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Abstract

Data Acquisition system is anmportantresearch project in high energy
physics experiments. A reliable and capable DAQ system plays a key role in the
experiments

This dissertatiorpresentshe research and implementation of DAQ system
for Daya Bay eutrinoexperiment. The DAQ system for DaBay experiment
had been developed based on ATLAS and BESIII DASQdesign scheméor
hardware framework and software arrangement neagly developedAnd its
feasibility is confirmedy system tests on an AD VME crate.

This dissertation focugk on the eadout system which played an
importantrole in Daya Bay DAQ system.nibeddedLinux operating system
was creatively introduced as a readout software platform in high energy physics
experiment. DAQ readout systemsesthe VME bus transport technology and
threadingtools According to a series of tests, the performance of readout
system based on Linux couldeet thesystenmrequirements.

Performancebehavior,an essentiafleatureof DAQ system, wasilsofully
studied Each segment during dataflow transmission was meticulousy
investigaed. Onh the premise ofhe high quality datathe software mechanism
was optimized to improvihe systemefficiency.

Reading and analyzing data files of DAQ system is an important method to
test validity and stabilityof the system.In this dissertationthe testresult of
electronis performance by reading data filssintroduced, and the analysis of
trigger efficiency with miniDryRurdatais showed as well.

The basic framework design of DAQ system for Daya Bawtimo
experiment has been completél.December 2009 he final design of DAQ
system based on PMT readout electronics has passed the @nepéztg At the
same timePAQ systemrun successfly during miniDryRun experimenData
collected during miniDryRo showed that the capability amdliability of the
DAQ system could fulfilthedemand of Daya Bay experiment

KEY WORDSE Daya Bay Neutrino Experiment, DAQ, Embedded
Linux, Readout System
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packet Second Command Packet
in Linked-List in Linked-List

DCTL Register

DTBC Register

DLA Register
reserved

DVA Register
reserved

DCPP Register [P
reserved
Last Command Packet
in Linked-List
DCTL Register

DTBC Register
DLA Register
reserved
DVA Register
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DCPP Register [P
reserved \

N =1 for last command packet
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|
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G - Linux E3
4-132+ DMAJ
10000 b D DN
(bytes ™ (us) (bytes/us) (us/byte)

1 149649 0.067 14.96

2 150810 0.13 7.54

4 151542 0.26 3.79
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32 166894 1.92 0.52
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7168 3784294 18.94 0.053
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67




T L

224 | - 10.0

0] | el i 2 g'g

1) —e— average time i Py

18] | _mn 18

] \ [ 4] 8.0

16 - ‘\ 475
. \ | 470 =
\ 7 J [}
14 \ / 165 %
P 1 1 0
2 12 = 190 5
s 1 Is5 S
S 10 4 450 o
€ ." Jas5 E
8 °7 / Jang =
R ~ o 2
g 64 o 35 o
" ] \ 430 3
4 4 \ / lo5 >
1 . J25 2

e .‘ m = 2.0

: om 4 1.5

_m ]

0o4——m—=m . 11.0

1 . Jos

"2 | rprrrmprrr—r—r—— R e 0.0

1

2 4 8

16 32 64 128 256 512 1024204840968192163832768

data size (bytes (log))

4-432, DMAJ Fo J 0,
D b F D yiopo
i @ - 41 A 44" y
DMA P D i SAL 41T vy
[~ 328 DMAD v D 2048 118u8
D 17.26Mbytes D 32768 © D
1669us D 19.63Mbyted
DMA D s Waen * DMAD T bU CPU
A DMAD  ~ CPU 0 D H |
Y D T ° D CPU -
Y D Y i K F ADMA D CPU
\ L D T Y W DMAD 4
3 b DMA D CPU\ L 417y
F- @ W 15ud 3 - D -
@ 15us b @ 4. H DMA D
nbw v FA

68



G - Linux ¥

0 ¥ W CBLT 0 A
CBLT woon DMA D~ L &4
3424 A
4.2.4%

PMT ¥ T Ho | v

0 " LTB v VME O0¥T T F W [ @
" B Y CBLT 0 A ¥ CBLT D
3w VME FT ~ % T oo D

A - VME T z 0 ¥ W @
A
42.4.1
G VME T"a W MVME2431AT ° T ~
MVME5500 T °T y T ¥ NieT A
i A
Je
v
poow T
0FT
v

4-5 MVME?2431 | X

69



O [ Db TO
p U
T
6 | DbuA Tl
¥ * T1-TO0" /N
4-6 MVMES500
4-5 4-6 T w6 @T
¥ ¢  MVME5500 ~ MVMES5500
A
4.2.4.2
a [T W 17us
L _ o [ 9T
A H 32B VME Q b
A W MVME2431" T
A % MVMES5500 T
woT
G T 7y 4 MVME5500 W

70

Q

v

MVME2431 0

W VME

Abw
W 16U



G Linux ¥

H HP v 1000Hz ~ T He F d4WaeH,r” W T
| ¥ cpu p 16ms G T ~CPU\ W 1.6%
He ¥  ~ NeHe®w T ™ CPU\ W

v~ (1.6/N)% A

425p T
0o * W Kk ; G Linux
T K F - ® 3
_ ¥ b W @ A
4.25.1
‘ Thread start ‘
- H - | K0
}
0 [ Dbu TO
i !
H @ b ‘ K-+ ‘
I N |
5 F buA o Pthread_yi el d(); |-
} ,
6 | Db TO ﬁ Thread end ‘
} .
[ i v N
}
6 | DbuA T
}
Qrver head=((T1-TO)*2-(T1' -TO'))/N
4-7 s
47 < H i @ W @ v
P " 0 NZ vy WoF ¥ pthread_vyield®

¥F cpu L - : Wa Bw CPU A



T 0 b
[ 1 [ N/Z A b L b b ”
Vb uHae b of 01 v N -
S BC) (3614
4.2.5.2
Y:: | ¢ MVMES5500 Linux b T
£ BC) 570sA H HP w 1000Hz ~ i Hp
FTOof X Y G 7
Wa HP 22t ® " K F~ CPU
P 18ms 1 ® ~ 1 CPU\ 4y 1.8%
He F W @ HP -~ CPU\l w v A
4.2.6
¥ Huo v W 0 DAQ ")
Yiis v G [T D
a A
4.2.6.1
a TCP/IPY\ ~ Client/Server D AMVMES5500b u
client b w server PC © A Client
4-8 server K F \ i
Client A

72



Linux ¥

l

socket
6 bu T0
ser ver 0 W N
0 | DbuA T1
¥ 0
4-8 [ client €
4.2.6.2
# S R A
o 0 42 A
42 @ & 3
128 256 1024 4096 8192 16384 | 32768
MByte/s 11.64 11.64 11.73 11.74 11.75 11.76 11.76
MVMES500 W MwHG@ o~ Wy ) D
w 1024Bytes ~ No# D 4-3 A
430 1 J
client server thoughput CPU occupancy
100M 100M 92Mbps 14%
1000M 1000M 550Mbps 67%
4.2.7\
Vit s b "y % ' ¢ MVME5500  ~

