TRGSIM++ status

TRGSIm++ isaset of (C++) packages emulating the various

trigger levels decision steps (CDF trigger isfully digital)

No random numbers!

RUNII TRIGGER SYSTEM

= frpreatae Ehoreimnte

Trigger decision steps. A_C++ modules,
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CalTrigger -> CaTriggerExe
MuonTrigger -> MuonTriggerExe

. XFTSim ->XFTTest ( thin)

svtsim -> svtsimtest (thin)
XTRPSIm -> XTRPSImExe( thin)
L2Global Trigger ->L2Sim
L1Global Trigger ->FredSim
TriggerMods -> TRGSm++
TriggerObjects -> trigger banks

TRGS m++ modules run off detector raw data
and produce emulated trigger data identical
to real hardware data.

(It also runs off COTQ and CalData, and now .
PadSgz::COTQ and PadSgz::SVXQ)
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Documentation and examples

http://ncdf 70.fnal.gov:8001/trigsim/trgsim.htmi
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Documentation and examples (11)
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They are also available from the head of the repository
http://cdf codebrowser.fnal.gov/Cdf Code/source/TriggerM ods'test/run TRGSIm++.tcl
http://cdf codebrowser.fnal.gov/Cdf Code/source/TriggerM ods'test/run TRGSIim++_ MC.tcl
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Releases status -web page

http://ncdf70.fnal.gov: 300 1/trigsim/TAGS. html - Microsoft Internet Explorer
File Edit View Fawvorites Tools Help #

eﬂack - &9 H_' . 5 Favaorites G'Media €-‘3 .,f__"'ﬁ

ddress I@ http: ffncdf70, fnal.gow:800 1ftrigsim,TAGS. html ’ Vl Go Links ** | Morton AntiVirus E -
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This file reports e 1Tt TooS 0 T various Eugs discovered during use and to add new features. E

When a release is not mentioned it means that the featwres of TRGSim++ are of nearest previously mentioned release. =

TRGSim++ S§5.3.1

it inclndes Prereq to select events in output based on the trigger bits
it inclndes cotghlodule svgModule calghodule and sxmgModule to unpack Pad squeezed banks in input
the tcl for data is here and for MC is here

After tagging for prel. it was discovered that the 5.x. series of releases requires FOR MC that after loading the COT hits, one should add the pedestal of 132 ns.
So we had to modify XFTSim.cc to do this for MC data This will make XFTSim INCOMPATIBLE with MC files generated with 4.9.1 or 4.11.x. To be able to
run TRGSim++ { 5.3.1) on older files the user need to do the following:

setup cdfsoft2 5.3.1

newrel -t 5.3.1 mvEel

cd myEel

addpkg TriggerMods

addpkg XFTSim v3_3_ lprela

gmalkce XF TSim nobin; gmalce TriggerMods bin

The modified XFT'Sim has been tagged as COT_MC_Pedestal, until it will be tagged as v5_3_lpre3

This does not apply to data, which had always had the pedestal correction

[£€

@ Done B Internet
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Release status

= TRGSim++ 5.3.1 (January 2004)

it includes Prereq to select events in output based on the trigger bits
it includes cotgModule,svgModule,calgModule and sxmgModule to unpack Pad squeezed
banks in input

= TRGSim++ 5.3.0 (Fall 2003)

it does not include Prereq to select events in output based on the trigger bits. Corrections
were added for the IMU maps in XTRPSIim

= TRGSim++ 5.2.0int2(Fall 2002)

it includes infrastructure changes to improve the database connection and a fix for the
Sumet thresholds used in the CalTrigger Prefred simulation - the sumet bits are correctly
set.

Starting with 5.2.0int2 XFTSim should not produce random crashes at the end of job, as a
major rewriting of the code has been made by Ben Whitehouse.
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Release status (cont’d)

m TRGSim++ 4.10.x and 4.11.1 (Spring 2003)

it includes a change in the FRED bits scheme. Incorrect Sumet and MET
thresholds, values are correct, bits are incorrect.

= if you want to correctly emulate the Sumet bits with this release ( not Sumet value!)
add the package CalTrigger : addpkg CalTrigger PreFred 091103

= better to use 5.x releases!

m TRGSim++ 4.9.x (Fall 2002)
it includes modifications to the db connection ( tcl changes to
CalibrationManager talk-to from 4.9.1 to 4.9.1pms)

= possibly not to use because of Database infrastructure problems
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Code: CalTrigger 3 Bl

= Trigger Tower energies ( TC2D - first word) C;L'] m_*l_l
= http://ncdf70.fnal.gov:8001/trigsim/DCAS.html ~ =i
= L1 DIRAC Triggers ( TC1D) ot [
= http://ncdf70.fnal.gov:8001/trigsim/dirac_trigger.html @ o
= L2 clustering and Iso sums ( TC2D — second word) 111

-
TEIWLE |

= database access for trigger definition - real data
= TriggerDB DOWNLOADS Table
= possibility to run on simulated run with conditions from real run: the value
is fetched from the event record or in talk-to

use_software CAL_banks set t
use_xtrp set t
use_hardware_ xtrd set f
use hardware L1 set f
run_Number set 151435
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CalTrigger input/output

s Calorimeter D-banks: CEMD, CHAD, PEMD, PHAD, WHAD.

