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やること
• INTT テストベンチ用 PC へ移植


• INTT DAQ との連動


• オフライン解析で INTT のイベントと外部トリガーのイベントが同期でき
るか確認


• INTT とトリガーシンチレーターで宇宙線の測定，解析をしてみる


• INTT DAQ の GUI 改良
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INTT イベントの 
時刻を決める



INTT の DAQ
navis_gui.py で GUI を起動
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INTT の DAQ
navis_gui.py で GUI を起動
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def cosmic_start_daq_prog(): 
 send_fo_sync() 
 send_fpga_reset() 
 time.sleep(2) 
 send_reset(regpanels) 
 send_init(regpanels) 
 send_enable_ro(regpanels) 
 send_latch() 
 send_fem_lvl1_delay(int(fem_lvl1_delay_var.get())) 
 send_bco_start() 
 start_daq_prog(regpanels) #-> read_DAQ.exe を実行 
 send_self_trig() 



read_DAQ.c
main 関数で  
AcquireData 関数を 
動かしている
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int  
main(int argc, char **argv) 
{ 
 // GetPot is a portable options processor 
 GetPot cl(argc,argv); 

 chipVersion = cl.follow(default_chipVersion,"-v"); 
 printData = cl.search("-p"); 
 double rateMHz = cl.follow(default_MHz,"-s"); 
 maxEvt = cl.follow(-1,"-e"); 
 std::string fname = cl.follow("","-f"); 
 roc = cl.search("-r"); 

 // Some error detection  
 const char* known_opts[] = { 
  "-p", "-s", "-e", "-f", "-r", "-v" 
 }; 
 std::vector<std::string> opts(known_opts,known_opts+6); 
 std::vector<std::string> badopts = cl.unidentified_options(opts); 
 if ( badopts.size() > 0 )  
 { 
  std::cout << "Invalid options: "; 
  std::copy(badopts.begin(),badopts.end(),std::ostream_iterator<std::string>(std::cout," ")); 
  std::cout << std::endl; 
  std::cout << "Command format: read_DAQ [OPTION]..." << std::endl; 
  std::cout << "Arguments: -f <filename>   Output file name, supersedes default name" << std::endl; 
  std::cout << "           -e <max events> Maximum number of events to process (0 no limit, D)" << std::endl; 
  std::cout << "           -p              Print to screen (Default is no print)" << std::endl; 
  std::cout << "           -r              Read out ROC-formatted data, default is false" << std::endl; 
  std::cout << "           -s <rate>       Sampling rate in MHz (Default is " << default_MHz << ")" << std::endl; 
  std::cout << "           -v <version>    FPHX version to unpack for print (Default is " << default_chipVersion << ")" << std::endl; 
  std::cout << "Press any key to exit" << std::endl; 
  getchar(); 
  return 1; 
 } 

 double sampleHz = rateMHz * 1e6; // Convert rate in MHz to Hz 

 // Set defaults before parsing command line 
 // File name 
 char fileName[4096]={'\0'};  
 time_t now = time(&now); 
 struct tm* timeinfo = localtime(&now); 
 //sprintf(fileName, "c:/mannel/fphx_raw_%2.2d%2.2d%2.2d-%2.2d%2.2d.dat", 
 sprintf(fileName, "c:/mannel/fphx_raw_%2.2d%2.2d%2.2d-%2.2d%2.2d.dat", 
 timeinfo->tm_mday, timeinfo->tm_mon+1, 
  timeinfo->tm_year-100, timeinfo->tm_hour, timeinfo->tm_min); 
 if ( !fname.size() ) 
  fname = std::string(fileName); 

 std::cout << "Opening file: " << fname << std::endl; 
 FILE* f1 = fopen(fname.c_str() , "wb");  

 FILE* f2 = fopen("c:/data/output.dat" , "wt");  
 FILE* f3 = fopen("c:/data/output2.dat" , "wt"); 

 int32 startTime = clock(); 
 int32 lastTime = startTime; 
 bytesOut = WriteTime(f1, startTime); 
  
 std::cout << "Using sampling rate of " << sampleHz << " Hz" << std::endl; 
 std::cout << "Taking " << maxEvt << " events" << std::endl; 
 std::cout << "Print to screen: " << printData << std::endl; 
 std::cout << "Reading from ROC: " << roc << std::endl; 
 std::cout << "FPHX chip version: " << chipVersion << std::endl; 

 // Configure the signal handling 
 signal(SIGINT,GracefulTerminate); 
 signal(SIGTERM,GracefulTerminate); 

 std::cout << "Create deferred lock on DAQ mutex" << std::endl; 
 boost::unique_lock<boost::mutex> lock(mut,boost::defer_lock_t()); 

 // TODO: add these to the commandline arguments 
 const int NCARD = 1; 
 const char* ports[NCARD] = { "Dev1/port0:3" }; 
 const char* pfi[NCARD] = { "/Dev1/PFI5" }; 

 // NB: Do not delete these pointers.  boost::thread_group will 
 // delete them in its dtor, so if we delete them, it will be an error 
 //  
 boost::thread* timestamp_thread; 
 boost::thread* ctrl_socket_thread; 
 boost::thread* data_threads[NCARD] = { 0 }; 
 boost::thread_group threads; 

 // Create a server socket and and associate it with an i/o service. 
 boost::asio::io_service io_service; 
 tcp::socket ctrl_socket(io_service); 

 try  
 { 
  // Create the control server thread with the socket 
  ctrl_socket_thread = new boost::thread(ControlServer,f1,&ctrl_socket); 
  threads.add_thread(ctrl_socket_thread); 

  // Create the thread that writes timestamps to the file 
  timestamp_thread = new boost::thread(RecordTime,startTime,f1); 
  threads.add_thread(timestamp_thread); 
  std::cout << std::string(100, 'a') << std::endl; 

  //* 
  // Create the thread(s) to read the NI DAQ card(s) 
  for (unsigned int i=0; i<NCARD; i++) 
  { 
   data_threads[i] = new boost::thread(AcquireData,ports[i],pfi[i],sampleHz,f1,f2,f3); 
   threads.add_thread(data_threads[i]); 
  } 
  //*/ 

  // An alternative to a no-op loop might be to just join_all() and wait  
  // for the threads to react to take_data going to zero.  Might be err-prone, though. 
  // 

  //int32 curTime = clock(); 
  while ( take_data ) 
  { 
  // double T = (curTime - startTime) / CLOCKS_PER_SEC 
  // if (T >= 60.)  
  // { 
  //  take_data = 0; 
  //  break; 
  // } 
   // Sleep for a small amount to free up the CPU 
   boost::this_thread::sleep(boost::posix_time::milliseconds(1000)); 
  } 
 }  
 catch (...) 
 { 
  // TODO: exception handling 
  std::cout << "Caught unhandled exception" << std::endl; 
 } 

 std::cout << "Shutting down threads" << std::endl; 
 threads.interrupt_all(); 
 std::cout << "Releasing lock if necessary" << std::endl; 
 if ( lock.owns_lock() ) lock.unlock(); 
 // Test if the socket is still open; if so, close it. 
 std::cout << "Force socket closed" << std::endl; 
 if ( ctrl_socket.is_open() ) ctrl_socket.close(); 
 std::cout << "Joining all threads" << std::endl; 
 threads.join_all(); 

 int32 curTime = clock(); 
 bytesOut += WriteTime(f1, curTime); 
 std::cout << "Time into Run: " << ((curTime - startTime)/CLOCKS_PER_SEC/60) << " minutes " 
  << ((curTime - startTime)/CLOCKS_PER_SEC % 60) << " sec" << std::endl; 
 std::cout << "EOF Dumping data, total of " << bufCnt << " buffers and " << bytesOut << " bytes" << std::endl; 
 fclose(f1); 
 fclose(f2); 
 fclose(f3); 
 std::cout << "Output file = " << fname << std::endl; 

 std::cout << "End of program, press Enter key to quit" << std::endl; 
 getchar(); 
 std::cout << "Goodbye" << std::endl; 
 return 0; 
} 

main 関数
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int  
main(int argc, char **argv) 
{ 
 // GetPot is a portable options processor 
 GetPot cl(argc,argv); 

 chipVersion = cl.follow(default_chipVersion,"-v"); 
 printData = cl.search("-p"); 
 double rateMHz = cl.follow(default_MHz,"-s"); 
 maxEvt = cl.follow(-1,"-e"); 
 std::string fname = cl.follow("","-f"); 
 roc = cl.search("-r"); 

 // Some error detection  
 const char* known_opts[] = { 
  "-p", "-s", "-e", "-f", "-r", "-v" 
 }; 
 std::vector<std::string> opts(known_opts,known_opts+6); 
 std::vector<std::string> badopts = cl.unidentified_options(opts); 
 if ( badopts.size() > 0 )  
 { 
  std::cout << "Invalid options: "; 
  std::copy(badopts.begin(),badopts.end(),std::ostream_iterator<std::string>(std::cout," ")); 
  std::cout << std::endl; 
  std::cout << "Command format: read_DAQ [OPTION]..." << std::endl; 
  std::cout << "Arguments: -f <filename>   Output file name, supersedes default name" << std::endl; 
  std::cout << "           -e <max events> Maximum number of events to process (0 no limit, D)" << std::endl; 
  std::cout << "           -p              Print to screen (Default is no print)" << std::endl; 
  std::cout << "           -r              Read out ROC-formatted data, default is false" << std::endl; 
  std::cout << "           -s <rate>       Sampling rate in MHz (Default is " << default_MHz << ")" << std::endl; 
  std::cout << "           -v <version>    FPHX version to unpack for print (Default is " << default_chipVersion << ")" << std::endl; 
  std::cout << "Press any key to exit" << std::endl; 
  getchar(); 
  return 1; 
 } 

 double sampleHz = rateMHz * 1e6; // Convert rate in MHz to Hz 

 // Set defaults before parsing command line 
 // File name 
 char fileName[4096]={'\0'};  
 time_t now = time(&now); 
 struct tm* timeinfo = localtime(&now); 
 //sprintf(fileName, "c:/mannel/fphx_raw_%2.2d%2.2d%2.2d-%2.2d%2.2d.dat", 
 sprintf(fileName, "c:/mannel/fphx_raw_%2.2d%2.2d%2.2d-%2.2d%2.2d.dat", 
 timeinfo->tm_mday, timeinfo->tm_mon+1, 
  timeinfo->tm_year-100, timeinfo->tm_hour, timeinfo->tm_min); 
 if ( !fname.size() ) 
  fname = std::string(fileName); 

 std::cout << "Opening file: " << fname << std::endl; 
 FILE* f1 = fopen(fname.c_str() , "wb");  

 FILE* f2 = fopen("c:/data/output.dat" , "wt");  
 FILE* f3 = fopen("c:/data/output2.dat" , "wt"); 

 int32 startTime = clock(); 
 int32 lastTime = startTime; 
 bytesOut = WriteTime(f1, startTime); 
  
 std::cout << "Using sampling rate of " << sampleHz << " Hz" << std::endl; 
 std::cout << "Taking " << maxEvt << " events" << std::endl; 
 std::cout << "Print to screen: " << printData << std::endl; 
 std::cout << "Reading from ROC: " << roc << std::endl; 
 std::cout << "FPHX chip version: " << chipVersion << std::endl; 

 // Configure the signal handling 
 signal(SIGINT,GracefulTerminate); 
 signal(SIGTERM,GracefulTerminate); 

 std::cout << "Create deferred lock on DAQ mutex" << std::endl; 
 boost::unique_lock<boost::mutex> lock(mut,boost::defer_lock_t()); 

 // TODO: add these to the commandline arguments 
 const int NCARD = 1; 
 const char* ports[NCARD] = { "Dev1/port0:3" }; 
 const char* pfi[NCARD] = { "/Dev1/PFI5" }; 

 // NB: Do not delete these pointers.  boost::thread_group will 
 // delete them in its dtor, so if we delete them, it will be an error 
 //  
 boost::thread* timestamp_thread; 
 boost::thread* ctrl_socket_thread; 
 boost::thread* data_threads[NCARD] = { 0 }; 
 boost::thread_group threads; 

 // Create a server socket and and associate it with an i/o service. 
 boost::asio::io_service io_service; 
 tcp::socket ctrl_socket(io_service); 

 try  
 { 
  // Create the control server thread with the socket 
  ctrl_socket_thread = new boost::thread(ControlServer,f1,&ctrl_socket); 
  threads.add_thread(ctrl_socket_thread); 

  // Create the thread that writes timestamps to the file 
  timestamp_thread = new boost::thread(RecordTime,startTime,f1); 
  threads.add_thread(timestamp_thread); 
  std::cout << std::string(100, 'a') << std::endl; 

  //* 
  // Create the thread(s) to read the NI DAQ card(s) 
  for (unsigned int i=0; i<NCARD; i++) 
  { 
   data_threads[i] = new boost::thread(AcquireData,ports[i],pfi[i],sampleHz,f1,f2,f3); 
   threads.add_thread(data_threads[i]); 
  } 
  //*/ 

