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2 MANYO

Manyo PSD 1 ( )
TOF TOF

Manyo
SetPsdParam()

void EventDataToHistogramBase::
Increment (UInt4 Channel, UChar* data, UInt4 size) {

UChar *CopyData = new UChar [ size * 8 ];
for (UInt4 i = 0; i < sizex*8; i++) {
CopyData[i] = datalil;

UInt4 index = O;

for (UInt4 i = 0; i < size; i++) {
// 0xba --- event data = 90
// 0x5b --- TO data =91
// 0xbc --- time stamp data = 92
index = i * 8;

if (x(datatindex) == 90 && CheckFlag == 1) { // event data
Decode_EventData(CopyData+index, &_psd_num, & k, & _ph_1, & _ph_r, &_tof);
UInt4 psd_id = PutPsdId(Channel, _ModuleId, _psd_num );
UInt4 pixel_id = PutPixelId(psd_id, PutPixelPosition(psd_id, _ph_1l, _ph_r
((*gslhist) [pixel_id])->Increment (
ClockToMicrosec(_tof)*TimeFocParamCl(pixel_id) +
TimeFocParamCO(pixel_id));
}
else if (x(data+index) == 91){ // TO data
CheckFlag = 1;
Decode_TOData(CopyData+index, &_CrateId, &_Moduleld, &_PulseId);
}
else if (x(data+index) == 92){ // time stamp data
Decode_TimeStampData(CopyDatat+index, &_t1, &_t2, &_t3, &_t4, &_t5, &_t6);
}
}
delete [] CopyData;

TO
(_ModuleId) TO

_ModuleId

1. PutPsdld() psd-id
2. PutPixelld() pixel_id



2 MANYO

3. pixel.id
TOF
Increment () Manyo
e PutPsdId()
e PutPixelId()
Manyo Increment ()
NEUNET
Gatherer NEUNET
Disptcher Monitor
Monitor
Manyo
Increment ()
Increment () Manyo

TimeForcParamCO() TimeForcParamC1()
Increment ()
EventDataToHistogramEmulator.cpp

TimeForcParamCO () TimeForcParamC1 ()

NEUNET

NEUNET

Increment ()

Increment ()

TimeForcParamCO ()

Increment ()



3 DAQ

Header NEUNET Data | NEUNET Data | ...... NEUNET Data | NEUNET Data Footer
NEUNET Data from One NEUNET Module
1 Dispatcher Gatherer
2 Monitor
1 Header Footer (Header
Footer ) Header  Footer NEUNET 1
NEUNET NEUNET
Header
Header Header Event Event Event Event
Magic Magic Daq ID ModNo ByteSize ByteSize ByteSize ByteSize
(Oxe7) (Oxe7) (24:31) (16:23) (8:15) (0:7)
0 78 15 16 23 24 31 32 39 40 47 48 55 56 63
Footer
Footer Footer IP Address | 1P Address sequence sequence sequence sequence
Magic Magic (8:15) ©:7) number number number number
(Oxcc) (Oxcc) ' ' (24:31) (16:23) (8:15) (0:7)
0 78 15 16 23 24 31 32 39 40 47 48 55 56 63
2 Gatherer Header Footer Header
Footer 8 2
NEUNET 4 ( TO
time clock ) NEUNET
Gatherer Dispatcher Monitor
Monitor 1
Header Footer 2
Monitor 1 1 Header Footer
(Header Footer )
Header  Footer NEUNET 1 NEUNET
NEUNET NEUNET



LOADED

daq_configure()

CONFIGURED

RUNNING

PAUSED

3 DAQ-Middleware

DAQ

4

DAQ-Middleware
dag_configure()

daq_dummy()

P

daq_dummy()

P

daqg_run()

P

daq_dummy()

CONFIGURE

START
daq_start()

STOP

PAUSE
daq_pause()

daqg-configure() dag-start()

daq_start()

daq_configure ()

daq_run()

e() DAQ

condition.json

Manyo

Monitor
daq_stop()
daq_configur
daq_run() DAQ
dagq_run(Q)
gnuplot
4.1 DAQ
NEUNET

PNG

daq_stop()

RESUME
daq_resume()

PNG

UNCONFIGURE
daqg_unconfigure()

dag-dummy() dag-run()

