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1. Upgraded surface detector station

The visible, new elements are the Salla Antennas for Radio
Detection and horizontal enclosure of the scintillator
detector (SSD). The small PMT for extending the dynamic
range is inside the detector enclosure and therefore not
visible. One can also identify the dome for the station
electronics, the solar panel and the communications
antenna.

2. Changes to the detector station

= Additional small PMT

= Digitizer speed from 40MHz to 120MHz
= Additional channels

= Scintillator detector on top of WCD

= Radio detector (Salla antenna)

Update of the Offline Framework for AugerPrime

Lukas Nellen (ICN-UNAM), for the Piere Auger Collaboration®

3a. Detector structure
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= The Detector tree follows the hardware hierarchy of the Observatory and its components.
= |nformation from atmospheric monitoring is available through the detector
= Managers control the low-level data sources and their priority

3b. Event structure

Event
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Note: The CEvent structure is not shown here, since it is not part of the AugerPrime upgrade.
For the rest, the major components mirror their counterparts in the Detector hierarchy.
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4. Control flow

: = An application is broken down into
individual steps, implemented as

Detector Run Controller : modules _
: = The Run Controller configures the module
4 . sequence and schedules the execution of

Module Sequence individual modules

. = Central Config configures the Detector,
the Run Controller, and modules
: = The detector provides read-only
............................................................................................................. T
= The event is used to transfer results from
Event one module to the next

Module - » Module - » Module

5. Lessons Learned

Unit tests for developers Clean, orthogonal

interfaces

Validation tests

Accept the full power of C++

ing i A clean design
Testing is a must 9 for the interface design

is essential

Strict criteria for
central structures

Regression happens

Changes do interfere and break

code in unexpected places Simpler user code

Be tolerant about user

code (within reason
Keep a test-bed for online and (withi )

offline environments
User code easy to read

XML is Configuration

complicated formats Your algorithms improve

C++ inspection limited The experiment evolves

Anticipate change Compilers improve

paraquet  RO° /0 is non-trivial 20 years of Offline ;""‘."":
Be prepared to fix <"’
XCDF others Lessons learned non-conformant code
protocol
buffers Libraries evolve
boost Not too many

Hardware and operating
systems change

external packages . .
Release and installation

management

But minimize
re-implementation

Avoid constants

C++: Conan "This will never

change" is a trap

Consider
package
managers

light-weight without full set of packages
analysis tools

Python: pip/conda

Auger uses Ape
(internal)

Might need special data format

Easy to install
Prepare
installation
tools

Aim for reduced
resource use

= Clean design and investment in testing infrastructure pay off
= From the beginning consider the need of the end-user
= Choose data formats carefully: event data, detector/slow control, and configuration
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