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ASTRI-Horn

e The ASTRI-Horn Cherenkov telescope, installed at Serra
La Nave on the Mount Etna (Italy), has been developed by
INAF in the context of the "Astrofisica con Specchi a
Tecnologia Replicante Italiana” (ASTRI) Project.

e INAF proposed a prototype for the Small Size class of
Telescopes of the future Cherenkov Telescope Array
(CTA), and for the INAF Mini-Array which will be installed
at the Observatory of Teide in Tenerife (Spain).

e Astri-Horn uses a dual-mirror configuration and a
Cherenkov camera having a detector composed of an
array of monolithic silicon photomultiplier sensors (SiPM),
coupled with a specifically designed front-end and back-
end electronics.

e The Astri-Horn telescope represents a successful
innovative solution for the detection of very high energy
gamma-rays with ground-based atmospheric Cherenkov
telescopes, as was demonstrated by the detection of the
Crab Nebula during the Science Verification phases.
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ASTRI-Horn Telescope Control System sm,,i_ay

The first point to be addressed for a control software is that of its architecture
since it is made up of several subsystems.

¢

That is, it must be able to orchestrate the
flow of data between heterogeneous
structures and computer programs, allowing
them to communicate despite the diversity
of protocols or operating systems used.
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Mini-Array

An intuitive description for the TCS...

e Graphical User Interface used for:
Control and monitoring for
e PMC (Pointing Monitoring Camera)
e Telescope Mount
e Active Mirrors Control
e DataBase queries
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e Graphical User Interface used for:
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e Local Control systems for the
management of Hardware devices

e PMC (Pointing Monitoring Camera)

Telescope Mount

Active Mirrors Control

DataBase queries
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e PMC (Pointing Monitoring Camera)

Telescope Mount
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An intuitive description for the TCS...

e Graphical User Interface used for:
Control and monitoring for
e PMC (Pointing Monitoring Camera)
e Telescope Mount
e Active Mirrors Control
e DataBase queries
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e Local Control systems for the
management of Hardware devices

e PMC (Pointing Monitoring Camera)

e Telescope Mount

e Active Mirrors Control

e DataBase queries
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Alma Common Software (ACS) “%. %

Mini-Array

Acs Command Center

Project Tools Expert Help A( S

L

r Deployment Info

r Common Settings r ACs Suite —

Acs Instance [0 | | [ Refresh || Freeze ||[ Ada..

Cdb Root Dir [/home/ctadev/Desktop/ASTRI-Control-5d | - stop | :: ? fv1anca0f.l:.t;;r;r150(.f§)).2.1513000 PY A m Iddleware Software infrastructu re

g Client Applications (1)

o= tAcsCommandCenter. MaclSupervsor' [Id 6442 18859] (myself)
7 Components (15)

o= CAMC! [ic 0] O clisnts

@ Localhost (single- machine project) —
- | W Kill |
' Remote (distributed project)

[ ] advanced
() Use native ssh

e TARCHIVE' [id O] 0 O client B d d- -b d C p
o= 'ARCHIVE,."'I'IIC\JCDE,fI'v'ICOII:IIII'?Z)R_BLOBEER' [lel @] @ O clients . ase On IStrI Ute 0 m 0 n en tS
o= "ARCHIWE/TMECDE/MOMITOR_CONTROL' [id O] : O clients
o= LASCY [ic O] 1 O clients
Pwd o= "ASTRITEL_L' [id O] @ © clients
G- CT_ICMP! [iel O] @ O clients 1
= MONITOR. COLLECTOR SLNAUX' [ 0] 0 cllents e C++, Java, Python Containers
r Containers o= 'MONITOR_COLLECTOR_SLMTCS' [id 0] : O clients
Name Type Remote Host ) o 'PIPELIMNE' [icl O] : O clients
X - - 'PMC [id O] O chi 5
1 |sinaux]Container | java - > | : SQM* [id 0] © t“i'n':; . .
2 sInauxCpanntain»}l opp - | a1 | o= '"TCU [id 0] O clients . Logglng SerVICeS
3 b|I1L|ublEIJCUI1ldiI1t‘1 java - | 3l | G "THCLU' [id O] © O clients
) = @ "WeatherStation' [id O] © O clients
4 |sinomc]Container | java - ||
5 sInstorr—uquContainni java - || 4
! = - H
._ o E d al g
HFEAE & >lm]| rrors and alarms management

-

Scroll Lock| |Max.Size: 128K |v| |Sa\re...| | Clear| | Remove| | Clear All C f t d t b
D20=-09-161059726754 226 CONFIG [Manager] Mo domain Tist given, manager federation disabled. - . On Ig ura Ion a a ase
D20-09-16T02:26:54 239 INFO [Manager] All initializations done.