  // An alternative to a no-op loop might be to just join_all() and wait  
  // for the threads to react to take_data going to zero.  Might be err-prone, though. 
  // 

  //int32 curTime = clock(); 
  while ( take_data ) 
  { 
  // double T = (curTime - startTime) / CLOCKS_PER_SEC 
  // if (T >= 60.)  
  // { 
  //  take_data = 0; 
  //  break; 
  // } 
   // Sleep for a small amount to free up the CPU 
   boost::this_thread::sleep(boost::posix_time::milliseconds(1000)); 
  } 
 }  
 catch (...) 
 { 
  // TODO: exception handling 
  std::cout << "Caught unhandled exception" << std::endl; 
 } 

 std::cout << "Shutting down threads" << std::endl; 
 threads.interrupt_all(); 
 std::cout << "Releasing lock if necessary" << std::endl; 
 if ( lock.owns_lock() ) lock.unlock(); 
 // Test if the socket is still open; if so, close it. 
 std::cout << "Force socket closed" << std::endl; 
 if ( ctrl_socket.is_open() ) ctrl_socket.close(); 
 std::cout << "Joining all threads" << std::endl; 
 threads.join_all(); 

 int32 curTime = clock(); 
 bytesOut += WriteTime(f1, curTime); 
 std::cout << "Time into Run: " << ((curTime - startTime)/CLOCKS_PER_SEC/60) << " minutes " 
  << ((curTime - startTime)/CLOCKS_PER_SEC % 60) << " sec" << std::endl; 
 std::cout << "EOF Dumping data, total of " << bufCnt << " buffers and " << bytesOut << " bytes" << std::endl; 
 fclose(f1); 
 fclose(f2); 
 fclose(f3); 
 std::cout << "Output file = " << fname << std::endl; 

 std::cout << "End of program, press Enter key to quit" << std::endl; 
 getchar(); 
 std::cout << "Goodbye" << std::endl; 
 return 0; 
} 

 try  
 { 
  // Create the control server thread with the socket 
  ctrl_socket_thread = new boost::thread(ControlServer,f1,&ctrl_socket); 
  threads.add_thread(ctrl_socket_thread); 

  // Create the thread that writes timestamps to the file 
  timestamp_thread = new boost::thread(RecordTime,startTime,f1); 
  threads.add_thread(timestamp_thread); 
  std::cout << std::string(100, 'a') << std::endl; 

  //* 
  // Create the thread(s) to read the NI DAQ card(s) 
  for (unsigned int i=0; i<NCARD; i++) 
  { 
   data_threads[i] = new boost::thread(AcquireData,ports[i],pfi[i],sampleHz,f1,f2,f3); 
   threads.add_thread(data_threads[i]); 
  } 
  //*/ 

  // An alternative to a no-op loop might be to just join_all() and wait  
  // for the threads to react to take_data going to zero.  Might be err-prone, though. 
  // 

  //int32 curTime = clock(); 
  while ( take_data ) 
  { 
  // double T = (curTime - startTime) / CLOCKS_PER_SEC 
  // if (T >= 60.)  
  // { 
  //  take_data = 0; 
  //  break; 
  // } 
   // Sleep for a small amount to free up the CPU 
   boost::this_thread::sleep(boost::posix_time::milliseconds(1000)); 
  } 
 }  
 catch (...) 
 { 
  // TODO: exception handling 
  std::cout << "Caught unhandled exception" << std::endl; 
 }

  //* 
  // Create the thread(s) to read the NI DAQ card(s) 
  for (unsigned int i=0; i<NCARD; i++) 
  { 
   data_threads[i] = new boost::thread(AcquireData,ports[i],pfi[i],sampleHz,f1,f2,f3); 
   threads.add_thread(data_threads[i]); 
  } 
  //*/main 関数



void 
AcquireData(std::string ports, std::string pfi, double sampleHz, FILE* fp, FILE* fp2, FILE* fp3) 
{ 
#ifdef __linux__ 
#else 
 std::cout << "Acquiring data on " << ports << " with " << pfi << std::endl; 

 /*********************************************/ 
 // DAQmx Configure Code 
 /*********************************************/ 
 TaskHandle taskHandle=0; 
 //uInt32 data[1000000]; // container for data from INTT 
 int32 cnt = 0; 
 int32 datacnt = 0; 
 //int32 cksum = 0; 
 //uInt32  data1[163840]; // it's used for output 
 // new array of uInt64 to have all data from INTT "AND" the timing of the data taking.  
 // Therefore range of data need to be extended from 32 bit to 64 bit. 
 // --> maybe no need 
 // uInt64  data_to_be_written[163840]; 

 uInt32 data[1000000/2]; // container for data from INTT 
 uInt32  data1[163840/2]; // it's used for output 
 uInt32 timing_data[163840/2]; 
 uInt32 PacketData[10000/2]; 

 //uInt32 PacketData[10000]; 

 int counter_temp = 0; 
 try 
 { 
  DAQmxErrCheck(DAQmxCreateTask("", &taskHandle)); 
  DAQmxErrCheck(DAQmxCreateDIChan(taskHandle, ports.c_str(), "", DAQmx_Val_ChanForAllLines)); 
  DAQmxErrCheck(DAQmxCfgSampClkTiming(taskHandle, "", sampleHz, 
   DAQmx_Val_Rising, DAQmx_Val_FiniteSamps, 1000000)); 
  DAQmxErrCheck(DAQmxExportSignal(taskHandle, DAQmx_Val_SampleClock, pfi.c_str())); 

  /*********************************************/ 
  // DAQmx Read Code 
  /*********************************************/ 

  int32 ibuf = 0; 
  int32 chan_id = 0; 
  int32 evtcnt = 0; 
  int32 numRead, index; 
  uInt16 first_word, second_word; 

  bool trailer_found = true; 
  bool header_found = false; 
  bool reading_data = false; 

  int word_counter = 0; 
  uInt32 det_id, ampl, event, bco, fem_id; 

  int word_cnt = 0; // counter for data array, 
  bool end_packet_found = false; //has end-packet (two successive '0' words) been found yet? 
  int end_zeros = 0; 

  //sprintf(fileName, "c:/mannel/fphx_raw_%2.2d%2.2d%2.2d-%2.2d%2.2d.dat", 
   //timeinfo->tm_mday, timeinfo->tm_mon + 1, 
   //timeinfo->tm_year - 100, timeinfo->tm_hour, timeinfo->tm_min); 

  while (take_data) { 
   //take_data = 0; 
   //if (counter_temp > 30000) 
   // break; 

   // take the current timing just before reading data  
   time_t nownow = time(&nownow); 
   struct tm* timeinfo = localtime(&nownow); 

   // take the current timing in better resolution 
   SYSTEMTIME st; 
   GetLocalTime(&st); 

   DAQmxErrCheck(DAQmxStartTask(taskHandle)); 
   DAQmxErrCheck(DAQmxReadDigitalU32(taskHandle, -1, 10.0, DAQmx_Val_GroupByChannel, 
    data, 1000000, &numRead, NULL)); 
   DAQmxErrCheck(DAQmxStopTask(taskHandle)); 

   for (index = 0; index < 1000000; index++) { 
    //if (counter_temp > 30) 
    // break; 

    if (roc) 
    { 
     //fprintf (fp3, "%#x\n", data[index]); 
     // if ((data[index]&0xFFFFFFFF)!=0 || (word_cnt>0 && word_cnt <5))  
     // Do not read data words that are 0 unless 
     //     (1) we are in the middle of the header (word_cnt<5) or  
     //     (2) we are reading data from a packet but have not yet found two 0 data words 
     //     (the second to last word in a packet which is a status word can be zero also): 
     if ((data[index] & 0xFFFFFFFF) != 0 || (word_cnt > 0 && word_cnt < 5) || (reading_data && !end_packet_found && word_cnt > 5)) 
     { 
      evtcnt++; 

      //if (index < 30) printf("Data = %#x\n", data[index]); 
      //printf("Data = %#x\n", data[index]); 
      //printf("word count = %i\n", word_cnt); 
      //fprintf (fp2, "%#x\n", data[index]); 

      // If we have already gotten past the header words and there is a zero word, count it 
      // so we know when we have seen at least two 0s" 
      if ((data[index] & 0xFFFFFFFF) == 0 && (word_cnt > 5) && !end_packet_found && end_zeros < 1) { 
       end_zeros++; 
      } 
      else if ((data[index] & 0xFFFFFFFF) == 0 && (word_cnt > 5) && !end_packet_found && end_zeros == 1) { 
       end_packet_found = true;  //We have truely reached the end of the packet 
       end_zeros = 0; 
      } 

      if (!reading_data) { 
       //word_cnt = 0; 
       word_cnt++; 
       reading_data = true; 
      } 
      else { 
       word_cnt++; 
      } 
      PacketData[word_cnt] = data[index]; 
     } 
     else if (reading_data) { 
      // This is an end of packet '0' 

      // printf("Data = %#x\n", data[index]); 

      // Write packet data to output file if there is any data in the packet: 
      if (word_cnt > 5) { 

       // /* 
       printf("Data[index-word_cnt-2] = %#x\n", data[index - word_cnt - 2]); 
       printf("Data[index-word_cnt-1] = %#x\n", data[index - word_cnt - 1]); 
       printf("Data[index-word_cnt] = %#x\n", data[index - word_cnt]); 
       printf("Data[index+3] = %#x\n", data[index - word_cnt + 3]); 
       printf("Event = %#x\n", PacketData[1]); 
       printf("BCO = %#x\n", PacketData[5]); 
       printf("Ampl = %#x\n", PacketData[4]); 
       // */ 

       // data can be discriminated from data hits because the chip ID will be 0: 
       data1[cnt] = ((PacketData[1] & 0xFFFF) << 16) | (0x0001); //Store the event number 
       timing_data[cnt] = 123456; 
       //printf("Event = %i, word_cnt = %i, datacnt = %i\n", data1[cnt], word_cnt, datacnt); 
       cnt++; 

       data1[cnt] = ((PacketData[5] & 0xFFFF) << 16) | (0x0002); //Store the BCO 
       timing_data[cnt] = 123456; 
       //printf("BCO, Data = %i, %#x\n", bco, data1[cnt]); 
       cnt++; 

       int32 word; 
       //for (int iword = 0; iword < word_cnt-5; iword++){   
       for (int iword = 0; iword < word_cnt - 8; iword++) {  //do not read five header words, two trailer words or two end-packet 0's 

        data1[cnt] = (((PacketData[4] & 0x7F) << 24) | ((PacketData[5] & 0x7F) << 16) | ((PacketData[iword + 6]) & 0xFFFF)); 
        timing_data[cnt] = 123456; 
        word       = (((PacketData[4] & 0x7F) << 24) | ((PacketData[5] & 0x7F) << 16) | ((PacketData[iword + 6]) & 0xFFFF)); 

        //data_to_be_written =  
        datacnt++; 

        if (printData) { 
         int adc, chan_id, chipid; 
         adc = (word & 0x07); 
         chan_id = (word >> 9) & 0x7F; //(word & 0x200) >>3) | ((word & 0xFC00)>>10); //(word>>9) & 0x3F ; 
         chipid = (word >> 3) & 0x3F; 

         //if (datacnt%1000 == 0 && chipid >0){  
         if (datacnt > 0 && chipid > 0) { // Modified by Y.Yamaguchi on Nov.10, 2016 
          //printf("data %#x, chip_id %2i chan %3i, adc %i, ampl %i\n",word, chipid, chan_id, adc, ampl); 
          int ampl = ((PacketData[4] & 0x7F)); 
          //std::cout << st.wHour << ":" << st.wMinute << ":" << st.wSecond << "." << st.wMilliseconds << std::endl; 
          printf("data %#x, chip_id %2i chan %3i, adc %i, ampl %i, time %2.2d:%2.2d:%2.2d\n", 
           word, chipid, chan_id, adc, ampl, timeinfo->tm_hour, timeinfo->tm_min, timeinfo->tm_sec); 

          counter_temp++; 
         } // end of if (datacnt > 0 && chipid > 0) 
        } // end of if (!printData) 

        cnt++; 
       } // end of for (int iword = 0; iword < word_cnt - 8; iword++) 

      } // end of if (word_cnt > 5) 

      reading_data = false; 
      word_cnt = 0; 
      end_packet_found = false; 
      end_zeros = 0; 

     } // end of else if (reading_data) 

    } // end of if (roc) 

      //if (cnt >= nmax - 20) { // dump data to the output file when amount of data is close to the maximum 
      if (cnt >= nmax/2 - 20) { // dump data to the output file when amount of data is close to the maximum 

     uInt32* buf = new uInt32[cnt]; 
     boost::scoped_array<uInt32> tmp(buf); // automatic memory deletion at end of scope 
     std::copy(data1, data1 + cnt, buf); 
     std::copy(timing_data, timing_data + cnt, buf + cnt); 
     bytesOut += WriteData(fp, cnt, buf); 

