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1. Die Bedürfnisse der Bewohner/-innen werden durch eine Vielzahl von Sensoren 
und smarten Geräten erfasst, die eine intuitive Ansteuerung ermöglichen. 

2. Die aufgenommenen Informationen werden unter Berücksichtigung des aktuellen 
Zustandes und der Antizipation potentieller Zustände verarbeitet. 

3. Es folgt eine Aktion auf die aufgenommenen Informationen und die darauf basie-
rende Interpretation. Hierzu dient ein ausgereiftes Connected Home Netzwerk, 
welches ein simples und sicheres Zusammenspiel der Geräte aus den Bereichen 
der Unterhaltungselektronik (CE), der Informations- und Kommunikationstechnik 
(ITK), Elektrohaushalt (Herd, Kühlschrank, etc.) und Haustechnik (Alarmanlagen, 
Heizungs- und Lichtsteuerung, etc.) über Schnittstellen, Software, etc. mit Hilfe 
von drahtgebundenen bzw. drahtlosen Technologien ermöglicht. 



































01 init_lcd();
02 lcd_cursor(4,2);
03 lcd_putstring((unsigned char*)"Hello world!");



01 LPC_GPIO1->FIODIR |=  (1<<led[0]) | 
02                       (1<<led[1]) | 
03                       (1<<led[2]) | 
04                       (1<<led[3]);
05
06 LPC_GPIO1->FIOCLR |=  (1<<led[0]) | 
07                       (1<<led[1]) | 
08                       (1<<led[2]) | 
09                       (1<<led[3]);

01 while (true)
02 {
03 int i=0;
04
05     LPC_GPIO1->FIOCLR |=  (1<<led[prev_pos]);
06     LPC_GPIO1->FIOSET |= (1<<led[pos]);
07
08     prev_pos=pos; 
09     pos++; 
10
11 if (pos==4) pos=0;
12 for (i=0; i<8300000; i++); 
13 }



01 LPC_ADC->ADCR |= (1<<21);
02 LPC_ADC->ADCR |= (1<<0) | (0xFF<<8);
03 LPC_PINCON->PINSEL1 |= (1<<14);

01 LPC_ADC->ADCR |= (1<<24);



01 while (true)
02 {
03 if (((LPC_ADC->ADDR0)>>31)&0x01)
04     { 
05 char s_result[6] = {"0.000\0"};
06 int result = ((LPC_ADC->ADDR0)>>4)&0xFFF;
07 double d_result = (double)result;
08         d_result = 3.3/4096*result;
09 sprintf(s_result,"%5.3f",d_result);
10 lcd_cursor(1,1);
11 lcd_putstring((unsigned char*)s_result);
12 lcd_putchar('V');
13         LPC_ADC->ADCR |= (1<<24);
14     } 
15 }

01 int dac_value=0;
02 LPC_SC->PCLKSEL0 |= (3<<22);
03 LPC_PINCON->PINSEL1 |= (1UL<<21);
04 LPC_DAC->DACR = (dac_value<<6);



01 while (continous) 
02 {
03 if (!(((LPC_GPIO0->FIOPIN)>>16)&0x1))
04     { 
05 if ((dac_value+62)>=1024) dac_value=1023;
06 else dac_value+=62;
07         LPC_DAC->DACR = (dac_value<<6);
08 wait_ms(150);
09     } 
10 else if (!(((LPC_GPIO0->FIOPIN)>>6)&0x1))
11     { 
12 if ((dac_value-62)<0) dac_value=0;
13 else dac_value-=62;
14         LPC_DAC->DACR = (dac_value<<6);
15 wait_ms(150);
16     } 
17 }

01 LPC_DAC->DACR = (DAC_Value<<6);
02
03 while (true)
04 {
05 }





01 LPC_GPIO1->FIODIR |= (1<<18);
02 LPC_GPIO1->FIOCLR |= (1<<18);
03 SysTick->LOAD = (SystemCoreClock / 100) - 1;
04 SysTick->CTRL = 0x05;

(SystemCoreClock / 100) – 1”

01 init_TcpNet();
02
03 socket_tcp = tcp_get_socket(TCP_TYPE_SERVER,0,1,tcp_callback);
04 if ( socket_tcp != 0 ) 
05 {
06 tcp_listen(socket_tcp,80);
07 }



