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1.2

1.3

byte

GUI

Graphic User Interface



13 KODAQH
13 KODAQH
13 KO DAQH
MS-DOS

0s
“ KODAQ” 0s
DOS-WINDOW
MS-DOS

CERN Program Library

CERN Program Library CERN

CERN Program Library

MS-DOS
ON

“ KODAQ ”

(0N

“ KO DAQ”

Microsoft WINDOWS

WINDOWS



2.2

Library
UNIX OS

WINDOW CERN Program

UNIX

WINDOWS

18words
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3.1

3.2

Module

CAMAC

PC AT

ROOT

NIM Nuclear Instrument

CAMAC

(ON

Linux
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CAMAC Linux ROOT

3.2.1 CAMAC

CAMAC

“ Computer Automated measurement And Control”

4 CAMAC



1960

CERN
ESONE
1969 CAMAC ACE IEEE
ANSI/IEEE publication SH-08482
( )
CAMAC
(ro )
CAMAC
20
Online
CAMAC 1/0 bus System Driver
“ Crate Controller” System Bus' Data way”
“ Module” “ Crate”
Module “ Crate Controller”

CAMAC
READ WRITE 9bit

CAMAC
24bit
c I
N X Q
SRy
L N

“ 1Module Instrumentation System”
43 x 2

L LAM: Look-At-Me
B 1bit

READ WRITE

F 5bit A 4bit



1y sec
CAMAC

CAMAC

CAMAC

® CAMAC Crate
Module

Plug-in

System Bus

Module  Dataway

® Crate Controller

Dataway Operation
Module

Crate Controller

® CAMAC Module
CAMAC

Connector  Plug-in

Module  Dataway

® Computer

CAMAC

MB/sec

Card-Edge Connector
Module  Dataway

Dataway

Module

Crate Card-Edge
Plug-in



3.2.2 Linux

Linux kernel

“ Linux” UNIX (0S)
“ Linux” (O kernel
POSIX IEEE standard 1003.1
Helsinki Linux Torvalds
oS
UNIX
System V
BSD System V BSD
GNU
GNU
Linux UNIX
Linux
Online oS
(O8]
CPU
MS-DOS 1
oS
oS MS-DOS
CPU
UNIX OS
Data UNIX OS
UNIX oS Data
Stand Alone online



UNIX (0N}
TCP/IP  IPX Aplle Talk

Data
(O]

Linux  x86, Motorola 68k, Digital Alpha, SPARC, Mips, Motorola PowerPC

intel Alpha
intel
intel
IBM AT
OS Linux Free
(O workstation
UNIX
3.2.3 ROOT
“ ROOT” C++
CERN

CERN Program Library

Tiea = =0
~ = g
/ ey =
, o
/| raraa || GPad
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k

5 ROOT
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C++

ROOT C++ CERN
Program Library CERN Program
Library TOOL

CERN Program Library FORTRAN

C++

CERN Program

Library C++
oS
C++ (0N
C++
C
C
C
C++
GUI
C++
Fortran
3.2.4

CAMAC Linux ROOT

CAMAC Linux
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ROOT

ROOT
ROOT
3.3
3.3.1
CAMAC Controller
() CC 7700
CAMAC A-2
Interface Board
() CC PCI
PCI
Computer
PC AT
Aopen AX63PRO
CPU Pentium 550MHz
128MB(PC-100)
Seagate ST320430 20.4G IDE7200RPM
Ati Rage C
crega Fast Ether PCI-Tx
OS RedHat Linux6.2J kernel 2.2
3.3.2

Data
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CAMAC 64kwords
“ blocker” 8
16kBit
64
3
“ analyzer”
ASCIl Ntuple “ daqcl”
Linux, Unix, Win
“ mapon”
NFS

Netowork File System
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3.3.3

UNIX 1/O0 CAMAC

“ joctl”

Linux kernel

kernel
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CAMAC
Interrupt Register LAM
Crate Controller

Interrupt Register
LAM Crate Controller LAM

flag O
Crate Controller

B|Eflag=0
|
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end
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Interrupt Register
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“ blocker”

CAMAC
CAMAC
NAF

CAMACH BT —RIFAH L
AUy ) M
[
 2EVa-n09y7

ConD>

9:Interruput

dc int.c
make
Linux kernel
® Kernel
C sdtio.h
) static
auto

0N
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® void camac_CNAF(intC,int N, intA, intF)

C[0-7], N[1-23], A[0-15],
F[0-31] CAMAC
® void camac_NAF(Int N, int A, intF)
CNAF C=0
® void camac_writel6( short data)
CAMAC 16Bit
® void camac_write24( long data )
CAMAC 24Bit
® short camac_readl6()
CAMAC 16Bit
® |ong camac_read24()
CAMAC 24Bit
® printk( const char *format ,...)
stdio printf() /var/log/messages
“ blocker”
10
“ camac.h”
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|