     //bytesOut += WriteData(fp, cnt, data1); 
     ibuf = 0; 
     cnt = 0; // reset counter 
     datacnt = 0; 
     //cksum = 0; 
    } // end of if (cnt >= nmax - 20) 
   }  // end of for (index = 0; index < 1000000; index++) 
  } // end of while ( take_data ) 
 } // end of try 
 catch (const DAQError& e) 
 { 
  std::cout << "DAQmx error caught: " << e.what() << std::endl; 
 } 
 catch (const std::exception& e) 
 { 
  std::cout << "Caught exception: " << e.what() << std::endl; 
 } 
 catch (...) 
 { 
  std::cout << "Caught unhandled exception... " << std::endl; 
 } 

 if (cnt > 0) { // if there is any data in the buffer data1, dump it to the output file 
  bytesOut += WriteData(fp, cnt, data1); 
  fflush(fp); 
  fflush(fp2); 
 } 

 if( taskHandle!=0 ) { 
  std::cout << "Stopping DAQ code" << std::endl; 
  /*********************************************/ 
  // DAQmx Stop Code 
  /*********************************************/ 
  DAQmxStopTask(taskHandle); 
  DAQmxClearTask(taskHandle); 
  std::cout << "Stopped DAQ code" << std::endl; 
 } 
#endif 
} 
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終了ボタンを押すまでループ

AcquireData 関数



void 
AcquireData(std::string ports, std::string pfi, double sampleHz, FILE* fp, FILE* fp2, FILE* fp3) 
{ 
#ifdef __linux__ 
#else 
 std::cout << "Acquiring data on " << ports << " with " << pfi << std::endl; 

 /*********************************************/ 
 // DAQmx Configure Code 
 /*********************************************/ 
 TaskHandle taskHandle=0; 
 //uInt32 data[1000000]; // container for data from INTT 
 int32 cnt = 0; 
 int32 datacnt = 0; 
 //int32 cksum = 0; 
 //uInt32  data1[163840]; // it's used for output 
 // new array of uInt64 to have all data from INTT "AND" the timing of the data taking.  
 // Therefore range of data need to be extended from 32 bit to 64 bit. 
 // --> maybe no need 
 // uInt64  data_to_be_written[163840]; 

 uInt32 data[1000000/2]; // container for data from INTT 
 uInt32  data1[163840/2]; // it's used for output 
 uInt32 timing_data[163840/2]; 
 uInt32 PacketData[10000/2]; 

 //uInt32 PacketData[10000]; 

 int counter_temp = 0; 
 try 
 { 
  DAQmxErrCheck(DAQmxCreateTask("", &taskHandle)); 
  DAQmxErrCheck(DAQmxCreateDIChan(taskHandle, ports.c_str(), "", DAQmx_Val_ChanForAllLines)); 
  DAQmxErrCheck(DAQmxCfgSampClkTiming(taskHandle, "", sampleHz, 
   DAQmx_Val_Rising, DAQmx_Val_FiniteSamps, 1000000)); 
  DAQmxErrCheck(DAQmxExportSignal(taskHandle, DAQmx_Val_SampleClock, pfi.c_str())); 

  /*********************************************/ 
  // DAQmx Read Code 
  /*********************************************/ 

  int32 ibuf = 0; 
  int32 chan_id = 0; 
  int32 evtcnt = 0; 
  int32 numRead, index; 
  uInt16 first_word, second_word; 

  bool trailer_found = true; 
  bool header_found = false; 
  bool reading_data = false; 

  int word_counter = 0; 
  uInt32 det_id, ampl, event, bco, fem_id; 

  int word_cnt = 0; // counter for data array, 
  bool end_packet_found = false; //has end-packet (two successive '0' words) been found yet? 
  int end_zeros = 0; 

  //sprintf(fileName, "c:/mannel/fphx_raw_%2.2d%2.2d%2.2d-%2.2d%2.2d.dat", 
   //timeinfo->tm_mday, timeinfo->tm_mon + 1, 
   //timeinfo->tm_year - 100, timeinfo->tm_hour, timeinfo->tm_min); 

  while (take_data) { 
   //take_data = 0; 
   //if (counter_temp > 30000) 
   // break; 

   // take the current timing just before reading data  
   time_t nownow = time(&nownow); 
   struct tm* timeinfo = localtime(&nownow); 

   // take the current timing in better resolution 
   SYSTEMTIME st; 
   GetLocalTime(&st); 

   DAQmxErrCheck(DAQmxStartTask(taskHandle)); 
   DAQmxErrCheck(DAQmxReadDigitalU32(taskHandle, -1, 10.0, DAQmx_Val_GroupByChannel, 
    data, 1000000, &numRead, NULL)); 
   DAQmxErrCheck(DAQmxStopTask(taskHandle)); 

   for (index = 0; index < 1000000; index++) { 
    //if (counter_temp > 30) 
    // break; 

    if (roc) 
    { 
     //fprintf (fp3, "%#x\n", data[index]); 
     // if ((data[index]&0xFFFFFFFF)!=0 || (word_cnt>0 && word_cnt <5))  
     // Do not read data words that are 0 unless 
     //     (1) we are in the middle of the header (word_cnt<5) or  
     //     (2) we are reading data from a packet but have not yet found two 0 data words 
     //     (the second to last word in a packet which is a status word can be zero also): 
     if ((data[index] & 0xFFFFFFFF) != 0 || (word_cnt > 0 && word_cnt < 5) || (reading_data && !end_packet_found && word_cnt > 5)) 
     { 
      evtcnt++; 

      //if (index < 30) printf("Data = %#x\n", data[index]); 
      //printf("Data = %#x\n", data[index]); 
      //printf("word count = %i\n", word_cnt); 
      //fprintf (fp2, "%#x\n", data[index]); 

      // If we have already gotten past the header words and there is a zero word, count it 
      // so we know when we have seen at least two 0s" 
      if ((data[index] & 0xFFFFFFFF) == 0 && (word_cnt > 5) && !end_packet_found && end_zeros < 1) { 
       end_zeros++; 
      } 
      else if ((data[index] & 0xFFFFFFFF) == 0 && (word_cnt > 5) && !end_packet_found && end_zeros == 1) { 
       end_packet_found = true;  //We have truely reached the end of the packet 
       end_zeros = 0; 
      } 

      if (!reading_data) { 
       //word_cnt = 0; 
       word_cnt++; 
       reading_data = true; 
      } 
      else { 
       word_cnt++; 
      } 
      PacketData[word_cnt] = data[index]; 
     } 
     else if (reading_data) { 
      // This is an end of packet '0' 

      // printf("Data = %#x\n", data[index]); 

      // Write packet data to output file if there is any data in the packet: 
      if (word_cnt > 5) { 

       // /* 
       printf("Data[index-word_cnt-2] = %#x\n", data[index - word_cnt - 2]); 
       printf("Data[index-word_cnt-1] = %#x\n", data[index - word_cnt - 1]); 
       printf("Data[index-word_cnt] = %#x\n", data[index - word_cnt]); 
       printf("Data[index+3] = %#x\n", data[index - word_cnt + 3]); 
       printf("Event = %#x\n", PacketData[1]); 
       printf("BCO = %#x\n", PacketData[5]); 
       printf("Ampl = %#x\n", PacketData[4]); 
       // */ 

       // data can be discriminated from data hits because the chip ID will be 0: 
       data1[cnt] = ((PacketData[1] & 0xFFFF) << 16) | (0x0001); //Store the event number 
       timing_data[cnt] = 123456; 
       //printf("Event = %i, word_cnt = %i, datacnt = %i\n", data1[cnt], word_cnt, datacnt); 
       cnt++; 

       data1[cnt] = ((PacketData[5] & 0xFFFF) << 16) | (0x0002); //Store the BCO 
       timing_data[cnt] = 123456; 
       //printf("BCO, Data = %i, %#x\n", bco, data1[cnt]); 
       cnt++; 

       int32 word; 
       //for (int iword = 0; iword < word_cnt-5; iword++){   
       for (int iword = 0; iword < word_cnt - 8; iword++) {  //do not read five header words, two trailer words or two end-packet 0's 

        data1[cnt] = (((PacketData[4] & 0x7F) << 24) | ((PacketData[5] & 0x7F) << 16) | ((PacketData[iword + 6]) & 0xFFFF)); 
        timing_data[cnt] = 123456; 
        word       = (((PacketData[4] & 0x7F) << 24) | ((PacketData[5] & 0x7F) << 16) | ((PacketData[iword + 6]) & 0xFFFF)); 

        //data_to_be_written =  
        datacnt++; 

        if (printData) { 
         int adc, chan_id, chipid; 
         adc = (word & 0x07); 
         chan_id = (word >> 9) & 0x7F; //(word & 0x200) >>3) | ((word & 0xFC00)>>10); //(word>>9) & 0x3F ; 
         chipid = (word >> 3) & 0x3F; 

         //if (datacnt%1000 == 0 && chipid >0){  
         if (datacnt > 0 && chipid > 0) { // Modified by Y.Yamaguchi on Nov.10, 2016 
          //printf("data %#x, chip_id %2i chan %3i, adc %i, ampl %i\n",word, chipid, chan_id, adc, ampl); 
          int ampl = ((PacketData[4] & 0x7F)); 
          //std::cout << st.wHour << ":" << st.wMinute << ":" << st.wSecond << "." << st.wMilliseconds << std::endl; 
          printf("data %#x, chip_id %2i chan %3i, adc %i, ampl %i, time %2.2d:%2.2d:%2.2d\n", 
           word, chipid, chan_id, adc, ampl, timeinfo->tm_hour, timeinfo->tm_min, timeinfo->tm_sec); 

          counter_temp++; 
         } // end of if (datacnt > 0 && chipid > 0) 
        } // end of if (!printData) 

        cnt++; 
       } // end of for (int iword = 0; iword < word_cnt - 8; iword++) 

      } // end of if (word_cnt > 5) 

      reading_data = false; 
      word_cnt = 0; 
      end_packet_found = false; 
      end_zeros = 0; 

     } // end of else if (reading_data) 

    } // end of if (roc) 

      //if (cnt >= nmax - 20) { // dump data to the output file when amount of data is close to the maximum 
      if (cnt >= nmax/2 - 20) { // dump data to the output file when amount of data is close to the maximum 

     uInt32* buf = new uInt32[cnt]; 
     boost::scoped_array<uInt32> tmp(buf); // automatic memory deletion at end of scope 
     std::copy(data1, data1 + cnt, buf); 
     std::copy(timing_data, timing_data + cnt, buf + cnt); 
     bytesOut += WriteData(fp, cnt, buf); 

     //bytesOut += WriteData(fp, cnt, data1); 
     ibuf = 0; 
     cnt = 0; // reset counter 
     datacnt = 0; 
     //cksum = 0; 
    } // end of if (cnt >= nmax - 20) 
   }  // end of for (index = 0; index < 1000000; index++) 
  } // end of while ( take_data ) 
 } // end of try 
 catch (const DAQError& e) 
 { 
  std::cout << "DAQmx error caught: " << e.what() << std::endl; 
 } 
 catch (const std::exception& e) 
 { 
  std::cout << "Caught exception: " << e.what() << std::endl; 
 } 
 catch (...) 
 { 
  std::cout << "Caught unhandled exception... " << std::endl; 
 } 

 if (cnt > 0) { // if there is any data in the buffer data1, dump it to the output file 
  bytesOut += WriteData(fp, cnt, data1); 
  fflush(fp); 
  fflush(fp2); 
 } 

 if( taskHandle!=0 ) { 
  std::cout << "Stopping DAQ code" << std::endl; 
  /*********************************************/ 
  // DAQmx Stop Code 
  /*********************************************/ 
  DAQmxStopTask(taskHandle); 
  DAQmxClearTask(taskHandle); 
  std::cout << "Stopped DAQ code" << std::endl; 
 } 
#endif 
} 
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終了ボタンを押すまでループ

NI のボードからデータ読み出し

AcquireData 関数



void 
AcquireData(std::string ports, std::string pfi, double sampleHz, FILE* fp, FILE* fp2, FILE* fp3) 
{ 
#ifdef __linux__ 
#else 
 std::cout << "Acquiring data on " << ports << " with " << pfi << std::endl; 

 /*********************************************/ 
 // DAQmx Configure Code 
 /*********************************************/ 
 TaskHandle taskHandle=0; 
 //uInt32 data[1000000]; // container for data from INTT 
 int32 cnt = 0; 
 int32 datacnt = 0; 
 //int32 cksum = 0; 
 //uInt32  data1[163840]; // it's used for output 
 // new array of uInt64 to have all data from INTT "AND" the timing of the data taking.  
 // Therefore range of data need to be extended from 32 bit to 64 bit. 
 // --> maybe no need 
 // uInt64  data_to_be_written[163840]; 

 uInt32 data[1000000/2]; // container for data from INTT 
 uInt32  data1[163840/2]; // it's used for output 
 uInt32 timing_data[163840/2]; 
 uInt32 PacketData[10000/2]; 