01 while (true)
02 {
03 timer_poll();
04 main_TcpNet();
05 send_data();
06 }

Funktion „timer_poll()“ 

01 void timer_poll()
02 {
03 if ((SysTick->CTRL) & 0x10000)
04     { 
05 timer_tick (); 
06     } 
07 }

Funktion send_data() 



01 void send_data()
02 {
03 if ( send_ack ) 
04     { 
05 if (tcp_get_state(socket_tcp) == TCP_STATE_CONNECT) 
06         { 
07 if (tcp_check_send(socket_tcp))
08             { 
09                 U8 *sendbuf; 
10                 sendbuf = tcp_get_buf(1);
11                 *sendbuf = (((LPC_GPIO1->FIOPIN>>18)&0x01)==1)
12                 ? '1' : '0';
13 tcp_send(socket_tcp,sendbuf,1);
14             } 
15         } 
16         send_ack = false;
17     } 
18 }

Funktion tcp_callback() 



01 U16 tcp_callback(U8 socket, U8 event, U8 *rcv_data,U16 par) 
02 {
03 if ( socket != socket_tcp ) 
04     { 
05 return (0);
06     } 
07 switch (event) 
08     { 
09 case TCP_EVT_DATA: 
10 if (*rcv_data == '1')
11         { 
12             LPC_GPIO1->FIOSET |= (1<<18);
13         } 
14 else if (*rcv_data == '0')
15         { 
16             LPC_GPIO1->FIOCLR |= (1<<18);
17         } 
18         send_ack = true;
19 break;
20 case TCP_EVT_CONREQ: 
21 return (1);
22 case TCP_EVT_CONNECT: 
23 return (1);
24     } 
25 return (0);
26 }











6.2.1.1 Bitübertragungsschicht 

6.2.1.2 Sicherungsschicht 

6.2.1.3 Vermittlungsschicht 

6.2.1.4 Transportschicht 

6.2.1.5 Sitzungsschicht 

6.2.1.6 Darstellungsschicht 



6.2.1.7 Anwendungsschicht 

6.2.3.1 Das Internetprotokoll (IP) 



6.2.3.2 Das Transmission Control Protocol (TCP) 























6.3.3.1 Initialisierung des LC-Displays 

01 void lcd_command(int cmd) 
02 {
03     LPC_GPIO0->FIOSET |= (1<<0);
04     LPC_GPIO0->FIOCLR |= (1<<18);
05     LPC_GPIO0->FIOCLR |= (1<<1);
06     LPC_GPIO0->FIOCLR |= (15<<6);
07     LPC_GPIO0->FIOSET |= (((cmd>>4)&0x0F)<<6);
08     LPC_GPIO0->FIOCLR |= (1<<0);
09 delay_ms(50);
10 if ( cmd != 0x20 && cmd != 0x30)
11     { 
12         LPC_GPIO0->FIOSET |= (1<<0);
13         LPC_GPIO0->FIOCLR |= (15<<6);
14         LPC_GPIO0->FIOSET |= (((cmd)&0x0F)<<6);
15         LPC_GPIO0->FIOCLR |= (1<<0);
16     } 
17 delay_ms(50);
18 }



01 void init_lcd(void)
02 {
03     LPC_GPIO0->FIODIR |= (1<<0) | (1<<1) | (15<<6) | (1<<18);
04 delay_ms(200);
05 lcd_command(0x30);
06 lcd_command(0x30);
07 lcd_command(0x30);
08 lcd_command(0x20);
09 lcd_command(0x2C);
10 lcd_command(0x14);
11 lcd_command(0x06);
12 lcd_command(0x0C);
13 lcd_command(0x01);
14 }



6.3.3.2 Verwendung der Bibliothek 





01 init_lcd();
02 delay_ms(200);
03 init_systicktimer();
04 init_network();
05 init_rtc();
06 delay_ms(200);
07 delay_ms(200);
08 init_led();
08 delay_ms(200);
10 init_TcpNet();
11 delay_ms(200);
12 init_string(string);
13 delay_ms(200);
14 init_handshake(handshake);
15 delay_ms(200);
16 init_adc();
17 init_dac();
18 delay_ms(200);

01  socket_tcp = tcp_get_socket (TCP_TYPE_CLIENT_SERVER, 0,
1, tcp_callback); 

