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nc 192.168.0.16  24  >  datafile

nc - arbitrary TCP and UDP connections and 
listeners
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nc  192.168.0.16  24  |  histo_prog
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nc  192.168.0.16  24  |  tee  datafile  
| histo_prog
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• '7$��*#
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DAQ-Middleware (2)
• RT(Robot Technology)-Middleware9IXF�%�2�	
• RT-Middleware

– KGJUX?TNGJBDHP3��3-63ELJ<=:� M
QGJL>XP

– �����BDHP��!"WFD?;VHRC=VD��@
SXM)#�

– ��3AVOXKVJ) �*051/3��9��+8
– ,3ELJ<=:AVOXKVJ3��4�$���
YOMGZ
– 
&42006�(7���1����9�.0'8
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DAQ-
Component

DAQ-
Operator

DAQ-Middleware 

DAQ-
Component

DAQ-
Component

RT-Middleware

Run Control
Function

System
Configuration

function

Data Transfer
Function

Web
Interface

Data Path

Command Path
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Dispatcher

Logger

Monitor

Gatherer

+
+
+

HTTP

Server

•Control Panel on Web browser

(javascript, ajax)

•Python GUI

•Command line program

Online histograms 

on Web browser

Read-out

modules

PC

PC 

Command/Status

User Interface

XML

System Configuration

Online histograms 

using ROOT

XML/JSON

Device Condition/

Online analysis
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• 
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Detectors

Daq

Operator
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mod_python

mod_wsgi
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Dispatcher

Logger

Monitor
Gatherer

4
4
4

Online histograms 
on Web browser

Read-out
modules

PC 

Online histograms 
using ROOT

Detectors
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Dispatcher

Logger

Monitor
Gatherer

#
#
#

Online histograms 
on Web browser

Read-out
modules

PC 

Online histograms 
using ROOT

Detectors
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HTTP
Server

•Control Panel on Web browser
(javascript, ajax)
•Python GUI
•Command line program

PC

Command/Status

User Interface

XML

System Configuration

XML/JSON

Device Condition/
Online analysis

•���$)5/6-5+&	�
• )5/6-5+�
���
•.206*

• ��.206*
• (52'51,*.206*

Daq
Operator

2019-09-25

mod_python
mod_wsgi

• DaqOperator: DAQ)5/6-5+&���$
• DaqOperator���$	
 http���
•���"���$�� �%�http����$
#���%!��$
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•Web browser UI
• python TK UI
• Linux command line
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<configInfo>
<daqOperator>

<hostAddr>127.0.0.1</hostAddr>
</daqOperator>
<daqGroups>

<daqGroup gid="group0">
<components>

<component cid="SampleReader0">
<hostAddr>127.0.0.1</hostAddr>
<hostPort>50000</hostPort>
<instName>SampleReader0.rtc</instName>
<execPath>/home/daq/MyDaq/SampleReader/SampleReaderComp</execPath>
<confFile>/tmp/daqmw/rtc.conf</confFile>
<startOrd>2</startOrd>
<inPorts>
</inPorts>
<outPorts>

<outPort>samplereader_out</outPort>
</outPorts>
<params>

<param pid="srcAddr">127.0.0.1</param>
<param pid="srcPort">2222</param>

</params>
</component>

XML�����



17

DAQ3I@J>I<

n DAQ3I@J>I<.�(�-!"DAQ57:A.
� ,�
n ���*&;J8.�)%'InPort.�)�
n ;J8.��%�,%'OutPort%���
n DAQ3I@J>I<�&;J8����'DAQ-Middleware�
� ,
n DJ4J'3/H691.�� ,�$#���3I@J>I<.�	#�,�
3/H691&�K
n FJ=/0<B6CJG�*&;J8&�(�+H691
n ?7<2EA&�	H691

InPort OutPort

Service Port
(command/status)

Logics  
(for data handling)

Data

InPort OutPort

Service Port
(command/status)

Logics  
(for data handling)

Data+ =
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LOADED

CONFIGURED

RUNNING

PAUSED

daq_dummy()

daq_dummy()

daq_run()

daq_dummy()

CONFIGURE
daq_configure()

