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.1




	
Attend Lecture


	
	
  Module 06 - Unit 2: Lecture Slides, 
  (Link has been removed because content is not present or cannot be resolved.)


  Module 06 - Unit 2: Lecture Slides, Code Samples and Demonstration
  (Link has been removed because content is not present or cannot be resolved.)


  ode Samples and Demonstration
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.1 - 6.4




	
Complete Exercises and Quizzes


	
	
  Module 06 - Unit 2 Exercise 1: Recognizing load/store instructions in an assembly program
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 06 - Unit 2 Exercise 2: Translate C statements to RISC-V assembly using load/store instructions
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 06 - Unit 1 Review Quiz: RISC-V Assembly Programming with add/sub/slli
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.3 - 6.4




	
Complete Lab


	
	
  Module 06 - Unit 2 Lab 1: Write Two C programs for RISC-V Assembly Programming
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 06 - Unit 2 Lab 2: Declare and Access an Array in RISC-V Programming using RARS
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.3 - 6.4
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Readings

	Read about Load–store architecture and Register–memory architecture, and understand their difference

	Read and understand the Memory Wall Problem in Computing and the DRAM speed

	Preview File ITSC2181_Module6-Unit2-MemoryOperandsMemoryAccessInstructions.pdf could not be included in the ePub document. Please see separate zip file for access.

	After you complete the reading, proceed to 
  M6_U2 - Knowledge Check
  (Link has been removed because content is not present or cannot be resolved.)
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ITSC 2181 Module 06 - Unit 2: Lecture Slides, Code Samples and Demonstration




Lecture Slides

The lecture slides contain code examples, demonstration, description of class exercises, labs, etc. 

File ITSC2181_Module6-Unit2-MemoryOperandsMemoryAccessInstructions.pdf could not be included in the ePub document. Please see separate zip file for access.
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Module 06 - Unit 3: Conditional control instructions for if-else and loops



Module Overview

This module covers Instruction set architecture using RISC-V ISA and the mapping between high-level language constructs to assembly instructions. Specific topics include memory and registers components of a computer; arithmetic and logic instructions; memory access instructions; control transfer instructions; converting core high-level language constructs (if-else, for and while loop, variable and array references) to instruction sequence in assembly.


 Why Do We Learn Assembly Programming?

	Assembly programming is a skill that lots of company are hiring people for, e.g. for embedded system and driver development, hardware simulation and testing, performance optimization for applications for mission-critical system and real-time system such as air and space shuttle, high-frequency trading, and autonomous vehicles. 

	Assembly programming is essential for knowing how a compiler works and is implemented.

	Knowing how high-level program is transformed to machine instructions is essential to understand how a program is being executed by each components of a computer. Studying ISA is important to know the software and hardware interface and how software should be written to best use hardware resources.

	Assembly programming is also required for hardware design, implementation and testing. 

	Assembly programming is very valuable for software debugging, reverse engineering, and system security, etc. 





 Objectives

Course Objectives

This module will prepare you for the following course objective:

	Explain the instruction set architecture of a computer system and how an instruction is represented at the machine level and symbolic assembler level.

	Use assembly instructions to write simple program to understand the core concepts of ISA and assembly programming. 

	Be able to map major high-level language statements into assembly/machine language notations.


Module Objectives

By the end of this module, you will be able to:

	MO 6.1 explain what an instruction set architecture (ISA) is and recognize existing ISAs used in the computer industry (x86, ARM, RISC-V, etc) and their CPU vendors;

	MO 6.2 explain how ISA is used for creating and executing a program (e.g. program in high-level language is translated into assembly and assembly program is assembled into binary);

	MO 6.3 enumerate and explain the three major classes of instructions in most RISC ISA: arithmetic-logic instructions, memory access instructions, and control transfer instructions;

	MO 6.4 use arithmetic and logic instructions, memory access instructions, and control transfer instructions to convert high-level C language constructs to assembly instructions.


Module To-Do List



Review the materials needed in the table before moving on to the activities. These activities will help you master the learning objectives for this module and the course.


