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Introduction

| have been working on zero suppression (ZS)
e Have simulation of the ZS planned for 35-ton running

o See description of this and current simulation default at

https://cdcvs.fnal.gov/redmine/projects/35ton/wiki/Data_compression_and_zero_suppression

*  Working on new DetSim module that can use the new ZS sim

o Will allow user to plug in different services for ZS
— And for multi-channel ZS and compression

o Also developing modules to reproduce current behavior
* For more info, see my talk at Monday’s DAQ meeting:
o https://indico.fnal.gov/conferenceDisplay.py?confld=10621

| have been validating the new code
e  Found the current default ZS does not have much effect

o With our current noise model
o Subject of this talk—see following slides
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DetSim configuration (1)

| use the fcl at right

* | believe this is our
current default for
simulation

* Resulting fcl parameters
for DetSim are on the
following page
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#include "services_dune.fcl"
#include "singles_dune.fcl"

#include "largeantmodules_dune.fcl"
#include "detsimmodules_dune.fcl"

process_name: SinglesGen

services:

# Load the service that manages root files for histograms.
TFileService: { fileName: "mu35t_hist.root" }

TimeTracker:  {}

RandomNumberGenerator: {} #ART native random number generator
user: @local::dune35t_simulation_services

#Start each new event with an empty event.
source:

module_type: EmptyEvent
timestampPlugin: { plugin_type: "GeneratedEventTimestamp" }

maxEvents: 1 # Number of events to create

firstRun: 1 # Run number to use for this file

firstEvent: 1 # number of first event in the file
}

# Define and configure some modules to do work on each event.

# First modules are defined; they are scheduled later.
# Modules are grouped by type.
physics: {
producers: {
generator: @local::dune35t_singlep
largeant: @local::dune35t_largeant
dagq:  @local::dune35t_simwire
rns:  {module_type: "RandomNumberSaver" }

#define the producer and filter modules for this path, order matters,

#filters reject all following items. see lines starting physics.producers below
simulate: [generator, largeant, daq, rns]
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D. Adams, BNL

DetSim configuration (2)

dag: {
CoIIect!onPed: 500

CompressionType: "ZeroSuppression”

FractHorizGapUCollect: 0.1
FractHorizGapUMiss: 0.8
FractHorizGapVCollect: 0.1
FractHorizGapVMiss: 0.8
FractHorizGapZMiss: 0.8
FractUUCollect: 0.5
FractUUMiiss: 0.2
FractUVCollect: 0.1
FractUVMiss: 0.2
FractVUCollect: 0.5
FractVUMiiss: 0.2
FractVVCollect: 0.1
FractVVMiss: 0.2
FractVertGapUCollect: 0.1
FractVertGapUMiss: 0.8
FractVertGapVCollect: 0.1
FractVertGapVMiss: 0.8
FractVertGapZMiss: 0.8
FractZUMiss: 0.2
FractZVMiss: 0.2
InductionPed: 1800
InductionPedRMS: 0.01
LowCutoffU: 7.5
LowCutoffV: 7.5
LowCutoffZ: 7.5

ZS simulation defaults

earestNeighbor: 25
eighboringChannels: 3

NoiseFactU: 0.332
NoiseFactV: 0.332
NoiseFactZ: 0.332
NoiseModel: 1
NoiseOn: 1
NoiseWidthU: 62.4
NoiseWidthV: 62.4
NoiseWidthZ: 62.4
PedestalOn: "false"
SaveEmptyChannel: "true"
SimCombs: "false"
SimStuckBits: "false"
StuckBitsOverflowProbHistoName:
"pCorrFracOverflowVslnputLsbCell"
StuckBitsProbabilitiesFname:
"ADCStuckCodeProbabilities35t/

output_produceDcScanSummaryPlots 20150827 c

oldTest_Opltolp4 stepOp0010.root"
StuckBitsUnderflowProbHistoName:

aclinderflowVsInputLsbCell"
moduie—type: ' SimWireDUNE35t"
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Noise

Histograms show noise e
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Zero suppression

Following slides show 2D ADC spectrum for one plane
e Channel number vs. TDC tick
* Four plots:
o NoZS
o Default channel window sizes (NeighboringChannels) Nch =3
o Nch =1 (only keep adjacent channels)
o Nch =0 (no neighboring channels)