73




Linux b 2t i T [ X oo
"y 5 AN
44 - T T Wl a G VxWorks b MVME5100°
“ T N S b
b “ i - Y Wae w A
4-4 5 Linux MVME5500 ¥
TimeSysLinux VxWorks
MVMES5500 & 2431 MVMES5100 & 2431
VME Read 1638 ns 1300ns
VME Write 405 ns 500ns
DMA(4096bytes) 18.42 MB/s 18.90MB/s
DMA CPU Overhead 15 us 9 us
Interrupt CPU Overhead 16 us 15 us
100M Network 92 Mbps 86 Mbps™
Speed(1024bytes)
Network CPU Usage 14% 57%
Context Switch Overhead 5.78 us
4.3
4.3.1 !
s W T Linux b TN & F 7 Ao -
F Ty o ¥ T ~  Linux
b VA H Aw G Linux b T
" - - W = Linux b n " a
A ¥ %o T wun
3 Linux ¥ T . il v G BESII

74



G Linux ¥

4311 ¢
Ta = BESII " ElectroMagneticCalorimeter EMC”
(K ¥ A
4-9 TV ¥ VME T =W G Linux
b L MVME5500 15 F DY W ¥
L p ROC ReadOutContr6A L MVME5500 o VA
h ~ Remote Debug PC Lh ~ Online Readout
PC 3 VA h A
Al
Etherngt
— T (SLC305)
% 55 Ethernet port i - VME crate
8 £ Seal port E
£ P e s
4-9 L
4312 ¢ °
h Linux b T p 2.6.9 GCC 3.4.6
Lh SLC Scientific Linux CERN release 476 p 2.6.9
GCC 3.4.6  MVME5500 Timesys LinuxLink = Linux p
2.6.9 GCC 3.4.1A
O ®a = BESI ) A BESIIl DAQ
F  Ne v VXWorks Db i ¥ 0
 VxWorks ~ [ Linux = A DAQ Online »t na
BESII DAQ » A
¥ O T°"b" ® v [ e b
W Ao P a H



£ h Ne VxWorks i Linux
Vl = A & *h Y |7lH. v [39] :
VxWorks I = Linux T°Y [bHw 3 & °
G T 7 T w 3 P E
VxWorks 2 A “Linux b 1 usleep® VxWorks
b 1 taskDelayP w As W ’ Linux T
w 3 P E N G T VxWorks
2| 3T Linux P (TN o " aH LA
n W T g Linux P
QA
b "B” ¥y # ¢ BESIIDAQ » Yi
BESIIEMC » = 0 G ~  Linux 0
¥ A
4.3.2
14
12 B 'S
|
10 |
E g I ¢ 16triggerPerReadout
é B 3gtriggerPerReadout
o 5 L A .
T X 4triggerPerReadout
95 4l X N 2triggerPerReadout
GC) X ;: X 1triggerPerReadout
> 2t
i
0
0 1000 2000 3000
CBLT readout event size(bytes/event)
4-10
410 ~ 6 =  Linux ¥ "
Y T D’ C ¥ a
L W Hp Y HuP 0 p A

76



G - Linux ¥

Y He ¥ “ ¥ 4 2Kbytes w4
AD n DT Y He Ty [ 27KHz Hp
1 v 5.4Mbytes/s MVMES500 CPU 50% A
n He b A H
Ne T vioo_ A
4.4VME Universe " f B
4.4.1X
4411e X
T G v T %
(2). [ T “wo0
~ T F “ [ b™ B
T A
(2). [ T w7 T F
L Qv - [ L Q0 b
B T A
(3). [ T T 0 status/IDA
[ it b B T A
a la2H T 4 RORA(Release On Register
Access) T a 0 4 ROAK(Release On
ACKnowledgeY A 411 v ROAK  RORA Ne# 1)
W7 A

77



PHASE 1 > PHASE 2 > PHASE 3 >
INTERRUPTER INLii,RDULEER INTERRUPTER
AWAITS
SERVICE READS STATUS/ID SER\é;(CEECFL‘J?t‘;'NE
FROM
INTERRUPTER
INTERRUPT REQUEST  \
LINE
OPTION ROAK
(RELEASE ON ACKNOWLEDGE)
INTERRUPTER
STATUS/CONTROL
REGISTER
1S ACCESSED y_
INTERRUPT REQUEST \
LINE
OPTION RORA
(RELEASE ON REGISTER ACCESS)
INTERRUPTER
411 e X

4.4.1.2VME Universe X

Universell * VME Universe 6 T 4-12 )
o) T D ISR(Interrupt Service Routine) [T y ~w
V] T A 1 b T WA (bottom half) AT I
v v o 0T Status/ID T -
aHoT A

/ Kernel process \ / user process \

linterrupt

Recei ve
I nterrupt

}

D sabl e
I nt errupt

}

d ear
Regi st er

i Notify
Re-enabl e user process Rel ease
I nterrupt "l interrupt

/N

4-12 VME Universe " X

78



G Linux ¥

4.4.1.3
4411 T T H ' RORA ROAKA
ROAK H T ”A W - 0T Status/ID
T [ = A RORA T ~r 4127 ¥y
P H | W'HT i
. [ 5 .
Q by T W[ b i P v W T A
¥ 0 T - D %o U
He By T A VEE® T 6w T
N [ T T i F T
- D [ A Y i
T o G T " 3¢ cCPU A
* 6 RORA T v T n
A
4414 7
W Qs o Y F b VME Universe
* ¢ b v T AY W k ~ [ #
T "W T B B b T Fooo
T w b 6 oM T a CBLT
D " %o W T - T - 4-13 A

79



T ] b

/ Kernel process \ / user process \

Re-enabl e
interrupt aBLT
< transfer
fini shed
linterrupt
Recei ve
I nterrupt
O sabl e
I nt er rupt
' Noti fy
d ear user process Rel ease
Regi ster | interrupt
4-13 | X,
44158 5
BESIII ) T T b b~ Ne ~
w T A W 3 T ' s’
6 T @& ¥ b - [ A
¥ D "y [ 8Mbytesfs 4 D
8 a b 423 T DMAD ¥ D
256 v ¥ B
8bytes/is4 @ D w 0.125u3A D CPU
D CPU 't T Y Ha "
Yo o 44T " H Y w 31us 15us+16UusA
||A’ Y ¥ v D b D
il [ D ¥ time(us) =
0.125*datalength(bytes) + 3Tus T G 256 A

80



G - Linux ¥
D
3000 - .
_ 2
2500 .
_ L 2
,_g\ 2000 .
T 1500 - *
£ . *
1000 - R °
500 | #®
O T T T T 1
0 5000 10000 15000 20000 25000
datalength(bytes)
I a€
D
3000 +
y =0.1252x + 290.71
2500 + R2= 0.9999
2000 -
m
=)
T 1500 -
£
1000 -
500 -
O T T T T 1
0 5000 10000 15000 20000 25000
datalength(bytes)
I be
4-14 | e J "
414 v A O T N D AT d
D " G 256 b D
Y [ D 4 W v Y
Ne - b FD L 412 b
T T [ E T " D “w 0.1252us/byte

v 0.125us/byte W TP -

4D W

~

81



T ] b

w 290.71us v 31ludh vy [ F '
T ) " i T H v a3 CPU A
D
#5997 0.12 30.33
i y=0.1247x + 30.334
4000 .
g
[¢]
£
0 5000 10000 15000 20000 25000 30000 35000
datalength(bytes)
4-15 " B J
4-15 UH | n. Y D IR
Fn H D [ = - D LD
[ ¥ time(us) = 0.1247*datalength(bytes) + 30.334bis
D time(us) = 0.125*datalength(bytes) + 31ug ., =~ f
RE=T1 RV, )
A fv W v n Y F [ =
G ~ bw¥ E [ Y wT
[ A
N Y M RORA T i
ROAK T Y A N " b A
n A
4.4.2°Y "oz
Linux p G Y G i} TG D
) A b
p A 416 P H A

