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1.Introduction

This report describes a simple C++ web server built as a personal portfolio. | chose
to build this server from scratch after realizing how little visibility | had into what really
happens “under the hood” of popular web servers.

It listens for HTTP/1.0 requests on a TCP port via POSIX sockets [1] [2], hands each
connection to a thread pool, and parses requests to send back correctly formatted
headers which includes appropriate Content-Type based on file extension and
content. The server delivers an interactive homepage, a list of projects with detail
pages, and all needed static files (CSS, JavaScript, images). To prevent directory-
traversal attacks, it sanitises request paths, and it uses RAIl to automatically free
resources. The chapters that follow cover the network setup, threading model, HTTP

parsing and response creation, security measures, and logging, with screenshots to
illustrate each part.
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Figure 1. server's home page (httpilocalhost:8080/) with index.html rendered.




2.50cket Setup & Error Handling

The server begins by creating a TCP listening socket using the POSIX socket() call

and immediately checks for failure. While first experimenting with bind(), | frequently
ran into “Address already in use” errors because | forgot to enable

SO REUSEADDR. Seeing the explicit strerror(errno) messages guided me straight
to the missing socket option.

If socket creation fails, it logs an error including the OS’s description, For example:
“socket() failed: Address family not supported.”

Next, it sets SO_REUSEADDR to allow quick restarts and attempts to bind the
socket to the chosen port. A failed bind is logged with both the port number and the
OS error, For example:

“bind() failed on port 8080: Address already in use.”

It then calls listen() and logs any failure the same way. In the main loop, each
accept() is checked for errors and, if one occurs, logs a warning with the OS
message, For example:

“accept() failed: Too many open files.”

Finally, pressing Ctrl+C triggers a clean shutdown: the listening socket is closed and
all worker threads are joined.

Figure 2 When a second instance of the server attempts to bind to port 8080, it fails and logs




3.Thread-Pool Concurrency

The server uses a fixed-size thread pool [4] to handle connections efficiently. |
initially tried spawning a new thread for each connection, but under a quick load test
my laptop ground to a halt. Switching to a fixed-size pool (equal to my CPU cores)
immediately stabilized performance and taught me the value of back-pressure in
concurrent systems. After accept() returns a client socket, that socket is pushed into
a shared task queue protected by a std::mutex and a std::condition_variable

At startup, one worker thread per hardware core is created; each thread waits on the
gueue until a socket appears. When signaled, a thread takes a socket from the
queue and calls handle_client(). This avoids creating unlimited threads under load,
cuts down on context switches, and keeps shutdown orderly.

On SIGINT, a std::atomic<bool> “running” flag is cleared, all threads are woken via
condition_variable::notify_all(), and they join cleanly. The fixed-pool model with
mutexes, condition variables, and atomic control provides a predictable, low-
overhead way to service many simultaneous requests.

lrunning; });

handle_client(std: :move(client_sock));

Figure 3 ThreadPool::worker_loop() in thread _pool.cpp showing the running loop, std::mutex lock,
std::condition_variable wait, task dequeue (tasks.front() / tasks.pop()), and dispatch to handle_client()




4. HTTP Request & Response

When a worker thread takes a client socket, it calls recv() to read up to the first \r\n,
then splits that request line into the method (e.g. GET), the path (e.g. /index.html),
and the HTTP version.

To build the response, it writes the status line (HTTP/1.0 200 OK or HTTP/1.0 404
Not Found), then two headers Content-Type (determined by a MIME map based on
file extension) and Content-Length (the exact byte length of the body), each ending
with \r\n.

After writing an extra \r\n to mark the end of the headers, it immediately sends the
body. Using precise CRLF line endings and the correct Content-Length ensures the
browser knows exactly where the response begins and ends.

end(client_s

Figure 4 In ThreadPool::handle_client(), building the HTTP response status line and headers with precise \rin
sequences, followed by the send() calls for headers and body (with strerror(ermo) error logging).