START
daq_start()

PAUSE
daq_pause()

UNCONFIGURE
daq_unconfigure()

STOP
daq_stop()

RESUME
daq_resume()

��	(LOADED, CONFIGURED, 
RUNNING, PAUSED)1�8����
'8��"�7�&�498�
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��"�498�

�	��.#86 1'8*51
3�daq_run()�3��1)20!.
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• Source Type (Gatherer)
• Sink Type (Logger, Monitor)
• Dispatcher Type

2019-09-25 19

Source Type Sink Type Filter Type

Merger Type

Dispather Type
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DAQ����������(1)

Dispatcher

Logger

Monitor

DaqOperator

Gatherer

Data 
Command/Status

Dispatcher

Logger

Monitor

DaqOperator

Gatherer Filter

Logger

DaqOperator

Gatherer
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DAQ?LFMELD��� (2)
EBDKM> !�

Logger

DaqOperator

GathererDevice
Logger

DaqOperator

GathererDevice

DAQ-Component6"1�5���29EBDKM>����29@MGJA4��
(��

/3'7DAQ@ACG(PC)5��;��+./%
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User B

InPort OutPort

Service Port
(command/status)

Logics  
(for data handling)

Data

READOUT

READOUT

Network

User A

RepositoryReusability 
READOUT

READOUT

READOUT

READOUT

Flexibility Reuse

Development

Autonomous

Component  model
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Network-transparent
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• 
�
– J-PARC/MLF
– DAQ system of Depth-resolved XMCD (X-ray Magnetic Circular Dichroism) 

experiments at Photon Factory
(KEK IMSS, KEK IPNS)

– CANDLES
• 
�(����)

– J-PARC Hadron E16 (High P)
– SuperNEMO

• 
�����!��
– ILC FPCCD Vertex (KEK,����)
– GEM (KEK �	����)
– SOI (KEK �	����)
– ADC_SiTCP (Open-It)
– J-PARC Hadron COMET CDC
– J-PARC�#'�$ ���%�&TPC "'�
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J-PARC/MLF���
Japan Proton Accelerator Research Complex
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J-PARC MLF����	����
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DAQ-Middleware 
Working

Dispatcher

Logger

Gatherer Monitor

PSD Systems

Daq
Operator

Gatenet

Gatherer/
Gateboard

Logger
Scinti. Systems

Daq
Operator

Dispatcher

Monitor

Gatherer 
for GEM 

Monitor

Dispatcher

LoggerGEM Systems

Daq
Operator
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J-PARC/MLF ���
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• Position Sensitive Detector (PSD)
– 3He filled proportional counter
– The most common neutron detector

• Photon-counting 2-D/1-D detector (Scinti)
• Gas Electron Multiplier (GEM)

PSDs GEM2-D Scinti 1-D Scinti

2019-09-25
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MLF����DAQ�������	

Dispatcher Logger

Monitor

DaqOperator

PSD�Gatherer ��
�Gatherer 

Monitor

��
���

Gatenet GEM�Gatherer 

GEM���

Monitor

PSD���

����
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DAQ middleware
DAQ middleware is a standard tool for MLF in J-PARC.

Users are able to take data without regard for the difference of detectors
and to control the detectors from a web browser.

DAQ middleware is available as an online monitor.

Control panel in a web browser The 2D image and the TOF distribution are updated 
every additional 100 events.

A screen shot during data taking

BL 21 GEM

������	���
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J-PARC Hadron E16 (High Pt)
DAQ-Middleware���
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J-PARC���	�����	TPC
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+2*(#&$��� ���
�
DAQ-Middleware�������C����,0%
.-�
�

•	�&/2,')120MB/s �+2*(#&$"���
• 32kB���360us sleep�!12$02*"���
•&/2,')88MB/s�10GB����
•����32kB����
����"
�310GB/32kB 
= 327680�4

100ms

1ms

100us

(#&$����� (1)



2019-09-25 36



2019-09-25 37



2019-09-25 38



2019-09-25 39

BMA?7<8�!�1
�-��
DAQ-Middleware).+"��-C)��'EJ9
HF)��

• 32kB��(360us sleep&3KM8JMA5���
•
�<IME>@120MB/s -BMA?7<85���
•<IME>@88MB/s)10GB��"�
•�-�-32kB�"-,�%'
�5��N10GB/32kB 
= 327680�O