82



G Linux ¥
P 8P P p Ol
N b kKFA
_1
: :
1 1
I 1
1 1
: Reti AN :
I 1
! ) g
: T R :
1 1
1
l BRI :
1
o — _——— SR | R | I, L
=
4-16 1Y £ & 1
6 VME Universe Ty ‘
} L APl API o 4 VME #
5P P ) 2 A
4421
To “
Ne 0 T £ A O " T
- =y ~ p L - T
Ne 3 D A H T =
4 VME P NeA
library i dri ver
Interrupt_attach i Interrupt attach
(nal | oc a) | ] (knal | oc b)
end . 1 Intezrk;JE)LErEI) ease
4-17 X *

83



T ] b

t 4177y % © T B interrupt_attact w

T handle vW P a P 3 T3u
o T handle =p b T Ty [T
p b P T [ = * p a P

[ A ¥ T 1 T ~d interrupt_attach

P o[ W "By up A
4422 7

G N _ i 7 VW
B A 418 T § P T -

P Frulbe: p a 24" A
k P H ¥ "BbPE 41O p
T St A

/ library \ / dri ver \

Interrupt_attach i Interrupt attach
(nal loc a) | " (knal | oc b)
| ,
B I Interrupt_rel ease
Free a « | (kfree b)
, 3
end i
4-18 | X
4.4.3cache 1
4.4.3.1
TO [ % v© v

G G VxWorks DAQ *#* ~

<l

84



G Linux ¥

[ 4 w CBLT ¥ C p [T
v~ D WP 2
v v ¥ n A VME Universe - o
4w @ cacheb W P 4w CBLTNe v W
cache M A T CBLT P -
) W T Ne CBLT p I'M & cache
- i o - ¥
Y A
4.4.3.28
Uyl _ @ “ [ n. "4 Ne W °H
cache p I M 97 VME Universe ® 4 CBLT Ne cache
M- B _p Ap  CBLTD o
v b P Ne 7
malloc ~ Ne o Ac v ATLAS
CMEM - W% * h w Linux  Ne W
p - v ) W 1t p -

"H cache p A a CMEM ~ Ne p b 4 CBLTD

9

0 ¥ 1 A -
3 U " 4 cacheb W A
¢ DMAD Tbi CPU L~ D 7 P
[ b cachd [ Ip ~ CMEM
"H cache M w L[ cacheT A % CBLTP
) I M p [ = il cache
B 3, cacheb W © 3 [ VP
" Ne Auw _ «a - D Yy -
MW CBLTP 4 | o cache B” G CBLTD
* cacheTbw A Linuxp T w P
" invalidate_dcache_range P k p 9 F P VB

85



P A Y 7 VME Universe
Y1 Linuxp Y k "B _3: cache W A
44338 5
W ) woo_ ) v N
) N D "N [n. | H b
N~ F Hp D ’ T ("
45 A
458 + €1
Data Size(byte) Event Rate(kHz) Event Rate(kHz)
(original method) (CMEM method)
221 10.39 7.98
343 8.86 7.32
465 7.68 6.9
587 6.81 6.41
710 6.12 5.98
832 5.69 5.69
954 5.16 5.36
1076 4.78 5
1198 4.48 4.87
1320 4.17 4.62
1686 3.49 4
3151 2.07 2.65
4616 1.47 1.94
6080 1.14 1.55
7498 0.94 1.29
Y n b A no 45T
v 419 Ty [H W e A D
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p A OKSy k schema dataNez ' =
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RDB remote databa3e A
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[

FEE

FEEEoard3erialNurmber: ui
EnableTriggerDelay: bool
NHitOutputF armat: ui = °0"
NHitOutpuiTestPattern: ud = °0"
FEEWorkMode: u@ = '0°
ADCOutputDebugData: hool = 07
MaxHitPerTrigger: ulg
TriggerDelay: uiz ='0"

FEEDACThreshold

0N

FEEDACThreshold

DaCSelect: enum = Uniformyal
DACUniformyal: u3z = 0°

DACYal_Chaneld:
DACYal_Chanell:
DACYal_ChanelZ:
DACYal_Chaneld:
DACYal_Chaneld:
DacCYal_Chanely:
DACYal_Chanelt:
DACVal_ChanelT:
DACYal_Chaneld:
DACYal_Chaneld:
DACYal_Chanel10: w32
DACYal_Chanel11: w32

DACVYal_Chanell4: u32 =°0"
DaCYal_Chanel15: uiz = °0”

Modules

0N

Module
Physaddress: u3z = 0"
Positian: u16 =07
Width: u16 ="1"
Logicalld: u3z =
ModuleType: UG = "0x1°
ModuleEnable: bool = ™17
EnakleCBLT: hool = 1"

HW_Objects

Crate
MNumberOfSlots: u18 = 207
Positian: u16 =07
Logicalld: w3z =°0"
FEEDiagRunTimesPerDAC: u3z = "1000°
PedeatalRunTimes: u3z = 10000
LTEfirmwareVersion: uiz = 0

FEEBoard¥ersion: ujz = 0
FEECPLDVersion: u3z = 0
FEEWaveform_gnable: enum = disahle’
FEEBaseline_enahle: enum = “disahle”

LTB
i} N?

LTE

Detector

H_Object

Logicalld: ud =

Type: string
Location: string
Description: string
HelpLink: string

PhysAddress: u3z =0’
Pasition: u16 = °0°
Logicalld: u3z ='0°
ModuleType: uf = 0x2’
ModuleEnakle: hool = 17
EnableCBLT: bool = 17

T, string

State: bool = ‘true’

HW_System

Description: string | o.M

HelpLink: string
State: bool
HW%_Systems
LTB_variableReg
0N

LTE_variableReq
LTB_triggersource: u3z = 0x0°
DAC_total_value: ul6 = "0x080°
DAC_half_walue: ul16 = *0x0"
ESUM_adc_trigger_threshold: u16 = *0x010°
HSUM_trigoer_threshold: u16 = "0x010°
ESUM_comp_insig_filter_threshold: ug = 0x1°

p3ource: enum = ‘internal”
ext_WETO_trigger_enable: bool
multi_cycle_HSUM_enable: hool =
HMUM_SET_REGT: w3z = '0x0”
HMNUM_SET_REG2: uiz = '0x0"
perindic_trig_setting: w3z = "0x001200°
manual_trigger_dly: uiZ = ‘0x4c4ba00”
local_trigger_negative_width_reg: u3z = 0x1000°
cross_trigger_negative_width_reg: u3z = "0x1000"
ESUM_ADC_trigger_latency: ul6 = '0x10°
ESUM_COMP_trigger_latency: w16 = "0x10°
Multiplicity_trigger_latency: u16 = '0x10°
cross_trigger_positive_width: u3z = "0x0008°
Incal_trigger_positive_width: u3z = "0x000&"
days: ujz = ‘0x080325"
time: u3Z = *0x230325"
Analog_mux_address: ug = "0x0°
internal_local_trigger_max_numher. ud = *0x2"
MNHIT_link_test_result_sel uf = "0x0°
FEE_huffer_full_hlock_trigger_enahle: hool = *17
LTB_frigger_data_buffer_full_block_enable: bool = *1°
fee_data_ready_check_disahle: bool = 07
irg_latency: ud = *0<20°
wme_interrupt_enahle: hool =17
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5.2.3

TEST SYSTEM ENVIRONMENT HARDWARE OBJECTS IN XML

Detector_0

HW_Objects test_0 (Crate)