Q20-02-10T02:26:54.240 IMFO [Manadger] AcsManagerdtatusMessage_Managerdtarted Manager Application initlalized.

020-09-16T09:26:54 250 INFO [Manager] 'Manager' requested component 'curl:// /Lo’ .
020-029-16T02:26:54.27 1 INFO [Manager] Component 'curl: ///Log’ provided to 'Manager'.

020-09-16T09:26:54,292 INFO [acsManager] Manager is up and running . LlfecyC|e management
O20-02-16T09:26: 55,604 FINE [Manager] ORE status; connectionThreadslsed=0%, lost calls=0, requestQueueMaxlsePercent=0% (in POA 'null™
020-09-16T02,26;55, 779 FINE [Manager] ‘AcsCommandCenter, Macisupervisor' is logaing in,

020-09-16T02:26:55 786 INFO [Manager] Administrator "AcsCommandCenter Macisupervisor' logged in.,

020-09-16T09: 55,801 FINE [Manager] Client with handle 'Handle (O0x2d70001) = { type = ADMIMNISTRATOR, key = (Oxd?7), id = (0x1) }' has logged in.
020-09-16T09:26:56. 870 CONFIS [Manager] Failed to set manager reference on service daemon on host 'slnacss'. . T
020-09-16T09:26:57.013 CONFIC [Manager] Connected to DAO "MACIfContainers'. . OPC'UA Ilbrarles
020-09-16T02:27:21.919 INFO [acsstartuploadIFR] Loading of IDL interfaces in Interface Repository completed Ok
020-09-16T09:27:22 804 INFO [acs5tart] For this ACS session, please do an 'export AC5_INSTAMCE=0" on all terminals running ACs clients.
020-09-16T09:27:22 809 INFO [acsstart] ACS is up and running

1] i [ [ ]

Acs |
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ACTUAL Telescope Control Architecture

Telecope GUI

Bulk

Telescope Control System

Archive

Engineering
Archive

Monitoring

Camera
[ Controller J [THCU] [ PMC ] UVScope System
4

ACS Components ACS ]

[ Camera Server ][
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l ‘ Telescope Local Control Systems l
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Monitoring

[ Safety/Interlocks/Networking/Power ]
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An intuitive description for the TCS...

e Graphical User Interface used for:
Control and monitoring for
e PMC (Pointing Monitoring Camera)
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ASTRI-Horn Telescope Control System

An intuitive description for the TCS...
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e Graphical User Interface used for: TCU ACS Component
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Control and monitoring for . J%“ ; "ﬂmi" .
e PMC (Pointing Monitoring Camera) ARV C\")"‘}/"r?iﬁl“‘ THCU ACS Component
e Telescope Mount _“ = Y '[‘;-éléh AMC ACS Component
e Active Mirrors Control e s o S

_ DB ACS Component
e DataBase queries
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Archive

ACTUAL Telescope Control Architecture

Telescope Control System
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The ASTRI-Horn GUI

File Acs Tools Monitoring Help

J Main ﬂ Weather Station ” THCU H Mount HWH Scheduler (beta) ”E‘

GET ERROR INFO ERROR RESET

THCU ACK ERROR ERROR NUMBER o
THCU RESET ACK
ERROR RECOVERED THCU
ERROR RECOVERED TCU

ERROR NUMBER RECOVERED

ICT ALARM

EMERGENCY
sTop

s T

5.800
13.500
13.400

TELESCOPE MODE

359.813

2020-10-20

[IEETY s32.442 N/A 705135

[ 13.000 wa

2020-10-20T17:2:24

20:00:46
PN 2450143.21

m 0.000 N 4.000
0.900  [EITET] -1.000

IETEEN BELOW HOR
BELOW HOR

0.0

NIGHT

| moonaz JETELII Y

25.77°

2020-10-20T13:39:17.370
2020-10-20T13:39:26.499
2020-10-20T13:40:48.314
2020-10-20T713:40:48.363
2020-10-20713:40:48.817
2020-10-20T13:41:47.213
2020-10-20T13:41:48.404
2020-10-20T13:41:49.177
2020-10-20713:41:53.705
2020-10-20713:43:53.637
2020-10-20T13:43:54.405

