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Front-end daughter card
*500MHz, 8bi+ FADC
-65MHz, 12bit FADC
TMC

KEK-VME crate
VME crate with
extended power supply

Read - Out module .
Read-out part Trigger part KEK-VME GG/CG.

(Replace for NIM module)



Crate and Power Supply

« Euro card/crate Pin assignment of JO

_ qu and bu Pos b c a . f
1 GND GND GND GND GND GND GND
- VME—BZ bus 2 GND GND GND GND GND GND GND
3 GND GND GND GND GND GND GND
- JO Connector for Power oo [ [n [ow [ [ oo
S u p p I v 5 GND +3.3V #m +33V | +33v GND
6 GND +3.3V +3.30° [® 3y +33V | +33v GND
— Trea-’- -Fron-,'—end analog 7 GND +3.3V +3.3V GND GND GND GND
° o ° 8 GND GND GND GND GND GND GND
+O dlgl+al convers")n 9 GND GND GND GND GND GND GND
devices 10 GND GND GND GND -3.3V -3.3V GND
’—‘-ﬁ =i 1 GND 3.3V a3 - 3.3V 3.3V GND
4 v 12 GND 3.3V 3.3V -3.3V -3.3V 3.3V GND
13 GND GND GND_| GND GND GND GND
14 GND -5V iﬁ - 5V -5V GND
15 GND GND GND | GND GND GND GND
16 GND S1+ s1- GND s2+ s2- GND
17 GND S3+ S3- GND Sa+ S4- GND
18 GND S5+ S5- GND S6+ S6- GND
19 GND ST+ S7- GND c1 c2 GND

Voltage -5.0V -3.3V +3.3V

TotalMax 14504 | 3204 | 200A

Current

A low noise power supply was developed.
(1/10 less than standard VME power supply)




Signals from detectors
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Schematic view of a read-out module

Front-end
Buffering

Standard components -Module structure
— QU Euro card [ ]

— VME-32 compatible

— PCI

P
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IDd
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Shar
Mem
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Brid
PLX90

9U Euro Card

On-board
Network
interface

—p>

To Central Trigger>

To Downstream
DAQ System

Serial Link
Network
Etc...




Read-out module (COPPER)

« QU euro card(VME)

« 4 Front-end A/D
card slot

« Processor PMC
slot

« Trigger module
slot

- general PMC slot
- VME-32 interface
« 1MB x 4 FIFO

- 32bit 33MHz PCI
bus

« 2 network
interface

— Processor
module

— On-board NIC




PCl/PMC

d Ramix PMC610

PCIl Mezzanine Car
4port Ethernet card

— PCI compliant

— Several modules
are available at a
reasonable price,

« Processor
(PPC/x86/...),
100Base/ Gigabit
Ethernet,

IEEE1394.
Memory, Etc....

PrPMC EPC
— PC architecture Radisys EPC-6315
— Standard Linux 2.4 800 MHz Pentium Ilim
‘Up 10 512 MB SDRAM with ECC.
10/ 100 BaseT Ethernet port

-On-board Compact Flash socket,
-32-bit 33/66 MHz PCl bus interface,




Front-end daughter card (FINESSE)

AMT based Pipeline TDC
— Time Memory Cell : AMT3
— 24ch or 48ch(2 slot) LVDS signal

— Timing resolution : 0.78 ns/bi+ (40MHz
clock)
— Dynamic range :17 bit

FPGA based Pipeline TDC
— 16 ch nomal pitch connector version

— 32 ch high density connector version
« 1 GHz counting

« 256 depth
« Dynamic range :16 bit

Flash ADC
— 8bit/500MHz sample, 2ch

« Signal range : £ 0.5V
« 250MHz ADC x 2 x 2

12bit/ 65MHz sample, 8ch
» Differential input(£1V)
Sampling encoder for MWPC

— 32 ch high density connector
— 100MHz sampling
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KEK-VME General Purpose FPGA board

o Successors of NIM
logic modules

e GP-10 Mezzanine Cards
* NIM driver card
LVDS/ECL/TTL driver
card
65MHz ADC card
65MHz DAC card
Optical TX/RX card
Trigger Receiver card