[@<>—-[[Feelree00 [V ]+
Type
Location
Description
HelpLink
InstallationRefr
State true
PhysAddress 0x6
CommAddress o
Position 6
Width 1
Logicalld o
ModuleType o0x1
ModuleEnable true
EnableCBLT true
EnableTriggerDelay true
NHitOutputF ormat o
NHitOutputTestPattern | 0
FEEWorkMode o
CalibSignalValue 10000 |
ADCOutputDebugData | false
MaxHitPerTrigger s
TriggerDelay 20
I FEE_0_1 (FEE)
. Eu&I FEE_0_2 (FEE)
?TBO ® LTB_0
<obj class="Crate" id="test_0">

<attr name="Type" type strlng"\""< attr>

<attr name="Location" type="string">""</attr>

<attr name="Description” yne="str1ng"\""</a:::>

<attr name="HelpLink" type="string">""</attr>

<attr name="InstallationRef" type="string">""</attr>

<attr name="State" type="bool">1l</attr>

<attr name="NumberOfSlots" type="ulé">0</attr>

<attr name="Position" type="ulé6">0xl1l</attr>

<attr name="LogicalId" type="u32">0xl</attr>

<attr name="FEEDiagRunTimesPerDAC" type="u32">1000</attr>

<attr name="PedeatalRunTimes" type="u32">1000000</attr>

<rel name="Modules" num="3">

"FEE" "FEE 0 0"

"FEE" "FEE 0 1"

"FEE" TFEE 0 2"

</rel>

<rel name="LTB" num="1">
"LTB" "LTB 0"

</rel>

<rel name="ControlHost">"" ""</rel
</obj>

vV

G - T p° W LTB

333

(Local Trigger Board) 4~ FEE(FrontEnd Electronics)A 1]

0= XML » W p °~ W @ test O
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¥

Cc

@ test O G

T 22 FEE “Nez ~

=i

<

C¢

b b

R

w

a

[ G

~ 4w LTB.O LTB A::

w FEE_O OFEE_O Iy 1

“he

PR

H A

Ty
FEE_0_2
T OKS

L PP

DAQ b
Y [

R : 2344 Cl : Crate Obiectld: FEE_0_1
Row_NoOBJECTID ValueVersion SCHEMAVERSION DATAVERSION (CREATIONVERSION CLASSAME OBIECTID NAME PARENTPOSITION VALUE
ost_
b e s i kG 1137 FEE ADCOVpuDsbugData 0 o
5 [Physicehiods ] i 1137 1137 FEE Description 0
b | PedestallMods 1137 i iEG kg FEE EnableCBLT 0 i
5 | FEEDiaghlode 1137 i 1137 1137 FEE EnableTriggerDelay [0 i
6 [-ADCalibMode 137 il HE] El FEE FEEBoardSerialtiumber [0 0
g }FE"E"PCE“DM““E ugz i IEG kg FEE FEEWorkivode 0 U
o F-PhysicsThreshold 0 0 1137 " 1157 a7 FEE HelpLink o
0 EPedstalThreshold 0.0 1137 i liEg kg FEE Installationfet 0
1 | FEEDiagThreshoid_0_0 1137 i 113 1137 FEE Location 0
12 -ADCalibThreshold 0 0 1137 i 1137 1137 FEE Logicalld 0 0
E Fg‘/EVPC?hbThreshﬂ‘dJ,ﬂ Hg; il 37 1137 FEE MaxHitPerTrigger ] i
H

L i 1137 1137 FEE ModuleEnabl 0 i
15 FPhysicsThreshald_0_1 1137 cduetnable
16 |-PedstalThreshold 0 1 1137 " 18t JEY FEE Module Type 0 [
(ia | FEEDiagThreshold_0_1 1137 i IEG kg FEE NHAOWpuFarmal [0 U
13 |-ADCalibThreshold_0_1 1137 il 1137 1137 FEE NHAOUtput TestPattern [0 (]
19 —WPCalibThreshold 0_1 /1137 i st 1137 FEE PhysAddress 0 0
g? }FEERU e T Hg; 1l ERIED LENIE] FEE Fosiion 0 56

|-PhysicsThreshold_0_:
2 FPedstalThreshold 0.2 1137 " Il 1z FEE State u 1
b3 | FEEDiagThreshold 0.2 1137 i iEG kg FEE Triagerielay 0 U
24 {-ADCalibThreshold_0_2 1137 il 13y 1137 FEE Type o
25 L WPCalioThreshold_§_2 1137 i liEg iEg FEE FEE.DI Wi 0 i
ar ﬂ .
configuration Qonfiguration . S —
par anet er s par anet ers configure —
— RSB >
>
XM file
2
WE crate

user

<

[@]5

<

R

Qiz

Cc

—

>
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5.3.2 H
5.3.2.1LINUX H 2
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T v} b
1A K F H~ v sbuy T ot
' T FWekbk -~ T H” vbi~ Y en®
® OF FIFOO A Ly Tt HY O v 1297
@q&*%ﬁ Efﬂ]CBLﬁi
H T IR % T2 HES
sem_post sem_wait
50H o ¢
5-9 ¥ TWeH" g o T + W
[T ~ w H* ~ ¥kt [HY 7~
% ~ B 4 * CBLT FA
5.3.2.3 A
! H H e Y TA
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Put message

HARAES

Get message

5-10

e

pr oducer

>~

Apply space in

ring buffer

<

wite data to
ring buffer

)

Send a message

533 & X.. ©°

5.3.3.1CBLT & o~

CBLT %k F

”

r

go”

- =
27
r—
z

Put message

getdata

WS

consuner

\

recv a nessage

Y
A 4

read data from
ring buffer

)

Free this
fragnent in —
ring buffer

5-12

A"

Get message

CBLT #*
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w I Mp W p - i[
T i CBLT & b~ r 6 [
IMp~ H W ! v Wa Ty Huo
A

Apply readout ring-buffer
space

=2

Y
v

Wit for interrupt from
LTB

Interrupt recved

Y
v

CBLT read

4

Qopy CBLT data to readout
ring-buffer

i

Put a nmessage to readout
nessage queue

Hag—fal se

Set CBLT task status
fal se

5-12CBLT & o~

5.3.3.2€ 4 o*

He Kk F 513 -

€l

[ % Tt EELE
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) f H I

IV [ IV

Y D kK FHe

54 T A
true——»|

Wit for readout message .
queue

Check CBLT task status

Message recved succ

fal se Y
v v
Wit for readout nessage Read data fromreadout ring-
queue buf f er
[ }
Message recved suce Apply output ring-buffer
space
y
Check data status
Pack data in designed fornat
y
Qopy packed data to out put
ring-buffer
N
A
Put a nmessage to out put
nessage queue
Set datapack task status
fal se
5-13 o~
5.3.3.3 J  o°
D kF 1, 514 Dk
R P I vp

T I oV %o

-

Cca

|—|JD
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eformat HuP EFIOY 0 EFDA

Wit for output nessage queue |«

Check dat apack t hread
status

fal se Y
v v
Wit for output message queue Read data fromoutput ring-
Y buf f er
Message recved succ Bui l d event

}

Put event to BA O server —

4
Y

Set status fal se

5-14 [ o~
5.3.34 o
KFh 5-15 N ~
Hl P a 7 i
- 5 - a v Ne & vy
T O HP 3 HuP I Nodt v [
D 0~ o Hpo A
K F 55 T1 « A
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5.4

5.4.1DAQ €

DAQ H»

> >

W
o}

HP b
H,P

Reset nonitor paraneters

A

Wit for sanpling tine

A

Update paraneters start

A

Get paraneters val ue

A

Cal cul at e paraneters val ue

A

Updat ed parameters fini sh

Recei ve stop command?

