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Japan Proton Accelerator Research Complex (J-PARC)
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B+n— Li+ o+ 2.79 MeV (6%)
B +n — Li" + a + 2.31 MeV (94%)
Li" — "Li + 0.48 MeV (prompt y)

JENDL-4.0 nuclear data library
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3He +n — 3H + p + 0.765 MeV (5330 barn)
6Li +n — 3H + o + 4.78 MeV (940 barn)
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Gas Electron Multiplier (GEM)
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' » Gas flow radiation detector that can measure charged particles from
n Electronics + a n(*°B, a)’Li nuclear reaction
= Chamber » Two Gas Electron Multipliers for signal amplification

o » Thermal neutron efficiency: 0.5%~5%(depending on 1°B layer thickness)
PC for DAQ Da}ta} taking_ rate: Over 1 MHz (limited by Gigabit Ethernet)

v Minimum time step: 5 ns

 Position resolution: ~0.85 mm (FWHM)

» Operation voltage: ~2.7 kV (negative)

» Chamber gas: Ar/CO, (7:3)

+ Active area: 100 mm X 100 mm

Direct connection * Readout channels: 120 ch x 120 ch with a 0.8 mm pItCh

by a network cable
A Standard deviation of the counting rate:~0.85%
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nova-daq-90: Network traffic on em3 (1y)

, ("~ bs: 4.2 MB/s"MW (=363 GB/day-MW),
Detector-LAN traffic of nova-dag-90@150 kW 90: 4.2 MB/s-MW (=363 GB/day-MW),
qlﬂ | 45: 4.7 MB/s-MW (=406 GB/day-MW),
| ] < 20: 3.5 MB/s-MW (=302 GB/day-MW),
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DELL Precision M4700 TARJ1/0MD 1 :

CPU: Intel® Core™ i7-3940XM 3.00 GHz $ sudo time dd if=/dev/zero of=/mnt/zero.txt bs=1M count=1000 oflag=direct
Thread: 8 (4 cores X 2) $ sudo sysctl ~w vm.drop_caches=3

Memory: 32 GB $ sudo time dd if=/mnt/zero.txt of=/dev/null bs=1M count=1000

HDD: SSD (SMB41) 512 GB

T—HEETHL(3330£9.1) MB/s.,  [EFEEEESS
T—25kAAH:(531.0+13.3) MB/s. » ROOT

Data Analysis Framework
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~ pthread TH2D:1000 bin x 1000 bin TH2D_BP:128 bin x 128 bin
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_ TThread
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T7AILI/OEAERYYITR/0(1)

Processing speed (MB/s)
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100

- [ File /O

:_ .......................... ...................................................... Memory-mapped UO ......
MR USRS NG SU0: 0SSR N
E— ........................................................... ............................... - e S A
- e Single thread program:

- C . TH2D:1000 binx1000 bin,
C o . TH2D_BP:128 hin X 128 bin.

10° 10° 10° 10° 10°

Data size (Byte)

#include <sys/mman.h>

int fd;
fd =open(“file_name", O_RDONLY);

unsigned char *map_buffer
=new unsigned char[lseek(fd, 0, SEEK_END)];
map_buffer
=(unsigned char*)mmap(0, Iseek(fd, 0, SEEK_END),
PROT_READ, MAP_SHARED, fd, 0);

for(long i =0;i<(file_size);i++){
map_buffer[i];
}

long page_size =getpagesize();

long map_size =((file_size)/page_size +1)*page_size;
msync(map_buffer, map_size, MS_SYNC);
munmap(map_buffer, map_size);




T7AILI/OEAETYITR/0(2)

**xxx DAQ begins ...
*** Error in "./EventDecoderGEM’: munmap_chunk(): invalid pointer: 0x000000000228f770 ***
*** Error in "./EventDecoderGEM": malloc(): memory corruption: 0x000000000228f800 ***

*** Break *** segmentation violation

There was a crash.
This is the entire stack trace of all threads:

Thread 7 (Thread 0x7f7eb40e7700 (LWP 29474)):

#0 0x00007f7eccffce2d in poll () from /lib64/libc.s0.6

#1 0x00007f7ecdad2a7b in master_thread_run (thread func_param=0x22be690) at /nome/dag/root-
6.08.06/net/http/civetweb/civetweb.c:12647

#2 master_thread (thread_func_param=0x22be690) at /nome/daqg/root-
6.08.06/net/http/civetweb/civetweb.c:12714