General purpose |/0 module (GP-10)



A Trigger/Tag Distribution System

Category 5 cable x 2

— MLVDS
— Cable length : up +o 50m Master Trigger Module s TRIGGER
Signals (NIM) —— TAG
— Downstream: A |4 — BUSY
« Trigger], Trigger2, Clear, Spill,
reservel
— Upstream:
» Busy, reserve2
Serial link
_ Spill No. TAG 8bit SMP
— Event No. TAG ]2bit L
5 s
2/2/8/8 ol 2 2
V| VYV V| 3 | 3 o
ek iE S =
B = =
®© | ©
ISESAEENEY C_ WMEbus ) f

KEK-VME (JO) VME TKO



Trigger/Tag Distribution Modules

 NIM Master Trigger Module

— 4 Transfer port
- 2 RJ-45 port for 1 RM

— 8bit Spill Counter
— 12bit Event Counter
« GP-10 Receiver Module
— Receive Trigger/TAG from MTM
— Send BUSY signal to MTM
— Export TAG info. to COPPERs
« TKO Receiver Module
— Receive Trigger/TAG from MTM
— Send BUSY signal to MTM
— Export TAG info, to TKO bus

MASTER TRIGGER MODULE |

* s ®

—SALL— ——EVENT—




FINESSE O)&E

FINESSE &7

- 20t HERERFMILICT—2%ZREKRL TS,

— COPPER 1% TRIGGER Hhi<3& iBhiAATET—2% COPPER O)
FIFO IC 1 event OF—REUVLTT—REEZAD

500 MHz FADC O#hi®
- 70XKZILO) GATE H7P/77 17200 FADC OYT-—4*7% [NER FIFO
ICIBMAD.

— COPPER h&#55XN 5 TRIGGER (SR TRER FIFO OF—2%
COPPER 0) FIFO IC#Ri%£5 D,

Signal \ /

GATE
<190 nsec JA L
TRIGGER H
BUSY

T—RERET




500 MHz FADC

. iRFZOEMBEE€0FF ADC T A/D THRULTH
»Z2ILULTIL K,
- 500MHz sample, Dynamic range 8bit
— 250MHz sample FADC %£EHBI1A%d SU TIER.
- 2ch, 50ohm, £1V

Signal

FADCI cLk | LI L) LI LI LJ
FADCZ cLK || L] LI L] LI




COPPER O)EhMF

+ FINESSE EOM o R—71—R & ED2TERO)
FIFO

— EVENT FIFO : Data A-Cl 1%,
— LENGTH FIFO : 1 Event OBZHIA-TIL 1S,

— FINESSE SLOT C&IC 4 %D,
. 2 TBHO) FIFO OIKREICSLIBILEARDRLE X
#32ENTJEE,
. BLEAHDRYES BE DMA HHHTT— %2
Db HOXE ICEEETS.

— QOBRRNFT-IRA RARTH1 RDRITHFD

> A—2073500ZHIRS.



COPPER O)F—AEniERAIaR {4

« EVENT FIFO FULL
- EVENT FIFO ALMOST FULL

- EVENT FIFO hidSfEZBRICEE

- LENGTH FIFO FULL
- LENGTH FIFO ALMOST FULL

+ LENGTH FIF0 N'dSE%EBRICEE
» L EOHEHETIILhAHZDITSNS.

. i_.cé%"ll(# LENTH FIFO 1 A L CT—2%mi¥RRa

» EBIRIECIFH1 RHRELTINCTID.
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TRIGGER

ample TIEA

Network HiJB

COPPER

Local Network

Boot Server 3 EBHGTEKE
daqsemiKek.jp
192.168.11.251

X-Terminal

S FEKBRAEH




-+ #H51lICdi1S DAQ OFNME
ST

il ClF 3 UC A TIIFFSHGL \HIARSTNIC
[FRO—ITRZEED.
1. Event O)FHY — Trigger OHH

—  Trigger B3, NIM (2T 2—ILIGETIES.