Y
Task quit
5-15 o”
yy
b6 T He "H

QDN

wWa H
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A Hp T H b HuP 20%
A Hp STy ot
A Hp T i "H (fragmentpA
A Hp
A Hp L W@ HP event headér
A Hp T Hv» © Hp (event identifier) 0
(trigger type)
A HP LW D Ti |
A Hr LW ¢ b4 T
0 H Wa HuP 5-16
AN @ He  Hwp Yyiavd ROM(ReadOut Module)
i @ ROM 3 - v H
[ o A
Event Header
ROM Fragment 0 ’ ROM Header
\ ROMdata
ROM Fragment n
5-16 DAQE 4
Huo 5-17 i U HUP ahk
D ©a He HuP a a run
numbed H® ~ & b AT T 0
H b "a H H ~ o

A
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Start of Header Marker

Format Version Number

Header Size / Tot&ize

Source Identifier

Run Number

Event ID

Detector Data Type

Data Status

>

5-17 €4
¥ » ROM 5-18 T h 2 Ne ° ROM
a H Y i A
Start of Header Marker
Header Size / Total Size
Module Identifier
5-18 2 ¢
5.4.2
HuP Yiuws B L 3 W
- 5-1 A F o @ !
¥ - N b p~ Y
iT G BAT T
GEO @ D oM p VME T ~
Module Type @ b ) “ Twu
o) '\ o)
Status Check Info 6 PMT % T FEEL LTB 0
TriggerNum 0~ 0 0" v 8B~ 4 L1ID&Oxff

Event Length Total Length 19

Y yy B~

f
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T = H @ A
5-1 e
31| 30| 29| 28| 27~23| 22~20 19~16 15~8 | 7
Module Header 0l of 1{x GEOD ModuleType
Trigger 1 |Header | 0 1] 0O|X Status Check Info] Trigger Num
Data o 0] oX
Data 0| 0] o)X
Footer 1] of 1% Event Length
Trigger 2 |Header | 0] 1] 0O[X Status Check |Trigger Num
Data o 0] oX
Data 0] 0] OX
Footer 1l o] 1lx 1 Event Length
Trigg-;e.rN
Module Footer 1] 1| 0OX GED | | Module package Total Length
5.4.3
0 ¥ ¥ A v "
W [ T H T L Y
0 Tt &) 0 v 0
A ¥ T 1 b -
PowerPC Z b Y \l CPU
0 l ¥ bw ¥ Trp
~ " p w DQM(Data Quality Monitoring T 1
~ % 0 h ¥ yi
W FH A
5-1 F T P
Y Vs @ '
A 3 yi B A B
-7 G ¥ - F oo
G ¥ A
A Ne F bp T B b T
N Gw - 0 Tw 0
ey H X Ne ® A
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Ty ¥ FEE b 0 LTBH ¥
A
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%o f [ FEEOD H™ ~ LTBy ¥T ¥
o A FEE u r- LTB H™ ~ LTB
W @ - A LTB B L~
W [ FEE H* " MO0FT ~
p LTB T T BAW ¥ LTB
T [ 2 T B4 T G
A 3 FEEL LTB b A
5.4.4
5.4.1 542 T Nez: 3 DAQ Hw» b A
¥ W b v
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T 0 b
CBLT source data Assembled data in raw data file
Module Header(removable)
o Event Header
rigger Header
ROM 1 ROM 1 Header
Data
Trigger Footer ROM 1 Data
Module Footer{removable)
Module Header(removable) Y ROM 2 Header
ROM 2 Trigger Header
=1 ROM 2 Data
Data
Trigger Footer
Module Footer{removable) |——""
Module Header(removable) Y
ROM n Trigger Header ROM n Header
Data ; ROM n Data
Trigger Footer
Module Footer(removable) L
5-19 2 €14
519 CBLT * ©T ¥
T He A % 0 [ CBLT Y &)
¥ @ Du4Ww " H @ b v
ROM H ~ ROM P ROM
) v HuP Foowss Hp H A
¥ W @ Huo A W ¥
¥ T w v Ho W EFD
) SFO p~ SFO%:: b Ne b pH
A
G H°» ¥ "o 5-20 N CBLT *
T Wae b T = N trigger © W trigger
G W e HP A Ho ¥ 7 RN ¥
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@ b @ trigger TP @ H» HuP )
W ¥ b v [ Ne Huo
A SFO A
*  CBLT source data + Assembled data in raw data file
7 CBLT Header A v ' ~
E ROM1 Trig-gerl Header : : Eventl Header Event2 Header :
g Trigger1 Data i i | ROM1 Header ROM1 Header i
é Trigger2 Header i : Triggerl Header Trigger2 Header :
: Trigger2 Data : i Triggerl Data Trigger?2 Data i
i ! * |_ROM2 Header ROM2 Header EventN... | !
; _—— __ : : Triggerl Header Trigger2 Header :
i CBLT Header : : Triggerl Data Trigger2 Data :
E ROM?2 Triggerl Header i | ROM... Header ROM... Header ;
i Triggerl Data ; \ ’_.
; Trigger2 Header b N i "x'-
i Trigger2 Data :
‘| ROM...
5-20 & €4 e
5.5
5.5.1is_monitor
is_monitor XWindowH:'s 0 IS F o "7y
is_server: H ~ tb,
A h 521 ° T E3 is_server b
is_server b H ", ADFG " H ~ DFEF
G EFD " H HistogrammingG Monitoring
G HUP F H ° RunCtrlG Ne L H ~
RunParam&  run” & a A
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Cc

Hup

i =3 1 part_efStandaloneTimesysl

Hame

IF

IF-EF-Segment-1-1-i==

IIH

pIlN ]

Hiztogramming
Hiztogramming-EBF-Seqment-1-izs
Hiztogramming-EF-Segment-1-1-iss
Monitoring

PHG

RunCtrl

RunCtrlStatistics

RunParams

Setup

@ is_server

DF 5-22

0

~

2141710 11:29:43
2171710 11:23:23
2141710 11:29:23
2171710 11:29:23
2171710 11:29:44
2141710 11:29:43
2141710 11:29:23
2171710 11:29:23
2141710 11:29:15
2171710 11:29:21
2141710 11:29:23
2171710 11:23:15

5-21 is_monitor |

13 servers

w - "~ o -
SFOAROS H ~ M4 Ne Fx v p
a A
3, Partition
3 r =t i
Hame Type Modified Description
SFo-1 0 2LA1410 113
ROS-1.PROC PROC
SFO-1,PROC PROC 2141710 11:59:08, 823651
Value Type Hame Description
1000000 uz2 EventsReceived Nunber of events received From CBLT
1000000 uz2 EventsDatapacked Number of events packed by ROS.
1000000 uz2 EventsSent Nunber of events sent to EFI0 ,
1182,56 Touble DataVolumeReceived  Data uolume received from CBLT (iB),
1350.4 Double DataVolumeSent Tata wolume sent to EFI0 (ME).
703,031 Touble CurrentEventReceived Current rate of received events (events/s)
0.831373 Double CurrentDataReceived® Current rate of received data (MB/s).
1.18256 Touble CurrentheanDataVolun Current mean Data Wolume per Event(KB/event)
1373.69 Double CurrentEventSentRate Current rate of sent events (events/s).
185503 Touble CurrentataSentRate  Current rate of sent data (fB/s),
4.,01647 Double SamplingTime Tine interval used to calculate the rates (s).