5.MIME Types & Static Files

The server figures out a file’s MIME type by its extension using a hard-coded map [5]

For example: html — text/html, .css — text/css, .js — application/javascript, and
image types like .png or .jpg.

If a request points to something in the static/ folder, the server opens that file in
binary mode, reads it all into a buffer, and measures its size. It then sets Content-
Type to the mapped MIME type and Content-Length to the buffer size.

lastly, it sends the headers followed immediately by the file's bytes over the socket.
This ensures that browsers correctly receive HTML, CSS, JavaScript, and image
files.

std::ifstream file(full, std::ios::binary);
if (!file
log(LogLevel::WARN, "File not found: " + full.string

full = static_root /
file.open(full, std::ios::binary);

std::ostringstream body buf;

body buf << file.rdbuf();

std::string body = body buf.str();
std::string mime = guess_mime(full.string

Figure 5in thread_pool.cpp, reading a static file into a buffer (body_buf << file.rdbuf{)), converting it to a
std::string (body), and determining its MIME type via guess_mime(full.string())




6.Directory-Traversal Protection

Before serving a file, the server first rejects any URL containing “..” outright. |
discovered that simply blocking “.." wasn't sufficient when a symbolic link pointed
outside the folder, only after adding the weakly_canonical() check did | stop those
bypass attempts. It then builds the full path under the static/ directory and calls

std::filesystem::weakly_canonical() [6] to resolve any symlinks or “." segments.

Next, it compares the canonical request path against the canonical static/ root using
std::mismatch(). If the request path doesn’t share the root’s prefix, it's treated as an
escape attempt and the server returns 404.html instead. This combination of a
simple string check plus a canonical-path comparison stops any access to files
outside static/, blocking directory-traversal attacks.

std::string req path = (url ! 2 "index.html®™ : wrl.substr(1);

" + req_path);

std: :error_co.
auto full std:: nical

std::f < req_path, ec

::filesystem: :weakly canonical(™

root.end{), full.begin ic_root.end
* + full.string

Figure 6 In ThreadPool::handle client(), directory-traversal protection via an initial *.." string check
(req_path.find("..")), followed by std::filesystem::weakly canonical() on both the requested path and the static/
root, and a std::mismatch() comparison to verify the request stays with static/, with fallback to 404.htm;




7/.RAIll Resource Management

Each socket file descriptor is wrapped in a custom Socket class, so it's always
cleaned up automatically. The class takes ownership of the int fd in its constructor,
deletes its copy constructor to prevent accidental duplicates, and provides move
semantics for safe transfers.

When a Socket object goes out of scope or an exception is thrown, its destructor
calls ::close(fd). This RAIl approach guarantees every listening and client socket is
closed properly, prevents file-descriptor leaks, and eliminates the need for explicit
close() calls in error paths.

int fd ) : fd(fd_

d::runtime_error

: fd(o.fd o.fd

return fd;

Figure 7 The Socket RAIl wrapper in socket wrapper.hpp, showing automatic closure of file descriptors and
move-only semantics.




8.Robust Diagnostic Logging

After each critical system or socket call (socket(), bind(), listen(), accept(), and every
send()), the code checks the return value and, on failure, logs an error that includes
the OS’s message from std::strerror(errno) [7].

This turns numeric error codes into clear descriptions like “bind() failed: Address
already in use” or “send() failed: Broken pipe,” making debugging much faster and
keeping operations transparent.

Having this diagnostic detail saved me hours when diagnosing a broken
send(),instead of guessing at an error code, | saw “Broken pipe” immediately and
knew to check the client’s behaviour.

For non-fatal errors, such as an accept() that fails during shutdown, the code records
a warning instead of an error.

::send(client

log(LogLevel::

if (::send(cli

log( LogLew

Figure 8 In ThreadPool::handle_client(), the two if (::send(...) < 0) blocks demonstrate robust error logging—each
logs a clear message including the OS error string returned by std::strerror{ermo).