2. Front-end IC Gate " RAXL7EOND
_ #IC Trigger B§& 1V Event REBORIILTETE
59,
3. Read-out module hiF-—RURE%RIIA
— IR 2z 7ICABERIETRIAT S,
4. FHBEHEHT—REFHAD



DAQ Software Ot&pk

- DAQ Software &lF ?
— BRSO T—R0)55HIAH
- T—R0)ieE
- T—ROEKT
BT 715" T CThD.

Task 2
\_Online Monitor

Task 1
Data Reader

Buffer
Manager

Task 3
Data Recorder
<O ILKLIN
VB 1BES



Minimum DAQ Sofitware O¥&pk

. =INOID—INT DAQ software BE(\THD.
— Process BIB{EICIF IZEALTN+ pipe Z{ERA.
« IF—%Xvb— LSl \EEBFNEETH—HNZFIRTS.
— Ry 2P A 71IC13 BEANBNOTOBIERT S.
— T—R0):e5#1F Redirection ZHIAT .
— T—ROAX M1 E=RERBRANOELIRT — tee

Task1]
Data Reader

pipe )

' File |




2B10) DAQ Software OHEEL

+ COPPER & DAQ 51 RHROB TR v1—
7ICF3BIEENHS,

Task1
Data Reader Network

Data'Server

COPPER
EPC

~

-~

pw®||||

KDAO TR

)
-&

File |

&

)
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{EHAL T\ ST RIRIROED

- EORRZERTINRNF.
« Helloworld Q) IKTILIFHEFIM?

#include <stdio.h>
int main()

{
printf (“Hello World¥n”) ;
return 0;

Linux, Mac0SX

- R—XTIL%RT (EEFTL7MIIC cd
— $ cc helloworld.c
- $./aout

Windows

- %am‘ Menu 7% Visual Studio ©) menu OFhICcH S A2 -K20 2 %k
3.

- e ¥7«L7NIIC cd
— >cl helloworld.c
— >helloworld

IRIBZEEX ROOTSYS O) s



Local Network IP address

- daqsemi: 192.168.11.251, dagsemikek jp
- copper2 : 192.168.11.4

- copperld : 192.168.11.16

- copperb: 192.168.11.8

- copper8:192.168.11.10

- copper9:192.168.11.11

- copper10:192.168.11.12

- copperll]: 192.168.11.13

- copperl2:192.168.11.14

- copperl3:192.168.11.15

« Local Network ClF name service D@l \"CTL\FBA. IP TIRLR

=2UNICERALTEZIN,

- BZRIF2EIC COPPER F9ELHBLIFEA.
« 2ZAT—"0) COPPER %3BLIS->TIE-TIEXI ),



¥& 0.5 EATHFS

- 2@%IRIEI DICHICH 2L BN,
- COPPER IC slogin
— =FT4LON B ECICTEED
— $ wget
— $ zcat oncopper tar.gz
— $ cd oncopper
— $ ./cserver
— RTOAEEBLUB->TEILUTEZ),
- DAQ BT (dagsemi s UFEXAO)/—ININ/DY)
— =FT4LON B ECICTEED
- Z# -C<D.
— $ unzip ondisplay zip
—  $ make —f MaKefile linux (nmake —f MaKefilewin32 &)
~ T—RELHID.
- $./cli 192.168.11.xx 8888 > datafile
— T—RBEALIM L TERTID.
- $./cli 192.168.11.xx 8888 | ./ onladc
— T—RERBUGDSA L1 BTZEITH.
- $./cli 192.168.11.xx 8888 | tee datafile | ./ onladc



+ FF<ENETLsHN?

o« BAEIGSAA—HINNEH7nMILE
BUC £8 1 ICBHZFLLA.



END

* Hello world HiRNIICHIREAIFERDIEHRFGTIRRUHREE

Bz T20750%1FRUTESI),

« RISV EIRH - Z2IL20D7 5 0% RICBREUIELIL TH

CIEXL),

»  ESULTERRNRLHRESIFIRRIFH - 2I1L72D7550L% make

UEFEUs5. (Windows OIB81F nmake)

- MakKefile IFENGUICEBIGATH - 2ILZ RiIgHS{E-TSIFHD

RIEE ST,

« HA2LNFHEBSEAIFBRICIE-T 0K T, HHCRTIS

TOIFARTEATHELGEANTRTUSFU 5,

« ROOT BRhHERN T CENDLUSFT . XEIZR—PK NS

FIcRe211FL 5,
. ICHZ2ILHDLITFT, &
ZICKUTIOE—UTERULTEZ,



=38 1
Data & AT file ICE=HT.