4 ohjects

[

| 11 attributes,|

114

5-22 is_monitor



ROS-TST-ADL

552 &
t 522 is_monita Ty [°ROS
[ Hp a Hup a 0
[ He 3 0 HuP 3
He b a 0 Ho b
a b XML T ~
T N ¥ @
‘ is_monitor A T v
b v TA
* DAQ S IGUIr L3,
’ o~ 5-23 G java 0
ROS a @ o it

Y [ 522

EventsReceived
EventsDatapacked
EventsSent

o/ ROS-TST-AD1[E]
* EF-Segment-1-1

DatavolumeReceived
DataVolumeSent
CurrentEventReceivedRate
CurrentDataReceivedRate
CurrentMeanDatavolumePerEvent
CurrentEventSentRate
CurrentDataSentRate

SamplingTime

48390336
48390336
48390336
75255113
1.288E10
999,998
1.549
1.549
1000.164
7.132E8

03:00
Time

22:00 23:.00 0n:00 o1:00 0200 04:00 05:00 06:00

— RO5-T5T-AD 1. CurrentEventReceivedRate

07:00

0g:00 0g:00 10:00

5-23 &

&
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5.62

5.6.1

mrs_monitor

h

EFRN

DAQ

e

a A
£
File Edit MRS Server Display

|3) Partition |parr_efSrandafoneTimesysI ‘v‘ @@

-

Q ALL ok~ 20 H

&=

hRE S S R INFORMATION SFO-1 ers:Message
11:49:44 RiRlgel it ENEle ] SFO-1 ers:Message
11:48:42 [Rlgeliit BNyl oks2coralRA ers:Message
PR Y N R INFORMATION 5F0-1 ers:Message
pREC 1S R INFORMATION SFO-1 ers:Message
REC SN INFORMATION SFO-1 ers:Message
11:48:32 [ i3 TION ROS-1 ers:Message
11:48:40 [RIeBINENIISIEE  RootController rc:StartorRun

FRECTE INFORMATION |
FEEET T INFORMATION

RootCantroller

RootController ers:Message

5-24

v e 3
) ¥ A F
W [ 1 _-
0 [
. -
0 b
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rc:MasterTriggerNotDef...

Dump DEUpdatelnfo; command = 6, Ifn
dag. NoTag.00022363 Pedestal TST-ADL.SFO-1._0002 datawriting, pfn =, filenr = 2, sfo =
SF0-1, sfohost = dag, runnr = 2363, streamtype = Pedestal, stream = T3T-AD1, guid =
OEBDDDOZ -4006-DF11-AC55-0016325C27405, filesize = 0, checksum =, nrewvents = 0,
sfopfn =

Sfhes/data/ohyi/dan. NoTag.0002 2632 Pedestal TST-AD1.5F0-1. 0002, data.writing,

Dump DBUpdatelnfa: command = 7, Ifh
dag NoTag 00022632 Pedestal TST-AD1SFO-1._0001 data, pfn =, filenr = 1, sfo = SFO-1,
sfohast =, runnr = 2363, streamtype = Pedestal, stream = T5T-AD1, guid =
BOFODCDD-2F06-DFL1-ACS5-001635C27405, filesize = 143200220, checksum =
9A1BS66D, nrevents = 100000, sfopfn =

fhes/data/dvb/dag. MoTag. 0002363 Pedestal TST-AD1.5F0-1._0001.data, projecttag =
oks2coral configuration data have been archived

™ keep existing version 11.1170 unchanged

Durnp DEUpdatelnfo; command = &, In =

dar NoTag. 0002363 Pedestal TST-AD1.5F0-1._0001 data writing, pfn =, filenr = 1, sfo =
SFO-1, sfohost = dag, runnr = 2363, streamtype = Pedestal, stream = TST-4AD1, guid =
BOFODCDD-3F06-DF11-AC55-001635C27405, filesize = 0, checksum = |, nrewvents = 0,
sfopfn =

Shes/data/ovb/dag. MoTag. 0002263 Pedestal TST-AD1.5F0-1. 0001 data writing,

Got 0 ACU parameter

taglt->type Pedestal | = "ADCalib".

Obtained RunParams from I3; run number: 2363, run type: 1, detectorMask: O,
writingToDisk: 1

2363

Master Trigger not defined.

Runiumber service: create new run nurmber '2 363@nightly_check'

[4
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J Hectronics data

Dat a check
Y
N
v
Send
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T #6544 T: Ty T )
" @ ROM No# v H 1N 5-26
v 0 CBLT bAKy v
R He  He A Hup data status
B~ HP @ He AG | Ty
ro- BF ro _ A *
T “p T 3wG W H ~
Ty ¢ i Ne A

Event n Header

CBLT Source Data

Event n+1 Header

CBLT Source Data

Event ... Header

CBLT Source Data
5-26
57 " § &

0 StartTrigger 9 A st start 7
RC b D StarfTrigger DAQ pA * [
StartTrigger ~ Q 0 D o

~ 0 Auz Gbx 0 He ™ F

KF" CBLT #kkFaHp KFa b kF”~
StartTrigger o [ H [ A 1~ StartTrigger 5 [ ~ ¥

118



K F LI - Y
v F o K ¥
[ ® A ) ¥ [ PreparéorRun
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bw T ¥ ) KFw ¢ AW
¥ [ StartTrigger 5~ 0 y i = §
) ¥ T KF3w b A
) G @ DAQ
1 bw ¥ X A
Y A StopTriggerH™ A stop
“RC b D StopTrigger D DAQ A ¥ [
StopTrigger 5 ~ Q v o~ LTB 0 " a
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) b
- b Lor A G IFM
b 0 v TR
A
581 0
0 T 0 v ° T
5 O Az StartTrigger 9
5 - [ StopTrigger 5 5 A b6 A b
N b 528 A
Paraneters in physics
node
= Qonfigure
Trigger source in :
physi cs node
) Sart trigger
Recv stop conmand?
N
h 4
Take data
Pack data
Send data
L L1l D+
Sop taking data |«
528 0 re *



Stop taking Set new
data calc DAC

5.8.2FEE
5-29 7 C
" g -
b 0 W'
v” W L DACvbi N
wel DACV™ [0 DAC
Wa DAC v WaeHP -~
0 % supervisor p° bu 6 RC 0
LIS »p H ) ¥
U sStop D7 G DAQ Noop
Paraneters in
FEElag mde | o ontigure
Menual trigger | apen trigger
source

(L1l DA ecCal i bRunTi nes) =0

74

U

manual trigger A

@b 1 DAC
V.P |‘I7l

y A

<l

¥ A 0 ADAQ

supervisor
Ty @ DAQ
¥ A

|

5-29 FEE

Take data
Pack data
N )
Send Data
Send a nanual
trigger | LubH =
r e ¥
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5.8.3
) 530 T @ 3
a 3 v a 0"~
pT " HuP A 7 7
Huo W [ vi 1A 0§ Ab
supervisor B @ ¥ A
Paraneters in pedestal node l
> configure
Trigger source in pedestal node
> Sart trigger

L1l D—=Pedest al RunTi nes

pack data

Y

Send data

L1l DH

Sop taking data

Ci

5-30"
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5.8.4AD [
AD L w4 @ RUN A
- L ]
531 [ p
- [ Start o Wae run - t IS 6 [FRUN
0 H "y _ RUN 0 Ay
b v T 7 @ RUN Yy ° [ Start 93
e RUN [ Unconfig o 1 L6 A @b
T L supervisor b DAQ DIMU8 L
TIS b L DIM H supervisor B Y [ IS
H Y oo Wy b ¥ r LA
Paraneters l
in ADGalib
node .
——  »  configure
y y
Sart one run Pack data
y
Recv LTB Mobde
;IromIS Send data Y
Tri gger source
deci ded by LTB node v
Sart trigger — ] L1l D+
Recv Sart command
S op one run [«
Recv Wheonfig
| command
Al ib
process
finish
r 2 ¥
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A b * ROS ) b
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6-1 N Wae AD ¥ P A @