 //uInt32 PacketData[10000]; 

 int counter_temp = 0; 
 try 
 { 
  DAQmxErrCheck(DAQmxCreateTask("", &taskHandle)); 
  DAQmxErrCheck(DAQmxCreateDIChan(taskHandle, ports.c_str(), "", DAQmx_Val_ChanForAllLines)); 
  DAQmxErrCheck(DAQmxCfgSampClkTiming(taskHandle, "", sampleHz, 
   DAQmx_Val_Rising, DAQmx_Val_FiniteSamps, 1000000)); 
  DAQmxErrCheck(DAQmxExportSignal(taskHandle, DAQmx_Val_SampleClock, pfi.c_str())); 

  /*********************************************/ 
  // DAQmx Read Code 
  /*********************************************/ 

  int32 ibuf = 0; 
  int32 chan_id = 0; 
  int32 evtcnt = 0; 
  int32 numRead, index; 
  uInt16 first_word, second_word; 

  bool trailer_found = true; 
  bool header_found = false; 
  bool reading_data = false; 

  int word_counter = 0; 
  uInt32 det_id, ampl, event, bco, fem_id; 

  int word_cnt = 0; // counter for data array, 
  bool end_packet_found = false; //has end-packet (two successive '0' words) been found yet? 
  int end_zeros = 0; 

  //sprintf(fileName, "c:/mannel/fphx_raw_%2.2d%2.2d%2.2d-%2.2d%2.2d.dat", 
   //timeinfo->tm_mday, timeinfo->tm_mon + 1, 
   //timeinfo->tm_year - 100, timeinfo->tm_hour, timeinfo->tm_min); 

  while (take_data) { 
   //take_data = 0; 
   //if (counter_temp > 30000) 
   // break; 

   // take the current timing just before reading data  
   time_t nownow = time(&nownow); 
   struct tm* timeinfo = localtime(&nownow); 

   // take the current timing in better resolution 
   SYSTEMTIME st; 
   GetLocalTime(&st); 

   DAQmxErrCheck(DAQmxStartTask(taskHandle)); 
   DAQmxErrCheck(DAQmxReadDigitalU32(taskHandle, -1, 10.0, DAQmx_Val_GroupByChannel, 
    data, 1000000, &numRead, NULL)); 
   DAQmxErrCheck(DAQmxStopTask(taskHandle)); 

   for (index = 0; index < 1000000; index++) { 
    //if (counter_temp > 30) 
    // break; 

    if (roc) 
    { 
     //fprintf (fp3, "%#x\n", data[index]); 
     // if ((data[index]&0xFFFFFFFF)!=0 || (word_cnt>0 && word_cnt <5))  
     // Do not read data words that are 0 unless 
     //     (1) we are in the middle of the header (word_cnt<5) or  
     //     (2) we are reading data from a packet but have not yet found two 0 data words 
     //     (the second to last word in a packet which is a status word can be zero also): 
     if ((data[index] & 0xFFFFFFFF) != 0 || (word_cnt > 0 && word_cnt < 5) || (reading_data && !end_packet_found && word_cnt > 5)) 
     { 
      evtcnt++; 

      //if (index < 30) printf("Data = %#x\n", data[index]); 
      //printf("Data = %#x\n", data[index]); 
      //printf("word count = %i\n", word_cnt); 
      //fprintf (fp2, "%#x\n", data[index]); 

      // If we have already gotten past the header words and there is a zero word, count it 
      // so we know when we have seen at least two 0s" 
      if ((data[index] & 0xFFFFFFFF) == 0 && (word_cnt > 5) && !end_packet_found && end_zeros < 1) { 
       end_zeros++; 
      } 
      else if ((data[index] & 0xFFFFFFFF) == 0 && (word_cnt > 5) && !end_packet_found && end_zeros == 1) { 
       end_packet_found = true;  //We have truely reached the end of the packet 
       end_zeros = 0; 
      } 

      if (!reading_data) { 
       //word_cnt = 0; 
       word_cnt++; 
       reading_data = true; 
      } 
      else { 
       word_cnt++; 
      } 
      PacketData[word_cnt] = data[index]; 
     } 
     else if (reading_data) { 
      // This is an end of packet '0' 

      // printf("Data = %#x\n", data[index]); 

      // Write packet data to output file if there is any data in the packet: 
      if (word_cnt > 5) { 

       // /* 
       printf("Data[index-word_cnt-2] = %#x\n", data[index - word_cnt - 2]); 
       printf("Data[index-word_cnt-1] = %#x\n", data[index - word_cnt - 1]); 
       printf("Data[index-word_cnt] = %#x\n", data[index - word_cnt]); 
       printf("Data[index+3] = %#x\n", data[index - word_cnt + 3]); 
       printf("Event = %#x\n", PacketData[1]); 
       printf("BCO = %#x\n", PacketData[5]); 
       printf("Ampl = %#x\n", PacketData[4]); 
       // */ 

       // data can be discriminated from data hits because the chip ID will be 0: 
       data1[cnt] = ((PacketData[1] & 0xFFFF) << 16) | (0x0001); //Store the event number 
       timing_data[cnt] = 123456; 
       //printf("Event = %i, word_cnt = %i, datacnt = %i\n", data1[cnt], word_cnt, datacnt); 
       cnt++; 

       data1[cnt] = ((PacketData[5] & 0xFFFF) << 16) | (0x0002); //Store the BCO 
       timing_data[cnt] = 123456; 
       //printf("BCO, Data = %i, %#x\n", bco, data1[cnt]); 
       cnt++; 

       int32 word; 
       //for (int iword = 0; iword < word_cnt-5; iword++){   
       for (int iword = 0; iword < word_cnt - 8; iword++) {  //do not read five header words, two trailer words or two end-packet 0's 

        data1[cnt] = (((PacketData[4] & 0x7F) << 24) | ((PacketData[5] & 0x7F) << 16) | ((PacketData[iword + 6]) & 0xFFFF)); 
        timing_data[cnt] = 123456; 
        word       = (((PacketData[4] & 0x7F) << 24) | ((PacketData[5] & 0x7F) << 16) | ((PacketData[iword + 6]) & 0xFFFF)); 

        //data_to_be_written =  
        datacnt++; 

        if (printData) { 
         int adc, chan_id, chipid; 
         adc = (word & 0x07); 
         chan_id = (word >> 9) & 0x7F; //(word & 0x200) >>3) | ((word & 0xFC00)>>10); //(word>>9) & 0x3F ; 
         chipid = (word >> 3) & 0x3F; 

         //if (datacnt%1000 == 0 && chipid >0){  
         if (datacnt > 0 && chipid > 0) { // Modified by Y.Yamaguchi on Nov.10, 2016 
          //printf("data %#x, chip_id %2i chan %3i, adc %i, ampl %i\n",word, chipid, chan_id, adc, ampl); 
          int ampl = ((PacketData[4] & 0x7F)); 
          //std::cout << st.wHour << ":" << st.wMinute << ":" << st.wSecond << "." << st.wMilliseconds << std::endl; 
          printf("data %#x, chip_id %2i chan %3i, adc %i, ampl %i, time %2.2d:%2.2d:%2.2d\n", 
           word, chipid, chan_id, adc, ampl, timeinfo->tm_hour, timeinfo->tm_min, timeinfo->tm_sec); 

          counter_temp++; 
         } // end of if (datacnt > 0 && chipid > 0) 
        } // end of if (!printData) 

        cnt++; 
       } // end of for (int iword = 0; iword < word_cnt - 8; iword++) 

      } // end of if (word_cnt > 5) 

      reading_data = false; 
      word_cnt = 0; 
      end_packet_found = false; 
      end_zeros = 0; 

     } // end of else if (reading_data) 

    } // end of if (roc) 

      //if (cnt >= nmax - 20) { // dump data to the output file when amount of data is close to the maximum 
      if (cnt >= nmax/2 - 20) { // dump data to the output file when amount of data is close to the maximum 

     uInt32* buf = new uInt32[cnt]; 
     boost::scoped_array<uInt32> tmp(buf); // automatic memory deletion at end of scope 
     std::copy(data1, data1 + cnt, buf); 
     std::copy(timing_data, timing_data + cnt, buf + cnt); 
     bytesOut += WriteData(fp, cnt, buf); 

     //bytesOut += WriteData(fp, cnt, data1); 
     ibuf = 0; 
     cnt = 0; // reset counter 
     datacnt = 0; 
     //cksum = 0; 
    } // end of if (cnt >= nmax - 20) 
   }  // end of for (index = 0; index < 1000000; index++) 
  } // end of while ( take_data ) 
 } // end of try 
 catch (const DAQError& e) 
 { 
  std::cout << "DAQmx error caught: " << e.what() << std::endl; 
 } 
 catch (const std::exception& e) 
 { 
  std::cout << "Caught exception: " << e.what() << std::endl; 
 } 
 catch (...) 
 { 
  std::cout << "Caught unhandled exception... " << std::endl; 
 } 

 if (cnt > 0) { // if there is any data in the buffer data1, dump it to the output file 
  bytesOut += WriteData(fp, cnt, data1); 
  fflush(fp); 
  fflush(fp2); 
 } 

 if( taskHandle!=0 ) { 
  std::cout << "Stopping DAQ code" << std::endl; 
  /*********************************************/ 
  // DAQmx Stop Code 
  /*********************************************/ 
  DAQmxStopTask(taskHandle); 
  DAQmxClearTask(taskHandle); 
  std::cout << "Stopped DAQ code" << std::endl; 
 } 
#endif 
} 
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終了ボタンを押すまでループ

NI のボードからデータ読み出し

バッファーにデータがある程度たまったらファイルにデータ書き出し

AcquireData 関数



void 
AcquireData(std::string ports, std::string pfi, double sampleHz, FILE* fp, FILE* fp2, FILE* fp3) 
{ 
#ifdef __linux__ 
#else 
 std::cout << "Acquiring data on " << ports << " with " << pfi << std::endl; 

 /*********************************************/ 
 // DAQmx Configure Code 
 /*********************************************/ 
 TaskHandle taskHandle=0; 
 //uInt32 data[1000000]; // container for data from INTT 
 int32 cnt = 0; 
 int32 datacnt = 0; 
 //int32 cksum = 0; 
 //uInt32  data1[163840]; // it's used for output 
 // new array of uInt64 to have all data from INTT "AND" the timing of the data taking.  
 // Therefore range of data need to be extended from 32 bit to 64 bit. 
 // --> maybe no need 
 // uInt64  data_to_be_written[163840]; 

 uInt32 data[1000000/2]; // container for data from INTT 
 uInt32  data1[163840/2]; // it's used for output 
 uInt32 timing_data[163840/2]; 
 uInt32 PacketData[10000/2]; 

 //uInt32 PacketData[10000]; 

 int counter_temp = 0; 
 try 
 { 
  DAQmxErrCheck(DAQmxCreateTask("", &taskHandle)); 
  DAQmxErrCheck(DAQmxCreateDIChan(taskHandle, ports.c_str(), "", DAQmx_Val_ChanForAllLines)); 
  DAQmxErrCheck(DAQmxCfgSampClkTiming(taskHandle, "", sampleHz, 
   DAQmx_Val_Rising, DAQmx_Val_FiniteSamps, 1000000)); 
  DAQmxErrCheck(DAQmxExportSignal(taskHandle, DAQmx_Val_SampleClock, pfi.c_str())); 

  /*********************************************/ 
  // DAQmx Read Code 
  /*********************************************/ 

  int32 ibuf = 0; 
  int32 chan_id = 0; 
  int32 evtcnt = 0; 
  int32 numRead, index; 
  uInt16 first_word, second_word; 

  bool trailer_found = true; 
  bool header_found = false; 
  bool reading_data = false; 

  int word_counter = 0; 
  uInt32 det_id, ampl, event, bco, fem_id; 

  int word_cnt = 0; // counter for data array, 
  bool end_packet_found = false; //has end-packet (two successive '0' words) been found yet? 
  int end_zeros = 0; 

  //sprintf(fileName, "c:/mannel/fphx_raw_%2.2d%2.2d%2.2d-%2.2d%2.2d.dat", 
   //timeinfo->tm_mday, timeinfo->tm_mon + 1, 
   //timeinfo->tm_year - 100, timeinfo->tm_hour, timeinfo->tm_min); 

  while (take_data) { 
   //take_data = 0; 
   //if (counter_temp > 30000) 
   // break; 

   // take the current timing just before reading data  
   time_t nownow = time(&nownow); 
   struct tm* timeinfo = localtime(&nownow); 

   // take the current timing in better resolution 
   SYSTEMTIME st; 
   GetLocalTime(&st); 