« COPPER kC2D7750L%7EL
— Device driver QiU
— 77T ILOEZ1AH (stdout)

+ iR COPPER MSHT—REGATNAHIE
OMNRANT—RELTRELRNICENT S.



UNIX & 0S CO) Device O)fiit|h

1. Device file %& open F%.

2. Device OHAE. 527E
— jiocH TLYRARORE
— Linux O)ig&Il3 /proc/.... CiREI DIRSEHD.

3. Data OOt R
— Data O) read/write 175,
— mmap BUCTKXEIITTERETD.

- la(;gl CIIMNBRLZFR2)0T71EREITHRET

4. Device 0) close
— mmap Ui &ld munmap €IS,



Event header &1 &5

» T—#0) read BNNINIF T B,
» T—ZNDETHINNHNDFHICT S,
- {7l

struct event header |
unsigned int magic; (0x45564¢54)
unsigned int size:
unsigned int event number:
unsigned int run number:
unsigned int node id:
unsigned int type:
unsigned int nblock:
unsigned int reserve:



int main()

{

main()

HEXHNHAIE

status = init device():
while (1) {

int):

}

status = wait device(): < BIOKFHAL IKTIFOIELEG! )\,
status = read device(data, &nread):
dsize = nread + sizeof(struct event header)/sizeof(unsigned

header->event number = event number:
header- > size = dsize:
status = fwrite(buf, sizeof(unsigned int), dsize, stdout):
if (status < nread) |
perror(fwrite):
break:
}
fprintf(stderr, wre:%d ', event number):
event number++:

finalize device():
return 0;



void reset fifo and finesse(int cprfd)

{

int val;
val = Ox1F: & 2 TOFINEESEECOPPER IC Reset
ioctl(cprfd, CPRIOSET FF RST, &val, sizeof(val)):
val = 0;
ioctl(cprfd, CPRIOSET FF RST, &val, sizeof(val)):
J
#define DEVCOPPER "/dev/copper/copper’
int init+ device()
{
int status:
fd = open(DEVCOPPER, 0 RDONLY):
if (fd == -1]) {
perror(‘open device’):
return -];
J
status = ioctl(fd, CPRIO INIT RUN, 0): < <=1 RO#NEA(E
reset fifo and finesse(fd):

return status;

In

t()



int read device(unsigned int xdata, int xlen) read ()
{

int status;

status = read(fd, (char x)data, MAX DATASIZE * sizeof(int)):
if (status == 0) {
perror('read device, got EOF):
return 0:
J
if (status < Q) |
perror(read device’):
return status:

}

xlen = status/sizeof(int);

return status:



finalize()

int finalize device()

{
ioctl(¥d, CPRIO END RUN, 0);
close(fd):
return 0;

}

iocH OO 7771 EFFR1RRG1ROM A RIL—R771IL
copperh [CEEFRENTI\FT,

AE—LTTA71L—RUTIESNY,



EUTHES

- Terminal ZR3(\C COPPER IC slogin
« 207 F50L%1ERkT D.
« make &%.

« $ /creader > datafile
« $od-+x4z|less

« $ /creader | od —t x4z | less

. AyFOT—ROSHSGEONRZBTLSN?
. EfTSBEEIRTOAERIS-TIZXL),






=8 2
Network ZiBUIS dataQ)izdtiAdt

- 81 TIe-ETO% server £ 93.

. Network Client %{ERK.

- BHIAOBFRZEEEIC

o+ RER:

— E£81 020%75 L% network server (£ D,
— Network NS T7—R%5ATIERELNICHE T 5.



Network Server 4t

- EB] TIERUET—2%5%O 7207 70L% network
server ICF D,

«  ENGUICHEENTAT 14279 1%HIRTS.