 


Table of Module Activities, Materials, and Alignment



	
Activity



	
Materials Needed for Activity



	
Aligns with Module Objective(s)




	
Review Prep Work


	
	
  Module 06 - Unit 3: Assigned Reading
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.1




	
Complete Knowledge Check


	
	
  Module 06 - Unit 3: Knowledge Check - Control flow
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.1




	
Attend Lecture


	
	
  Module 06 - Unit 3: Lecture Slides, Code Samples and Demonstration
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.1 - 6.4




	
Complete In-Class Activities


	
	
  Module 06 - Unit 3 Exercise 1: Recognizing branch instructions in an assembly program
  (Link has been removed because content is not present or cannot be resolved.)



	
  Module 06 - Unit 3 Exercise 2 (On Paper): Translate C statements to RISC-V assembly using branch instructions
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.3 - 6.4




	
Complete Lab


	
	
  Module 06 - Unit 3 Lab (Two Weeks): Converting C programs with if-else, loops and array access to RISC-V assembly and simulating their execution using RARS simulator
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.3 - 6.4




	
Prepare for Review Quiz


	
	
  Module 06 - Unit 3 Review Quiz (On Paper): Translate C statements to RISC-V assembly using branch instructions
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.3 - 6.4
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ITSC 2181 Module 06 - Unit 3: Assigned Reading - Conditional control instructions for if-else and loops




Readings

	Understanding and knowing the term Control Flow of a program

	Preview Lecture Slides

	After you complete the reading, you need to do the 
  Module 06 - Unit 3: Knowledge Check - Control flow
  (Link has been removed because content is not present or cannot be resolved.)
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ITSC 2181 Module 06 - Unit 3: Lecture Slides, Code Samples and Demonstration




Lecture Slides

The lecture slides contains links and instructions to code samples and demonstration. 

File ITSC2181_Module6-Unit3-BranchIfElseLoop.pdf could not be included in the ePub document. Please see separate zip file for access.
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Module 06: Reference Materials for RISC-V ISA and RISC-V Assembly Programming




	Overview of RISC-V ISA, 

	Info for RISC-V Assembly Programming, 

	RISC-V ISA Reference Card

	RISC-V official, RISC-V Tutorial at HPCA 2015 which include RISC-V, Chisel, Rocket, and RISC-V foundation.

	Design of RISC-V ISA by Andrew Waterman (Ph.D. Thesis)

	RISC-V opcodes, you should read the spec if you really need to know the instruction encoding part.
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Module 06 - Unit 4 and 5: Supporting Functions, Sorting Example and Other ISAs



Module Overview

This module covers Instruction set architecture using RISC-V ISA and the mapping between high-level language constructs to assembly instructions. Specific topics include memory and registers components of a computer; arithmetic and logic instructions; memory access instructions; control transfer instructions; converting core high-level language constructs (if-else, for and while loop, variable and array references) to instruction sequence in assembly.


 Why Do We Learn Assembly Programming?

	Assembly programming is a skill that lots of company are hiring people for, e.g. for embedded system and driver development, hardware simulation and testing, performance optimization for applications for mission-critical system and real-time system such as air and space shuttle, high-frequency trading, and autonomous vehicles. 

	Assembly programming is essential for knowing how a compiler works and is implemented.

	Knowing how high-level program is transformed to machine instructions is essential to understand how a program is being executed by each components of a computer. Studying ISA is important to know the software and hardware interface and how software should be written to best use hardware resources.

	Assembly programming is also required for hardware design, implementation and testing. 

	Assembly programming is very valuable for software debugging, reverse engineering, and system security, etc. 





 Objectives

Course Objectives

This module will prepare you for the following course objective:

	Explain the instruction set architecture of a computer system and how an instruction is represented at the machine level and symbolic assembler level.

	Use assembly instructions to write simple program to understand the core concepts of ISA and assembly programming. 

	Be able to map major high-level language statements into assembly/machine language notations.


Module Objectives

By the end of this module, you will be able to:

	MO 6.1 explain what an instruction set architecture (ISA) is and recognize existing ISAs used in the computer industry (x86, ARM, RISC-V, etc) and their CPU vendors;

	MO 6.2 explain how ISA is used for creating and executing a program (e.g. program in high-level language is translated into assembly and assembly program is assembled into binary);

	MO 6.3 enumerate and explain the three major classes of instructions in most RISC ISA: arithmetic-logic instructions, memory access instructions, and control transfer instructions;

	MO 6.4 use arithmetic and logic instructions, memory access instructions, and control transfer instructions to convert high-level C language constructs to assembly instructions.