#3 0x00007f7ecd2d8dc5 in start_thread () from /lib64/libpthread.so.0

#4 0x00007f7ecd00776d in clone () from /lib64/libc.so.6
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Processing speed (MB/s)
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e POSIX(EHLDpthread e ROOTMD TThread % LE &R

#include <pthread.h>
#define THREAD_NUM 4

typedef struct _thread arg t {
} thread_arg _t;
int th_num =THREAD_NUM,;

pthread_t handle[th_num];
thread _arg_t targ[th_num];

for(int i=0;i <th_num;i++){
ek fESE (Ktarg[i][CfEZE A D
¥

for(int i=0;i <th_num;i++){
pthread_create(&handle[i], NULL, Thread_function,
(void *)&targ[i]);

}

for(int i=0;i <th_num;i++){
pthread_join(handle[i], NULL);
}

#include <TThread.h>
#define THREAD_NUM 4

typedef struct _thread_arg_t {
}'thread_arg_t;

typedef struct _th_set_t {
intth_num;
TThread *th[THREAD_NUM];
bool f_flag;

} th_set;

intth_num =THREAD_NUM;

TThread *{[THREAD_NUM)], *threadj;
th_set th_param;
thread_arg_t targ[th_num];

for(int i=0;i <th_num;i++)

) s i Ktarg[i] IZEZE A S

for(int i=0;i <th_num;i++){
t[i] =new TThread("thread_name", Thread_function, (void *)&targ[i]);
t[i]->Run();

th_param.f_flag =false;
for(int i=0;i <th_num;i++){
th_param.th[i] =t[i];
th_param.th_num =th_num;
threadj =new TThread("tX", Join_function, (void *)&th_param);
threadj->Run();

while(th_param.f_flag ==false){
gSystem->ProcessEvents();

threadi->Join():
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. | B Single thread
- o Multi thread

S
-

Q

m : : :

S 800 S— » o Multi task

3 - [ Disk /O limit

% 600 __ ................ ..........................
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TH2D:1000 bin % 1000 bin
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] 10
20000 - o
05 ‘ ‘ ‘ ‘ ' ‘ ' ' ' ' ' % 50 100 !
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] Single thread 4-thread 8-thread

TH2D, TH2D BP (60.8+4.5) s (30.8+3.2) s (30.7%+3.2) s
TH2D, TH2D_BP, TH1D (81.4%+52)s (33.0+3.3)s (30.9+3.2) s

FFRSITAVEDKIECPURTRZIBOLI-HE . T—2NEEE (T BTG S

/OO RDIRRETIE., CPUICRBMHED T, ARFEOLTET 2 NIERE (CFHELAL
MLFTEIGEN DX IBL VT IVGT —3BEDHZE . A 754 IBTET—2)5 0 ay
VI 7L @G S B A S AN /0N IR DIREETHEAT S
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AISANEITHDT—3)Z 023 TR O)TT7DEED
. WHLAMIBER =4 TSAUBH S AT LDOBEFKEEN

o« J7AILI/O+TThreadlZ&ATILFALvFLTE

e MiFEEZLIFAIET/ONYURTHRITVATLEER

« SRR, SERTEHERE

AL, SUB LRI LES

EREI TR TIEAVATLTEE
SR =X FTTIVEETEREIZ L HAIEERE : ~500 MB/s

BYTAH”?

MiEZFE —L/NT—1 MWD IRE T TlX. ~2000 GB/day

FoTAEFTLNGEL 125




TOTAVEMV AT LDORES

« FUTAVEZA—FELAUTAUBMPVATLIIHNED RWLEERE S ZE57-6 O & B H i
V FUSAFZS— EERIKRDOIEE. MET= DR
V FUSAUEN AERIZEITESS(Q). g(r)VGEDYBEDEY ., T—2)F I3y
e SNSTIIADARAEMEIINSA VoA U ERITIRIEZ B P P PN
v’ message queuing(MQ) D 1D T DActiveMQZE FI|
« ESSTIIMQEL TKatkaZFFIFAL T, AV SA U BITIREZRET ST E
o MLFICBEWTHIERIMNBRedisF AN =AU TA VBTV AT LDRARICETF

SNS Beam line : Compute Room
_—

ADARA, http://www.csm.ornl.gov/newsite/adara.html.
- ActiveMQ, http://activemqg.apache.org.
&M";“" Kafka, https://kafka.apache.org.
o redis, http://redis.io.