* Note distortion for small channel numbers when ZS is applied
o Defectin ZS or unpacking code?
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ADC spectrum without ZS
Raw signals for apa0z2 event 1

g t i"l el,l 'T" 'll jrﬂ;‘. fl"l ;i Il i’l \f-;:’::l‘lﬂ‘ illp.l '\q p Iy :' r';' - " lll';l
« '|’l | ! ll# 'l!" N | n'\l' lJiI!J .fml v..'l:"q 1“ - 8
6 100 + 3 Ii?; h: |l IJ”: K ”JJ }.f ‘} 1 lir ul' J.Fj ! b |‘\ h" ': Ill; :ill\l%' *U;f;']l,flﬂ illf%l p b ": .
nP’f "l"‘l ll ‘Pl 1'1‘" ,Q“ Irll.uh || :' IulT'u&J'l f j f 21 )'nfn'd-'; 'H{'llillil l"
hn’: ‘l ' '.Ju.' F lll [ il ' l al ‘qn )‘1“ :l lpj l | llll I;""' ||"f'- s 6
hf |*L'L|f-\ 1) , { fuhj' } ?} J‘j! i |'qu. :1' {
- H\g w7 ”' I" 4 .' “ i ity (l( "‘"l' Jﬁ\f.' M
80 i 1!'*1 ;'" ol fuw,.,, P ." b # }‘"' "Jgu‘,,. i el 4
‘&lfllff'w'?'lr !IIIIJ'Ir‘f lhl IF ; tl ;‘g {l' s ﬁlﬂ"ﬂllll illfli..'u . 3
I‘l!f'l I‘:f i “J - {; ||,1} |h|l ¥ qilllul}ﬁ.]f f 'Ill 1. Lffﬂq:“l J ﬂ ; ; i: if“f‘h l ! e | ‘ - *:}‘:- f:'pl 2
60 ' e " & EI" ] n‘l:.’l;l';;,:‘:xil 'fll_ I ||;| ::’L " !h!l .F; ,r;'ld It i‘.‘ R\ '”'fg'llllt u'-}u‘l'l’l_;'ll‘ 1 |
W'y ""- -': i : o Jhal gLy
Jk‘\"rl}:ﬁ.l;fl’ }' fr'l_ 2 58 I_lrl. 1 xln\.“ 1 f T '| { l.lll:"'. I#' | 0
) pifi W nll ¥ |' |f 1’ lllll |I||
¥ ‘J‘Ll..lill \': 'y |qlJ ’ .'1 . ",' , ‘l T' .
o ;;r A& A ALl ”:" bin .wu Ve -.f, I
40 .};; ... e i "'l g ".‘“.1! '\p - -'kgT'l.]fg: .' N Lnr i #‘)‘ "'1, “-1"|L“h" "5 ,' ,
1 "- i ';“’,;. Oy ) fu.fr 40 ";fﬂrs.f.:' L
l"J 11 || 4 xl rgl|| : 'l |||f A R TAm
H. x l" | | ': t :‘{1 l ||1 1' . |}l "“#}#l ".PH' i I 1||’Lu| r l‘ l. '.':}l.' I. 6
20 i | l kl'” ',f “ m:fl fl'?n f‘?l 1‘# ’ﬁ: "'!:l’ }Ih |f" v H'“l fl - l.: ,11"1‘ F ..l.lq'\' '] "jl
‘ !’ .!T#J f.l.up'x ﬂ.lﬂl‘lll‘ T{'J [Ill u|| 'T,P .‘ g J‘ l u’ i ll- i Tn' :'l.‘le |l —8
' H’l ; * ' 'i Ir. |1 “"Ill’l“t'll &j h;“l'p“]” l{’.h" h" 1 ! r'" "" . 3 ||:|I| ,:I "! '
o O R e D e i 10
0 500 1 000 1 500 2000 2500

