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Introduction - PrairieLearn

e Online assessment and learning system for any class
e Interactive learning environment for students

e Easy auto grading system for instructors

e Open-source project




Introduction - Our project within PrairieLearn

e CprE 288 Embedded Systems
e Homeworks
e Auto Grader

e Setting up a server

e Emulator development




Functional Requirements

e (Questions will be autograded as much as possible
e Implement all current questions and assessments
e Organize students into course sections

e Connect with ISU Okta and Canvas

e Integrate an emulator for running student code (constraint)




Non-Functional Requirements

e [Easy question/assessment updating

e Fast Assignment loading time

e (Questions are intuitive and comprehensible
e Grading is efficient with quick feedback

e Feedback must be understandable and helpful to students

e Create quality documentation of our work




Frontend Demo

e Live Demo Showing:
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Backend Final Design
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Writing Autograded Questions

FHE DG void c_entry() {
int realStdoutNo - dup(STDOUT_FILENO); int as|NUM_INPUTS];
FILE *“realStdout - fdopen(realStdoutNo, "w"); int bs[NUM_INPUTS];
int “ptr@ - as;
int *ptrl = bs;

int devNull - open(”/dev/null™, O WRONLY); int i e; i NUM_INPUTS; i
dup2(devNull, STDOUT_FILENO);
dup2(devNull, STDERR_FILENO):

%d”, ptro);
"%d”, ptrl);

scan_uarto

scan_uarte
int test; ptro::;

int pin; ptr‘l :
scanf("%d" test);
scanf("%d", &pin);
test . . = . -

= int 1 5 al NUM_INPUTS; 1

test_init(realStdout, pin); a as/i ff;
> b = bs[i ff;
_multiplication();
test_send(realStdout, pin); print_uarte("%d: a=%d\n", i, (int)a);

>

_exit gemu();
errno
fprintf(realStdout, "ERRNO: %d\n"




QEMU Emulator Demo



https://docs.google.com/file/d/17_v0XR7pnMegQoos3F3xv5GOp8vOXl2t/preview

Pi Pico Emulator Demo

VisUal SLUGI0 Code P20 1238 I rom

build-hex-files.c - build-hex-files - Visual Studio Code - 8 X

File Edit Selection View Go Run Terminal Help

buildhexiles.c X

buld-hexfilesc

MakeLists.bt

OUTUINE

¥ mveune



https://docs.google.com/file/d/1sySIJo2tTEOBngIjlum5koUtA7xLcifG/preview

Challenges and Solutions

e Many software engineering challenges
e Transitioned into embedded systems problem solving

e Improved on the previous learning experience

e Our emulators replaced the hardware device with a virtual version




Design Complexity

e Integrating Okta and Google SSO
e Auto Drawing Feature
e Emulator Development

e Auto Generation of Device Configuration

e Infrastructure Development




Test Completion

e Unit Testing

o Individual Questions, Emulator Grading, Docker Containers
e Interface Testing

o File Types, Assignments
e System Testing

o Repetitive full assignments testing
e Security Testing

o Firewall, MFA, Data Encryption, Okta
e Black & White Box Testing

o Internal & External
o Acceptance Testing




Milestones Reached

e Fall 2023:

o  Developed Interactive Questions

o  Server Establishment and Configuration

e Spring 2024.

@)

Developed Unfinished Problems
o Improved Auto Grader

o Implemented Emulator

o Completed Documentation for Created Content

Website Well Developed for Future Use



Goals for Future Groups

e Tweak homeworks after TA feedback

e Online Lab Environment

e Create Documentation for New Implementations




Conclusions

e Accomplished our goals
o Homeworks completed
o Emulator implemented
o  Autograding successfully

e Prepared next years group for success
o Plenty of documentation