Kolc library (

)

zll"a“]’é'ili*")d'ﬁﬁ@ﬁﬁ@’rf 2 NEATHM NS (EL VN

. FIE

2
3
a
5,

R{T socket %D (ELIAZT port TERIF 8888)

2T socket ICHEETHRISSERIE socket B OLLIEST
socket ICRICHESICRRITS.

gglwﬂﬁl#mm%ﬂﬁﬁm \OTZAT socket [& close
z;gﬁ%hﬁt%iﬁﬂihwﬁhm:ﬁﬁ socket ICT—R%E
EEAFHCKRUESET



int main(int argc, charx argv[])

{

ZEERANHAIE

SOCKET ss:
SOCKET sa:

netlibstart():

ss = tcpsocket():

tceplisten(ss, PORT, 5):

if ((sa = accept(ss, 0, 0)) /= INVALID_SOCKET) {
tepclose(ss):
status = init device():
while (1) {

J

status = wait device();
status = read device(data, &nread):

dsize = nread + sizeof(struct event header)/sizeof(unsigned int):

header->event number = event number:
header- > size = dsize:
status = tcpwrite(sa, (char x)buf, sizeof(unsigned int) x dsize):
if (status < dsize % sizeof(unsigned int)) |
perror(tcpwrite):
break:
}
fprintf(stderr, vr e:%d ', event number):
event number++:

tepclose(sa):

}

finalize device():
netlibstop();

return 0:



Server &iIL[5 _EITEEl1S Script

#!/bin/ sh
while true
do
./ cserver
sleep 1
done

Run C&ICZ2D77 L% TIESHE 0S HFRORKZEIT-T<NS.



Network Client

gt‘%hq—’mu’)%—’i%%hﬁf%ﬁﬂim:tﬂ1]
Linuox ¥ Mac0SX CIF nc (net cat)hidhdD.

EBTHDL Windows o EHIC—IG clic
2 {E->CHIE.

— Windows Oia20)ii=
- Windows TI& file open 0) mode IC binary Hidh%d.
 Default Tlg text E—IROISH binary data %t ERAE
A—RIGETT—R2{ETDRET S,
— BEABANIC setmode() BHHTE—REERI D,

« Windows 0) network socket £ 2—7x—RIF
WinSock EBIFNNGLIA S HiD.

Kolc library Oy 2L HNIFRRBICIEND.



Network Client =15,

 Kolc 7™ exam02.c Z2E—3T .
s TEXANCZ 20T \DECHRE
 fwrite(....stdout) GEICEZIRZ D,

examQ2.c

netlibstart();

s = tepsocket():

tcpopen(s, argv[ 1], port):

while((n = tcpread(s, buf, MYBUFSIZE)) > 0)

{
buf(n] = 0: &« 20NA
printf('%s’, buf): <

J

tcpclose(s):

netlibstop():



ML THES

- COPPER C server &8i1h'5.

- $./cli 192.168.11.xx 8888 | od + x4z | less
. T—RORTE
- $./cli 192.168.11.xx 8888 > datafiledat

» Ny BNV T—ROFHGENNRADCTLS
2M?






=233 Data file ZiZATRTEITY.

+ WEXAOBEHREZEEICLES,
-

- fBoRLNHClTHENERFELEOT2BAO0
RRIFH A 21L2FIRAUST.
1. decoder.cxx &AL INTILLTEIDSG
2. ERN7FH0ICIRZNATRIOEHZEEELES
— il iR RECTERIBROERN770%2<501F?



Vi bW

T-—R0O)scdHiAH B O

std:cinread TRIEEK header =55
AD.

header NSHT—REZFRHERL], THLIO)
T—R%5RHIAD.

T—R T2k
ERN730IC714I1LTF D,
T—ReGHEN-IEHT—2 R T
CTaHD.



IREANOG AN

while (true) {
std:cinread(cbuf, sizeof(struct event header)):
if (std::cineof()) break:

int nread = eheader- >size % sizeof(unsigned int) -
sizeof(struct event header);

assert(eheader->magic == 0x45564e54).
std:cinread(cbody, nread):

if (std:cin.eof()) break:

if (std::cin.gcount() < nread) break:
decodefadc500(cbuf, data, &ndata):

std::cout << '#DD " << std:dec << ndata << ":':
for (inti=0:1i< ndata:it+) std:cout <<’ << datalil;
std::cout << std:endl.