TDC tick

D. Adams, BNL ZS simulation defaults DUNE 35t sim/reco November 18, 2015

ADC counts



ADC spectrum for ZS channel window of 3
Raw signals for apa0z2 event 1

T A e AR T A TR £
c '_'j _.'“ill,'n-‘v" o i I“I illi"'l- ' lH"i " ' i iy lr F S c
S NI “F’“ﬂ-.wﬁ ol z‘”: B > /it -”i.*f;'.f F: ’ 3
<100 Tl iy !-4,‘1" gll }'fp# .h'hul J i} l'l ! ' 8 o
O ‘!.;I{':I',+;I:. If s || '|" }. hl ?9 “ | .' I‘JI J: 1-f' } j“'." I’ ‘ } | r L \'I}H 'iﬁl |‘| I O
H I‘ :J lr‘lh ""'l?l » h‘(r' ﬁ:' l"#l Ihi r 'n'q:ill l 1 “ R' {}'“?I '1'“&!'5 i?'l'1 “‘” 6 2
l.q:.: .‘,lfl '*:l'rl}\l' .L." J“l : ..14,. .: 1 ":"E: .ﬁ\r‘. } ﬁ ,' @ AJL{“LI ‘.Ij “'1}1!‘ d'| #&-13
80 '.(r” m"1 H ,;"' f{’lﬁf‘i"'ﬂg :‘F'"": £“1_ Han ‘.jr and rl}" }M-L‘ mw”m* E,'; wl 4
Al 3y ll’ ) | "'ln ' “
."&\'\r’ : Irllr I:l"} |; f lhl It 1::;‘ Jr’ . : ' | -\i"’} :....:fﬂ :‘l ! l\ 1?,:: “ H .1'.":' l.“ 1'
S e e S , ) .:n 'a*,-.nm W 2
50 '| .”".;:ti{. l’:H{L ) l'blj”l 1--;"}1 . 'il tl by ' o tn _-f;‘ ':"'}{.‘.: :-‘ul *uﬁ_
' '? "’!‘ L!‘nl J\ I{ .4. I‘l-lrt;’l' Iy 'l rlw‘-;ﬂaig J‘.uj ; {'.11;4‘.‘%:. 0
o l Ib 2 w " ‘n Ll HI . l
i s \ l . —
w0 e [ m ;r--ﬂ H,fv g, J:: it "};l A ,r L
"l.-u':-’;H-J‘ u_l_- ,J h'}"li' v A 'ﬂlﬂ Iw I:J :lk IFTI&" darsis L' Lll {f‘ ]
r“1$yn¢mﬁgq£ r”‘”’"xf'“mﬂ£ Iy *\“'WW". | -4
!:Ilgful’l' n : ﬂll |+ H@ L lT'\lh. Jl iy ?
Ii‘, : = ST g 5 1 w l i |}$||il*;‘:} n,u; _6
20 \'-fi“.ﬁ'hl.l-]",!.". b L 5 Y ﬁ ﬁ‘;k‘l '\‘ﬁ’ # h;l e d,“. fl
kT S e »L.;.w;, .
J’w 'l'$ ftﬁilfl s lellll‘ Fl%} 3l ” {".h 's { r :"'I ! |J|I| 1)
3 iu'\ O T lfl | I at i ||'|1 lwu(’m 10
0 500 1000 1500 2000 2500

TDC tick

D. Adams, BNL ZS simulation defaults DUNE 35t sim/reco November 18, 2015 8



ADC spectrum for ZS channel window of 1
Raw signals for apa022 event 1
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ADC spectrum for ZS channel window of O
Raw signals for apa0z2 event 1
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Zero suppression comments

Comments
* Current default suppresses almost nothing
* Ignoring neighbors entirely only suppresses about half

For this signal/noise simulation, we should

o Use one or better zero neighboring channels
— There is no plan for more than zero for 35 to DAQ

o Decrease tick window: maybe 25 2 10
o Raise threshold: 5 (1.50) = 10 (30) or more
o See next two plots for the effect of these parameters

Or don’t bother to include ZS in simulation

Or switch to simulation of ZS being developed for the DAQ
o Available soon
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ADC spectrum for ZS Nch=0, Ntick=10, th=10

Raw signals for apa0z2 event 1
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ADC spectrum for ZS Nch=3, Ntick=10, th=10

Raw signals for apa0z2 event 1
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Current status of ZS development

New code is in github:
* https://github.com/dladams/dunezs

This package includes
* Interface for ZS
7S implementations for legacy (window) and 35 ton online sim
e Service wrappers for ZS interface and implementations

 Compression which replaces suppressed values with zero
o Plan to add interface and implementation with current block packing

* New SimWire module: SimWireDUNE
o Copied from SimWireDune35t
o ZS/compression section replaced with call to ZS and compression services

Validation
* |lran 5 events and compared current and new implementations

o With my preferred values for ZS

 17/80 planes, 21/29M bins differ.
o |lam investigating. One example is on the following page.
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/S development discrepancy

Plot at right shows discrepancy

Plot is the new code

Original does not have hole
at channel 1287

But it is 11 channels away
from the nearest bins with
<-10 and >10 and so should
be suppressed. No?

Or | don’t understand the
intent of the current
algorithm
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Raw signals for apaOv event 1 channel 63
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