<

LAy U 1S U L1 AR E Ay
Calling TCU.CMD_TCU_START_TRACKING()
TCU status: IDLE --> SLEW

Calling PMC.SET_AUX_PMC_DELAY_BTWN_IMGS(30)

Starting PMC Automatic Images (ExpTime= 3 sec, Interval= 30 sec)
TCU status: SLEW --> TRACKING

Calling TCU.CMD_TCU_STOP_POINTING() pu

Stopping Automatic Images Taking

TCU status: TRACKING —> IDLE

Calling TCU.MODE_TCU_GO_STANDBY()

TCU shutdown complete, TCU in STANDBY

TCU status: IDLE --> STANDBY

S TER

Mini-Array
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ASTRI-Horn Telescope Control System

ACTUAL Telescope Control Architecture

Telecope GUI

Bulk

Telescope Control System

Archive

Engineering
Archive

ACS Components ACS
Camera Monitoring
Controller T [ THCU ] [ PMC ] UVScope System

[ Camera Server ][

7)

A
l ‘ Telescope Local Control Systems l

[ [ Camera ][ AMC ] [ TCU ] [ THCU ] [ PMC ] UVScope | Conditioning I J
Monitoring

[ Safety/Interlocks/Networking/Power ]
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The ASTRI-Horn GUI

Mini-Array

File Acs Tools Monitoring Help

Main | Weather Station | THCU || Mount | PMC | Scheduler {(beta) ACS

TCU FAILURES

RESET
SYSTEM

GET ERROR INFO ERROR RESET

ERROR NUMBER o

EMERGE NCY
sTOP
ERROR NUMBER RECOVERED o

ACKNOWLEDGE ERROR

ERROR RECOVERED

RESET ACKNOWLEDGE

MOTION CONTROL MOTION INFO
o AZ Sky Position 359.813 deg VELOCITY ACCELERATION
MANUAL MODE
® OFF 0.000 0.001 0.000 0.000
— - . - z
N a
3
SKY POSITION
VELOCITY 0.5 2
g

ACCELERATION 0.5 1 Wi E st

DECELERATION 0.5 ,;3: 0 D= O=0=0=0=0=C=0=C0=0=0=0=0=0=0=0=¢
JERK 0.2 0.8 i 1
DIRECTION ow ~ Up - -
5 (e}

e
4
E Time
AZ TEL POS AZ ENC POS me
RELre BETENTN de0 bl Lower bimit © AZ Acceleration © EL Acceleration
i © AZ Actual Velocity © AZ Commanded Velocity
START MOTION STOP MOTION

e - I

AZ MOTOR STATUS el
e - I
EL MOTOR STATUS L+l

OPERATION MODE

PARKING PIN MODE

MOUNT STATUS

TCU LOADED STDBY ONLINE cal

Laroe auLine | Lonoen |

Gl R
AZ VIRTUAL AXIS
EL VIRTUAL AXIS

ASTRO

0.000

Degrees/Secand? (deg */s?)

Degreey/Second 3 (deg

(. S -

Time enononon N onon ooy

- - Time
Upper Limit Lower Limit

0 AZ Deceleration © EL Deceleration UpperLimit  Lower Limit O AZ Jerk QEL jerk

START PARKING START AZ PARK START EL PARK OVERRIDE PARK

OVERRIDE SAFETY FUNCTIONS

OVERRIDE SUN AVOIDANCE ENABLE SUN AVOIDANCE

OVERRIDE AZ S51 ENABLEAZ 551
.
OVERRIDE PIN SAFETY ENABLE PIN SAFETY
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ASTRI-Horn Telescope Control System

ACTUAL Telescope Control Architecture

Telecope GUI
T Telescope Control System
ACS Components

Camera
Controller T T PMC ] UVScope

[ Camera Server ][ ]

) ) 4

l 1 ‘ Telescope Local Control Systems l
[ [ camera || amc | [ Tcu | [ TtHCU | | PMC | [Condjﬁomng] J
Monitoring

