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[ Abstract] This experiment aims to design and implement a graphical C/S architecture
network chat system based on the Windows platform. The server employs a GUI interface to
manage client connections, utilizes the WSAAsyncSelect model to handle network events, and
maintains user accounts, group chat information, and online status to enable communication
features such as broadcasting, private messaging, and group chatting. The client interacts with the
server through a graphical interface, supporting functions like updating online user lists, sending
and receiving messages.The server broadcasts real-time notifications when clients go online or
offline, while also allowing manual system messages via a broadcast button. Although multicast
communication was not implemented, the system simulates group chat functionality through
unicast forwarding, with design considerations for various I/O models. During the experiment,
practical issues such as multi-thread contention and duplicate username logins were resolved.
Additionally, optimization strategies for private and group chat communication mechanisms were
proposed, demonstrating a deep understanding of network programming and enhanced practical
skills.
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typedef struct {
SOCKET socket;
char username[50];
int active; I FELRESHRE
int authenticated;  / INIEIRESIRE
} User;//User Z5HiRTERER PR, BIEERT. AP BELIRES
| BEA LR A
typedef struct {

char groupName[50];
User* membersfMAX_ USERS]; // B£4H i i3 Fa 4T # 2
int count; /] AR A
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} Group;//Group S5 RIC L 44 MR 3 51 3R

| EJRRE
User usersy MAX_USERS]={0}; // F/ 4
Group groups[]MAX_GROUPS] = { 0 }; // FEZH %4
int userCount = 0, groupCount = 0; // TH4AF &
FH P& B ThAE
| KA A4 AR
int UsernameExists(const char* username) {//UsernameExists FiFPjjibH P 4 82 &%,
for (inti=0; i < MAX_USERS; i++) {
if (users[i].active && strcmp(users[i].username, username) == 0) {

return 1;

}

return 0;
}
/S SR
void UpdateUserList(HWND hwnd) {//UpdateUserList 3Bl g H¥H 2 558 GUT HK£ELL i
IR

SendMessage(hUserList, LB RESETCONTENT, 0, 0);

for (inti=0; i < MAX_ USERS; i++) {

if (users[i].active && users[i].authenticated) {
SendMessage(hUserList, LB ADDSTRING, 0, (LPARAM)users[i].username);

}
EER= gLk
// BIRFEA
Group* FindGroup (const char* groupName) {//FindGroup @it EELH 44 Py 2 BEZH
for (int i = 0; i < MAX GROUPS; i++) {

if (groupsli].count > 0 && stremp (groups[i]. groupName, groupName) == 0) {

return &groups[i];

}
return NULL:}
// BEHEHSIE (GUD
void UpdateGroupList (HWIND hwnd) {//UpdateGroupList zhZS ST GUI H R FELE %3 .
SendMessage (hGroupList, LB RESETCONTENT, 0, 0);
for (int i = 0; i < MAX GROUPS; i++) {
if (groupsl[i].count > 0) {
char groupInfo[100];
sprintf s(grouplnfo, “%s (%d N)”, groups[i].groupName,
groups[i]. count) ;
SendMessage (hGroupList, LB ADDSTRING, 0, (LPARAM)grouplInfo)
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}
H B R DiRE
| R B G TR
void SendBroadcast(const char* message) {/SendBroadcast SZHL RS #EINEE
for (int i =0; i < MAX_USERS; i++) {

if (users[i].active && users[i].authenticated) {

send(users[i].socket, message, strlen(message), 0);

[ R N IMEPSS
if (strstr(buffer, "[to:") != NULL) {
char target[50], contentf BUFFER _SIZE];
sscanf_s(buffer, "[t0:%49["]]]%1023["\n]", target, 50, content, BUFFER _SIZE);
for (int i =0; i < MAX_USERS; i++) {
if (users[i].active && strcmp(users[i].username, target) == 0) {
char msg[BUFFER SIZE];
sprintf_s(msg, "[FA] %s: %s\n", currentUser->username, content);

send(users[i].socket, msg, strlen(msg), 0);

}
RRZ8 AN (b i B A )
// BR5E Socket FHFEIE LIHE
WSAAsyncSelect (serverSocket, hwnd, WM SOCKET, FD ACCEPT | FD CLOSE) ;
// AbHE Socket A4
LRESULT CALLBACK MainWndProc (HWND hwnd, UINT msg, WPARAM wParam, LPARAM 1Param) {
switch (msg) {
case WM _SOCKET:
HandleSocketEvent (hwnd, wParam, 1Param);
break;
case WM CREATE: {
hUserList = CreateWindow ("LISTBOX”, ””,
WS VISIBLE | WS CHILD | LBS NOSEL | WS BORDER | WS VSCROLL,
10, 10, 200, 300, hwnd, (HMENU)IDC USER LIST, NULL, NULL);

hGroupList = CreateWindow("LISTBOX”, ”7,
WS VISIBLE | WS CHILD | LBS NOSEL | WS BORDER | WS VSCROLL,
220, 10, 200, 300, hwnd, (HMENU)IDC GROUP LIST, NULL, NULL):

hBroadcastEdit = CreateWindow("EDIT”, 7,

14



WS_VISIBLE | WS _CHILD | WS BORDER | ES_AUTOHSCROLL,
10, 320, 300, 24, hwnd, (HMENU)IDC_BROADCAST EDIT, NULL, NULL);