   DAQmxErrCheck(DAQmxStartTask(taskHandle)); 
   DAQmxErrCheck(DAQmxReadDigitalU32(taskHandle, -1, 10.0, DAQmx_Val_GroupByChannel, 
    data, 1000000, &numRead, NULL)); 
   DAQmxErrCheck(DAQmxStopTask(taskHandle)); 

   for (index = 0; index < 1000000; index++) { 
    //if (counter_temp > 30) 
    // break; 

    if (roc) 
    { 
     //fprintf (fp3, "%#x\n", data[index]); 
     // if ((data[index]&0xFFFFFFFF)!=0 || (word_cnt>0 && word_cnt <5))  
     // Do not read data words that are 0 unless 
     //     (1) we are in the middle of the header (word_cnt<5) or  
     //     (2) we are reading data from a packet but have not yet found two 0 data words 
     //     (the second to last word in a packet which is a status word can be zero also): 
     if ((data[index] & 0xFFFFFFFF) != 0 || (word_cnt > 0 && word_cnt < 5) || (reading_data && !end_packet_found && word_cnt > 5)) 
     { 
      evtcnt++; 

      //if (index < 30) printf("Data = %#x\n", data[index]); 
      //printf("Data = %#x\n", data[index]); 
      //printf("word count = %i\n", word_cnt); 
      //fprintf (fp2, "%#x\n", data[index]); 

      // If we have already gotten past the header words and there is a zero word, count it 
      // so we know when we have seen at least two 0s" 
      if ((data[index] & 0xFFFFFFFF) == 0 && (word_cnt > 5) && !end_packet_found && end_zeros < 1) { 
       end_zeros++; 
      } 
      else if ((data[index] & 0xFFFFFFFF) == 0 && (word_cnt > 5) && !end_packet_found && end_zeros == 1) { 
       end_packet_found = true;  //We have truely reached the end of the packet 
       end_zeros = 0; 
      } 

      if (!reading_data) { 
       //word_cnt = 0; 
       word_cnt++; 
       reading_data = true; 
      } 
      else { 
       word_cnt++; 
      } 
      PacketData[word_cnt] = data[index]; 
     } 
     else if (reading_data) { 
      // This is an end of packet '0' 

      // printf("Data = %#x\n", data[index]); 

      // Write packet data to output file if there is any data in the packet: 
      if (word_cnt > 5) { 

       // /* 
       printf("Data[index-word_cnt-2] = %#x\n", data[index - word_cnt - 2]); 
       printf("Data[index-word_cnt-1] = %#x\n", data[index - word_cnt - 1]); 
       printf("Data[index-word_cnt] = %#x\n", data[index - word_cnt]); 
       printf("Data[index+3] = %#x\n", data[index - word_cnt + 3]); 
       printf("Event = %#x\n", PacketData[1]); 
       printf("BCO = %#x\n", PacketData[5]); 
       printf("Ampl = %#x\n", PacketData[4]); 
       // */ 

       // data can be discriminated from data hits because the chip ID will be 0: 
       data1[cnt] = ((PacketData[1] & 0xFFFF) << 16) | (0x0001); //Store the event number 
       timing_data[cnt] = 123456; 
       //printf("Event = %i, word_cnt = %i, datacnt = %i\n", data1[cnt], word_cnt, datacnt); 
       cnt++; 

       data1[cnt] = ((PacketData[5] & 0xFFFF) << 16) | (0x0002); //Store the BCO 
       timing_data[cnt] = 123456; 
       //printf("BCO, Data = %i, %#x\n", bco, data1[cnt]); 
       cnt++; 

       int32 word; 
       //for (int iword = 0; iword < word_cnt-5; iword++){   
       for (int iword = 0; iword < word_cnt - 8; iword++) {  //do not read five header words, two trailer words or two end-packet 0's 

        data1[cnt] = (((PacketData[4] & 0x7F) << 24) | ((PacketData[5] & 0x7F) << 16) | ((PacketData[iword + 6]) & 0xFFFF)); 
        timing_data[cnt] = 123456; 
        word       = (((PacketData[4] & 0x7F) << 24) | ((PacketData[5] & 0x7F) << 16) | ((PacketData[iword + 6]) & 0xFFFF)); 

        //data_to_be_written =  
        datacnt++; 

        if (printData) { 
         int adc, chan_id, chipid; 
         adc = (word & 0x07); 
         chan_id = (word >> 9) & 0x7F; //(word & 0x200) >>3) | ((word & 0xFC00)>>10); //(word>>9) & 0x3F ; 
         chipid = (word >> 3) & 0x3F; 

         //if (datacnt%1000 == 0 && chipid >0){  
         if (datacnt > 0 && chipid > 0) { // Modified by Y.Yamaguchi on Nov.10, 2016 
          //printf("data %#x, chip_id %2i chan %3i, adc %i, ampl %i\n",word, chipid, chan_id, adc, ampl); 
          int ampl = ((PacketData[4] & 0x7F)); 
          //std::cout << st.wHour << ":" << st.wMinute << ":" << st.wSecond << "." << st.wMilliseconds << std::endl; 
          printf("data %#x, chip_id %2i chan %3i, adc %i, ampl %i, time %2.2d:%2.2d:%2.2d\n", 
           word, chipid, chan_id, adc, ampl, timeinfo->tm_hour, timeinfo->tm_min, timeinfo->tm_sec); 

          counter_temp++; 
         } // end of if (datacnt > 0 && chipid > 0) 
        } // end of if (!printData) 

        cnt++; 
       } // end of for (int iword = 0; iword < word_cnt - 8; iword++) 

      } // end of if (word_cnt > 5) 

      reading_data = false; 
      word_cnt = 0; 
      end_packet_found = false; 
      end_zeros = 0; 

     } // end of else if (reading_data) 

    } // end of if (roc) 

      //if (cnt >= nmax - 20) { // dump data to the output file when amount of data is close to the maximum 
      if (cnt >= nmax/2 - 20) { // dump data to the output file when amount of data is close to the maximum 

     uInt32* buf = new uInt32[cnt]; 
     boost::scoped_array<uInt32> tmp(buf); // automatic memory deletion at end of scope 
     std::copy(data1, data1 + cnt, buf); 
     std::copy(timing_data, timing_data + cnt, buf + cnt); 
     bytesOut += WriteData(fp, cnt, buf); 

     //bytesOut += WriteData(fp, cnt, data1); 
     ibuf = 0; 
     cnt = 0; // reset counter 
     datacnt = 0; 
     //cksum = 0; 
    } // end of if (cnt >= nmax - 20) 
   }  // end of for (index = 0; index < 1000000; index++) 
  } // end of while ( take_data ) 
 } // end of try 
 catch (const DAQError& e) 
 { 
  std::cout << "DAQmx error caught: " << e.what() << std::endl; 
 } 
 catch (const std::exception& e) 
 { 
  std::cout << "Caught exception: " << e.what() << std::endl; 
 } 
 catch (...) 
 { 
  std::cout << "Caught unhandled exception... " << std::endl; 
 } 

 if (cnt > 0) { // if there is any data in the buffer data1, dump it to the output file 
  bytesOut += WriteData(fp, cnt, data1); 
  fflush(fp); 
  fflush(fp2); 
 } 

 if( taskHandle!=0 ) { 
  std::cout << "Stopping DAQ code" << std::endl; 
  /*********************************************/ 
  // DAQmx Stop Code 
  /*********************************************/ 
  DAQmxStopTask(taskHandle); 
  DAQmxClearTask(taskHandle); 
  std::cout << "Stopped DAQ code" << std::endl; 
 } 
#endif 
} 

read_DAQ.c, AcquireData 関数
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終了ボタンを押すまでループ

NI のボードからデータ読み出し

バッファーにデータがある程度たまったらファイルにデータ書き出し

ループ終了時もファイルにデータ書き出し

AcquireData 関数



$ head data/INTT_test_bench/to_be_processed/nwu_fphx_raw_20201002-2032_0.dat 
e 
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書き出されるデータ
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そのままだと読めないので、人が読めるように書き出すと・・・



$ less -S nwu_fphx_raw_20201002-2032_0_decoded.dat 
          4         101          11        1000 
         12         100           0        8181           0           0           0    17104896  1647318794  4175408276 
       8177         102       65537  2147483650      123456  2046878604  2046872990  2046879646  2046879047  2046883750 
       8176         102   238354433  2110324738      123456     4816896     4836176   238485505  2147287042      123456 
       8174         102   429785089  3651993602      123456     2981888     3011928   429916161  3673948162      123456 
       8177         102   621150209   553910274      123456      294912      283976   621215745   560791554      123456 
       8178         102   816381953  3108175874      123456     4423680     4446000   816513025  3115974658      123456 
       8178         102  1012006913   782893058      123456     2785280     2795864  1012137985   794755074      123456 

書き出されるデータ
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$ less -S nwu_fphx_raw_20201002-2032_0_decoded.dat 
          4         101          11        1000 
         12         100           0        8181           0           0           0    17104896  1647318794  4175408276 
       8177         102       65537  2147483650      123456  2046878604  2046872990  2046879646  2046879047  2046883750 
       8176         102   238354433  2110324738      123456     4816896     4836176   238485505  2147287042      123456 
       8174         102   429785089  3651993602      123456     2981888     3011928   429916161  3673948162      123456 
       8177         102   621150209   553910274      123456      294912      283976   621215745   560791554      123456 
       8178         102   816381953  3108175874      123456     4423680     4446000   816513025  3115974658      123456 
       8178         102  1012006913   782893058      123456     2785280     2795864  1012137985   794755074      123456 

書き出されるデータ
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バッファーにたまったイベント



$ less -S nwu_fphx_raw_20201002-2032_0_decoded.dat 
          4         101          11        1000 
         12         100           0        8181           0           0           0    17104896  1647318794  4175408276 
       8177         102       65537  2147483650      123456  2046878604  2046872990  2046879646  2046879047  2046883750 
       8176         102   238354433  2110324738      123456     4816896     4836176   238485505  2147287042      123456 
       8174         102   429785089  3651993602      123456     2981888     3011928   429916161  3673948162      123456 
       8177         102   621150209   553910274      123456      294912      283976   621215745   560791554      123456 
       8178         102   816381953  3108175874      123456     4423680     4446000   816513025  3115974658      123456 
       8178         102  1012006913   782893058      123456     2785280     2795864  1012137985   794755074      123456 

書き出されるデータ
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バッファーにたまったイベント

データグループにあるデータの数 (N)



$ less -S nwu_fphx_raw_20201002-2032_0_decoded.dat 
          4         101          11        1000 
         12         100           0        8181           0           0           0    17104896  1647318794  4175408276 
       8177         102       65537  2147483650      123456  2046878604  2046872990  2046879646  2046879047  2046883750 
       8176         102   238354433  2110324738      123456     4816896     4836176   238485505  2147287042      123456 
       8174         102   429785089  3651993602      123456     2981888     3011928   429916161  3673948162      123456 
       8177         102   621150209   553910274      123456      294912      283976   621215745   560791554      123456 
       8178         102   816381953  3108175874      123456     4423680     4446000   816513025  3115974658      123456 
       8178         102  1012006913   782893058      123456     2785280     2795864  1012137985   794755074      123456 

書き出されるデータ
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バッファーにたまったイベント

データグループにあるデータの数 (N)

データのタイプ

100 設定に関する出力

101 タイムスタンプ

102 INTT のデータ



$ less -S nwu_fphx_raw_20201002-2032_0_decoded.dat 
          4         101          11        1000 
         12         100           0        8181           0           0           0    17104896  1647318794  4175408276 
       8177         102       65537  2147483650      123456  2046878604  2046872990  2046879646  2046879047  2046883750 
       8176         102   238354433  2110324738      123456     4816896     4836176   238485505  2147287042      123456 
       8174         102   429785089  3651993602      123456     2981888     3011928   429916161  3673948162      123456 
       8177         102   621150209   553910274      123456      294912      283976   621215745   560791554      123456 
       8178         102   816381953  3108175874      123456     4423680     4446000   816513025  3115974658      123456 
       8178         102  1012006913   782893058      123456     2785280     2795864  1012137985   794755074      123456 

書き出されるデータ
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バッファーにたまったイベント

データグループにあるデータの数 (N)

データのタイプ

100 設定に関する出力

101 タイムスタンプ

102 INTT のデータ

INTT のイベント

1 ～ N-1 番目 ：INTT のイベント (32bit)

N 番目：チェックサム



$ less -S nwu_fphx_raw_20201002-2032_0_decoded.dat 
          4         101          11        1000 
         12         100           0        8181           0           0           0    17104896  1647318794  4175408276 
       8177         102       65537  2147483650      123456  2046878604  2046872990  2046879646  2046879047  2046883750 
       8176         102   238354433  2110324738      123456     4816896     4836176   238485505  2147287042      123456 
       8174         102   429785089  3651993602      123456     2981888     3011928   429916161  3673948162      123456 
       8177         102   621150209   553910274      123456      294912      283976   621215745   560791554      123456 
       8178         102   816381953  3108175874      123456     4423680     4446000   816513025  3115974658      123456 
       8178         102  1012006913   782893058      123456     2785280     2795864  1012137985   794755074      123456 

書き出されるデータ
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バッファーにたまったイベント

データグループにあるデータの数 (N)

データのタイプ

100 設定に関する出力

101 タイムスタンプ

102 INTT のデータ

INTT のイベント

1 ～ N-1 番目 ：INTT のイベント (32bit)