[ Safety/Interlocks/Networking/Power ]

Bulk
Archive

Engineering
Archive

ACS
Monitoring

System
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Mini-Array

File Acs Tools

Monitoring  Help

Main | Weather Station | THCU || Mount | PMC | Scheduler (beta) | ACS

OVERRIDE
SAFETY

ENABLE
SAFETY

TELESCOPE DEVICE CONTROL
THCU LOADED STDBY OMNLINE
TCU

CAMERA

CAMERA THERM

PMC

UVSIPM

UVSCOPE

DATA LOGGER

sQM

AMCU

M1

Mz

DRIVE SYSTEM

MOTORS POWER

AZ AXIS

EL AXIS

STOW PIN

OVERRIDE PIN ALARM ¢

AZ STOW PIN

EL STOW PIN

MAINT

DEVICE STATUS

UNKNOWN
® UNKNOWN
UNKNOWN
UNKNOWN
SWITCH STATUS

EL OP HORIZON

EL OP ZENITH
EL EMZENITH

AZ STOW EX

HEEIEEIIEIEEEE

m
®

EL ST
CABINET DOORS

BASE

CAB EM STOP

MPB EM STOP

IIIE

ICTRL ROOM EM .,

THCU FAILURES

GET ERROR INFO ERROR RESET

ACKNOWLEDGE ERROR

RESET ACKNOWLEDGE

Temperature (C°)

TELESCOPE ELETTRONIC STATUS

CABINET TEMPERATURE

ERROR NUMBER

RESET
SYSTEM

o ERROR NUMBER RECOVERED o

ERROR RECOVERED

0.000 VOLTAGE 225.697
13.400 0.160 1.865 229.062 223.614

Ampére (A)
Valt (V)

Time

upper Limit

Watt(w)

Lower Limit © HPC

Time Time
oLprc2 Upper Limit  Lower Limit O Phase 1 O Phase 2 O Phase 3 Upper Limit  Lower Limit O Phase 1 O Phase 2 O Phase 3
aone [ rmcouence [P
209.600 50.000 50.000
110
B0
225
]
s gy
150 2 55 3OO OO OO OO et
FE
125
30
Time Time
Upper Limit  Lower Limit O Phase 1 O Phase 2 OPhase 3 Upper Limit  Lower Limit O Phase 1 0 Phase 2 O Phase 3
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ASTRI-Horn Telescope Control System

Mini-Array

ACTUAL Telescope Control Architecture
Telecope GUI
3 Camera GUI e The software that implements
Telescope Control System the local control systems has

more stringent requirements
regarding performance, reliability
and safety.

ACS Components ACS

Moniton e This software level is where the
Camera Systom real handling logic, for th
UVScope ystem eal ha g logic, for the |
hardware management, resides.

Controller Lavc | [ rcu | | THCU | [ PMC |
\ I I | e The software have to provide a

Camera Server
| " | 4 reliable industry standard for
l programming numerically

{ [ Camera J controlled systems.
Monitoring
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TwinCAT
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Mini-Array

ﬁ Start Page - TcXaeShell
File Edit View Project Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
o8 -a-ud [9-¢-|

Build 40244 (Default) ~ < ‘ | |

AL Sl Start Page # X

b Attach..~

5 StartSyrenAlarm

Solution Explorer

’ TwinCAT 3

BECKHOFF

Recent
Today

AmcModulesin

C\git\AmcTwincat

Older

. TCU.sIn
& C\git\TCUTwincat

Open
Open Project/ Solution

New project

g New TwinCAT Project...
ﬁ New Measurement Project...

News

New Version of TE2000/TF2000: TwinCAT HMI

TE2000 and TF2000 has been updated to version 1.12.742.5. The new
version is available for download. Please consider updating.Download
02 Oct 2020 11:04:00

New version of TF3520: TC3 Analytics Storage Provider
The TC3 Analytics Storage Provider has been released with version
1.0.9.1. The new version is available for download Download
p- 28 Sep 2020 14:00:00

New Version of TE2000/TF2000: TwinCAT HMI
TE2000 and TF2000 has been updated to version 1.12.742.4. The new
version is available for download. Please consider updating.Download
22 Sep 2020 09:53:00
New Version of TF3800 and TF3810 | TC3 Machine Learning
TC3 Machine Learning has been updated to version 3.1.51.0. The new
version includes optimizations for the TC3 Model Manager. Please co...