02 if (socket_tcp != 0) { 
03 tcp_listen (socket_tcp, PORT); 
04  } 



01 while (1) { 
02 timer_poll (); 
03 main_TcpNet (); 
04 if ( connected ) { 
05    send_data(handshake,socket_tcp);
06    ready_to_receive = __TRUE; 
07    connected = __FALSE; 
08   } 
09 if ( ready_to_send ) { 
10    steuerstring_setzen(string);
11    send_data(string,socket_tcp);
12    ready_to_send = __FALSE; 
13   } 
14 lcd_check_site(&lcd_site,(char*)string);
15  } 



01 void timer_poll(void)
02 {
03 /* System tick timer running in poll mode */
04 if (SysTick->CTRL & 0x10000)
05     { 
06
07 timer_tick (); 
08         AD_done++; 
09 if ( AD_done == 5 ) 
10         { 
11             AD_done = 0;
12             LPC_ADC->ADCR |= (1<<16);
13             LPC_ADC->ADINTEN     |=  ( 1 << 0);
14             LPC_ADC->ADINTEN     &=  ~(1 << 8);
15         } 
16     } 
17 }

01 U16 tcp_callback (U8 soc, U8 evt, U8 *ptr, U16 par) 
02 {
03     par = par; 
04
05 if (soc != socket_tcp) 
06     { 
07 return (0);
08     } 
09 switch (evt) 
10     { 
11 case TCP_EVT_DATA: 
12 data_received(ptr);
13 break;
14
15 case TCP_EVT_CONREQ: 
16 return (1);
17
18 case TCP_EVT_CONNECT: 
19 return (1);
20     } 
21 return (0);
22 }



01 void data_received (U8 *buffer) 
02 {
03 if ( !memcmp(buffer,handshake,1440) ) 
04     { 
05 send_handshake();
06 return;
07     } 
08 if ( ready_to_receive ) 
09     { 
10 memcpy(string,buffer,1440);
11 steuerstring_auswerten(string);
12 send_steuerstring();
13         ready_to_receive =__FALSE; 
14     } 
15 return;
16 }



01 if ( ready_to_send ) 
02 {
03 steuerstring_setzen(string);
04 send_data(string,socket_tcp);
05     ready_to_send = __FALSE; 
06 }



6.4.2.1 Hauptfenster 



6.4.2.2 Debug-Fenster 

6.4.2.3 Datenlogger-Fenster 



6.4.2.4 Einstellungen 



6.4.2.5 Menüpunkt „Hilfe“ und Testmodus 



6.4.3.1 Netzwerkverbindung 

01 TcpClient TCP_Client = new TcpClient(AddressFamily.InterNetwork);
02 TCP_Client.ReceiveTimeout = 2000;
03 TCP_Client.SendTimeout = 2000;
04 try
05 {
06     TCP_Client.Connect(OptionsWindow.host, OptionsWindow.port); 
07     progressBar1.Value = 100/6;
08 }
09 catch (Exception exc) 
10 {
11 set_toolstripstatuslabel(toolStripStatusLabel, exc.Message); 
12 toggle_sent_button();
13 }



01 if (TCP_Client.Connected) 
02 {
03     clientThread = new Thread(new ParameterizedThreadStart(
04                    send_data)); 
05     clientThread.Start(TCP_Client);
06 }



01 try
02 {
03     handshake_senden.WaitOne(TimeSpan.FromMilliseconds(100));
04     NetStream.Write(byteBuffer, 0, byteBuffer.Length); 
05 //Thread.Sleep(0);
06
07 int totalBytesReceived = 0;
08 int bytesReceived = 0;
09     handshake_empfangen.WaitOne(TimeSpan.FromMilliseconds(100));
10 while (totalBytesReceived < byteBuffer.Length &&
11            bytesReceived == NetStream.Read(byteBuffer,
12            totalBytesReceived, byteBuffer.Length -
13            totalBytesReceived)) 
14     { 
15         totalBytesReceived += bytesReceived; 
16     } 
17 //Thread.Sleep(0);
18
19 if (byteBuffer == handshake_sent) 
20     { 
21         steuerstring_senden.WaitOne(TimeSpan.FromMilliseconds(
22 100));
23         byteBuffer = steuerstring_byte; 
24         NetStream.Write(byteBuffer, 0, byteBuffer.Length); 
25 //Thread.Sleep(0);
26
27         totalBytesReceived = 0;
28         bytesReceived = 0;
29         steuerstring_empfangen.WaitOne(TimeSpan.FromMilliseconds(
30 100));
31 while (totalBytesReceived < byteBuffer.Length &&
32                bytesReceived == NetStream.Read(byteBuffer,
33                totalBytesReceived, byteBuffer.Length -
34                totalBytesReceived)) 
35         { 
36             totalBytesReceived += bytesReceived; 
37         } 
38         steuerstring_byte = byteBuffer; 
39         steuerstring_auswerten_event.Set();
40     } 
41
42 }

