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SST: ASTRI Mini-Array > SST

'K ASTRI1 AXIS CAMERA [ 'YK ) ASTRI1 AXIS CAMERA

SST Camera Engeneering Model SST Equipped with the Optical Camera
mounted on ASTRI 1



CTAO Control Systems
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ACADA
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ACADA Documents relevant for SST SW
(partial list)

. CTA-DER-SEI-000000-0001_1a_DRAFT_CTA-Architecture.pdf

. CTA-SPE-0S0-000000-0001_1b_Top-level Data Model.pdf

. CTA-TRE-COM-303000-0001_3a_ACADA Architecture Design.pdf

. CTA-TRE-COM-003000-0001_4a_ACADA_Use_Cases.pdf

. CTA-STD-ACA-303000-0003_1b_ACADA standardized development environment_released.pdf
. CTA-ICD-SEI-000000-0004_1b_ICD for ACADA - Array Element Monitoring.pdf

. CTA-TRE-SEI-000000-0019_l1a_CTAO Alarm System Concept.pdf

. CTA-SPE-TEL-000000-0001_2h_Generic Telescope State Machine.pdf

. CTA-TRE-SEI-000000-0015_21i_Generic Telescope Use Cases.docx

. CTA-ICD-SEI-000000-0005_1b_ACADA - Array Element Logging ICD.pdf

. CTA-ICD-SEI-000000-0048_1a ACADA - SST Monitoring ICD_DRAFTOQ1.docx

. CTA-ICD-SEI-000000-0028 1la ACADA-AE Configuration ICD.pdf

. CTA-ICD-SEI-000000-0002_21_ICD for ACADA - Generic Telescope Control.pdf

. CTA-ICD-SEI-000000-0012-1b_ACADA Telescope Camera Event and Timestamping ICD_signed.pdf
. CTA-ICD-SEI-000000-0035_1a_ARRAY CLOCK SYSTEM TO TEL ICD_.pdf

. CTA-INS-SEI-000000-0027_1 DRAFT @1lc IPS-telescope ICD.docx

Useful references:

. CTA-PLA-ACA-303000-0010_ACADA REL1-LST1 Integration and Test Plan_la.pdf
. CTA-ICD-SEI-000000-0039_l1a ACADA - LST Monitoring ICD_released.pdf



Context: ACADA/CTAO Documents

Control Systems:

« CTA-STD-SEI-000000-0004-
la_CTAO_System_Control_Standards.pdf

« CTA-TRE-SEI-000000-0016-1a Control Concept.pdf
« CTA-TRE-SEI-000000-0017-1a Development Guidelines.pdf

« CTA-CRE-SEI-000000-0031_1a_Changes related to the Control
Concept Release 1.pdf (impacts some ACADA documents
related to Telescopes)




SST: Software Overview
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SST Functional Architecture
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SST: SST HW Architecture

SST Telescope
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SST: Software Overview
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SST: SST HW Architecture & Local Control systems
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SST Structure L
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ST Telescope Use cases

uc [package] i i i i ined in this de t] /
«System»
Array Control and Data «
Ay { Integrated Protection
system
Performance and Monitoring
© +Log and Report Activities
S @ +Inform About an Error
@ +Perform Cold Startup Control and Acquisition @ +Log the Operation Details of an Internal Camera Calibration
© +Verify Telescope Status at Start of Operations © +Prepare Telescope for Observations i EiceisescpcNionlioghe e
© + perform Cold Shutdown [ |@ +AcADA Requests Telescope to Go to standby state N e ey
© +Put Telescope to On state N | |@ +Perform an Observation with the Telescope e e e e
© +Perform a Cold Start After an Exceptional Event © +Slewto a New Position and Track e B S R T D I S
o i ety © +Monitor Internal Environment and Safety
@ +Slew to an Alt/Az Target Position @ +Monitor the Optical Performance at Runtime
e e e e © +Receive an ACADA Initiated External Trigger to Force a Readout
Safety and Marmm © +Slew to a Solar System Body Position and Track e e e e e OF
“Role» © +Safety System Requests an Emergency Stop © +Rapid Slew to New Target (GRB/ToOfast Flag Activated) [T s H e M SRS T SR
Maintenance © + Activate Camera Emergency Stop @ +Protect from Moon When Trajectory Goes Too Close O Bposs P o
Technician © + Activate Structure Emergency Stop © +Take Cherenkov Camera Data © +Save Telescope Auxiliary or Engineering Data.
@ + Activate Local Emergency Power Shutdown © +Provide Camera Event Stream (Data) (R e e R e o e
| |@ +Raisean Alarm @ +Provide Camera Trigger Information Maintenance l
© +Manage Internal Fault © +Record Muon Ring Candidates 5
@ +React to a Failure of the Drive system at Night © +Acquire Zero Bias Images ) S A S e SO [ e L
© +Failure of Drive System at Day © +Request of a New Observation Following a Science Alert [ e T T R s
+ Network Connection for 1 Minute or Longer @ +Telescope Reaches Survival Light lllumination at Night (e G e B B e s
© +Emergency Shutdown in Disastrous Power Outage (No Grid and No UPS) @ +Camera Receives a Bright Flash up to Survival Limit @+ Peform Camera Tests In On:-aits facllttes
«Rolen © +Schedule a Camera Calibration due to 3 Failure of the Calibration System o Tl
© +Tune Drive System Control Loops
Operator = @ +Perform a Mirror Alignment
= © +Replace a Mirror Facet
© +Perform Telescope Pointing Calibration ® +Use Local Control to Move Structure
@ +Test Telescope Time System with Central Timing System Flashing an External Light Source © +Replace an Element of the Drive System
© +Perform Telescope Calibration with External Light Source © +Replace Camera Electronic Equipment
@ +Perform Telescope Calibration with Internal Light Source © +Generic Maintenance Action
© +Calibrate Trigger Thresholds Where Only Scaler Information s Sent © +Example of  Drive System Control Loop Tuning
© +Testa Mirror Actuator
@ +Perform a Telescope Pointing Alignment Using the Bokeh Method
‘ «Role»
T Maintenance
Engineer
Technical Operations Support
«System»
System
oo Role» Array Infrastructure «Rolen
Elements Expert Operator
Scientist
oo

Figure 1: Diagram showing use case categories and use cases contained in this document. The use cases have been grouped into categories
that illustrate their main purpose. In addition, the relevant Actors (both human as well as surrounding systems) are shown. If the Actors
takes part in the use case this is indicated with a link of Actor to the use case category.

CTA-TRE-SEI-000000-0015_2i_Generic Telescope Use Cases 13



SST AIT/V flow
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On Site AIV: Key Steps
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SST: SST SW High Level Architecture
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SST SW Documentation

— TCS Requirement specifications

— SW Quality Plan

— TCS Development and Verification plan
— TCS Architecture and Design Report

— Use Cases
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