9.Testing & Validation

| added a small Catch2 test suite (tests/test utils.cpp [8]) to verify sanitize path()
and guess_mime(), including cases like rejecting “../secret.txt” and mapping “.html”
to “text/html”.Compiling and running the tests produced “All tests passed (6
assertions in 3 test cases)”.

| also performed quick manual checks with cur [9]l and a browser to confirm valid
paths return “200 OK” and missing files return “404 Not Found”. Between these
automated and smoke tests, I'm confident that path sanitization and MIME mapping
will remain reliable as the code evolves.

Figure 9 Terminal showing the CatchZ2 test runner output with “All tests passed (10 assertions in 2 test cases)”
after compiling and running test utils
rsonal_portfolio # curl -i http

Content-Type:

Content-Lengti

re looking fo

sonal_portfolio s

Figure 10 Qutput of curl -i hitp://localhost: 8080/notfound showing the HTTP response headers and the full 404
error page HTML returned by the server.




Conclusion

The custom C++ web server satisfies all functional and non-functional requirements,
it manages sockets and connections via a fixed-size thread pool, parses HTTP/1.0
requests and constructs compliant responses with accurate MIME types and content
lengths, enforces directory-traversal protection through both string checks and
canonical path comparisons, and uses RAIl wrappers to guarantee resource
cleanup.

Detailed error checks and human-readable logging on every critical call ensure
operational transparency, while a Catch2 unit-test suite and manual smoke tests
confirm correct path sanitization, MIME mapping, and response codes. Altogether, it
reliably delivers static content and is structured so additional features, such as
HTTPS support, dynamic content routing, or caching can be integrated with minimal
changes.

Working through this implementation reinforced my understanding of low-level
network programming and modern C++ best practices, and gave me confidence in
building robust, maintainable systems from scratch.
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Code

C_cpp_properties.json

"configurations": [

{

"name": "WSL",
"includePath": [

"defines": [],

‘compilerPath":

"cStandard": "c17",

"cppStandard”: "c++17",
"intelliSenseMode": "linux-gcc-x64"

1s

"version": 4

Settings.json

"files.associations": {
"sstream": "cpp",
“iostream": "cpp",
"array "cpp",
“atomic": "cpp",
"bit": "cpp",

cctype": "cpp",
“clocale": "cpp",
“cmath": "cpp",

'codecvt": "cpp",

"compare”:

“concepts": "cpp",
"condition_variable": "cpp",

"cstdint™:
"cstdio":
"cstdlib”:
"cstrin

ctime

"cwchar":




"cwctype": "cpp",
"deque": "cpp",
"map": "cpp",
"string": "cpp”
"unordered_map"
"vector": "cpp”,
"exception”:
"algorithm":
"functional”: "cpp",
"iterator": “"cpp",

"cpp”,
esource”: "cpp",

“cpp”,
"optional": "cpp",
“random": "cpp",

"memory

"ratio": "cpp",
"string_view": "cpp",
"system_error": "cpp",
“tuple": "cpp",
"type_traits": "cpp",
"utility”:

"fstream":

"initializer_ list": "cpp",
"iomanip": "cpp",
"iosfwd": "cpp",
“istream": "cpp",
"limits": "cpp",

"mutex": "cpp",

"new": "cpp",
"numbers":
"ostream":
"semaphore":
"stdexcept":

stop_token": "cpp",

streambuf": "cpp",
"thread": "cpp",
"typeinfo": "cpp"




#pragma once
#include <string>
#include <map

inline std::string guess_mime(const std::string& path) {

const std::map<std::string,std::string> mt = {
Lhtml"”,"text/html"}, {".htm"," text/html"},

ript"},

auto pos = path.rfind('.");
if (pos != std::string::npos) {

auto ext = path.substr(pos);

auto it = mt.find(ext);

if (it != mt.end()) return it->second;
¥

return

'‘application/octet-stream”;