Contact person

Development of DAQ-MW component for redis, technical review Y. Yasu
Development of Manyo-Utsusemi for redis Y. Inamura
Installation and commissioning at BL17 S. Kasai

Installation and commissioning at BL21 and BL06 T. Seya, H. Ohshita


http://www.csm.ornl.gov/newsite/adara.html
http://activemq.apache.org/
https://kafka.apache.org/
http://redis.io/

—\®

redis(LT4X)

e redis(LT4RX) -7 :
v MOEZEET 30D YTITT redis

v' Key—Value Store (KVS) & AE!) EDredisH—/\—TE1]

= SEREMETEHVRATLDIBEEMNARE

KVSEL TstringZ! | listR G ER LG T—2HEED Y IKRLVH AT RE

A —T>Y—RAT0%5 5 L (BSD-licensed program)

C/C++, Python®Z EZLDTOY S3IV T EEEYR—b
Redistr—/\—[X B fifiliqueue —/\—EL THZ1FTAL, brokerEL TO F| B AT RE
TILFALYRT AT 5 LIZIFIER G

A NENENE NN

redis server as a simple queue server redis server as a broker

(Queue model) (Pub/Sub model) R BT
nF+AJL

Publish

Subscribe
(sync. or async.)
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o EFAHACGUTE)RDI7ZAIIZTZOERAL., BIMEN=T—3%NIEBTEHRXT L
« redis QueueETILEIEH

From DAQ system DAQ status information

----- > > )
SetEvent GetEvent
program  redis server program

Online histograms
using ROOT

B =

D EZFAANBLEFHAHALIEBEOGRAIIE L GREX S IESE A EEMN

@ redis QueueETIILERFEALTILVST=8 ., BB DGetEvent 7O S LIZT—R2%ET ZLIEARTH]
@ redis serverh o T—RZFMYBIHNEATE DEREHIEM

@ oI DAHETEERAT—R2X (Begin, End) & {G5ETHENDE
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DAQ-Middleware (DAQ-MW)

« RYRI—INEIRIETDAQURTLERZITHEET B=HDYIRIIT

« RT-Middleware [*]Z~N—X[Z{ERk

« Gatherer, Dispatcher, Logger. Monitor/i EHEREZF B LT AV R—R U NN SRR
e DAQUARTLDBHIIXMLI7AILIZEER T AT ETEIR
BRHEBRNTGA—F—IZEBLXMLI 7 )LIZER B L RBREHE H LAV AT RE

FE(UD SN |
System configuration Daq i Server ||Command/
Operator|~ Status
7 Control panel

on Web browser

Equipment/Analysis
parameters

PC (DAQ#I) \

Online histograms
on Web browser

atherer Dispatcher

Read-out T
modules

Online histograms
using ROOT

[*] Object Management Group, Specification of Robotic Technology Component (RTC), Version 1.0,

http://wwwomg.org/spec/RTC/1.0/.
Web page of the DAQ-MW core team, http://dagmw.kek.jp.
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http://wwwomg.org/spec/RTC/1.0/
http://daqmw.kek.jp/

HLWF A BRI AT L

* redis Pub/SubETIVIZKDEIEE LAV TA U BV AT LEZELR
* Publishera>7R—=> . DaginfoPublishera > 7R— > D BAH
v Redish—/A—%/\wIPELTERTES =80, ABDEEMEATEE
v Begin. End% & D EER X T—A X [IDaginfoPublishera>R—R 2 ML ES
« Subscriber7 A5 S ALIEA—HF—IZKDHBHBHREITA X ATEE
v JSROOT [#*]ZERAL T, JE—FtEHICEDHWebRN—ZA DAV S/ E=F—DEH
[*x] Web page of JSROOT, https://root.cern.ch/js/.

PC (UI)
HTTP || o
System configuration Daq Server || Command/
Operator| Status
ol Control panel

on Web browser
Equipment/Analysis :"’ ‘TT::\\
parameters AV

PC (DAQ#1) = Logget
il 3 D foPublisher

QP

atherer Dispatcher
Publisher,” .~

Read-out
modules

\
/’ ’
&
redis server i

-
7
-
v

Subscriber Online histograms



https://root.cern.ch/js/

2 A 51

Online server - Mozilla Firefox - o x
operatorPanel "‘_ Online server x® _\+
@ | localhost: 8080 c ||Q va & # £ | =
ROOT online server Lo H MPLFR- ‘
ISROOT version 4.6.0 22/08/2016
Hierarchy in json and xml format
»1200 ~100F
~ Monitoring | flex ~ = = E — 1000
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Thanks for your attention !
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