6.4.3.2 Datenbankanbindung 



01 Connection_mdb = new OleDbConnection("Provider=Microsoft.Jet.
02                  OLEDB.4.0; Data Source =" + path + ";Jet OLEDB:
03                  Engine Type=5");
04 DataAdapter_mdb = new OleDbDataAdapter("SELECT * FROM 
05                   Datenlogger order by ID", Connection_mdb); 
06 Connection_ascii = new OdbcConnection(@"Driver={Microsoft Text 
07                    Driver (*.txt; *.csv)};Dbq=" + path.Replace(
08                    filename,"").Replace("\\\\",@"\\") + ";
09                    Extensions=asc,csv,tab,txt;Persist Security 
10                    Info=False");
11 DataAdapter_ascii = new OdbcDataAdapter("SELECT * FROM "+
12                     filename+" ORDER BY zeitstempel",
13                     Connection_ascii); 

6.4.3.3 Konfigurationsdatei 

01 XmlTextWriter createXML = new XmlTextWriter("options.xml", null);
02
03 DataSet dataset_options = new DataSet();
04 dataset_options.ReadXml("options.xml");



01 <?xml version="1.0" standalone="yes"?>
02 <Options>
03 <Verbindung>
04 <IP>127.0.0.1</IP>
05 <Port>1001</Port>
06 </Verbindung>
07 <Datenbank>
08 <Path>\\na2.hs-mittweida.de
09     \ctschoe1\SmartHome\GUI\SmartHomeGUI\SmartHomeGUI_Async_ASC 
10     IIDB\bin\Debug\asciidb.txt</Path>
11 <Typ>asciidb</Typ>
12 </Datenbank>
13 <Sonstiges>
14 <ShowToolTip>false</ShowToolTip>
15 </Sonstiges>
16 </Options>

6.4.3.4 Testmodus 



01 this.listenThread = new Thread(new ThreadStart(ListenForClients));
02 this.listenThread.Start();
03
04 private void ListenForClients()
05 {
06 this.tcpListener.Start();
07 while (true && run_server) 
08     { 
09 while (!(this.tcpListener.Pending()))
10         { 
11 if (!tcpListener_running) 
12             { 
13 return;
14             } 
15             Thread.Sleep(100);
16         } 
17
18 if (run_server) 
19         { 
20             TcpClient client = this.tcpListener.AcceptTcpClient()
21                                ; 
22             Thread clientThread = new Thread(new
23 ParameterizedThreadStart(
24 handle_tcp_client));
25             clientThread.Start(client);
26         } 
27     } 
28 }



01 private void handle_tcp_client(object client) 
02 {
03 if (run_server) 
04     { 
05         TcpClient tcpClient = (TcpClient)client; 
06         NetworkStream clientStream = tcpClient.GetStream();
07
08 byte[] bytebuffer = new byte[4096];
09 int bytesRcvd; 
10
11 int totalbytesEchoed = 0;
12 while ((bytesRcvd = clientStream.Read(bytebuffer, 0,
13                bytebuffer.Length)) > 0)
14         { 
15 set_text(richTextBox1, "\n");
16 set_text(richTextBox1, ASCIIEncoding.ASCII.GetString(
17                      bytebuffer)); 
18             clientStream.Write(bytebuffer, 0, bytesRcvd); 
19             totalbytesEchoed += bytesRcvd; 
20         } 
21
22 set_text(richTextBox1, "\n" + totalbytesEchoed.ToString()
23                  + "Bytes empfangen und gesendet");
24
25         clientStream.Close();
26         tcpClient.Close();
27     } 
28 }






