Logger.cpp

#include "logger.hpp"
#include <i eam>
#include <chrono>
#include <iomanip>

void log(LogLevel level, const std::string& msg) {
using namespace std::chrono;
auto now = system_clock: :now();
auto t = system_clock::to_time_t(now);
std::tm tm = *std::localtime(&t);

const char* 1vl = (level == LoglLevel::INFO) ? "INFO"
(level == LoglLevel::WARN) ? "WARN"
"ERROR" ;

std::cout
tiput_time(&tm, "%Y-%m-%d
"M << 1vl << "] " << msg <<




Logger.hpp

#pragma once

#include <string>

enum class LoglLevel { INFO, WARN, ERROR };

void log(LoglLevel level, const std::string& msg);

main.cpp

#include
#include
#include
#include
#include
#include
#include
#include

#include

#include
#include

static std::atomic<bool> keep_running{true};
void handle_sigint(int) {

std::cout << "\n[INFO] SIGINT received, shutting down...\
keep_running = false;

main(int argc, char* argv[]) {

int port = 8080;
e t threads = std::thread::hardware_concurrency();
for (int i = 1; i < argc; ++1i) {
std::string arg = argv[i];
if (arg.rfind("--port=", @) ==0) {
port = std::stoi(arg.substr(7));
} else if (arg.rfind("--thre =", 8) == 0) {
threads = std::stoul(arg.substr(10));

std::signal(SIGINT, handle sigint);




int raw_fd = ::socket(AF_INET, SOCK_STREAM, @);
if (raw_fd < @) {
std::cerr << "[ERROR] socket() failed:
<< std::strerror(errno) << ™\
return EXIT_FAILURE;
¥

Socket listen_sock{ raw_fd };

int opt = 1;
if (setsockopt(listen_sock.get(), SO CKET, SO _REUSEADDR,
sizeof(opt)) < @) {
std::cerr << "[WARN] sets pt(SO_REUSEADDR) failed: "
<< std::strerror(errno) << ;

sockaddr_in addr{};
addr.sin_family AF_INET;
addr.sin_addr.s_addr = INADDR_ANY;
addr.sin_port htons (port);
if (bind(listen_sock.get(), reinterpret_cast<sockaddr*>(&addr),
sizeof(addr)) < @) {
<

std::cerr << "[ERROR] bin failed on port " port
<< ": " << std::strerror(errno) <<

return EXIT_FAILURE;

if (listen(listen_sock.get(), SOMAXCONN) < @) {
std::cerr << "[ERROR] listen() failed:
<< std::strerror(errno) <<
return EXIT_FAILURE;

std:: << "[INFO] Server listening on port

with << threads << work

ThreadPool pool(threads);

while (keep_running) {
sockaddr_in cli_addr;
socklen_t cli_len = sizeof(cli_addr);

int client_fd = ::accept(
listen_ sock.get(),




reinterpret_cast<sockaddr*>(&cli_addr),
&cli_len

)s
if (client_fd < @) {
if (!keep_running) break;
std::cerr << "[WARN] accep
<< std::strerror(errno) <<

continue;

pool.enqueue(Socket{ client_fd });

pool. shutdown();
std::cout << "[INFO] Server shut down cleanly.\
return EXIT_SUCCESS;

Socket_wrapper.hpp

#pragma once

Socket
int fd;
public:

Socket() noexcept : fd(-1) {}

explicit Socket(int fd_) : fd(fd_) {
if (fd < @)
throw std::runtime_error("Socket(): invalid file descriptor");

~Socket () {
if (fd »>= @) ::close(fd);

Socket(const Socket&) = delete;

Socket& operator=(const Socket&) = delete;

Socket(Socket&& o) noexcept : fd(o.fd) { o.fd = -1; }
op I

Socket& operator=(Socket&& o) noexcept {
if (this != &o) {




if (fd >= @) ::close(fd);
fd = o.fd;
o.fd = -1;

¥

return *this;

int get() const { return fd; }

Thread_pool.cpp

#include ad_pool.hpp"
#include "socket_wrapper.hpp"
#include "logger.hpp"

