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In this question, you are asked to to complete a code for a remote logging systems. The system allows

logging from severa

Ill

slave” computers to a single file at a remote server. At each “slave” computer,

there will be multiple “application” processes that will write log entries into a shared memory buffer
(“log buffer”). Each log entry will consist of a single DWORD value. At each “slave” computer there will
be also a single “LogTransmitter” process that will transmit the “log buffer” to a remote server via TCP
connection. The “LogTransmitter” will send the data as soon as it will be completely filled by log
entries. All “application” processes should wait until “LogTransmitter” will finish sending “LogBuffer”
and only then, they will be able to continue to write log entries. At the remote server, the
“LogReceiver” process receives the data and appends it to a log file.

General instructions:

No need to check for error conditions

Follow provided code template. Don’t add code lines or function parameters.

Use infinite timeouts for all wait functions, and assume that the “LogReceiver” and
“LogTransmitter” processes run forever.

[5 points] Complete the implementation of the function below that appends a chunk of data
to afile.

void AppendToFile(char* pBuffer, DWORD dwSize, LPCTSTR fileName){

DWORD dwWritten=0;

HANDLE hFile=CreateFile(fileName,
GENERIC_READ|GENERIC_WRITE,
FILE_SHARE_READ,
NULL,OPEN_ALWAYS,O0,NULL);

SetFilePointer(hFile, 0, NULL, FILE END);

WriteFile(hFile,pBuffer,dwSize,&dwWritten,NULL);

CloseHandle(hFile);

[15 points] Each time the “LogTransmitter” needs to send the log buffer to the “LogReceiver”
it will connect to the server, will send a buffer of NUM_LOG_ENTRIES DWORD's to the server
and then will disconnect. Complete the code for the rest of “LogReceiver”. You don’t need to
handle concurrent connections.
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#define NUM_LOG_ENTRIES 5
#define PORT_NUM 2134
#define LOG_FILE_NAME _T(C'c:\\logfile.log")

int _tmain(int argc, _TCHAR* argv[1){
WSADATA wsaData;
WSAStartup(MAKEWORD(2,2), &wsaData);
RunLogReceiver (PORT_NUM, LOG_FILE_NAME,
NUM_LOG_ENTRIES*sizeof(DWORD));
return O;

void RunLogReceiver(WORD port, LPCTSTR fileName,DWORD dwMessageSize){
char* buf=(char*)malloc(dwMessageSize);
SOCKET hLS= socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);
sockaddr_in service;
service.sin_family = AF_INET;
service.sin_addr.s_addr = inet_addr('127.0.0.1");
service.sin_port = htons(port);
bind(hLS, (SOCKADDR*) &service,sizeof(service));
listen(hLS,1);
do{
sockaddr client _addr;
int nLen=sizeof(client_addr);
SOCKET hRS=accept(hLS,&client_addr,&nlLen);
int nLeft=dwMessageSize;
int 1Pos=0;
do {
int n=recv(hRecvSocket,buf+iPos,nLeft,0);
nLeft-=n;
iPos+=n;
Mwhile(nLeft);
closesocket(hRS);
AppendToFile(buf,dwMessageSize, fileName);
Iwhile(l);
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c. [25 points] The “LogTransmitter” and multiple “application” processes will use a common
library (DLL) for accesing a logging buffer which is implemented as shared memory. Below are

sample main functions for the “LogTransmitter” and “application” process.

int _tmain(int argc, _TCHAR* argv[]){
WSADATA wsaData;
WSAStartup(MAKEWORD(2,2), &wsaData);
RunLogTransmitter(““127.0.0.1",PORT_NUM);
return O;
}
int _tmain(int argc, _TCHAR* argv[]){
MMF_OBJ mmf;
CreateMMFObject(&mmf);
for (int i1=1;i<100;i++)
WriteLogEntry(&mmf,rand());
DestroyMMFObject(&mmf) ;

return 0O;
s
Complete code below. Make sure that you code will work for any possible process scheduling scenario.
#define NUM_LOG_ENTRIES 5
#define PORT_NUM 2134
#define FREE_ENTRIES_NAME _T('FreeEntries")
#define MMF_NAME _TC'MMFE™)
#define READY_TO_ SEND NAME _T("'ReadyToSend™)
#define GUARD_NAME _T(C"'Guard™)

struct SHARED_DATA{
DWORD buffer[NUM_LOG_ENTRIES];
DWORD dwNumEntriesWritten;

};

struct MMF_OBJ{
HANDLE hMMF;
SHARED_DATA* pSharedData;
HANDLE hFreeEntries;
HANDLE hReadyToSend;

};

void CreateMMFObject(MMF_0OBJ* pMMF){
pMMF->hMMF=CreateFi leMapping(INVALID HANDLE VALUE,
NULL ,PAGE_READWRITE,O,
sizeof(SHARED DATA),
MMF_NAME) ;
PMMF->pSharedData=(SHARED DATA*)MapViewOFFile(pMMF->hMMF,
FILE_MAP_ALL_ACCESS
0,0,
sizeof(SHARED_DATA));
pMMF->hReadyToSend=CreateEvent(NULL,
FALSE, FALSE,
READY_TO_SEND_NAME) ;
pMMF->hFreeEntries=CreateSemaphore(NULL,
0, NUM_LOG_ENTRIES,
FREE_ENTRIES_NAME);
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}

void RunLogTransmitter(LPCSTR ipAddr,WORD port_num){
MMF_0BJ mmf;
CreateMMFObject(&mmfF) ;
do{
mm¥ . pSharedData->dwNumEntriesWritten=0;
ReleaseSemaphore(mmf.hFreeEntries,NUM_LOG ENTRIES,NULL);
WaitForSingleObject(mmf.hReadyToSend, INFINITE);
SendToServer (ipAddr,port_num,
(char*) (mmf.pSharedData->buffer),
sizeof(mmf.pSharedData->buffer));
Jwhile(l);
}
void WriteLogEntry(MMF_OBJ* pMMF, DWORD dwLogEntry){
HANDLE hGuard=CreateMutex(NULL,FALSE,GUARD_NAME);
WaitForSingleObject(pMMF->hFreeEntries, INFINITE);
WaitForSingleObject(hGuard, INFINITE);
SHARED DATA* pSharedData=pMMF->pSharedData;
pSharedData->buffer[pSharedData-
>dwNumEntriesWritten]=dwLogEntry;
pSharedData->dwNumEntriesWritten++
iT(pSharedData->dwNumEntriesWritten==NUM_LOG_ENTRIES)
SetEvent(pMMF->hReadyToSend);
ReleaseMutex(hGuard);
CloseHandle(hGuard);

}

void DestroyMMFObject(MMF_OBJ* pMMF){
UnmapViewOfFile(pMMF->pSharedData) ;
CloseHandle(pMMF->hReadyToSend) ;
CloseHandle(pMMF->hFreeEntries);
CloseHandle (pMMF->hMMF) ;

}

void SendToServer(LPCSTR i1pAddr,WORD port_num, char* buf,DWORD
nBytesToSend){
int iPos=0;
sockaddr_in server_addr;
server_addr._sin_family = AF_INET;
server_addr.sin_addr.s_addr = inet_addr(ipAddr);
server_addr.sin_port = htons(port_num);
SOCKET hS= socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);
connect( hS, (SOCKADDR*) &server_addr, sizeof(server_addr));
while(nBytesToSend){
int n=send(hSocket,buf+iPos,nBytesToSend,0);
nBytesToSend-=n;
iPos+=n;

closesocket(hSocket);
}
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