= It alternatively reads CalData and puffs it into D-banks, via a call to
CalorimetryModule.
= Track input from XTRD_ StorableBank.

= 2 options to get the track input controlled by the parameter "standalone" in
the talk-to:

« from real data ( standalone = 1)
« from a simulated XTRD ( standalone = 0).
= Output :

= TC2D with the list of trigger tower energies and clustering summary word
for each tower, description "Simulated Trigger Bank”;

= TC1D with the results of the DIRAC triggers: description "Simulated Trigger

Bank” ;
n with the PreFred bits for CalTrigger and SumEt: description
, It used later by TL1DMaker and dropped
in output
= where the only block filled is the clustering block: description

, used by L2Sim later and dropped in output
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Code: XFTSIm ©) = 1 e

s XFT tracks : Ea) =
= XFLD and XFFD diagnostic banks e A S 1)
s XTRD (from XTRPSim) includes the tracks
parameters

s DB access

= Real run conditions applied to simulated
run:

= For the Road and Mask files one can set the file types. So one can mimic
exactly what was run.
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XFT input/output

n Input:
= COTD hit information (void XFTSim::getlinputData())

= COTQ if COTD is not found in data stream

= 5.X releases requires FOR MC that after loading the COT hits,
one should add the pedestal of 132 ns.

= 5.3.1 release require the use of cotgModule to unpuff
PadSqgz::COTQ

s Output:

= XFFD - XFT Finder bank } Input to XTRPSIm
= XFLD - XFT Linker bank

2/4/04 TRGSim++ S. Rolli
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Code : XTRPSImM

s XTRP tracks:
=« XTRD

GLOB AL

= database access for trigger definition - 1 it Ml

= TriggerDB DOWNLOADS Table : XFT_PT

= possibility to run on simulated run with conditions from real

run: the value is fetched from event record or in talk-to
standalone set f
run_Number set 151435

= It is possible to set the muon pt thresholds by hand,
overwriting the database values.
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XTRPSIm Input/output

= Input : XFLD _StorableBank

= real or simulated controlled via talk-to parameter
standalone”

= output XTRD_StorableBank:

= track data: 2 blocks:
» first block: 12 cards ( 2 wedges per card)
Track data:
u f

n pT
= Isolation bit
= short track bit

= XTRP/Calorimeter bus
= 2nd block: track trigger bits word

2/4/04 TRGSim++ S. Rolli
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Code: MuonTrigger

= It emulates muon primitives:

= Xtrapolation with XTRP done
= Stubs thresholds hardwired (no db access)

Detector | Basic Unit Unit | CARD | Alzorithm Description # Dutputs
Chill Wit pain 1257 | MLUIT Hi, kow By, plus a “lefover %o 354ns™ 2BEx2x2
determinad from diffar=niia [ 1ining. pxnzh
ChIP d1ubesiaclk 6" | MPIT | 2ar 3o ofd hit for patters from 334
{7 dial 1cks i
ChiX Wine paii 125 | MXIT Hi, kaw By, plus o “lefover o 384ns™ JEEx2x?
d=d=rminad from differ=niin] timing oz xPp
C5X Coincidence | 1598 | 51X Cinted Blemn Time from12 overlapped 192 x2
scintil kbioms P
C5P Scimillator L2 [ MISLF Gaded Scintillador hit 163 x 2
28 pxm
HAD Calo imet=t 157 | KIHIT | Signalin calormetet PEIT form inte- 24 xh
vals 04, 475 and 64 o
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MuonPrimitiveO

MuonPrimitivel

MuonPrimitive2

MuonPrimitive3

MuonPrimitive4

MuonPrimitive5
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MuonTrigger input/output

O Input:
= CMUD _StorableBank

= CMXD _StorableBank
= CMPD _StorableBank
= XTRPMatchBoxData

s Output:
= TCMD_StorableBank
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Code: svtsim

= It produces SVT tracks, it does not emulate the |
decision;

= No private version, the one in the repository is the
only general use version;

= Ability to run MC realistic simulation with SVT
beamlines.

module talk svtsm
writeBank set true
useDB set true
debugPrint set f
sixdProcessName set "NSIM"
sixdDescription set "CORRECTED"
] nput BeamMenu
useBeamL ineFromDatabase set t
SIXD and XFLD beamDatabaseFileName set "$env(CDFSOFT2_DIR)/svtsim/test/testSV TBeam”

Output: SVTD ™
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Code: L1GlobalTrigger

TL1DMaker : it collects the prefred bits from eI
|

cal, muon and track input. It produces ”'
TL1D StorableBank .