#include
#include
#include
#include
#include
#include
#include
#include
#include

mime_types = {

ript"},

.mp4","vide
'applicea

tic std::string guess_mime(const std::string& path) {

auto pos = path.rfind('.");
if (pos != std::string::npos) {

auto ext = path.substr(pos);

auto it = mime_types.find(ext);

if (it != mime_types.end()) return it->second;
¥

return "applice

ThreadPool: :ThreadPool(s




running(true)

for (size t i =@; 1 < n; ++1i)
workers.emplace_back (&ThreadPool: :worker_loop, this);

ThreadPool: :~ThreadPool () {
shutdown() ;

void ThreadPool: :enqueue(Socket client_sock) {
{
std::lock_guard<std: :mutex> lk(mtx);
tasks.emplace(std: :move(client_sock));

}

cv.notify one();

void ThreadPool: :shutdown() {
if (!running.exchange(false)) return;
cv.notify all();
for (auto &t : workers)
if (t.joinable())
t.join();

void ThreadPool: :worker_loop() {

while (running) {
Socket client_sock;

{

std: :unique_lock<std: :mutex> lk(mtx);
cv.wait(lk, [&]{ return !tasks.empty() || !running; });
if (!running && tasks.empty()) return;
client_sock = std::move(tasks.front());
tasks.pop();
¥

handle client(std::move(client_sock));

void ThreadPool: :handle_client(Socket client_sock) {
char buf[4096];
ssize t n = ::recv(client_sock.get(), buf, sizeof(buf)-1, @);
if (n < 0) {
log(Lo

r () failed: " + std::string(std::strerror(errno)));
return;




if (n == @) return;
buf[n] = '\@

std::istringstream req(buf);
std::string method, url, version;
req >> method >> url >> version;
log(LoglLevel:: INFO,
"Thread " + std::to_string(

std: :hash<std::thread::id>{}(std::this_thread::get_id()))
"+ url);

+ serving

if (url == "/projects" || url == j
co ::map<std::string, std:
{"final_project", "Women in STEM Stu

{"netwo

"<main>"
<< "<h1>My Project
for (auto& entry
std: :filesystem: :directory_iterator(" E projects™)) {
if (lentry.is_directory()) continue;

auto slug = entry.path().filename().string();
auto it = proj_names.find(slug);

auto title = (it!=proj_names.end() ? it-»second
html << "<1i href=! ¢ >"
<< title << "<
¥
html << J /main><foote
'footer></boc ‘html>";

std::string body = html.str();

std::ostringstream hdr;

hdr "HTTP/1.0 2006
"Content-Type:

'Content-Length: << body.size() <«




if (::send(client_sock.get(), hdr.str().c_str(), hdr.str().size(), @)
< 0) {
log(LoglLevel: :ERROR, "send header failed: "
std: :string(std: :strerror(errno)));
¥
if (::send(client_sock.get(), body.c_str(), body.size(), @) < @) {
log(LoglLevel: :ERROR, "send body failed: " +
std: :string(std: :strerror(errno)));

¥

return;

const std::string prefix ‘project

if (url.rfind(prefix, @) == @ && url.size() > prefix.size()) {
std::string proj = url.substr(prefix.size());
if (!proj.empty() && proj.back()=="/") proj.pop_back();

std::ostringstream html;
html << IDOCTYPE html><
tle>"<<proj

lin} ylesheet\" href=

>The Women in STE
designed female students "

offering




trong>Peer Matching:</strong> Connect with compatible
inter edule
strong> Interactive char

else if (proj == "networ
html << ction

netwo

techniques,
(€4
(€4

DNS, and TLS

certifi

¥
else if (proj
html << " v
<< ‘ TLAB Data Anz <
is project dem s g is workflows in MATLAB,

tistical modeling, and automated

Import: rong> Reading CSV, Excel,
trong> 2D/3D plots, heatmaps,
rong> Regression,