N 番目：チェックサム   TTree *tree = new TTree("tree","chip info"); 

  tree->Branch("adc",      &adc,      "adc/I"      ); 
  tree->Branch("ampl",     &ampl,     "ampl/I"     ); 
  tree->Branch("chip_id",  &chip_id,  "chip_id/I"  ); 
  tree->Branch("fpga_id",  &fpga_id,  "fpga_id/I"  ); 
  tree->Branch("module",   &module,   "module/I"   ); 
  tree->Branch("chan_id",  &chan_id,  "chan_id/I"  ); 
  tree->Branch("fem_id",   &fem_id,   "fem_id/I"   ); 
  tree->Branch("bco",      &bco,      "bco/I"      ); 
  tree->Branch("bco_full", &bco_full, "bco_full/I" ); 
  tree->Branch("event",    &ievent,   "event/I"    );



 //uInt32 data[1000000]; // container for data from INTT 
 int32 cnt = 0; 
 int32 datacnt = 0; 
 //int32 cksum = 0; 
 //uInt32  data1[163840]; // it's used for output 
 // new array of uInt64 to have all data from INTT "AND" the timing of the data taking.  
 // Therefore range of data need to be extended from 32 bit to 64 bit. 
 // --> maybe no need 
 // uInt64  data_to_be_written[163840]; 

 uInt32 data[1000000/2]; // container for data from INTT 
 uInt32  data1[163840/2]; // it's used for output 
 uInt32 timing_data[163840/2]; 
 uInt32 PacketData[10000/2]; 

 //uInt32 PacketData[10000]; 

 int counter_temp = 0; 
 try 
 { 
  DAQmxErrCheck(DAQmxCreateTask("", &taskHandle)); 
  DAQmxErrCheck(DAQmxCreateDIChan(taskHandle, ports.c_str(), "", DAQmx_Val_ChanForAllLines)); 
  DAQmxErrCheck(DAQmxCfgSampClkTiming(taskHandle, "", sampleHz, 
   DAQmx_Val_Rising, DAQmx_Val_FiniteSamps, 1000000)); 
  DAQmxErrCheck(DAQmxExportSignal(taskHandle, DAQmx_Val_SampleClock, pfi.c_str())); 

  /*********************************************/ 
  // DAQmx Read Code 
  /*********************************************/ 

  int32 ibuf = 0; 
  int32 chan_id = 0; 
  int32 evtcnt = 0; 
  int32 numRead, index; 
  uInt16 first_word, second_word; 

  bool trailer_found = true; 
  bool header_found = false; 
  bool reading_data = false; 

  int word_counter = 0; 
  uInt32 det_id, ampl, event, bco, fem_id; 

  int word_cnt = 0; // counter for data array, 
  bool end_packet_found = false; //has end-packet (two successive '0' words) been found yet? 
  int end_zeros = 0; 

  //sprintf(fileName, "c:/mannel/fphx_raw_%2.2d%2.2d%2.2d-%2.2d%2.2d.dat", 
   //timeinfo->tm_mday, timeinfo->tm_mon + 1, 
   //timeinfo->tm_year - 100, timeinfo->tm_hour, timeinfo->tm_min); 

  while (take_data) { 
   //take_data = 0; 
   //if (counter_temp > 30000) 
   // break; 

   // take the current timing just before reading data  
   time_t nownow = time(&nownow); 
   struct tm* timeinfo = localtime(&nownow); 

   // take the current timing in better resolution 
   SYSTEMTIME st; 
   GetLocalTime(&st); 

   DAQmxErrCheck(DAQmxStartTask(taskHandle)); 
   DAQmxErrCheck(DAQmxReadDigitalU32(taskHandle, -1, 10.0, DAQmx_Val_GroupByChannel, 
    data, 1000000, &numRead, NULL)); 
   DAQmxErrCheck(DAQmxStopTask(taskHandle)); 

   for (index = 0; index < 1000000; index++) { 
    //if (counter_temp > 30) 
    // break; 

    if (roc) 
    { 
     //fprintf (fp3, "%#x\n", data[index]); 
     // if ((data[index]&0xFFFFFFFF)!=0 || (word_cnt>0 && word_cnt <5))  
     // Do not read data words that are 0 unless 
     //     (1) we are in the middle of the header (word_cnt<5) or  
     //     (2) we are reading data from a packet but have not yet found two 0 data words 
     //     (the second to last word in a packet which is a status word can be zero also): 
     if ((data[index] & 0xFFFFFFFF) != 0 || (word_cnt > 0 && word_cnt < 5) || (reading_data && !end_packet_found && word_cnt > 5)) 
     { 
      evtcnt++; 

      //if (index < 30) printf("Data = %#x\n", data[index]); 
      //printf("Data = %#x\n", data[index]); 
      //printf("word count = %i\n", word_cnt); 
      //fprintf (fp2, "%#x\n", data[index]); 

      // If we have already gotten past the header words and there is a zero word, count it 
      // so we know when we have seen at least two 0s" 
      if ((data[index] & 0xFFFFFFFF) == 0 && (word_cnt > 5) && !end_packet_found && end_zeros < 1) { 
       end_zeros++; 
      } 
      else if ((data[index] & 0xFFFFFFFF) == 0 && (word_cnt > 5) && !end_packet_found && end_zeros == 1) { 
       end_packet_found = true;  //We have truely reached the end of the packet 
       end_zeros = 0; 
      } 

      if (!reading_data) { 
       //word_cnt = 0; 
       word_cnt++; 
       reading_data = true; 
      } 
      else { 
       word_cnt++; 
      } 
      PacketData[word_cnt] = data[index]; 
     } 
     else if (reading_data) { 
      // This is an end of packet '0' 

      // printf("Data = %#x\n", data[index]); 

      // Write packet data to output file if there is any data in the packet: 
      if (word_cnt > 5) { 

       // /* 
       printf("Data[index-word_cnt-2] = %#x\n", data[index - word_cnt - 2]); 
       printf("Data[index-word_cnt-1] = %#x\n", data[index - word_cnt - 1]); 
       printf("Data[index-word_cnt] = %#x\n", data[index - word_cnt]); 
       printf("Data[index+3] = %#x\n", data[index - word_cnt + 3]); 
       printf("Event = %#x\n", PacketData[1]); 
       printf("BCO = %#x\n", PacketData[5]); 
       printf("Ampl = %#x\n", PacketData[4]); 
       // */ 

       // data can be discriminated from data hits because the chip ID will be 0: 
       data1[cnt] = ((PacketData[1] & 0xFFFF) << 16) | (0x0001); //Store the event number 
       timing_data[cnt] = 123456; 
       //printf("Event = %i, word_cnt = %i, datacnt = %i\n", data1[cnt], word_cnt, datacnt); 
       cnt++; 

       data1[cnt] = ((PacketData[5] & 0xFFFF) << 16) | (0x0002); //Store the BCO 
       timing_data[cnt] = 123456; 
       //printf("BCO, Data = %i, %#x\n", bco, data1[cnt]); 
       cnt++; 

       int32 word; 
       //for (int iword = 0; iword < word_cnt-5; iword++){   
       for (int iword = 0; iword < word_cnt - 8; iword++) {  //do not read five header words, two trailer words or two end-packet 0's 

        data1[cnt] = (((PacketData[4] & 0x7F) << 24) | ((PacketData[5] & 0x7F) << 16) | ((PacketData[iword + 6]) & 0xFFFF)); 
        timing_data[cnt] = 123456; 
        word       = (((PacketData[4] & 0x7F) << 24) | ((PacketData[5] & 0x7F) << 16) | ((PacketData[iword + 6]) & 0xFFFF)); 

        //data_to_be_written =  
        datacnt++; 

        if (printData) { 
         int adc, chan_id, chipid; 
         adc = (word & 0x07); 
         chan_id = (word >> 9) & 0x7F; //(word & 0x200) >>3) | ((word & 0xFC00)>>10); //(word>>9) & 0x3F ; 
         chipid = (word >> 3) & 0x3F; 

         //if (datacnt%1000 == 0 && chipid >0){  
         if (datacnt > 0 && chipid > 0) { // Modified by Y.Yamaguchi on Nov.10, 2016 
          //printf("data %#x, chip_id %2i chan %3i, adc %i, ampl %i\n",word, chipid, chan_id, adc, ampl); 
          int ampl = ((PacketData[4] & 0x7F)); 
          //std::cout << st.wHour << ":" << st.wMinute << ":" << st.wSecond << "." << st.wMilliseconds << std::endl; 
          printf("data %#x, chip_id %2i chan %3i, adc %i, ampl %i, time %2.2d:%2.2d:%2.2d\n", 
           word, chipid, chan_id, adc, ampl, timeinfo->tm_hour, timeinfo->tm_min, timeinfo->tm_sec); 

          counter_temp++; 
         } // end of if (datacnt > 0 && chipid > 0) 
        } // end of if (!printData) 

        cnt++; 
       } // end of for (int iword = 0; iword < word_cnt - 8; iword++) 

      } // end of if (word_cnt > 5) 

      reading_data = false; 
      word_cnt = 0; 
      end_packet_found = false; 
      end_zeros = 0; 

     } // end of else if (reading_data) 

    } // end of if (roc) 

      //if (cnt >= nmax - 20) { // dump data to the output file when amount of data is close to the maximum 
      if (cnt >= nmax/2 - 20) { // dump data to the output file when amount of data is close to the maximum 

     uInt32* buf = new uInt32[cnt]; 
     boost::scoped_array<uInt32> tmp(buf); // automatic memory deletion at end of scope 
     std::copy(data1, data1 + cnt, buf); 
     std::copy(timing_data, timing_data + cnt, buf + cnt); 
     bytesOut += WriteData(fp, cnt, buf); 

     //bytesOut += WriteData(fp, cnt, data1); 
     ibuf = 0; 
     cnt = 0; // reset counter 
     datacnt = 0; 
     //cksum = 0; 
    } // end of if (cnt >= nmax - 20) 
   }  // end of for (index = 0; index < 1000000; index++) 
  } // end of while ( take_data ) 
 } // end of try 
 catch (const DAQError& e) 
 { 
  std::cout << "DAQmx error caught: " << e.what() << std::endl; 
 } 
 catch (const std::exception& e) 
 { 
  std::cout << "Caught exception: " << e.what() << std::endl; 
 } 
 catch (...) 
 { 
  std::cout << "Caught unhandled exception... " << std::endl; 
 } 

 if (cnt > 0) { // if there is any data in the buffer data1, dump it to the output file 
  bytesOut += WriteData(fp, cnt, data1); 
  fflush(fp); 
  fflush(fp2); 
 } 

 if( taskHandle!=0 ) { 
  std::cout << "Stopping DAQ code" << std::endl; 
  /*********************************************/ 
  // DAQmx Stop Code 
  /*********************************************/ 
  DAQmxStopTask(taskHandle); 
  DAQmxClearTask(taskHandle); 
  std::cout << "Stopped DAQ code" << std::endl; 
 } 
#endif 
} 

INTT イベントに時刻を割り当てる

18

終了ボタンを押すまでループ
NI のボードからデータ読み出し

$ less -S nwu_fphx_raw_20201002-2032_0_decoded.dat 
          4         101          11        1000 
         12         100           0        8181           0           0 
       8177         102       65537  2147483650      123456  2046878604 
       8176         102   238354433  2110324738      123456     4816896 
       8174         102   429785089  3651993602      123456     2981888 
       8177         102   621150209   553910274      123456      294912 
       8178         102   816381953  3108175874      123456     4423680 
       8178         102  1012006913   782893058      123456     2785280 

イベントを取得する 
ループの中で時刻を得て、 
データに挟めばいいのでは？



 //uInt32 data[1000000]; // container for data from INTT 
 int32 cnt = 0; 
 int32 datacnt = 0; 
 //int32 cksum = 0; 
 //uInt32  data1[163840]; // it's used for output 
 // new array of uInt64 to have all data from INTT "AND" the timing of the data taking.  
 // Therefore range of data need to be extended from 32 bit to 64 bit. 
 // --> maybe no need 
 // uInt64  data_to_be_written[163840]; 

 uInt32 data[1000000/2]; // container for data from INTT 
 uInt32  data1[163840/2]; // it's used for output 
 uInt32 timing_data[163840/2]; 
 uInt32 PacketData[10000/2]; 

 //uInt32 PacketData[10000]; 

 int counter_temp = 0; 
 try 
 { 
  DAQmxErrCheck(DAQmxCreateTask("", &taskHandle)); 
  DAQmxErrCheck(DAQmxCreateDIChan(taskHandle, ports.c_str(), "", DAQmx_Val_ChanForAllLines)); 
  DAQmxErrCheck(DAQmxCfgSampClkTiming(taskHandle, "", sampleHz, 
   DAQmx_Val_Rising, DAQmx_Val_FiniteSamps, 1000000)); 
  DAQmxErrCheck(DAQmxExportSignal(taskHandle, DAQmx_Val_SampleClock, pfi.c_str())); 