Event Header

Driver Header

COPPER Header

FINESSE Header

Data format

fIcliFCiEItT

2K

FINESSE Data

FINESSE Trailer

FINESSE Header

FINESSE Data

- 203 FINESSE I3
1#2%6O)C FINESSE

FINESSE Header

FINESSE Trailer

0) block V&,

FINESSE Data

FINESSE Trailer

« TIA—KICEAUTIFE
FINESSE Header H lLf A O
FINESSE Data g

FINESSE Trailer

COPPER Trailer




Software Headers

EVENT header Device Driver Header

struct cpr header |

struct event header { unsigned int magic:

unsigned int magic: (0x45564e54) unsigned int even-’-_number:
unsigned int size: unsigned int subsys:
unsigned int event number: unsigned int crate;
unsigned int run number; unsigned int slof;

unsigned int node id: unsigned int Hrx[2]:

unsigned int type: J:

unsigned int nblock;
unsigned int reserve: struct cpr_footer |{
) unsigned int chKsum xor;

unsigned int magic;



Module headers

COPPER header

Struct copper header |
Unsigned int Magic: (0xfffffafa)
Unsigned int Totalsize:
Unsigned int Finesse size[4]:

}

Struct copper footer |
Unsigned int footer: (Qxfff££5£5)
) FINESSE header

Struct finesse header {
unsigned int magic; (0xffaa0000)
unsigned int tag;
J
Struct finesse footer |
unsigned int footer; (0xf£55xxxx)
J



F—RIC A A — BT 1<

char xcbody = buf + sizeof(struct event header):
cprheader *cheader = reinterpret cast<cprheader *>(cbody):

finheader %fheader = reinterpret cast<finheader %x>(cbody +
sizeof(cprheader));

fadc500data xfdata = reinterpret cast<fadc500data % >(cbody
+ sizeof(cprheader) + sizeof(finheader)):

unsigned int xrawdata = reinterpret cast<unsigned int x> (cbody
+ sizeof(cprheader) + sizeof(finheader)):

assert(cheader->hw magic == Qxfffffafa): < magic number check
assert(fheader- >magic == Qxffaa0000): <

BRNHD Al trailer €EFzv70&5



= o

int ndata = (cheader->fin words[0] - 3) / 2:

xnsample = ndata x 4.

assert(xnsample < 1024):

for (inti=0:i<ndata:it++) {
datalix4+0] = fdata- >chQdata0:
datalix4+1] = fdata->chQdatal:
datalix4+2] = fdata->chQdata2:
datalix4+3] = fdata- >chQdata3:
fdata++:

J

CofiliF ch0 EIT7I—K. REAHHDAIF ch]l ICEHRBICTEDSFS
[CHIRU S,



ERXAN750

- ROOT TERK75L%Z1ESICISF ?
— THIF hist](“namel”>, “title]”, nbin, min,
max): < 1/R7TERN730
— TH2F hist2(“name2”>, “title2”, xnbin,
xmin, xmax, ynbin, ymin, ymax): < 2/;R7¢G
ERN770
- ERM7AH0LICEZERDICIF
— hist] Fill(x):
— hist2 Fill(x, y):



EXARNT70% 7110

static TApplication xapp = new TApplication('App’, NULL, NULL):
static TStyle x+1 = new TStvyle():

static TCanvas xc] = new TCanvas('c]’, Online Display):

static TH2F xfadc[2]:

Main T#HAIE
fadc[0] = new TH2F(FADCOQO', FADCOO', 256, 0, 256, 256. 0, 256):

fadc[ 1] = new TH2F(FADCO1’, FADCO1’, 256, 0, 256, 256, 0. 256):
1]->SetPalette(1):

c1->Divide(1, 2):

cl->ed(1):

fadc[0]->Draw(col):

cl->cd(2):

fadc[1]->Draw(col):

c1->Update():

¢]->Flush():

T—R%T2A—RUISIRPRT
for (inti=0:i < ndata:itt) fade[Q]- >Fill(i, datalil, 1)



771 ILZ5dHENHIES Ul = ET

cl->cd(1)->Modified():
c1->cd(2)->Modified():
c]1->Update():

app- >Run();: < TApplication



Sample decoder OMEL\H

- HRIFUFBAD, BRDDYOLIESTGIR
S sample decoder Z{EHIEEHFESFT.