3
DAQ
config.xml
header footer
Manyo



4.2 4
DaqId
CPUDAQ 0 CPUDAQ 1
modNo
NEUNET Dagld CPUDAQ NEUNET
modNo 0 1
20 NEUNET modNo 0 19 CPUDAQ
modNo NEUNET
NEUNET identify modNo  No(
)

4.2

e dagld DAQ config.xml Gatherer

header header
dagld PNG

° ModNo Gatherer  header

e NEUNET 8 PSD

° TOF PNG

Condition
e PNG gnuplot DAQ
config.xml



5.1

e EventDataToHistogramEmulator.h
e EventDataToHistogramEmulator.cc
e ConditionMonitor.h

e ConditionMonitor.cpp

e MonitorComp.cpp

e Monitor.cpp

e MonitorCreatePng.cpp

e cformat.cpp

EventDataToHistogramEmulator.{h,cpp} Manyo
PutPsdId() PutPixellId() Manyo
Increment ()
Monitor Increment ()
Condition

ConditionMonitor.{h,cpp}

MonitorComp. cpp Monitor.cpp MonitorComp. cpp
PNG Monitor.cpp
dagq_run() create_png_files() create_png_files()
MonitorCreatePng.cpp gnuplot printf ()
std::string cformat ()

cformat.cpp

5.2 EventDataToHistogramEmulator.h .Cpp
EventDataToHistogramEmulator EventDataToHistogramBase
SetParam()

// set PSD parameters for each PSD
vector<Double> A(NumOfPsd);
vector<Double> B(NumOfPsd) ;
vector<Double> C(NumOfPsd);



5.3 ConditionMonitor.h .cpp 5

for (UInt4 i = 0; i < NumOfPsd; i++) {

A[i] = (Double) (num_of_pixel_per_psd - 1.0);
B[i] = 1.0;
C[i] = 0.0;

}

for(UInt4 i = 0; i < NumOfPsd; i++) {
SetPsdParam(i, A[i]l, B[i], C[il);

}

Manyo PutPsdId()
PutPixelId()

//PutPsdId()

UInt4 EventDataToHistogramEmulator::

PutPsdId(UInt4 DaqChannel, UInt4 module, UInt4 psd, UInt4 modNo) {
return DaqChannel + m_num_of_psd_per_module * modNo + psd;

}

modNo  Gatherer Header get_modNo ()

//PutPixelId ()
PutPixelId(UInt4 PsdId, UInt4 PixelPosition) {
return PsdId * m_num_of_pixel_per_psd + PixelPosition;

}

Increment() Manyo

void Increment( UInt4 DaqChannel, UChar* data, UInt4 size );

void Increment(UInt4 Channel, UChar* data, UInt4 size, UInt4 modNo)

5.3 ConditionMonitor.h .Cpp
Condition Condition
Condition
monitorParam
tof_min
TOF ( usec)
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5.4  Monitor.cpp

tof_max

TOF ( usec)

num_of_tof_bin

PSD TOF
num_of_pixel_per_psd
1 2
monitor_update_rate
png
png

new_create_ld_position _files(), create_tof files(),

5.4 Monitor.cpp

daqg_run() png

create_2d_position_file(),

5.4.1 config.xml
run config.xml
daq_configure()  parse_params|()
daqld
DAQ DAQ ID
samplingRate
Dispatcher
1 1/10
10 1/50 50
gnuplot_path
PNG gnuplot

png_output_dir

gnuplot PNG
num_of_psd_per_module

NEUNET PSD 8
5.4.2 PNG

PNG daq-run()

m_evs->Increment (0, &m_cdata[0], event_byte_size / EVENT_BYTE_SIZE, modNo);

if (m_loop % m_monitorParam.monitor_update_rate

11

0 {



5.5 MonitorCreatePng.cpp 5
create_png_files();
}
5.5 MonitorCreatePng.cpp
PNG MonitorCreatePng.cpp
Gatherer
1 dag_run() m_loop
e m_loop % monitorParam.monitor update_rate 0 2
e m loop % monitorParam.monitor update rate 0 1 PNG
TOF PNG
m_loop / monitorParam.monitor update rate 1,2,3, -
monitorParam.monitor_update_rate 1000 3
PNG
m_loop
1000 2 ModNo 1 ModNo 1  TOF
2000 2 ModNo 2 ModNo 2 TOF
3000 2 ModNo 0 ModNo 0 TOF
4000 2 ModNo 1 ModNo 1 TOF
5000 2 ModNo 2 ModNo 2 TOF
6000 | 2 ModNo 0 ModNo 0 TOF
MonitorCreatePng.cpp gsl
Manyo GnuplotInter-
face
1 PutSum()( Pixel
TOF ) 1 TOF
TofVsCount/()(gsl TOF PNG