trong> Generating PDF and HTML

}
else if (proj i ml") {
html << " ction id='overvi




(44
from superv
<< "to

and Python 1lib

neural netw

ong>Algorithms
means clustering.
"¢l
neural

<< rong>Deep Learning

convolutional netwo li>"
(€4

matrices,

inference APIs

¥
else if (proj

html

<< "
<<
<<
0s t pro

<<

heduling
rong>Automation:
rong>Monitoring:

king:

report gener

<< heduling:
maintenance
<<

<<

html << "<h2>Artifa
for (auto& ent
std: :filesystem: :directory_iterator("

fn ent.path().filename(

auto
html

projec

}

::string body = html.str();
::ostringstream hdr;

trong> Decision trees

trong> Feed-fo

trong> Cro ion,

trong> Model serialization

and Python

and

cron-

trong> sh script

trong> Log parsing and alert

trong> Automated ping/port :

strong> Cron jobs for regul

ati

).strin

kup

confusion

ripting for common

and




"HTTP/1.0
"Content-Type:

<< "Content-Length: "<< body.size() <<

if (::send(client_sock.get(), hdr.str().c_str(), hdr.str().size(), @)
< 0) {
log(LoglLevel: :ERROR, "send header failed:
std: :string(std: :strerror(errno)));
}
if (::send(client_sock.get(), body.c_str(), body.size(), @) < @) {
log(LoglLevel: :ERROR, "send body
std: :string(std: :strerror(errno)));
¥

return;

std::string req_path = (url == "/") ? "index.html" : url.substr(1);

if (reqg_path.find("..") != std::string::npos) {
log(LoglLevel: :WARN, "Blocked illegal path: " + req_path);
req_path = "404.html";

std::error_code ec;

auto full = std::filesystem::weakly canonical(
std::filesystem::path(". c") / req_path, ec

)i

auto static_root = std::filesystem::weakly canonical("../

if (std::mismatch(static_root.begin(), static_root.end(),
full.begin()).first != static_root.end()) {
log(LoglLevel: :WARN, " pe static dir: " + full.string());
full = static_root / "4084.html";

std::ifstream file(full, std::ios::binary);

if (!file) {
log(LoglLevel: :WARN, "File not found: " + full.string());
full = static_root / "404.html";
file.open(full, std::ios::binary);

std::ostringstream body buf;

body buf << file.rdbuf();

std::string body = body buf.str();
std::string mime = guess mime(full.string());




std::ostringstream hdr;
hdr << "HTTP/1.8 ™
<< (body.empty() ? "484 Not Found" : "288 OK") <<
'‘Content-Type: " << mime <<
Content-Length: " << body.size() <«

if (::send(client_sock.get(), hdr.str().c_str(), hdr.str().size(), @) < 8)

log(LoglLevel: :ERROR, "send header failed: " +
::string(std: :strerror(errno)));
¥
if (::send(client_sock.get(), body.data(), body.size(), @) < @) {
log(LoglLevel: :ERROR, "send body failed: " +
std: :string(std: :strerror(errno)));

¥

Thread_pool.hpp

#pragma once

#include <v
#include
#include
#include
#include
#include

#include "sock
#include "logger.hpp"

cl ThreadPool {
public:

explicit ThreadPool(size_t n);
~ThreadPool();

void enqueue(Socket client_sock);

void shutdown();

private:

void worker_loop();




void handle_client(Socket client_sock);

::vector<std: :thread> workers;
: iqueue<Socket> tasks;
rmutex mtx;
::condition_variable cv;
::atomic<bool> running;

url_utils.hpp

#pragma once
#include <string>

inline std::string sanitize_url(const std::string& url) {
if (url /") return "index.html";
if (url.si ) > 1) {
auto p = url.substr(1);
if (p.find("..") == std::string::npos && !p.empty())
return p;

}

return "484.html";

Styles.css

e'{

box-sizing: border-box;
margin: @;
padding: @;
¥
body {
font-family: sans-serif;
line-height: 1.5;
background-color: #ffeSec;
color: #333;

header {
background-color: #ff6699;
padding: 1rem 2rem;