?M=5�2

?M=5�"
5;M:L;GI,��&3*?M=5�"*$4)

�� �03$* �3-)C>D65�#��1�! 
��,��&3	� �3�

BMA?7<8
100ms

1ms

SSD
100ms

1ms

?7<8/-�!�1 (2)

Data
Reader

Disk
Writer
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disk
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DAQ-Middleware 

1.4.2
DAQ-Middleware 

1.3.1
DAQ-Middleware 

1.2.1

DAQ-Middleware 

1.1.0

Open-It 
http://openit.kek.jp/

Open-It
Start

DAQ-Middleware 

1.3.0

DAQ-Middleware 

1.2.2

DAQ-Middleware���
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CHEP06

2006 2007 2008 2009 2010 2011

KEK	���
�
���DAQ���
��

DAQ-Middleware 

1.0.0
DAQ-Middleware 

1.0-RC1

MLF
Pkg

First Beam
at MLF

Project
starts

MLF Pkgs

2012 2013 2014 2015

International Conference on Computing in High Energy and 
Nuclear Physics

DAQ-Middleware 

1.4.1

DAQ-Middleware 

1.4.0

2016



1.0.0,1.4.0

• 1.0.0 MLF����������
��	��
%+�)*

• 1.1.0    Scientific Linux x86_64 (64bit)�'+#

• 1.2.0    Scientific Linux 6.x�'+# (!+ �+#�
�Ubuntu�Debian��'+#����)

• 1.2.1 - 1.2.2 Bug Fixes, Features

• 1.3.0 Buffering�Configuration GUI

• 1.4.0 Scientific Linux 7.x�'+#

• 1.4.1 – 1.4.4 (�$+%�&�"� �
���
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• 2010�6� DAQ-Middleware Core -13/#�
• 02.3
– ��*�� (KEK)
– '� (����
�)
– 
� (
)
�)
– !�*�% (���&$� "�)
– �� ( (�) Bee Beans Technologies)
– �	(KEK, 2011�4�,+)*�(KEK, 2012�3�,+)*
��4KEK, 2015�3�,+5
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• CHEP (International Conference on Computing 
in High Energy and Nuclear Physics)

• Real Time Conference
• ����
• ���
��
• ()���%�'�#'�'� in ���
• �� '�#&�"�&
• 	���'�&$!
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Source Sink

Ethernet
Source Sink

Model: HP 8600 xw

CPU: Intel Xeon E5420 2.50GHz

NIC: Broadcom NetXtreme BCM5755

Scientific Linux 5.7 i386, x86_64
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• ��[C++
– � ��

• ����	$"���Y��22�
ZFXC��5,85\++�$
http://www-lib.kek.jp/tiff/2010/1026/1026005.pdf&;'6
http://daqmw.kek.jp/docs/fujii-cpp.pdf

• SXH<>GPAQXT(:5FXC!7�*
– SiTCPSXH<>GPAQXT(:5FXC!7-*3:JDGVX
?MU@RO

– JDGVX?MU@RO4.'/6��3953:DAQ-
Middleware#
�1*/R=LRS)&;

• PICX0��+;KBG@ROEXTYROOT32Z
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• DAQ-Middleware�
�	�#VirtualBox-9;/
*��

• ��

– Scientific Linux (6.x 32bit, 64bit, 7x 64bit) (CentOS, 6.x, 
7)�6-5:73.;/��(#��)*���134,38

• wget http://daqmw.kek.jp/src/daqmw-rpm

• sh daqmw-rpm  install

– �)��#OS"$2;0�'134,38
• ��
(OpenRTM-aist�omniORB)��(#��&� %+!����
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• DAQ-Middleware 1.1.0 �����
�1.4.4
����

http://daqmw.kek.jp/docs/DAQ-Middleware-1.1.0-Tech.pdf

• DAQ-Middleware 1.4.4	������
http://daqmw.kek.jp/docs/DAQ-Middleware-1.4.4-DevManual.pdf
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