12



) gnuplot
2
1 PNG
0.3 PNG 2
tmpfs  /dev/shm gnuplot PNG
Create2DHistogramDataFile()
Manyo Cre-
ate2DHistogramDataFile() Manyo
6
1.
2. Makefile
3.
4. make
e EventDataHistogramBase (EventDataToHistogram.h,cpp)
Manyo

e ConditionMonitor.h,cpp
e Monitor.cpp
////////// Manyo Monitor //////////
/////// Manyo Monitor End /////////
e MonitorCreatePng.cpp gnuplot
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A gsl
gsl bin  range double(x ) double(
) dobule 8 1024
1 16kB
gsl ps VSZ, RSZ
VSZ (kB) | RSZ (kB)
1 %1024 * 1024 20,232 17,068
2 %1024 * 1024 | 36,616 33,460
3 %1024 * 1024 53,000 49,840
4%1024 * 1024 | 69,380 66,228
1024 ps
VSZ (kB) | RSZ (kB)
1024 20,252 17,104
2048 36,676 33,532
3072 53,100 49,960
4096 69,524 66,388
B
config.xml
10 NEUNET config.xml gsl
1 TOF 1 NEUNET
16bytes * (INEUNET )
* (TOF ) * (NEUNET ) (1PSD 100
INEUNET 800 )
Manyo gsl
gsl free()
8bytes * (INEUNET ) * (TOF
) * (NEUNET )

<manyo/gsl/GslHistogram.cc>
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C GSL

void GslHistogram::

Set( Double *Bin, UInt4 Size ){
h = gsl_histogram_alloc( Size-1 );
gsl_histogram_set_ranges( h, Bin, Size );
free (h->range);
h->range = Bin;

}

<param pid="tof_min">0</param>

<param pid="tof_max">30000</param>

<param pid="num_of_tof_bin">500</param>
<param pid="num_of_psd_per_module">8</param>
<param pid="num_of_pixel_per_psd">500</param>
<param pid="monitor_update_rate">500</param>

top VIRT/RES  244MB/166MB (
8bytes * (500 * 8) * 500 * 10 = 152.5MB)

config.xml

gsl

<param pid="tof_min">0</param>

<param pid="tof_max">30000</param>

I<param pid="num_of_tof_bin">1000</param>
<param pid="num_of_psd_per_module">8</param>
<param pid="num_of_pixel_per_psd">500</param>
<param pid="monitor_update_rate">500</param>

(! ) VIRT/RES 397/318MB

<param pid="tof_min">0</param>

<param pid="tof_max">30000</param>

I<param pid="num_of_tof_bin">2000</param>
<param pid="num_of_psd_per_module">8</param>
<param pid="num_of_pixel_per_psd">500</param>
<param pid="monitor_update_rate">500</param>

VIRT/RES 702MB/624MB

<param pid="tof_min">0</param>

<param pid="tof_max">30000</param>

<param pid="num_of_tof_bin">500</param>

<param pid="num_of_psd_per_module">8</param>
I<param pid="num_of_pixel_per_psd">1000</param>
<param pid="monitor_update_rate">500</param>

VIR/RES 1314MB 1.2GB

C gl

gsl
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C GSL

/* synopsis */
gsl_histogram *h = gsl_histogram_alloc(n_bin);
gsl_histogram_set_ranges_uniform(h, x_min, x_max);
read_file_and_increment (datafile, h);
gettimeofday(&start, NULL);
for (n = 0; n < n_loop; n ++) {
for (i = 0; i < n_bin; i++) {
/* */
y = gsl_histogram_get(h, i);

}
gettimeofday(&end, NULL);

Xeon 2.5GHz n_loop=1,000,000

n_bin sec

100 | 0.534335

1000 | 5.234554

10000 | 52.253156

gsl_histogram_get() 8 1460MB/s

?)
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