¥
header hl {
display: inline;
color: #fff;
font-size: 1.5rem;
vertical-align: middle;
¥
nav {
display: inline-block;
margin-left: 2rem;
vertical-align: middle;
¥
nav a {
color: #fff;
text-decoration: none;
margin-right: 1.5rem;
font-weight: bold;
¥

nav a.active,
nav a:hover {

text-decoration: underline;

.home-content {
padding: 2rem;
text-align: center;

b

#intro h2 {
color: #b30059;
margin-bottom: 1.5rem;

b

.home-buttons {
margin-bottom: 1.5rem;

b

.home-buttons .btn {
display: inline-block;
margin: @ ©@.5rem;
padding: ©.75rem 1.5rem;
border-radius: 4px;
text-decoration: none;
font-weight: bold;

b

.btn.solid {
background-color: #d60857;
color: #fff;

¥

.btn.outline {
border: 2px solid #d60857;




color: #d60057;
b
.btn.outline:hover {
background-color: #d60857;
color: #fff;
b
.home-stats {
list-style: none;
display: flex;
justify-content: center;
gap: 2rem;
margin-top: 1rem;
¥
.home-stats 1i strong {
color: #d60057;

.page-content {
max-width: 808px;
margin: 2rem auto;
background-color: #fff;
padding: 2rem;
border-radius: 6px;
box-shadow: @ 2px 6px rgba(e,0,0,0.

.about-content img.profile-pic {
float: left;
width: 158px;
height: 15@px;
margin-right: 1.5rem;
border-radius: 5€
border: 4px solid #ff6699;

¥

.project-listing .page-banner {
background-color: #ff99c8;
padding: 1rem;
margin-bottom: 2rem;
border-radius: 4px;
text-align: center;

¥

.project-listing .page-banner hl {
color: #b30059;
margin: 8;




footer {
text-align: center;
padding: 1rem @;
background-color: #ffccd9;
color: #333;
margin-top: 2rem;

h2, h3 {
color: #b38859;
margin-bottom: 1rem;

{

color: #b30059;
¥
a:hover {
color: #ff0066;

.error-page {

background-color: #ffeSec;
color: #333;
text-align: center;
padding: 4rem 2rem;
font-family: sans-serif;
¥
.error-page hl {
color: #b30059;
font-size: 3rem;
margin-bottom: 1lrem;
¥
.error-page p {
margin-bottom: 1lrem;

¥

.error-page a {
color: #d60057;
text-decoration: none;

font-weight: bold;
¥

.error-page a:hover {
color: #ff0066;




404 .html

DOCTYPE html
html lang="en"

head
meta charset="utf-8"
title>404 — Page Not Found</ti
link rel="stylesheet" href="/
head
body
header
hl>484 — Page Not Found</h1l
nav

a href= Home</a
a href="/projects/">Projects</a
a href="/about.html">About Me</a
nav
header
main class="page-content"
p>Sorry, we couldn’t find the page you were looking for.
p>You can go back to:</p
ul
li><a href=

Home</a 1i
li><a href="/project Projects</a 1i
lir<a href= bout.html">About Me</a 1i
ul
main
footer>@ 2025 Kelly Casey</footer
body
html

About.html

DOCTYPE html
html lang="en"
head
meta charset="utf-8"
title>About Me — Kelly Casey
link rel="stylesheet"” href=
head
body
header
hl>About Me</hl
nav
a href=
a href= rojec Projects</a

a href="/ab class

active” >About Me</a
nav

header




main class="page-content about-content”

h2>Who I Am</h2
img src="/images/profile.jpg" alt="Kelly y" class="profile-pic"
p
Hello-I'm <strong>Kelly Casey</strong> and I’m a 35-year-old student
currently enrolled in the
a href="htt P rog
/foundation/computing/computing-software-engineering-foundation-year-
full-time"
Computing & Software Engineering Foundation Year
a
at the
a href="https://www.uy ac.uk/">University of Wales Trinity Saint
David</a
p
p
I plan to continue to do my Master’s in
a href='
omputing/software-engineering-and-artificial-intelligence-full"
Software Engineering and Artificial Intelligence
a

