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Introduction: In preparation for Run-3 data-taking period, the TileCal DAQ software for the ALTI module has been developed and
integrated into the ATLAS TileCal system software. The TileCal ALTI boards are being prepared to be installed in the Back-End
electronics counting room in ATLAS USA15 cavern at CERN, as part of the Phase-l upgrades

The ATLAS Tile Calorimeter

The Tile Calorimeter (TileCal) is the central
hadronic calorimeter (|n]|<1.7) of the ATLAS
experiment at the Large Hadron Collider (LHC) [1]
> It is made out of iron plates and plastic
=S —— . scintillators
‘ | SRR v (o el > It is divided into three cylinders along the beam
axis, each of which is azimuthally segmented
into 64 wedge-shaped modules, staggered in
the ¢ direction
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rrrrrr » TileCal online software is a set of Trigger and Gy | R . = .
| Data Acquisition (TDAQ) software, and its main e . 9 ' /
,. purpose Is to readout, transport and store > A test bench (left) has been set up in a lab at CERN, for the
b lectiolnagrishe physics data originating from collisions at the development and testing of the TileCal software for ATLAS Local
g U oranireal LHC Trigger Interface (ALTI) module [2]
> In Run-3, TileCal will be collecting data with > To be deployed in ATLAS TileCal Timing, Trigger and Control (TTC)
upgraded ALTI boards and software crates in the USA15 counting room in Point 1(right)

The TTC crate and ALTI ALTI Software

e s The TDAQ system provides the software infrastructure for Level-1 trigger, DAQ
| | and HLT systems
1 4 » The software packages include the low-level software for control, configuration
il { * 22 “ﬁuj i and monitoring of the modules
o B el e > High-level run control application software, built on top of the low-level APls is
==t Ee= s I 1 also included in the ATLAS TDAQ |
z |||l 88 =2l @ Il () » VME-addressable TTC legacy modules (LTPI, LTP and TTCvi) and other
‘w gﬁ 22 ® z zﬂ modules, have a similar low-level software organization
las 65000 2 M The ALTI module has its low-level software organized in a similar way
°°°°° b ims ol ot > The ALTI package depends on several software packages specific to the TDAQ
I slog] o Hi= = Read Out Driver Crate DAQ and the Level-1 Central Trigger
— O & _0P & 00| o 2 QO
\—ODJ L,DJ [:J .. : TileOnline DAQ Controller
\_ S J U Bl =
H ] ALTI TDAQ
Sloto : high-level
{2 The ALTI module is a new electronic board, e e shitware
%] - designed for the ATLAS experiment, a part of the | Ol \_
Ly TTC system Old realization /
“““““ > A 6U VME module integrating the TDAQ low-level TileCal low-level ‘ '?;R_T':\g? ?:\T,L,TSD:f?vJ:::
functionalities of 4 legacy modules, currently LTP library TTCvi class software TTC TP
used in the experiment: LTP, LTPi, TTCvi and
Set of local trigger processor boards (LTPi, LTP, the TTCex
TTCvi, TTCex) replaced by single ALTI board é[}'g prc(,jviges_rt_lr_]g interfalcs begween the Level;(1 ;I'hteh Tifl_(:lr?lfAL-l;l' Iowl-.![.evel software has been developed in order to provide access
: and the optical broadcasting network to o the unctionalities
> sglg Uegiersy modu_les, spares (obsolute components) the front-end e|ectropnics of each of thge ATLAS » The TileCal online software consists of 29 packages in total
- Ne.w sub-systems in Run-3 need TTC modules sub-detectors > 6 TileCal software packages have been modified and the addition of the new
Migration to ALTI recommended > There has been a need to develop and TileTTC class, allows access to the TTCvi and the ALTI low-level software
> Adds powerful monitoring capabilities integrate the TileCal ALTI software in the Tile > TileConfiguration, TileVMEboards, TileModules, TileMB, TileCIS and TileDVS
> Rates, busy, TTC stream, per-bunch monitoring online software packages were modified to be compatible with TileTTC class, which has been
> Also adds some CTP-like functionalities » Performance tests and maintenance of the Included inside the TileVMEDboards package
- More tests can be done independently from the ALTI module software are currently in progress, » The database has been modified to include new variables for the TileTTC class
Central Trigger Processor(CTP) in preparation for Run 3 data-taking period Development tools: C++ (main programming language), Java, GitLab and OKS
> Old system continues to work, with limitations (Object Kernel Support) - an object-oriented database with storage based on XML

Preparations for the Installation of ALTI boards

e oo | v; T ) ALTI LBA ALTI LBC ALTI Las
gy : = , 3 it | R = > During Long shutdown 2 period, the
‘ 5 | TileCal is undergoing maintenance
| ' and Phase-| upgrades, in preparation
) for Run-3 (2022-2025) data-taking
| 3 period
: > As part of the ATLAS Phase-|
= B SRR ALTIEBA LTPi ALTIEBC upgrade, TileCal is replacing the
One ALTI board has been tested for the : K ik E I_I?_Ig_jgcgyl';(r)nsystem with the new ALTI
barrel partition _ 3 E 1 E » The ALTI module integrates the
> Several TTC clock related issues observed, all e 1LRE LRI H functionalities of four legacy TTC
pointing to problems with light strength L runs _ )
o all light transmitters replaced by more L1Calo—| ZDC .T.I?gmes; LTP, LTPI, TTCvi and the
FouErLl emEs vl dlol e ELINE SitEnZir The connection scheme and database files have been prepared for the installation e?( -
A Sl e |mproved qptlgal It » A colour scheme for linking TileCal barrels and the bgck?end readout electronics is used > 'tl)'he TgeCaII AL-IC-II onclllne Soci;t\{varr? TEE
‘L’J“St%gare IO [y o el 1000 (12 s > All the LTP, TTCvi and the TTCex boards in , LBA, LBC and EBC TTC partitions will be een developed and tested In the test
carven removed and replaced with 4 ALTI boards bench and will be fU”y validated for the
TileCal Detector. 4 barrels, 64 Modules/Barrel > The fifth ALTI board will be installed for the Laser calibration system ATLAS detector in Point 1
EBA LBA LBC EBC The ALTIs will use two different configurations for Physics and calibration runs > Five ALTI boards are ready for
J; > Physics runs: installation in the USA15 counting
v AllALTI are CTP_IN slave room
: - » Calibration runs: :
- v' LBAALTI as Master, generates signals through Pattern Generator (BC, ORB, BGO 0-3, TTR1) > Th.e AL TVE SyStem.WIII o
v EBAALTI is ALTI_IN Slave calibrated for data taking, after
pengesn P ashs fanlz v Other ALTIs are CTP_IN Slave installation
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