  /*********************************************/ 
  // DAQmx Read Code 
  /*********************************************/ 

  int32 ibuf = 0; 
  int32 chan_id = 0; 
  int32 evtcnt = 0; 
  int32 numRead, index; 
  uInt16 first_word, second_word; 

  bool trailer_found = true; 
  bool header_found = false; 
  bool reading_data = false; 

  int word_counter = 0; 
  uInt32 det_id, ampl, event, bco, fem_id; 

  int word_cnt = 0; // counter for data array, 
  bool end_packet_found = false; //has end-packet (two successive '0' words) been found yet? 
  int end_zeros = 0; 

  //sprintf(fileName, "c:/mannel/fphx_raw_%2.2d%2.2d%2.2d-%2.2d%2.2d.dat", 
   //timeinfo->tm_mday, timeinfo->tm_mon + 1, 
   //timeinfo->tm_year - 100, timeinfo->tm_hour, timeinfo->tm_min); 

  while (take_data) { 
   //take_data = 0; 
   //if (counter_temp > 30000) 
   // break; 

   // take the current timing just before reading data  
   time_t nownow = time(&nownow); 
   struct tm* timeinfo = localtime(&nownow); 

   // take the current timing in better resolution 
   SYSTEMTIME st; 
   GetLocalTime(&st); 

   DAQmxErrCheck(DAQmxStartTask(taskHandle)); 
   DAQmxErrCheck(DAQmxReadDigitalU32(taskHandle, -1, 10.0, DAQmx_Val_GroupByChannel, 
    data, 1000000, &numRead, NULL)); 
   DAQmxErrCheck(DAQmxStopTask(taskHandle)); 

   for (index = 0; index < 1000000; index++) { 
    //if (counter_temp > 30) 
    // break; 

    if (roc) 
    { 
     //fprintf (fp3, "%#x\n", data[index]); 
     // if ((data[index]&0xFFFFFFFF)!=0 || (word_cnt>0 && word_cnt <5))  
     // Do not read data words that are 0 unless 
     //     (1) we are in the middle of the header (word_cnt<5) or  
     //     (2) we are reading data from a packet but have not yet found two 0 data words 
     //     (the second to last word in a packet which is a status word can be zero also): 
     if ((data[index] & 0xFFFFFFFF) != 0 || (word_cnt > 0 && word_cnt < 5) || (reading_data && !end_packet_found && word_cnt > 5)) 
     { 
      evtcnt++; 

      //if (index < 30) printf("Data = %#x\n", data[index]); 
      //printf("Data = %#x\n", data[index]); 
      //printf("word count = %i\n", word_cnt); 
      //fprintf (fp2, "%#x\n", data[index]); 

      // If we have already gotten past the header words and there is a zero word, count it 
      // so we know when we have seen at least two 0s" 
      if ((data[index] & 0xFFFFFFFF) == 0 && (word_cnt > 5) && !end_packet_found && end_zeros < 1) { 
       end_zeros++; 
      } 
      else if ((data[index] & 0xFFFFFFFF) == 0 && (word_cnt > 5) && !end_packet_found && end_zeros == 1) { 
       end_packet_found = true;  //We have truely reached the end of the packet 
       end_zeros = 0; 
      } 

      if (!reading_data) { 
       //word_cnt = 0; 
       word_cnt++; 
       reading_data = true; 
      } 
      else { 
       word_cnt++; 
      } 
      PacketData[word_cnt] = data[index]; 
     } 
     else if (reading_data) { 
      // This is an end of packet '0' 

      // printf("Data = %#x\n", data[index]); 

      // Write packet data to output file if there is any data in the packet: 
      if (word_cnt > 5) { 

       // /* 
       printf("Data[index-word_cnt-2] = %#x\n", data[index - word_cnt - 2]); 
       printf("Data[index-word_cnt-1] = %#x\n", data[index - word_cnt - 1]); 
       printf("Data[index-word_cnt] = %#x\n", data[index - word_cnt]); 
       printf("Data[index+3] = %#x\n", data[index - word_cnt + 3]); 
       printf("Event = %#x\n", PacketData[1]); 
       printf("BCO = %#x\n", PacketData[5]); 
       printf("Ampl = %#x\n", PacketData[4]); 
       // */ 

       // data can be discriminated from data hits because the chip ID will be 0: 
       data1[cnt] = ((PacketData[1] & 0xFFFF) << 16) | (0x0001); //Store the event number 
       timing_data[cnt] = 123456; 
       //printf("Event = %i, word_cnt = %i, datacnt = %i\n", data1[cnt], word_cnt, datacnt); 
       cnt++; 

       data1[cnt] = ((PacketData[5] & 0xFFFF) << 16) | (0x0002); //Store the BCO 
       timing_data[cnt] = 123456; 
       //printf("BCO, Data = %i, %#x\n", bco, data1[cnt]); 
       cnt++; 

       int32 word; 
       //for (int iword = 0; iword < word_cnt-5; iword++){   
       for (int iword = 0; iword < word_cnt - 8; iword++) {  //do not read five header words, two trailer words or two end-packet 0's 

        data1[cnt] = (((PacketData[4] & 0x7F) << 24) | ((PacketData[5] & 0x7F) << 16) | ((PacketData[iword + 6]) & 0xFFFF)); 
        timing_data[cnt] = 123456; 
        word       = (((PacketData[4] & 0x7F) << 24) | ((PacketData[5] & 0x7F) << 16) | ((PacketData[iword + 6]) & 0xFFFF)); 

        //data_to_be_written =  
        datacnt++; 

        if (printData) { 
         int adc, chan_id, chipid; 
         adc = (word & 0x07); 
         chan_id = (word >> 9) & 0x7F; //(word & 0x200) >>3) | ((word & 0xFC00)>>10); //(word>>9) & 0x3F ; 
         chipid = (word >> 3) & 0x3F; 

         //if (datacnt%1000 == 0 && chipid >0){  
         if (datacnt > 0 && chipid > 0) { // Modified by Y.Yamaguchi on Nov.10, 2016 
          //printf("data %#x, chip_id %2i chan %3i, adc %i, ampl %i\n",word, chipid, chan_id, adc, ampl); 
          int ampl = ((PacketData[4] & 0x7F)); 
          //std::cout << st.wHour << ":" << st.wMinute << ":" << st.wSecond << "." << st.wMilliseconds << std::endl; 
          printf("data %#x, chip_id %2i chan %3i, adc %i, ampl %i, time %2.2d:%2.2d:%2.2d\n", 
           word, chipid, chan_id, adc, ampl, timeinfo->tm_hour, timeinfo->tm_min, timeinfo->tm_sec); 

          counter_temp++; 
         } // end of if (datacnt > 0 && chipid > 0) 
        } // end of if (!printData) 

        cnt++; 
       } // end of for (int iword = 0; iword < word_cnt - 8; iword++) 

      } // end of if (word_cnt > 5) 

      reading_data = false; 
      word_cnt = 0; 
      end_packet_found = false; 
      end_zeros = 0; 

     } // end of else if (reading_data) 

    } // end of if (roc) 

      //if (cnt >= nmax - 20) { // dump data to the output file when amount of data is close to the maximum 
      if (cnt >= nmax/2 - 20) { // dump data to the output file when amount of data is close to the maximum 

     uInt32* buf = new uInt32[cnt]; 
     boost::scoped_array<uInt32> tmp(buf); // automatic memory deletion at end of scope 
     std::copy(data1, data1 + cnt, buf); 
     std::copy(timing_data, timing_data + cnt, buf + cnt); 
     bytesOut += WriteData(fp, cnt, buf); 

     //bytesOut += WriteData(fp, cnt, data1); 
     ibuf = 0; 
     cnt = 0; // reset counter 
     datacnt = 0; 
     //cksum = 0; 
    } // end of if (cnt >= nmax - 20) 
   }  // end of for (index = 0; index < 1000000; index++) 
  } // end of while ( take_data ) 
 } // end of try 
 catch (const DAQError& e) 
 { 
  std::cout << "DAQmx error caught: " << e.what() << std::endl; 
 } 
 catch (const std::exception& e) 
 { 
  std::cout << "Caught exception: " << e.what() << std::endl; 
 } 
 catch (...) 
 { 
  std::cout << "Caught unhandled exception... " << std::endl; 
 } 

 if (cnt > 0) { // if there is any data in the buffer data1, dump it to the output file 
  bytesOut += WriteData(fp, cnt, data1); 
  fflush(fp); 
  fflush(fp2); 
 } 

 if( taskHandle!=0 ) { 
  std::cout << "Stopping DAQ code" << std::endl; 
  /*********************************************/ 
  // DAQmx Stop Code 
  /*********************************************/ 
  DAQmxStopTask(taskHandle); 
  DAQmxClearTask(taskHandle); 
  std::cout << "Stopped DAQ code" << std::endl; 
 } 
#endif 
} 

INTT イベントに時刻を割り当てる

19

終了ボタンを押すまでループ
NI のボードからデータ読み出し

$ less -S nwu_fphx_raw_20201002-2032_0_decoded.dat 
          4         101          11        1000 
         12         100           0        8181           0           0 
       8177         102       65537  2147483650      123456  2046878604 
       8176         102   238354433  2110324738      123456     4816896 
       8174         102   429785089  3651993602      123456     2981888 
       8177         102   621150209   553910274      123456      294912 
       8178         102   816381953  3108175874      123456     4423680 
       8178         102  1012006913   782893058      123456     2785280 

イベントを取得する 
ループの中で時刻を得て、 
データに挟めばいいのでは？



この関数で大量のイベントを 
（ソースコード的に）同時に 
取得しており、イベント発生時に 
何かをすることができない

 //uInt32 data[1000000]; // container for data from INTT 
 int32 cnt = 0; 
 int32 datacnt = 0; 
 //int32 cksum = 0; 
 //uInt32  data1[163840]; // it's used for output 
 // new array of uInt64 to have all data from INTT "AND" the timing of the data taking.  
 // Therefore range of data need to be extended from 32 bit to 64 bit. 
 // --> maybe no need 
 // uInt64  data_to_be_written[163840]; 

 uInt32 data[1000000/2]; // container for data from INTT 
 uInt32  data1[163840/2]; // it's used for output 
 uInt32 timing_data[163840/2]; 
 uInt32 PacketData[10000/2]; 

 //uInt32 PacketData[10000]; 

 int counter_temp = 0; 
 try 
 { 
  DAQmxErrCheck(DAQmxCreateTask("", &taskHandle)); 
  DAQmxErrCheck(DAQmxCreateDIChan(taskHandle, ports.c_str(), "", DAQmx_Val_ChanForAllLines)); 
  DAQmxErrCheck(DAQmxCfgSampClkTiming(taskHandle, "", sampleHz, 
   DAQmx_Val_Rising, DAQmx_Val_FiniteSamps, 1000000)); 
  DAQmxErrCheck(DAQmxExportSignal(taskHandle, DAQmx_Val_SampleClock, pfi.c_str())); 

  /*********************************************/ 
  // DAQmx Read Code 
  /*********************************************/ 

  int32 ibuf = 0; 
  int32 chan_id = 0; 
  int32 evtcnt = 0; 
  int32 numRead, index; 
  uInt16 first_word, second_word; 

  bool trailer_found = true; 
  bool header_found = false; 
  bool reading_data = false; 

  int word_counter = 0; 
  uInt32 det_id, ampl, event, bco, fem_id; 

  int word_cnt = 0; // counter for data array, 
  bool end_packet_found = false; //has end-packet (two successive '0' words) been found yet? 
  int end_zeros = 0; 

  //sprintf(fileName, "c:/mannel/fphx_raw_%2.2d%2.2d%2.2d-%2.2d%2.2d.dat", 
   //timeinfo->tm_mday, timeinfo->tm_mon + 1, 
   //timeinfo->tm_year - 100, timeinfo->tm_hour, timeinfo->tm_min); 

  while (take_data) { 
   //take_data = 0; 
   //if (counter_temp > 30000) 
   // break; 

   // take the current timing just before reading data  
   time_t nownow = time(&nownow); 
   struct tm* timeinfo = localtime(&nownow); 

   // take the current timing in better resolution 
   SYSTEMTIME st; 
   GetLocalTime(&st); 

   DAQmxErrCheck(DAQmxStartTask(taskHandle)); 
   DAQmxErrCheck(DAQmxReadDigitalU32(taskHandle, -1, 10.0, DAQmx_Val_GroupByChannel, 
    data, 1000000, &numRead, NULL)); 
   DAQmxErrCheck(DAQmxStopTask(taskHandle)); 

   for (index = 0; index < 1000000; index++) { 
    //if (counter_temp > 30) 
    // break; 

    if (roc) 
    { 
     //fprintf (fp3, "%#x\n", data[index]); 
     // if ((data[index]&0xFFFFFFFF)!=0 || (word_cnt>0 && word_cnt <5))  
     // Do not read data words that are 0 unless 
     //     (1) we are in the middle of the header (word_cnt<5) or  
     //     (2) we are reading data from a packet but have not yet found two 0 data words 
     //     (the second to last word in a packet which is a status word can be zero also): 
     if ((data[index] & 0xFFFFFFFF) != 0 || (word_cnt > 0 && word_cnt < 5) || (reading_data && !end_packet_found && word_cnt > 5)) 
     { 
      evtcnt++; 