§ 18 Sep 2020 13:21:00
New version of TF3520: TC3 Analytics Storage Provider

B the 13 Analytics Storage Provider has been released with version
1.0.9.0. The new version with optimized performance is available for...
11 Sep 2020 09:30:00
New Version of TE2000/TF2000: TwinCAT HMI

TE2000 and TF2000 has been updated to version 1.12.742.1. The new
version is available for download. Please consider updating. TE2000 a...
07 Sep 2020 09:23:00

Release of TF3800 TC3 Machine Learning Inference Engine +

F. Russo, TETIS Workshop 29 October 2020

BECKHOFF TWINCAT

e TwinCAT (The Windows Control and
Automation Technology) is a platform that
meets all the above requirements by
transforming a Windows PC into a real-
time controller with a multi-PLC system,
NC axis control PID (Proportional-
Integral-Derivative) controls,
programming environment, operating
station and integration of the Safety
system.

e Performance similar to a real-time
controller: to ensure that pointing and
tracking meet accuracy requirements. In
particular, the interaction between the
encoders and the actuators can reach a
frequency of the order of milliseconds,



TwinCAT Safety integration
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e g - , ® TwinCAT (The Windows Control and
B - ] - r Automation Technology) is a platform that
= = o = N gy)lsap
e |_i o —|_ | E B : meets all the above requirements by
e =D I — L 0 0 -
— | - i transforming a Windows PC into a real-
| )| : e time controller with a multi-PLC system,
e et g L“ ) . NC axis control PID (Proportional-
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ASTRI-Horn Telescope Control System

e HOW HIGH LEVEL SOFTWARE INTERACTS WITH LOW LEVEL SOFTWARE?
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Mini-Array

A trip among the TCS software levels

Project Tools Expert Help
_ B : r Deployment Info
r Common Settings r AcCs Suite -
Acs Instance |0 | _ Refresh | | Freeze | | | Add...
Cdb Root Dir [J/home/ctadev/Deskiop /A5TRI-Control-5d i ¥ Manager on 10.0.2.15:3000
Stop i Containears (0}

i g Client Applications (1)
i o= ‘AcsCoammancCenter MaclSuperdsar' [Id 8442 1889] (mysealn
| i 7 Components (15)
o= AMC [ic O] 0 O clients
advanced H
m Use built—in ssh ) Use native ssh - - & o CARCHIVE' [id O] 0 O clients
o= CARCHIVE/ TMCDE/MOMITOR_BLOBEER" [icl O] @ O clients

) Localhost {(single-machine project)

| = kin
0 Remote {distributed project

JUse Acs Daemons

o= CTARCHIVE/ TMCDE/MOMNITOR_COMTROL' [id O] : O clients
Host o= "ASC [icl O] O clients
User Pwwdd o= TASTRITEL_L [id @] @ O clients
o= NCT _ICMPY el O] 0 O cllents
o= "MOMNMITOR_COLLECTOR_SLMALEE" [id O] © O clients
r Containers o= "MOMITOR_COLLECTOR_SLMTCS' [id @] : O clients
Name Type Remote Host o= 'PIFELIME' [icl 0] : O clients
f A -] o= 'PMC [Hal O] 0 O clients
sinaux]Container Java - LA
1 = = = | o= '50MY [id O] 0 O clients
2 slnauxt_ppt_ontalnel cpp - > | . o= '"TCU [id ©] - © clients
3 sIncIusterJContaine* java - > | . o= "THCU [id O] : O clients
) - o= "WeatherStation' [ic O] @ O clients
4 |slnomc]Container | java - - | .
qlnqtoragﬂJCOntalnci java - - | .
Scroll Lo-:k| |Ma:~:.5ize: 128K |v| |Save...| | Clear| | Remove | | Clear All
D20-09-15 109726754 226 LONFID [Manager] Mo domain st given, manager federation disabled. -

D20-09-15T0O09:26:54 229 INFD [Manager] All initializations done.
D20-02-10T09:245:54. 240 INFO [Manager] AcsManagerstatusMessage_Managerstarted Manager Application initlalized.

D20-09-16TO09:26:54 250 IMNFO [Manager] 'Manager' requested component 'curl: ///Log’.