—_ of % 51..‘.'*)
FredSim: L1 bits L I

Input : TL1D_ StorableBank preFred bits

=
=
7 15
C oo
E

database access for trigger definition - real data
= TriggerDB DOWNLOADS Table : bits mapping

= possibility to run on simulated run with conditions from real

run: fetched from the event record or in talk-to

use sSImTL1D set t
run_Number set 151435

Output: TFRD

2/4/04 TRGSim++ S. Rolli 16



Code: L2GlobalTrigger

= L2Sim: L2 bits + L2 gquantities EnTEm T
= The online alpha code has been ﬁ‘i
ported to offline jrj

= TL2D simulated includes: T
L1 Trigger Card
L2 Trigger Card
Reces - XCES Trigger Card
SVT - SVT Card
Cluster Card
Isolation Cluster Card
XTRP Card ( match word not filled)

TSICLK e

L2 triggers emulated, after getting their definition from
TriggerDB

Input: everything upstream....
Output: TL2D
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Code: TriggerMods

AppUserBuild::AppUserBuild( AppFramework* theFramework)
: AppBuild( theFramework )

{

TriggerMods IS the oo

addAllStorableObjects( ); // production / physics objects
addMiscStorableObjects( ); /1 everything else

placeholder
k f th add(new EventDump("EventDump"”, "EventDump" ));
p aC ag e O r e add(new YbosDiskFileInputModule("YbosDiskFileInput®, “Input Module for TRYBOS files" ));
add(new XXXDiskFileInputModule("XXXDiskFilelnput", "Input Module for XXX files" ));
g I O b aI exe C u tab I e add(new APPConsumerlnputModule ( "Consumerinput”, "Consumer Input Module"));
?

. add (new CalgModule());
T R G S m + + add (new SmxgModule());
I add (new CotgModule());
add (new SvxgModule());

add(new CalorimetryModule ( "CalorimetryModule", "CalModule "));

add(new XFTSim("XFTSim", "XFT trigger simulation Module" ) );

add(new XTRPSimModule("XTRPSim*", “"XTRP trigger simulation Module") );

add(new svtsimmodule ("svtsim", "SVT trigger simulation Module") );

add(new calor::CalTriggerDataMaker( "CalTriggerDataMaker", “"Calorimeter trigger simulation Module" ));
add(new muon::MuonTriggerMaker( "MuonTriggerMaker", "Muon trigger simulation Module" ));
add(new TL1DMaker("TL1DMaker", "TL1D simulation module" ));

add(new L1GlobalTriggerMaker( "FredSim", "Fred trigger simulation Module" ));

add(new SpikeFilter("SpikeFilter", " Filter for trigger towers energy below th"));

add(new L2SimModule("L2Sim", "L2 trigger simulation Module" ));

add(new NewTrigSimModule("TrigSimModule", "TrigSim for a consumer program" ));

add(new Prereq());
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Trigger banks

= TriggerObjects
= trigger banks as in cdf _note4152
= simple accessors ( get_word ( int, Int, int)

= named accessors ( depending on the bank)
= look at the code browser

= Examples of accessors: TriggerObjects/ntuple

= Trigger banks have been ntuplized in eN:

= trigger towers energies, MET and SumEt

= XTRP tracks

= SVT track

= L1 trigger bits ( prescaled and uprescaled)

http://ncdf70.fnal.qov:8001/talks/eN/eN.html
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Conclusions

TRGSIM++ has been used since October 2000
(commissioning run!)

In its present form and functionality it provides emulation
of all trigger steps since Summer 2002 (when the last
piece was added, L2Sim)

It is routinely built as part of all the integration releases
and frozen releases.

Just added to nightly validation
And of course it runs in control room as part of TrigMon

http://ncdf70.fnal.gov:8001/trigsim/trigsim.html
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Final remarks...

If the input to TRGSIm++ is incorrect, the output Is
Incorrect or null...
= Recent COTD rewriting (5.3.x) was causing XFTSim to fail

TRGSIm++ uses infrastructure/framework code :
= |f the code is weak, TRGSim++ will suffer the same
= Database API, finally fixed for release 5.2.x
Several happy customers ( those who follow the
official instructions...)

= SUSY dilepton group, Higgs sumet + jets, Hadronic top,
multijets triggers

The unhappy ones are in general using unofficial
versions/copies/patches...lack of communications
with the authors and misinformation.
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Detector Elements
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