HWND hBroadcastBtn = CreateWindow ("BUTTON”, ”%&i%J #%”, WS VISIBLE |
WS CHILD,
320, 320, 80, 24, hwnd, (HMENU)IDC BROADCAST BUTTON, NULL, NULL);

UpdateUserList (hwnd) ;
UpdateGroupList (hwnd) ;
break;
}
case WM_COMMAND:
if (LOWORD (wParam) == IDC BROADCAST BUTTON) ({
char msg[BUFFER SIZE];
GetWindowTextA (hBroadcastEdit, msg, BUFFER SIZE);
if (strlen(msg) > 0) {
char broadcastMsg[BUFFER SIZE];
sprintf s(broadcastMsg, ~[ikZs#8) #&] %s\n”, msg);
SendBroadcast (broadcastMsg) ;
SetWindowTextA (hBroadcastEdit, ””);
}
break;
}
break;
case WM_USER UPDATE GROUP_LIST:
UpdateGroupList (hwnd) ;
break;
case WM_DESTROY:
PostQuitMessage (0) ;
break;
default:
return DefWindowProc (hwnd, msg, wParam, lParam);
}

return 0;

Bz B 2/ i oc s AhY

AP B S AE

/[ RIE 4% B 55

send (clientSocket, username, strlen(username), 0):

/) BB A R 55 it e N

unsigned stdcall RecvThread(void* lpParam) {
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char buffer[BUFFER SIZE];
while (lexit flag) {
int recvSize = recv(clientSocket, buffer, BUFFER SIZE, 0);
if (recvSize <= 0) {
printf ("\n EE W \n");
exit flag = 1;
break;
}
buffer[recvSize] = "\0;
printf ("\n%s”, buffer);
}
return 0;
}
H B RIEIB
// AL B =X
sprintf s(command, “[to:%s]%s”, targetUser, message):

send (clientSocket, command, strlen(command), 0);

// FERYE A%
sprintf s(command, ”[grp:%s]%s”, groupName, message):

send (clientSocket, command, strlen(command), 0);

EERICE:

FILEx file;
errno t err = fopen s(&file, “users data.txt”
if (err !=0) {

printf ("JCiEAT I P& SCF, AIESHTH P \n”) ;

”

o)

// B A
err = fopen s (&file, “users data.txt”,
if (err !'=0) {
printf ("JCiEENEH P #dE SO, #RARD: %d\n”, errno) ;
WSACleanup () ;

return 1;

”

W+”) :

fprintf (file, “%s:%s\n”, username, password) ;

fclose(file);
WSACleanup () ;
return 0;

}

else {

// B AR
char 1ine[100];
int found = 0;

16



// WOR SRS B0 B STk
fseek (file, 0, SEEK SET):

while (fgets(line, sizeof(line), file)) {
// kit AT
if (line[0] =="\n" || line[0] =="\r") {
continue;
}
ftdefine MAX USERNAME LEN 50

char fileUsername[MAX USERNAME LEN] = { 0 };
char filePassword[50] = { 0 };

// TEE line 5215 2 W T

if (strlen(line) < 3 || strchr(line, ’:’) == NULL) {
printf ("BkId A& AR AT: %s\n”, line);
continue; // Bkl zUBH BEHR AT

// R sscanf s FFREZM X KD
if (sscanf s(line, “%49[ :]1:%49s”, fileUsername,
(unsigned)MAX USERNAME LEN, filePassword, (unsigned)50) != 2) {
printf "FAHTRIG HEATHE: %s\n”, line);
continue; // WURMMTRM, BhidiX—17

}
if (strcmp(fileUsername, username) == 0) {
found = 1;
if (strcmp(filePassword, password) == 0) {
printf ("E&FxMII\n") ;
}
else {
printf ("FiER\n") ;
}
break;
}

if (!found) A{
printf ("HPALELE, QB EIAn") ;

/] K FRE R B B R R
fseek (file, 0, SEEK END) :
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// R BN
if (fprintf(file, "%s:%s\n”, username, password) <= 0) {
printf ("5 NHrH FEdE K% \n”) ;

fclose(file);
WSACleanup () ;
return 1;
}
}
fclose(file); // FEPTH#AE TG R A SCAE
}
i A

/WA

if (recvSize <=0) {
printf("\n &% 7 \n");
closesocket(clientSocket);
exit flag=1;

PIHRWSCR TGS fil A B AR &, TS B Socket BRI

/| BRI R

if (exit flag) {
closesocket(clientSocket);
WSAC]leanup();

. ZE3R

[1] M#E &5, (Windows MZ&ZmfE (55 2 k) ) , ANEHBH H A, 2015.1
[2] 7k4RZs, (Windows M 4MFE5 WinSock SZERY , VB, 2012. 1
[3] Z=ytR, (Windows MZEZRAESLBIMNTY » 7 Lk H M, 2016. 11
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