#define UNPACKER NOMAIN
#include ‘unpacker.cxx’

DCopper copper]:
DFinesseFadc500 adcfinesse:
copper . set finesse(&adcfinesse, NULL, NULL, NULL):

T—RO)iedhidH
Event header & 2R%x+20L T COPPER data O)%csa%R1
copper] set data(copperdata):

unsignd int xdata, ndata:
data =copper].get data(slot, ch, &ndata):

gé_ﬂ‘vh slot Fx2RIL ch OT—RBFTIOFIRKRAT L 2ELFKK ndata HESZ



EUTHES

s REANNTDST—R2AND.
- $ ./cat datafile | ./decoder






B4 A 91 T« 21

o SRR
- FBI TE-E2D73 0% A1 T14R
2LATERTESS&HICT S,
o T—RBEZATERNFHLICTRD.
- 1miH
« X=a—15& Ul
ZRIFICEI<FHICTS.
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Online Display main()

Thread BHBBERONEE

int main()

{
tNHRME, A2 7OV ERK
BmZ{ED
Reader Thread &%&{T
{58 Thread ZF1T
TApplication Run()
return 0:



Online display reader()

void reader()

{
#NHAIE

while (+rue) |
stdin 1> data &iEdD
EOF T¥®RT
Data OOF2—Is
ERN7700) Fill
}
}



Online display updater()

void updater()
{
while (true) |
TThread:Sleep(]1, 0):
canvas->cd(1)->Modified():
canvas->cd(2)- >Modified():
canvas- >Update():

}
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- COPPER T server =BT,

- $./cli 192.168.11.xx 8888 | ./ onlinedisplay
- BBBRUET—AER59ARE

- $ cat datafile | ./onlinedisplay
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int main(int argc, charx argv(])
{
int dat:
FILE xfd:
if ((fd = fopen(argv[]1l], 'w’)) == NULL) {
perror('file open err.);
return 1:
}
while ((dat = getchar()) = EOF) {
if (putchar(dat) == EOF) break:
if (fputc(dat, fd) == EOF) break:
J
fclose(£d):
return 0:



EUTHES

- COPPER T server &8I,

- $./cli 192.168.11.xx 8888 | tee
filename | ./ onlinedisplay
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Network based DAQ Software (BailFFISHEL))

« IE<XAO0) Front-end 5tE{&E Event builder sTEHE.
A 591 A E= 22— BEO RN EICH D52 E
Z{R7E.

. IMEEREOREER O 2DERICSS1HBENE

— Front-end node, Event Builder, Event distributor,
Recorder, message daemon, controller, ...

~ {EEOENIFT—270—IC2DEREHD CETITAD.

- BROBNIBFRIUEEOD data header ZE.
- IPC 32T TCP/IP
- B CERTIIENCIBRFR CESIEENI L NINGEE
s IRBONR—2arT2ACHILTEDFHICA—RERRIC

I3 I1SO0/POSIX, C, C++ O)d{ER.
— 22U Ul, 51 B ERIF S hEINC
« Controller IF python, analyzer [3 ROOT HiEZ
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Event Builder
« Network EO) Front-end node 1> data EHNHT

Event Build 575,
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Event Distributor

« Event Builder 7' Event Data €5\, Recorder
processes, Monitor processes IC Data ZiELID TS,

- Reader thread, 270) Server thread, —FE¥A0) Sender
thread (Recorder Sender/ Monitor Sender), Control

thread OAAENMETHRE
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Network Client @

. clic
— Socket &{ED.

— gethostbyname CTHRRBNDS ip TINL R
#5301 T<D.

— sockaddr in & FEIRHD.

— connect B server EEHEITS.

— I5—NhTCBDFT socket 1> recv CF7—
AEZTRUGHSIRELRDICRITRIE7T—
REEZIAD.



