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The Trigger/DAQ system for the ATLAS detector at the CERN LHC will be based on a large local area !mﬂﬂi -| ?ll-il: — - !Wﬂi The behavior of the calibrated component models 1s in good agreement with the behavior of
network (LAN). More than 1600 Readout Buffers (ROBs) transmit on request detector data via the E ot I i il A LVL2: Level-2 Trigger - first the real components in small test setups. The first experimental results for event building in
network to tens to hundreds of Level 2 Processing Units (L2PU) and approximately 150 Event Filter asynchronous level of filtering a larger test set-up also show an encouraging agreement with the model predictions.
Subfarm Interfaces (SFI). The SFIs build complete events and pass them on request to one of several system However, further validation is required. Models for the full-scale system already allow
thousands event filter (EF) farm processors. Commodity Ethernet has been chosen for the network EB: Event Builder - assembles determination of possible problem areas and investigation of techniques for preventing
because of its cheapness, widespread usage and availability over a range of transmission speeds and data fragments from detector build-up of queues in switches and processors. In the models build-up of queues may result

buffers into complete event and

physical media. The L2PUs and SFIs will be implemented as applications running on commodity PCs , ,
passes it to Event Filter.

under the Linux OS. On the basis of information provided by the Level 1 Trigger part of the detector data
from events accepted by the Level 1 Trigger and stored in the ROBs are fetched from the buffers by the

in long second-level trigger decision times or event-building times; message loss due to
queue overflow may in reality also occur. Models for the full system, for event building
EF: Event Filter — last level of based on the calibrated component models and for the LVL2 trigger so far based on "paper

L.2PUs. These will run sequences of trigger algorithms and will handle a maximum event rate of 75 kHz. ATLAS filtering system model““ assumptions, have been run ("paper model" assumptions are the assumptions made
For the events accepted by the trigger algorithms all event data will be fetched from the buffers by SFIs to DFM: Data-Flow Manager in the calculations of average message frequencies, bandwidth requirements and CPU
form a complete event (event building) with a rate of not more than a few kHz. The complete events are = controls event building capacity requirements using first level trigger rates and details of the trigger processing and
sent on request to the Event Filter farm, where off-line algorithms will reduce the trigger rate further (by =R EFE FEEFE EEEE ; ; ; — SV: Level-2 Supervisor mapping of the detector onto the ROBSs). It has been shown that a credit-based pull scenario
approximately an order of magnitude). The expected total rate of data flowing from the ROBs to the = EIEJE] EJEJELIE] EJEJIELE =1 E] E _ controls Level-2 trigger for event building and an assignment scheme that minimizes the number of events assigned
L2PUs and EFs 1s at maximum about 5 GB/s. 5V DFM pROS B — | = = | [= pROS: pseudo-ROS - buffers to each second-level trigger processor effectively limits queue lengths and allows a high
Thé type of s.1mulat10n 1mplemented 1s known as “discrete event simulation”. The .81mulat10n program ==EE EEEE FEEE = = = - results from Level-2 trigger degree of utilization of processor capamty.and of network bandwidth. It has a}lso been found
maintains a time-ordered list of moments when the modeled system (or part of 1t) 1s allowed to change. “EIEIEl EIEIEIE|l EIEIE IE . that the use of small switches for connecting small groups of second-level trigger processors
We built two models of the system: one based on the Ptolemy platform , the other being a dedicated C++ . . SF,I: Switch-Farm Int,erface to a larger central switch could prove to be problematic as undesirable build-up of queues in
LLVI.2 Pr()ceSS]ng Units builds events and provides these :
program . the central switch may occur.
to Event Filter processors
(] (] (] (] (] (] (] (]
Parameterization Calibration Validation Prediction

The values of the model parameters for the software processes

were based on time stamps obtained from test measurements. Measurements results from several test setups

The parameterized model of the switches was calibrated using (up to 10% of the full size system) were used to validate
results obtained from dedicated setups with hardware traffic the parameterization and calibration.

generators.

The models of the system components are kept as simple as
possible but are sufficiently detailed to reproduce behavioural
aspects relevant to the issues studied.

Each model has measurable parameters.

Results for the full size system were produced.

Various ideas on traffic shaping aimed at improvement of
performance and at avoidance of performance degradation due
to packet losses were evaluated.
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