10 blocker
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16kbyte 8

“ camac.h”
“ analyzer”
ASCIl Ntuple
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3.3.4
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“ start” 17

“ flag" 1 O
1 0

“ LTS

analyzer mapon” “ daqcl”

analyzer”
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mapon” “ daqcl”

kernel
“ analyzer”
kernel 16

TERM
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‘ mapon”
“ mapon” ROOT “ TMapFile”
ROOT
ROOT fitting
fitting CPU
PC
19
3.3.5
ROOT
“ analyzer” Ntuple ASCII
ROOT
ROOT
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4.1
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DataWay
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4.3
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4.4
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CAMAC Single Action (Read)
96.1 346.0 £ 0.7 3.0 [kB/sec]

100Hz Event Rate 18words

“ ROOT” fitting
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Program List

[1]blocker.c

[2]dc_int.c

[3]lanalyzer.c ASCII
[4]mapon.c

[5]dagcl.c

Ntuple
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1. INTRODUCTION

1.1 FEATURE
OS Linux
ROOT
NETWORK Linux,Unix,Win
DAQ 24.0+5.6x works[ p sec]
Diskl/O 96.1~346.0+ 0.7~3.0 kB/sec

1.2 OVER VIEW

Kuroq

(1 work = 16bit )

CAMAC
64kwords  buffer
16kBit
64

DATA

blocker

[[Data)} device driver daqpc
CAMAC F;@ de int.c
il shared
blocker |::> memo
1L e
Linux
MApoN.c analyzer.c dagel.c
mapon ||analyzer daqcl[E serv.C
— [ [ I RoOT
ROOT rslﬁ%ap A@H N@le ROOT
— IO NES




“ analyzer” ASCIl Ntuple
“ daqclll
linux,Unix,Win
“ maponl!
NFS
KEK VersionUp
“kuroq” version-1.0.2
DAQ VersionUp

DAQPC /dag/src/version

3. QUICK START

3.1 Default
DAQ
LAM N=1 A=0
ADC N=3 A=0 TDC N=4 A=0
2ch  2word ( lword = 16 bit )

4.2 Make
quick-start
srcl” "make” File
DAQ
6.COMMANDS



4. SETTING UP

DAQ
3.1 Hardware
® CRATE CONTROLLER INTERFACE BOARD
() CC 7700 CC PCI
® PC
PC AT
IRQ PCI
“ [Iproc/pci”
pci IRQ
Windows
® OS
OS RedHat Linux6.2J( kernel 2.2 )
SMP(Symmetric MultiProcessor,*1)

Dual CPU PC SMP-Kernel Boot
RH6.2 Lilo *“ linux” * linux-up”
“ linux” SMP “ linux-up” SMP

3.2 Install ROOT
DAQ ROOT ROOT
ROOT  INSTALL

OS verson install ROOT

('http://root.cern.ch)
RH6.2) kernel2.2.14-5.0 gcc version 2.91.66 ( egcs-1.1.2 release)

gcc  version File

ftp://root.cern.ch/root/root_v2.25.03.Linux.2.2.14.tar.gz
“[cern” "tar”
" bshre”
#ROOT
export ROOT SY S=/cern/root

RH6.2J

export LD_LIBRARY PATH=$LD_LIBRARY_ PATH:$ROOTSY Slib

export PATH=$PATH:$ROOTSY Shin
"%r oot”



3.3 DAQ-Source
DAQ DAQ NET

DAQ PC
“/dag/src’ (new.tgz) workspace
“cp /dag/src/inew.tgz

“tar  zxvf new.tgz’

"kurog-1.0.2/”
File FILES

3.4 Make Dvices

kurog install PC install

" /dev/PCccl 7700” PCI
" [dev’

"srel” root( )

#make devices

" [dev/PCl cc7700" File
3.5Chmod +s
(root)
3

® /sbin/insmod
® /sbin/lsmod
® /sbin/rmmod

chmod +sfile

file



5.EDITTING FILES

‘ dc_int.c “ analyzer.c’ ,* mapon.c’ ,* dagd.C 4
2word( ),16word File "src/2ch”  "src/l6ch”
5.1dc int.c
File
CAMAC LAM LodkAtMe
File

® Kernel sdtio

°

[ static auto

oS

Ivar/log/messages

Module
"#define ADC 3”

#define ADC 3 (N)

#define ADC_A O (A)

#define ADC_RF O ( Read Function)

#define ADC_CF 9 ( Clear Function)

#define ADC_CA 0 (Clear Address)
" static intdc_int(---) {”

ADC, word
buffer[0]=1;
camac_NAF(ADC,ADC_A,ADC_RF);



buffer[l]=camac_readl6();
“buffer[x]”
"buffer[1]” buffer ( )