D20-09-16T02:26:54. 271 INFO [Manager] Component ‘curl: ///Log’ provided 1o 'Manager'.

O20-09-15TO9:26:54. 292 |[MNFO [acsManager] Manager is up and running

OZO-09-18T0O9:26:55 604 FINE [Manager] ORE status: connectionThreadslUsed=0%, lost calls=0, requestQueueMaxllsePercent=0% {in POA 'null’).
D20-09<16T059;2 5. 779 FIRNE [Manager] "AacsCommandcdCenter MaciSupervisor' is logging in,

D20-09-15T09:2 5. 7EE INFO [Manager] Administrator "AcsCommandCenter MaciSupervisor' logged in.

D20-09-165T0O9:25 LB01 FINE [Manager] Client with handle 'Handle (Ox2ad7 0001 = { type = ADMINISTREAT OF, key = (Oxc7), id = (Ox1) }' has logged in.
D20-09-15T09: 2656 870 CONFIS [Manager] Failed 1o set manager referance on service daemon on host 'slnacss’.

D20-09-16T09:126:57. 012 COMNFIC [Manager] Connected to DAO '"MACI/Cantainers'.

D20-02-15TO02:27:21.919 IMFO [acsstarmuplLoadIFR] Loading of IDL interfaces in Interface FRepository completed Ok L
D20-09-16T09:27:22 804 INFO [acs5tart] For this ACS5 session, please cdo an ‘export ACS5_IMNSTAMCE=0" on all terminals running &Cs clients.
D20-09-16T0O09:27:22 809 |IMNFO [acsStart] ACS is U and running

i 11 I LA

AcCs |
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Mini-Array

A trip among the TCS software levels

Froject Tools Expert Help

.

Deployment Info

r Common Settings r AcCs Suite
b ceze | Add...
A msance | [ — I
Cdb Root Dir [J/home/ctadev/Deskiop /A5TRI-Control-5d - 53000
o :

i Localhost (single-machine projecty

| = Kin | Ater.MaciEuperdsor [id 442 1889] (mysell)
Ki
0 Remote {distributed project

[ ] advanced

i Use built—in ssh 2 Use native ssh QO clijnts

JMOMNITOR_BLOEBEER' [1cl O] @ O clients

LS Use Acs Daemons
SMOMNITOR_CONTROL [ic O] @ O clients
Host el - lisrts
User Pwwdd : O clients
LAl [id Q) @ O clients
r Containers L= OP C T CS' [ic @] 0 O clients
Mame Type Remote Host @ 'PIPELIME' [icl
N - -] o= TPRCT [lal O] 0 O
A |sinaux]Container java - > | . . .
= — - o= 'S0M [id O] ¢ O clie
2 [sinauxCppContaing [cpp - > | . o= "TCU [icl O] 0 O client
3 [slncluster]Containel [java ~ > | Em o= THCLU [id O] @ O clients
) - o= "WeatherStation' [ic O] @ O
4 |slnomc]Container | java - - | .
qlnqtoragﬂJCOntalnci java - - | .
-
Scroll Lo-:k| |Ma:~:.5ize: 128K |v| |Save...| | Clear| | Remove | | Clear All
D20-09-15 109726754 226 LONFID [Manager] Mo domain st given, manager federation disabled. -

D20-09-15T0O09:26:54 229 INFD [Manager] All initializations done.
D20-02-10T09:245:54. 240 INFO [Manager] AcsManagerstatusMessage_Managerstarted Manager Application initlalized.

D20-09-16TO09:26:54 250 IMNFO [Manager] 'Manager' requested component 'curl: ///Log’.

D20-09-16T02:26:54. 271 INFO [Manager] Component ‘curl: ///Log’ provided 1o 'Manager'.

O20-09-15TO9:26:54. 292 |[MNFO [acsManager] Manager is up and running

O20-09-18T059:26:55 604 FINE [Manager] ORE status: connectionThreadslsed= 0%, lost calls=0, requestQueueMaxlsePercent=0% {in POA 'null'.
D20-09<16T059;2 5. 779 FIRNE [Manager] "AacsCommandcdCenter MaciSupervisor' is logging in,

D20-09-15T09:2 TEE INFO [Manager] Administrator "AcsCommandCenter MaciSupervisor' logaged in.

