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CTAO



Array Control  and 
Data Acquisition 
(ACADA)

Technological collaborations established
• Université de Genève
• Desy
• CTAO
• Institute of Space Sciences (ICE), CSIC



CTAO Monitoring Logging Alarm 
MON ALARM



ASTRI Mini-Array



ASTRI
Mini-Array

Following ISA 18.2  
Alarm Management Recommendation 



ASTRI Mini-Array MLA

Open Source
Peer-to-Peer Architecture
No Single point of Failure
Highly Available and Fault Tolerant
Flexible and distributed,
Tunable Consistency



SKA LMC



■ L M C  T E A M  ( C . T R I G I L I O, S . R I G G I , A . I N G A LL IN E R A , F. S C H IL LI R Ò )

■ M A I N  R E S P O N S I B I L IT I ES
✓ D E S I G N  A N D  D E V E L O P M E N T  O F  L O C A L  M O N I TO R I N G  A N D  C O N T RO L  ( L M C )  S O F T WA R E  ( M & C , L O G G I N G , 

A L A R M )  F O R  S K A  D I S H E S
✓ S TA N DA R D I ZAT I O N  O F  M & C  A R C H I T E C T U R E  PAT T E R N S  &  S O F T WA R E  F R A M E WO R K  W I T H I N  S K A

Helium compr.

Shielded compartment
Dish motion systems,
Receiver components (digitizers, 
time/freq ref, software controller)
SPF software controller
LMC software
SaDT equipment

Indexer
SPF Band 
Feeds
Vacuum 
pump



MA IN E XPERTISES GA IN ED/STRENGTHENED
■ C OL LABORATIVE  WORK I N  L ARGE  I NTE RN ATIONAL  TE AM S
■ M &C  D E S I GN , SYSTE M  E NG I N EE R IN G, SYSML
■ TANG O C ON TROL  F RAM EWORK, M &C  L I BRAR IES  &  TOO L S 

( E .G . N AGI OS , RSYSLOG)
■ U I  D EVE LOP ME NT (Q T)
■ SOF TWARE  D EVE L /CONF IG  P RACT ISES ( E .G . C I )  AND  

TO OL S  ( E . G . G I T, J E N K I NS , AN S I BLE ) , C ON TAINER &  
V I RTUAL IZAT ION TOO LS  ( E .G . D OC KE R , S I N G UL ARITY)

SC IENTIF IC/ INDUSTRIA L C OLL A BORATIONS 
ESTABLISHED
■ I N AF  TR I ESTE , TE RAMO, ARCE TRI
■ SOC I ETÀ AEROSPAZ IALE ME D I TE RRAN EA (SAM ) , E I E  GROU P
■ SKAO, SARAO



LOFAR TMSS



LOFAR TMSS





• Modern Open Source Web Technologies

• DevOps & QA: supported by best practices and modern tools

• Unit tests, Integration Tests, Regression Tests With GitLAB CI Pipelines

• Test Coverage measurements (QA) and Refactoring are improving  the Code Quality and 
robustiness. 

• Scrum AGILE development process,  Issue tracking : Jira, Project Management : Confluent



PREDICTIVE 
MAINTENANCE 



Predictive
Maintenance for Array 
of Cherenkov
Telescopes

Technological collaborations established
• UNICT Department of Electrical Electronic and 

Computer Engineering (DIEEI)

Funded by INAF DS & UNICT



PdM System

As an example of the failure event that 
occurred on February 2022.  (The 
telescope brake failed). Our model 
would have signaled this at November 
2021, based on the engine 
temperature, torque, current and 
status information. This would have 
prevented the telescope engine from 
breaking and would have reduced the 
telescope's down time.



Conclusions
A Team with Knowledge and Experience on :

Interface Design  and Definition
Design Patterns
Agile Programing 
DevOPs approach  ‘ Development and Operations’ (Testing and 
Implementations)

Supported by sw tools ob Best Practices GitLab, Maven, Gradle 
Jenkins Sonar Qube, Docker, Singularity   

M&C frameworks:  ACS, TANGO in the Most 
Innovative Telescope Arrays   

Industry 4.0  Digital Twins  & Unsupervised Learning for anomaly detection

BIG DATA & Internet of Things  
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