) W e 9UVME H ) At T VME
pr [T Ne ='W L MVMES5500 0 LTB V2.0~
12 | ¥ o FEEV13yi1 W ¥ b FANOUT
AH p Nez CCG Central Clock Generatory i CFB Clock

Fanout BoartA
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SWP T O C PMT FHT A h wo

> >
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I
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H ° / PMT D, T ~A
T 0 LTB" Local Trigger Board & MTB
Master Trigger Boafd Y | ~ Clock Systerf A @ VME
7 P e LTB ~ v L 0o ~
Fot A @ W MTB ~w W @ b

N

0~ cross trigger = [9A W@
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Y H” TWw H a VY
273 @ HPo H T BOA
6-2 AD P FEEL LTB P H H* D - BIA
i Tc LTB® FEE H® * ¥ lemo [ D H™ -
3 40MHz H* b OH" "yi VME D H™ ~
3, 2bit 0 H™ b 1bit 0 ~ check H® A  FEE
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f  lemoP H ~ Analog Suri™ Y i VME
D BufferFullH™ & ReadRequesi”™ A

Clock In
a0 muz pes iG] o
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Master Tri - |R
Lt [ 5
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c W
E
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v ||® E
YoM
(e}
5 D
5 u
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o E

F |[F
E ||E
= e
6-2 AD 'Y FEEf LTBA H I
6.1.2DAQ L
63 1 AD DAQ v )
b DAQ Now 2, % b PHe No ¥
MVME5500 ~:'t”~ ) PC :': A % VME
b - Y b ) H AMVMES500
) 3 T A ) L pC
] W Intel(R) Xeon(TM)CPU3.20GHz CPU 4G p YI M ®
Vv Lpc SLC Scientific Linux CERN release 476 p

2.6.9 GCC 3.4.6A
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6-3V AD DAQ
6.2 t
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0 G b 9 n )
W . DAQ a ) 0 M i ACVS
Concurrent Versions System ~ B g o
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i AD v}

dybdag- 00- 02- 00 ( Dec.
2008)

Run control with graphic
user interface
Boot online infrastructure

dybdag 00- 03-00 (Jan.
2009)

on x86 and PPC
Boot SH BEmul ator on PPC +
BD and SFO on x86

A

dyb-00-04-00 (Mar. 2009)

RO(durmy) + EFD + SFO

Achi eve online dat abase

dyb-00-05-00 (Apr. 2009)

dyb-00-06-00 (Jun. 2009)

Achi eve data fornat \0.6

RCS readout + packer +
sender (seri al)
Integrated with LTB and
FEE

dyb-00-07-00 (Aug. 2009)

Milti-thread RCB
Milti run mode support:
Physi cs, Pedestal, FEEO ag

dyb-00-08-00 (Sep. 2009)

Add RCB 1S nonitoring

dyb- 01-00-00 (Aug 26th.
2009)

thread.
MRS message.
Initial AU node support
test
y AD
b 1
D v
- i A

w

6-4

Internal tested version
for Dry run.
RCS add ADGal i b node
support .
Supervi sor ready.
Achieve Gfline interface.

dyb-01-01-00 (Dec. 04
2009)

ADCalib info to DB

DAQ t

¥

[ dybdag01-01-00

N

Y

DAnfo to B
> (nsite test package
rel ease
User manual
i 0
D W Y N
w =
i u- w
I A

>
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[

AD

Qonfiguration process

FEE configuration details

LTB configuration details

Set total &
. LTB DOMreset Reset FPGA Check buffer
WEinitial —» hal f ESUM
then del ay 1s then delay 5s status ¢ stor DAC
A A
Y A
EE LTB_FFG\&
cotigration (S oy || Gt | || s
then usleep 1 then delay 1s
A A
Y A
LTB FRGA &
registers LTB Modul e reset Set ESUMADC & LTB logic
reset configuration usl eep(1) Greck CR NH T threshol d reset
then del ay 1s
A A A
A A
Check LTB
check FPGA Modul e reset Set readout N
LTS cl ear FEE cl ear versi on nunber usl eep(1) type flrnv_are
versi on
A A A
Yy
Run " .
WE I nterrupt St CGR Choose nhi t Check trigger
node=gFEEJa initial dly 20ns et threshold source nunber
A A A
v 3
. Set max hit Set periodic Set GBLT
Q)tepina::lal Setdte:'lgger nunber per tri gger status
9 & trigger frequency register
A A A
N
A A
. Set trigger
Initial test le Set check unber per Set nanual Set general
DC nunber pe trigger delay register2
GBLT
A A A
A A
Sart data Send nanual Run Set trigger
taki ng thread trigger node=;EE[ia N-> St BN negati ve w dth St day &tine
A A A
Y
Trigger source L Test channel Set trigger Set trigger
open Take data enabl e | at ency " positive width
6-5 PMT & t
‘ FEE LTB 6 BAA BN
12) I -5 Y3 0
YC 3 Y 6-6 ¥ [ Config
- 4 4 y
5 LTBL FEE B Dby [
PrepareForRun LTB bt FEE clear D~ 4 Il

M F

[ StartTrigger

2Y
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T 0 b
"0 A 261 T [~
b 1 "y  Stopy Start b A
3 W il PrepareForRun ~
I v 0" B~ clear B~ G i1
v 3P " va - P
TA
Qonfig » Prepar eFor Run » SartTrigger
. LTB open
LTB r eset &conf LTB cl ear .
sour ce
6-6
6.3.3 !
T° DAQ Dbwu v '
w Ty AVl 7 1 e’
W P a a [47]a [55)A
A LTB T w
A LTBL FEE CBLT *%
A FEE b LTB G Iy & w
A LTB FEE 0"~ H” check v
A FEE LTB EQNH™ ~ %o Y
A FEE b+ LTB “h o W
6.4DAQ .o
¢ AD 0 0 - He b % ~
61 T v b ¥ ’
- DAQ [ He b S Y He F “A  AD
T 192e PMT noHl” §f @ 7 le hit ’
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i AD )
1~ DAQ | HP  w 1.7kHZ "
29Mbytes/s W n PMT

A ' T ¥ ¥ * DAQ W

451 T: Hpo % ¥ G

YR F7 ot N BHOT

A
6-1 ° \ AD 0 0
Fired Channel 48 96 192 192 192

(full crate: 16chn*12FEE)

Hit Number per Channel 1 1 1 2 5
Event Size (KB) 0.57 0.94 1.7 3.0 8.1
Event Rate (kHz) 2.5 2.0 1.7 1.6 1.1
ReadoutBandwidth 14 1.9 2.9 4.8 9.2

(Mbytes/s)
6-7 v DAQ "7 DAQ b

1kHzZ = & N KV @ N il

0 T i p H 1 ¥ -
6-8 A
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Cc

File Commands Access Control

|39 Partition part_tst-adl

Tools Settings

==

MR B bk

Run contral

Run Control | Run Parameter | MRS | DataFlow | Monitor | Segment & Resource | Data Set Tags | PmgiSPanel