Module To-Do List



Review the materials needed in the table before moving on to the activities. These activities will help you master the learning objectives for this module and the course.


 


Table of Module Activities, Materials, and Alignment



	
Activity



	
Materials Needed for Activity



	
Aligns with Module Objective(s)




	
Review Prep Work


	
	Module 06 - Unit 4 and 5: Assigned Reading



	
	MO 6.1




	
Complete Knowledge Check


	
	
  Module 06 - Unit 4 and 5: Knowledge Check - Function Call
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.1




	
Attend Lecture


	
	Module 06 - Unit 4 and 5: Lecture Slides, Code Samples and Demonstration



	
	MO 6.1 - 6.4




	
Complete In-Class Activities


	
	
  Module 06 - Unit 4 and 5: Class Knowledge Study
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.3 - 6.4




	
Complete Lab


	
	
 



	
Prepare for Review Quiz


	
	
  Module 06 - Unit 4 and 5: Review Quiz for Function Call
  (Link has been removed because content is not present or cannot be resolved.)





	
	MO 6.3 - 6.4
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        Module 06 - Unit 4 and 5: Assigned Reading



ITSC 2181 Module 06 - Unit 4 and 5: Assigned Reading - Supporting Functions, Sorting Example and Other ISAs




Readings

	Functions and Functions, and understand the term "stack", "stack frame", "activation record". 

	Preview Lecture Slides

	After you complete the reading, you need to do the 
  Module 06 - Unit 4 and 5: Knowledge Check - Function Call
  (Link has been removed because content is not present or cannot be resolved.)









        

          Back to Module 06 - Unit 4 and 5: ISA, RISC-V, and Assembly - Supporting Functions, Sorting Example and Other ISAs
        

        Back to Table of Contents

        

      
        Module 06 - Unit 4 and 5: Knowledge Check - Function Call





        

          Back to Module 06 - Unit 4 and 5: ISA, RISC-V, and Assembly - Supporting Functions, Sorting Example and Other ISAs
        

        Back to Table of Contents

        

      
        🔷 Class Materials is not currently supported

        

          Back to Module 06 - Unit 4 and 5: ISA, RISC-V, and Assembly - Supporting Functions, Sorting Example and Other ISAs
        

        Back to Table of Contents

        

      
        Module 06 - Unit 4 and 5: Lecture Slides, Code Samples and Demonstration



ITSC 2181 Module 06 - Unit 4 and 5: Lecture Slides, Code Samples and Demonstration

Lecture Slides




The lecture slides contains links and instructions to code samples and demonstration. 

File ITSC2181_Module6-Unit4-5-FunctionSortingOtherISA.pdf could not be included in the ePub document. Please see separate zip file for access.
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          Back to Module 06 - Unit 4 and 5: ISA, RISC-V, and Assembly - Supporting Functions, Sorting Example and Other ISAs
        

        Back to Table of Contents

        

      
        Module 06 - Unit 4 and 5: Class Knowledge Study
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        🔷 Lab is not currently supported

        

          Back to Module 06 - Unit 4 and 5: ISA, RISC-V, and Assembly - Supporting Functions, Sorting Example and Other ISAs
        

        Back to Table of Contents

        

      
        No New Lab
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          Test 4 Total
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    Grading Type: Points

    Points: 22.0
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        Final Exam Details 

Exam Look-up Info

Room: WOODW 140

Date: Dec 6th

Time: 8:00am - 10:30am
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int e = 2;
int f = 3;
int g = e x f == 6;

printf("%d\n", g);
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int count = 1;

printf("%d ", count++ — 1);
printf("%d\n", count);
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int s =3, t =4, u=5;

printf("%d ", s < t || ++t < u—);
printf("%d %d %d\n", s, t, u);





OEBPS/nav.xhtml

    
      Table of Contents


      
        		