and then move into a professional software development role.
p

h2>Skills & Technologies</h2
ul
1i>C++17</11
1i>POSIX sockets & networking</li
li>Multithreading (std::thread, mutex, condition_variable)
li>Problem-solving & software design</1i
li>Data analysis & visualization</1li
li>Database fundamentals (SQL & NoSQL)</li
1i>Network & cybersecurity basics</li
1i>HTMLS5, €SS3, JavaScript</li
li>Linux (WSL/Ubuntu)</1i
1i>Git</1i
li>Firebase Authentication & Realtime Database</li
1i>Android Studio & Kotlin</1li
1i>CMake & build systems</li
1i>RESTful APIs</li
1i>Python scripting</1li
ul

h2>Contact</h2
ul




li>Email:
href="mailto:kell y1689@gmai kelly.casey1l689@gmail.com
li>LinkedIn: <a href ‘
11b89299" >kelly-casey-11b89299
ul

in.com/ elly

h2>Hobbies & Interests</h2
ul
1i>Spending quality time with my children</1i

1i>Baking and experimenting with new recipes</1li
1i>Reading</1i
1i>Solving puzzle games (Sudoku, crosswords, word searches)</l1i
1i>Building small C++ network-programming demos</li
li>Crafting front-end web page experiments</li
ul

main

footer
© 2025 Kelly Casey. All rights reserved.
footer

body

html

Index.html

DOCTYPE html
html lang="en"
head
meta charset="utf-8"
title>My Portfolio — Kelly Casey</title
link rel= esheet” href= tles.
head
body
header
hl>Kelly Casey</hl
nav
a href="/" class ctive" >Home</a

a href: roje '>Projects</a
a href="/about.html">About Me</a
nav

header

main class="home-content™
section id="intro"
h2>Turning data into insights, one line of code at a time.




div class
a href="/f
solid">Download CV</a
a href="/projec a
a href="/about.html Learn more about me</a
div
ul class="home-s
li><strong g> Projects</1i
li><strong strong> Languages</1li
1i 2 Shells</11
li><strong strong> Master’s planned</1i
ul
section

section id="featured"
h2>Featured Project</h2

a href="/projec al_projec

con.jpg" alt="Stu Icon" class="featured-

a

h3><a href="/projects/final_project/">Women in STEM Study
Buddy</a h3

p

A native Android app that connects female-identifying STEM students
with study partners

based on shared academic interests. Secure registration, profiles,
partner discovery

& real-time chat via Firebase.

p

p><a href="/projects/final_project/">View project details -»</a

section

main

footer
© 2025 Kelly Casey. Built with C++ & ¥
footer

body

html

Test_utils.cpp

#define CATCH_CONFIG_MAIN
#include " hpp"

#include url_utils.hpp'
#include

mime. hpp"

TEST_CASE("URL tion", "[sanitize url]") {




REQUIRE(sanitize_url(
REQUIRE(sanitize_url(
REQUIRE(sanitize_url(’
REQUIRE(sanitize_url(’
REQUIRE(sanitize_url(

TEST_CASE("MIME type lookup",

REQUIRE (guess_mime( "ir
REQUIRE (guess_mime("
REQUIRE (guess_mime("
REQUIRE (guess

'index.html");
out.html");
4.html");

"404 .html");

"404 .html");




socket programming implementation kelly casey

GRADEMARK REPORT

FINAL GRADE

/100

GENERAL COMMENTS

This is a really fantastic piece of work, Kelly.
Exceptionally well designed, far beyond the
expected scope of this module. Really well done.

Just so you know, you submitted the assessments

the wrong way around (i.e. to the opposite turnitin
portals) - doesn't matter, I'll just swap them when

submitting marks.
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