RUN CONTROL STATE _ T iSimeSTmemEmfl ROSATSTEANT
CisFo-1@ ) EventsReceived 71143078
Shutdown Eoot 7 S TST-AD1-Segment-1 | ' EventsDatapacked 71143076
{0/ ROS-TST-AD1[F | |  EventsSent 71143068
H EF-Seq 1-1 D eived 110184.058
" DataVolumeSent 9.019E10
Terminate Initialize ' CurrentEventReceivedRate 1000147
) CurrentDataRe ceivedRate 1549
Unconfig Config ) CurrentMeanDatavolumePerEvent 1549
) CurrentEventSentRate 1000.147
Stop Start ) CurrentDataSentRate 1709
i 0 . C 6.022
Pause Continue
Run Inforration 1000.4
1000.3
1o00.2
Run type Pedestal
Run number 2452 Wrwd
Event number 71142211 1000.0
Event rate 1.01 kHz e
Recording Disable
999.8
Recorded Events 0
Run Start Time  16/02/10 20:22:08 &=ay

Run Stop Time 10:00 1020 1040 11:00 11:20 1140 12:00 1220 1240 1300 13:20 1340 1400 14:20 1440 1500 15:20 1540 1600 15:20
Time
Total run time 19:45:40
— ROS-TST-ADL CurrentEventReceivedRate
- & &
Runfunber: 2452 ClassNane: Objectld: LTB_O
At - [SCHEMAVERSION DATAVERSION |CREATIONVERSION |CLASSNAME [OBJECTID NAME PARENTPOSITION|  VALUE
[Row_No/OBJECTID ValueVersion|
m 1t 1531 i 80 [naLog_mos_adiress 0 g
m ey e i 0 cross_trigaer_negative midth reg o cs6
m ey e i 0 cross_trigger_positivesidth o g
i & [ s Lm0 dars o xeaazs
[-ADCalibMode 7 1 1137 1137 LTB LTB_O EnableCELT o 1
“WPCalibMode 7 1 1137 1137 LTB LTB_O [ESUM_ADC_trigger_latency o <
0.03 1 1137 1137 LTB LTB_O ESUM_CONE_tri gger_latency o 53
i & 1537 s a0 ext VETO trigeer_emable o o
m &g [ i o [FEE_buffer_full_block_trigcer_emable 0 T
m &g [ i o fee_tatareaty_check_disable 0 g
1 1237 (1137) 1237 (1137) LTB LTB_O HFUM_SET_REGL o TEEEEEEE (OXO)
1 1237 (1137) 1237 (1137) LTB LTB_O HFUM_SET_REGZ o TEEEEEEE (OXO)
m ] 157 i o Tnternal Tocal _tricger_rwr_aomber o w©
i &g 1537 i M0 iradatency g g
i &g 1537 i o) Local trigeer nsgative vidih reg g ar
i &g 1537 i o) flacsl_tri gger positive xidth 0 i
i &g 1537 i M0 LogicalTd g g
i &g 1537 i o) [CTE_tri gger_dsta_buffar_full_block_enable 0 T
i &g 1537 i o) annel_tri gger_dly g =3
i &g 1537 i o) foduletnable 0 T
i &g 1537 i o) foduleType g g
i ] 1537 i 0 i tipici ty_tri geer_Latency g ar
i 5] [ i o L ti_syele_HEW_ensble 0 g
i 5] [ i o FHIT Link_test_result_sal 0 g
1 1237 (1137) 1237 (1137) LTE LTB_O pericdic_trig_setting o 1000 (500)
i 5] 1537 i it Fhyshadrass g g
11 1237 (1137) 1237 (1137) LTB LTB_O Position o 2103)
i e 1537 i o tine o Otz
11 1237 (1137) 1237 (1137) LTB LTB_O timeStampSource o external (internal)
i i 1537 i o) me_interrupt_endble o T

-
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¢ EFD zY1 SFO z A
®Ne T ¢ AD T DAQ A
| VMECte g
i ROS | !
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6-9 DAQ
651 2 F
) ¥ z A 4 T G Linux b
DAQ * r bFun Ne ~ T w
AD pb B T F T a A
¥ z0_6 CBLT ¥«ktFa KFa D
KF 22eh KF A
6.5.1.1AD CBLT 2
WY ¥ T CBLT ¥k F z~ 7 K F
b D Kk F~ K+ ¥ @ CBLT ¥ - 6-10
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T 0 b
9 12 Q
8 & a
N ¢ || M
T 6+ n 8 =
T 5 / £
< -6 2
% g 4 S @ event rate
T S
S ¢ @ mBandWwidth
2 f ¢ * -2 3
1- L o
©
0 : : : o 8
0 2 4 6 8
CBLT readout data size(kBytes/even
6-10 Y CBLT &
6-2 \ CBLT &
Overthreshold channel| Event SizéKB) Event Rate(KHz) | Bandwidth(MB/s)
0 0.221 8 1.768
12 0.313 7.55 2.363
24 0.404 7.27 2.937
48 0.587 6.51 3.821
72 0.771 5.99 4.618
96 0.954 5.47 5.218
120 1.14 5.08 5.776
144 1.32 4.71 6.217
168 1.50 4.41 6.628
1hit*192 1.69 4.13 6.963
2hit*192 3.15 2.65 8.350
3hit*192 4.62 1.94 8.955
4hit*192 6.08 1.55 9.424
5hit*192 7.50 1.29 9.672
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i AD v}

~

! Y ¥ AD n ~ 192PMT DT *
@ 7 la hit 7 A ¥ w 1.6Kbytes
F Ho W 4kHZ D W 7Mbytes/A W N

P b 423 T [ DMA D -

4w VME D b Wa A * 328 VME
D 40Mbytes/s 7 Wa 3t )
o o T [
BEAH, 3 VME D O _eht fr b -
f ) L3 b” Ne At »p 't ~ AD |
D w 12Mbytes/STAc o  k': ©F
T ~ p %  Hp OFT T ¥
T W CBLTD ~ [ CBLT D
Wb T ” v n A :: B B
Wy AD T CBLTD v ¢ VME D A
6.5.1.2€ 4 F
Huo K Fh b v T 1 B
b a Yiop b~ 0_o -
a a Y1 7
K F T° % - Y F %o ¥
HuP z A 6-3 Ty
HuP K F ¥ W e A T Wiy
Towl T KFb D KF =
CBLTK F [ R T T 20 7 D kI~
CBLT K F b HW» v K F [ R © At
TH: L "y EF O w KFY ~ 6 ¥
T OFHp G ¥ Kkn 7 2%-5% 4 A
h G ¥ W K F *  CBLTD T
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HuP “ G Y b A
6-3 €14 o* 2
Event Size(byte) Event Rate(kHz) Event Rate(kHz)
CBLT task only CBLT + Datapack task
206 11.00 10.56
694 6.51 6.40
1304 4.41 4.29
4234 1.66 1.60
6513 2 J +
¥ T HP w ) DAQ b [ 7
Yoo a ) A HuP b 1
b -~ H ¥ \ IV Bw F a - ®
pT I M° Bw 1 ¥
¥ A26 T ¥ 6 MVMES5S500 Linux b
! D a ~ W v oW L~
BT & 77y 7 & A
¥ D L~ D z MW [
v Ne A
6.5.2DAQ t F
D h 69T EFDYi SFO HaeGb
D pAuubl [ | - ¥
\ EFDL SFO i DAQ 5] T v dummyROS
8 ROS p AdummyROS » MVME5500 CPU::~
w ) W ROS Ho ™ f
EFD SFO At dummyROS
0 DAQ 6-11 ) WY AD
n DT © 1.6Kbyte§ -~ D r
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