          Table Of Contents
        


        		
          Syllabus
        


        		
          Announcements
        


        		
          Welcome
        


        		
          Module 00: Course Overview and Syllabus
        


        		
          Module 01: Principles of Computer Architecture and Organization
        


        		
          Module 02 - Unit 1: File and Directory Management
        


        		
          Module 02 - Unit 2: File Permissions
        


        		
          Module 03 - Unit 1: Introduction to C Programming
        


        		
          Test 1
        


        		
          Module 03 - Unit 2: Functions and Arrays in C
        


        		
          Module 03 - Unit 3: Structs and Debugging in C
        


        		
          Module 04: Number Systems
        


        		
          Module 05 - Unit 1: Program Memory, C Pointers and Arrays
        


        		
          Test 2 
        


        		
          Module 05 - Unit 2: The String Library, Structs and I/O
        


        		
          Module 06 - Unit 1: ISA, RISC-V, and Assembly - Module Overview, Instruction Operations and Operands
        


        		
          Module 06 - Unit 2: ISA, RISC-V, and Assembly - Memory Operands and Memory Access Instructions
        


        		
          Test 3
        


        		
          Module 06 - Unit 3: ISA, RISC-V, and Assembly - Conditional control instructions for if-else and loops
        


        		
          Module 06 - Unit 4 and 5: ISA, RISC-V, and Assembly - Supporting Functions, Sorting Example and Other ISAs
        


        		
          Test 4
        


        		
          Final Exam
        


      


    
  

OEBPS/media/assessment_questions/process-fork-1-v2.png
if(id = -1) {
std::cout << "Error creating process\n";

} else if (id 1= 0) {

<< "Retrieving file...\n

<< "Processing contents...\n

<< "I just became a parent!\n";
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if(id = -1) {
std::cout << "Error creating process\n";

} else if (id = 0) {

<< "Retrieving file...\n

<< "Processing contents...\n

<< "I just became a parent!\n";
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Register Naming Conventions

The general-purpose registers often have alternative names which hint at conventional uses.

Below is a table illustrating some of these naming conventions:

Register Label Alternative Name
%0 Zero Register

x1 ra (Return Address)
x2 sp (Stack Pointer)
x3 gp (Global Pointer)
x4 tp (Thread Pointer)
5 10 x7 t0tot2

8 and x9 s0and st

%10 to x17 a0 toa?

x18 to x27 s2tostt

%28 to x31 t3tot6
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int seed = 7523;

do

{
printf("%d ", seed);
seed /= 10;

} while (seed > 0);
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int s2 =7, t2 =8, u2 = 9;

printf("%d ", s2 — 6 & & t2++ < u2);
printf("%d %d %d\n", s2, t2, u2);
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int x = 5;
int y = 3;

printf("%d %d\n", x / y, x % y);
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int total = 0;

for (int count 0; count < 11; count++)

{
if (count % 2)
{
continue;
}
total += count;
}

printf("%d\n", total);
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int p = 3;
int q=4;
int r = 5;

printf("%d ", p++ — g++ + ——r);
printf("%d %d %d\n", p, q, r);





OEBPS/media/Delete This?/ITSC-3146-Module-1.png
éhPrep Work

@ nt Qu iction to Operating Systems
i
.

M Exercises/Assignments

ction to Operating Systems.

nals, Data Types, Arrays & Pointers

Assigpment 2-1-2: C++ Data types, Arrays, Pointers
18pts

Complete All Items | )





OEBPS/media/Exercise Files/Review Quiz 5-1/Q4_2.png
int i = 3;
int j = 2;
int k = 1;

printf("%d\n", 1 < j == 3 > k);
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for (int count = 9; count >= 1; count /= 2)
printf("%d ", count—-);
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mme=: ~/workspace/clh (master) $ ./clh 0
The authenticity of host '[bandit.labs.overthewire.org]:2220 ([176.9.9.172]:2220)' can't be establi

shed.
ECDSA key fingerprint is @a:89:2a:fl:2e:2f:df:66:3e:fe:bb:49:10:1a:96:32.

Are you sure you want to continue connecting (yes/no)? yesll
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int a = 7;
int b = 8;
int ¢ = 9;

printf("%d\n", (a + 10) % b / c);
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Warning: Permanently added '[bandit.labs.overthewire.org]:2220,[176.9.9.172]:2220' (ECDSA) to the 1
ist of known hosts.

This is a OverTheWire game server. More information http://www.overthewire.org/wargames
bandit@@bandit.labs.overthewire.org's password:
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