“Camac_NAF(---)” CAMAC NAF

“camac_readl6( )”

® void camac_CNAF(intC, int N, int A, intF)
C[o-7], N[1-23],
A[0-15], F[0-31] CAMAC

® void camac_NAF(int N, int A, int F)

CNAF C=0
® void camac_writel6( short data )
CAMAC 16Bit
® void camac_write24( long data )
CAMAC 24Bit
® short camac_readl6()
CAMAC 16Bit
® |ong camac_read24()
CAMAC 24Bit
® printk( const char *format ,...)
stdio printf()
Kernel

/var/log/messages

‘ dcint.c File 3 kernd
DAQ ROOT
ROOT



5.2 analyzer.c
DAQ ASCII Ntuple File

word
/* Creat Ntuple */
TNtuple *ntpl = new TNtuple('ntpl™,"DAQl","n:adcl:tdcl");
/I Ntuple “n:adcl:tdcl”
/I n adcl tdcl Ntuple

int al,tl; // “a ADC; t" TDC
al = shmp->buffer[analys_block%MAX_BLOCK].data[pos+2];

// "pos+2” “ buffer[ 1]"
shmp->buffer[analys_block%MAX_BLOCK].data[pos+3];

// "pos+3” “ buffer[2]"
fprintf(fp, "wd¥t%hd¥n",al,tl); // ASCII

/1" %d” ‘¥t Tab
ntpl->Fill(event,al,tl);
/I Ntuple Fill

tl

5.3 daqcl.c
Networ k Data

int updata_rate = 100;
100 event

/* Open connection to server */

TSocket *sockl = new TSocket("130.158.105.104", 9090);
1 IP
/I localhost Data



word "analyzer.c’ ROOT
“TH Ntuple

5.4 mapon.c

word "analyzer.C’ "daqcl.c’
ROOT “ TH

6. Make

File File “ Make’

% make install

/sbin/insmod PClcc7700
cat /proc/devices
character devices:

1 mem

70 PClcc7700

1. MAJOR
“ Iproc/devices” No.
2. IOPROT

“ [proc/ioport”



/.COMMANDS

* kurokg “ local_daq’ “ basic_dag’ 3

® “ kurokq
® “ |ocal_dag’
® “ basic dag’
7.1 kuroq
l. term “ setup”
. term
"Server: Waiting DAQ start"
[11. term  "dart”
V.
"Server: Waiting DAQ start"
V. term  "dart”
® Setup
DAQ
blocker
® Start
"9.Macro”
"serv.C’
clear RunNo.
10000

"Server: Waiting DAQ start"

ROOT



® Stop

"analyzer”
® Clear
7.2 local_daq
. term “ setup”
. ROOT term
1.
" X [MACROJ”
V. ROOT "start”
® Setup
DAQ
blocker
Online Window
® Start
setup
RCINT
root[1] .! ./start
Kuroq start
® Stop
Kuroq stop
® cClear
Kurog clear
® start_net
start daqcl

ASCl |

ROOT tem .| ./sart”

clear ROOT

ROOT

10



7.3 basic_dag

® Dbasic start
DAQ

® Dbasic restart

® clear

term  “ basic _start”

term

"basic restart”

setup+start

start

clear

11



8. DATA & LOG

[log]
ana,net,map

"log/run.log” 3
local_dag,basic_daq
[ DATA]

ASCII Ntuple ROOT
‘* analyzer.c
[ kurog ]
ROOT TH 1 Fill
ROOT T Socket localhost
[ local_daq ]
ROOT TH 1 Fill
TmapFile ROOT Cint
9. MACRO
ASCII Ntuple NETWORK
ROOT
Macro-File
ROOT
ROOT

ASCIl - hist.C

Ntuple - ntupleC

Net - sarv.C

Map - online

"stop”

kuroq

ROOT

12



10. NETWORK

Linux Linux(UNIX)
10.1 SSH
ssh  Secure Shell http://www.ssh.com/about/company/index.html
DAQ
ssh ssh

%export DISPLAY =( IP):0.0

10.2 NFS
NFS DAQ DATA FTP SFTP

11. TOOLS

11.1 TDC-TEST
TDC-TESTER TDC

11.2 PORING DAQ

“ Poring ” DAQ
g++
11.3 SCAN-MODULES
Module “ scan-sta.c” CRATE
CONTROLLER “ scan-x-a0.c” Module A=0
Function X

13



11.4 Org-test

lwasa
gcc
11.5 stdcom
“ COM” window
“ CcoMm”
11.6 C10 2
10 2

12. REFERENCE
*1 SMP

“ Symmetric MultiProcessor”

CPU

“ test0.C

window

CPU

kur oki@utkhii.px.tsukuba.ac.ip
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Macro File List

KEK

[1]raw3.C
[2]slew-dpro.C slewing

[3]slew-d3.C slewing