      //if (index < 30) printf("Data = %#x\n", data[index]); 
      //printf("Data = %#x\n", data[index]); 
      //printf("word count = %i\n", word_cnt); 
      //fprintf (fp2, "%#x\n", data[index]); 

      // If we have already gotten past the header words and there is a zero word, count it 
      // so we know when we have seen at least two 0s" 
      if ((data[index] & 0xFFFFFFFF) == 0 && (word_cnt > 5) && !end_packet_found && end_zeros < 1) { 
       end_zeros++; 
      } 
      else if ((data[index] & 0xFFFFFFFF) == 0 && (word_cnt > 5) && !end_packet_found && end_zeros == 1) { 
       end_packet_found = true;  //We have truely reached the end of the packet 
       end_zeros = 0; 
      } 

      if (!reading_data) { 
       //word_cnt = 0; 
       word_cnt++; 
       reading_data = true; 
      } 
      else { 
       word_cnt++; 
      } 
      PacketData[word_cnt] = data[index]; 
     } 
     else if (reading_data) { 
      // This is an end of packet '0' 

      // printf("Data = %#x\n", data[index]); 

      // Write packet data to output file if there is any data in the packet: 
      if (word_cnt > 5) { 

       // /* 
       printf("Data[index-word_cnt-2] = %#x\n", data[index - word_cnt - 2]); 
       printf("Data[index-word_cnt-1] = %#x\n", data[index - word_cnt - 1]); 
       printf("Data[index-word_cnt] = %#x\n", data[index - word_cnt]); 
       printf("Data[index+3] = %#x\n", data[index - word_cnt + 3]); 
       printf("Event = %#x\n", PacketData[1]); 
       printf("BCO = %#x\n", PacketData[5]); 
       printf("Ampl = %#x\n", PacketData[4]); 
       // */ 

       // data can be discriminated from data hits because the chip ID will be 0: 
       data1[cnt] = ((PacketData[1] & 0xFFFF) << 16) | (0x0001); //Store the event number 
       timing_data[cnt] = 123456; 
       //printf("Event = %i, word_cnt = %i, datacnt = %i\n", data1[cnt], word_cnt, datacnt); 
       cnt++; 

       data1[cnt] = ((PacketData[5] & 0xFFFF) << 16) | (0x0002); //Store the BCO 
       timing_data[cnt] = 123456; 
       //printf("BCO, Data = %i, %#x\n", bco, data1[cnt]); 
       cnt++; 

       int32 word; 
       //for (int iword = 0; iword < word_cnt-5; iword++){   
       for (int iword = 0; iword < word_cnt - 8; iword++) {  //do not read five header words, two trailer words or two end-packet 0's 

        data1[cnt] = (((PacketData[4] & 0x7F) << 24) | ((PacketData[5] & 0x7F) << 16) | ((PacketData[iword + 6]) & 0xFFFF)); 
        timing_data[cnt] = 123456; 
        word       = (((PacketData[4] & 0x7F) << 24) | ((PacketData[5] & 0x7F) << 16) | ((PacketData[iword + 6]) & 0xFFFF)); 

        //data_to_be_written =  
        datacnt++; 

        if (printData) { 
         int adc, chan_id, chipid; 
         adc = (word & 0x07); 
         chan_id = (word >> 9) & 0x7F; //(word & 0x200) >>3) | ((word & 0xFC00)>>10); //(word>>9) & 0x3F ; 
         chipid = (word >> 3) & 0x3F; 

         //if (datacnt%1000 == 0 && chipid >0){  
         if (datacnt > 0 && chipid > 0) { // Modified by Y.Yamaguchi on Nov.10, 2016 
          //printf("data %#x, chip_id %2i chan %3i, adc %i, ampl %i\n",word, chipid, chan_id, adc, ampl); 
          int ampl = ((PacketData[4] & 0x7F)); 
          //std::cout << st.wHour << ":" << st.wMinute << ":" << st.wSecond << "." << st.wMilliseconds << std::endl; 
          printf("data %#x, chip_id %2i chan %3i, adc %i, ampl %i, time %2.2d:%2.2d:%2.2d\n", 
           word, chipid, chan_id, adc, ampl, timeinfo->tm_hour, timeinfo->tm_min, timeinfo->tm_sec); 

          counter_temp++; 
         } // end of if (datacnt > 0 && chipid > 0) 
        } // end of if (!printData) 

        cnt++; 
       } // end of for (int iword = 0; iword < word_cnt - 8; iword++) 

      } // end of if (word_cnt > 5) 

      reading_data = false; 
      word_cnt = 0; 
      end_packet_found = false; 
      end_zeros = 0; 

     } // end of else if (reading_data) 

    } // end of if (roc) 

      //if (cnt >= nmax - 20) { // dump data to the output file when amount of data is close to the maximum 
      if (cnt >= nmax/2 - 20) { // dump data to the output file when amount of data is close to the maximum 

     uInt32* buf = new uInt32[cnt]; 
     boost::scoped_array<uInt32> tmp(buf); // automatic memory deletion at end of scope 
     std::copy(data1, data1 + cnt, buf); 
     std::copy(timing_data, timing_data + cnt, buf + cnt); 
     bytesOut += WriteData(fp, cnt, buf); 

     //bytesOut += WriteData(fp, cnt, data1); 
     ibuf = 0; 
     cnt = 0; // reset counter 
     datacnt = 0; 
     //cksum = 0; 
    } // end of if (cnt >= nmax - 20) 
   }  // end of for (index = 0; index < 1000000; index++) 
  } // end of while ( take_data ) 
 } // end of try 
 catch (const DAQError& e) 
 { 
  std::cout << "DAQmx error caught: " << e.what() << std::endl; 
 } 
 catch (const std::exception& e) 
 { 
  std::cout << "Caught exception: " << e.what() << std::endl; 
 } 
 catch (...) 
 { 
  std::cout << "Caught unhandled exception... " << std::endl; 
 } 

 if (cnt > 0) { // if there is any data in the buffer data1, dump it to the output file 
  bytesOut += WriteData(fp, cnt, data1); 
  fflush(fp); 
  fflush(fp2); 
 } 

 if( taskHandle!=0 ) { 
  std::cout << "Stopping DAQ code" << std::endl; 
  /*********************************************/ 
  // DAQmx Stop Code 
  /*********************************************/ 
  DAQmxStopTask(taskHandle); 
  DAQmxClearTask(taskHandle); 
  std::cout << "Stopped DAQ code" << std::endl; 
 } 
#endif 
} 

INTT イベントに時刻を割り当てる

20

終了ボタンを押すまでループ
NI のボードからデータ読み出し

$ less -S nwu_fphx_raw_20201002-2032_0_decoded.dat 
          4         101          11        1000 
         12         100           0        8181           0           0 
       8177         102       65537  2147483650      123456  2046878604 
       8176         102   238354433  2110324738      123456     4816896 
       8174         102   429785089  3651993602      123456     2981888 
       8177         102   621150209   553910274      123456      294912 
       8178         102   816381953  3108175874      123456     4423680 
       8178         102  1012006913   782893058      123456     2785280 

イベントを取得する 
ループの中で時刻を得て、 
データに挟めばいいのでは？

   DAQmxErrCheck(DAQmxReadDigitalU32(taskHandle, -1, 10.0, DAQmx_Val_GroupByChannel, 
    data, 1000000, &numRead, NULL));



INTT イベントに時刻を割り当てる：苦肉の策
$ less -S nwu_fphx_raw_20201002-2032_0_decoded.dat 
          4         101          11        1000 
         12         100           0        8181 
       8177         102       65537  2147483650 
       8176         102   238354433  2110324738 
       8174         102   429785089  3651993602 
       8177         102   621150209   553910274 
       8178         102   816381953  3108175874 
       8178         102  1012006913   782893058 

1647318794 
2046879047 
2147287042 
3673948162 
560791554 
3115974658 
794755074 

・・・・・・・・・・・・
+ チェックサム

データグループ最初の 
イベント E0 の時刻 t0 は 

取得できる



INTT イベントに時刻を割り当てる：苦肉の策
$ less -S nwu_fphx_raw_20201002-2032_0_decoded.dat 
          4         101          11        1000 
         12         100           0        8181 
       8177         102       65537  2147483650 
       8176         102   238354433  2110324738 
       8174         102   429785089  3651993602 
       8177         102   621150209   553910274 
       8178         102   816381953  3108175874 
       8178         102  1012006913   782893058 

1647318794 
2046879047 
2147287042 
3673948162 
560791554 
3115974658 
794755074 

・・・・・・・・・・・・
+ チェックサム

データグループ最初の 
イベント E0 の時刻 t0 は 

取得できる

時刻t0 t1

bco カウントか
ら計算できる？



INTT イベントに時刻を割り当てる：苦肉の策
$ less -S nwu_fphx_raw_20201002-2032_0_decoded.dat 
          4         101          11        1000 
         12         100           0        8181 
       8177         102       65537  2147483650 
       8176         102   238354433  2110324738 
       8174         102   429785089  3651993602 
       8177         102   621150209   553910274 
       8178         102   816381953  3108175874 
       8178         102  1012006913   782893058 

1647318794 
2046879047 
2147287042 
3673948162 
560791554 
3115974658 
794755074 

・・・・・・・・・・・・
+ チェックサム

データグループ最初の 
イベント E0 の時刻 t0 は 

取得できる

時刻t0 t1

bco カウントか
ら計算できる？

bco カウント : 100 ns

bco : 128 カウントで 1 週 → 13 μs 

bco_full : 216 カウントで 1 週 → 6.6 ms


∴ 全イベント間隔が 12 ms 程度以下なら
イベントの時刻を計算できる

イベント間隔が長すぎると 
bco_full が何周したかわからない



INTT イベントに時刻を割り当てる：苦肉の策
$ less -S nwu_fphx_raw_20201002-2032_0_decoded.dat 
          4         101          11        1000 
         12         100           0        8181 
       8177         102       65537  2147483650 
       8176         102   238354433  2110324738 
       8174         102   429785089  3651993602 
       8177         102   621150209   553910274 
       8178         102   816381953  3108175874 
       8178         102  1012006913   782893058 

1647318794 
2046879047 
2147287042 
3673948162 
560791554 
3115974658 
794755074 

・・・・・・・・・・・・
+ チェックサム

データグループ最後の 
イベント EN の時刻 tN は 
取得できる（見込み）

時刻t0 tNt1

t0 から tN の間でイベントが等間隔に
分布しているなら、計算できる・・・

宇宙線測定なら適用できる？？？

データグループ最初の 
イベント E0 の時刻 t0 は 

取得できる



INTT データとトリガーデータを取ってみる

INTT

シンチレータPMT

90Sr

chip2, 15

セットアップを横から見た図
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INTT データとトリガーデータを取ってみる

INTT

シンチレータPMT

90Sr

chip2, 15

INTT のヒットマップ

カット：ampl==0 &&

           chip_id<28 && chan_id<128

           module==6 && fem_id==8



INTT データとトリガーデータを取ってみる

INTT データへのカット：

ampl==0 &&

chip_id<28 && chan_id<128

module==6 && fem_id==8

●トリガーイベント 
● INTT イベント（カットで排除） 
●INTT イベント 

●データグループ開始時刻

↑

同じ bco_full 

80 ms

トリガーイベントの時間間隔 80 ms を bco_full のカウントで埋めるのは難しい・・・

INTT イベントの時間軸に対してトリガーイベントがシフトしているか未検証

トリガー 1 イベントだけ収集して様子を見てみたい



INTT データとトリガーデータを取ってみる

INTT データへのカット：

ampl==0 &&

chip_id<28 && chan_id<128

module==6 && fem_id==8

●トリガーイベント 
● INTT イベント（カットで排除） 
●INTT イベント 

●データグループ開始時刻

↑

同じ bco_full 

80 ms

トリガーイベントの時間間隔 80 ms を bco_full のカウントで埋めるのは難しい・・・

INTT イベントの時間軸に対してトリガーイベントがシフトしているか未検証

トリガー 1 イベントだけ収集して様子を見てみたい



INTT データとトリガーデータを取ってみる

INTT データへのカット：

ampl==0 &&

chip_id<28 && chan_id<128

module==6 && fem_id==8

■ には


chan_id>95

chip_id<4 || (13<chip_id&&chip_id<17)

を追加

●トリガーイベント 
● INTT イベント（カットで排除） 
●INTT イベント 
■INTT イベント 
（chip1,2,3, 14, 15, 16 の ch96 以上） 
● データグループ開始時刻

↑

同じ bco_full 

80 ms
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トリガーの ADC データはディレイモジュールのせいで信号が不安定だった・・・

90Sr にコリメータをつけて、照射範囲を絞ってみたい