D20-09-165T0O9:25 LB01 FINE [Manager] Client with handle 'Handle (Ox2ad7 0001 = { type = ADMINISTREAT OF, key = (Oxc7), id = (Ox1) }' has logged in.
D20-09-15T09: LBT0 COMFIS [Manager] Failed 1o set manager reference on service daemon aon host 'slnacss’.

D20-09-16T09: 012 COMFIS [Manager] Connected to DAD '"MACIH/Contalners'.

020-09-16T09: L2919 IMNFO [acsstartuploadIFR] Loading of IDL interfaces in Interface Repository completec Ok L
Q20-09-16T09:; LB04 IMFO [acs5tart] For this ACS session, please do an 'export ACS_IMNSTANCE=0" on all terminals running &Cs clients.
D20-09-16T09:; LBO09 IMNFO [acsStart] ACS is up and running

i 11 I LA

AcCs |
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Mini-Array

A trip among the TCS software levels *
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Mini-Array

A trip among the TCS software levels *

O\ st S am BECKHOFF
s T AEE By 3@ TWINCAT
angential restrain \ a 0 “5 R 4 / s
\ A il ¢ ) -

aaaaaaaaaaa
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GET AMC_MAXTEMPWARNING

Node ID: TBD ns=45=MAIN.AMC_MAXTEMPWARNING
Description: Read the set temperature limit for the Nanotec boards
Data sizeltype: INTE4

Sampling Interval: On request

Units: °C

Range: ALARM LOW ALARM HIGH

Operation States:

MAINTENANCE

ICD
Document

ASTRI-Code Generator

AETER

Mini-Array

o
GET_AMC_M1TEMPWARNING Excel Fi I e

Node ID: TBD ns=4;s=MAIN.AMC_M1TEMPWARNING

Description: Read the actual temperature of the Nanotech boards for M1

Data sizeltype: | ARRAY<INTE4> [36]

Sampling Interval: | 10

Units: °C

Range: ALARM LOW | | ALARM HIGH | MAXTEMPWARMNING

Operation States: | ONLINE

A B c D E F G H \
) Name of command Acti:ne Short name ADS variable OPC_UA node OPC UA Data type CM?::::’DE Sam[::l,l:g‘;:;;n‘;aEl s/ Default val
GET AMC M2TEMPWARD 2 GET_AMC_MAXTEMPWARNING _|AMC _|MAXTEMPWARNING ns=4:s=MAIN AMC_MAXTEMPWARNING __|INT64 On request
- = = 3 [GET_AMC_M{TEMPWARNING AMC _[MATEMPWARNING ns=4.s=MAIN.AMC_MTEMPWARNING ARRAY<INT64> [36]

Node ID: TBD ns=4;s=MAIN.AMC_M2TEN 4 GET_AMC_MZTEMPWARNING AMC__|M2TEMPWARNING ns=4:3=MAIN AMC_MZTEMPWARNING ARRAY<INTE4>[3]

Description: Read the actual temperaturé ; ger ayic MAXPOWRCONSUMP _|AMC _|MAXPOWRCONSUMP ns=4.s=MAIN.AMC MAXPOWRCONSUMP _|INT64 On request

Data sizeltype: | ARRAY<INTE4>[3]

Sampling Interval: | 10
6 |GET_AMC_M1POS AMC |M1POS ns=4:s=MAIN AMC_M1POS ARRAY<DOUBLE= [36]
7 |GET_AMC_M2POS AMC _|M2POS ns=4:s=MAIN.AMC_M2POS ARRAY=DOUBLE= [3]
8 |GET_AMC_M1POSABS AMC _|M1POSABS ns=4:s=MAIN AMC_M1POSABS ARRAY<DOUBLE> [36] On request
9 |GET_AMC_M2POSABS AMC _|M2POSABS ns=4:s=MAINAMC_M2POSABS ARRAY<DOUBLE=[3] On request
10 GET_AMC_M1ABSLIMITS AMC _|M1ABSLIMITS ns=4:5=MAIN.AMC_M1ABSLIMITS ARRAY=DOUBLE=>[72] On request
11 GET_AMC_MZABSLIMITS AMC |M2ABSLIMITS ns=4:s=MAIN AMC_M2ABSLIMITS ARRAY<DOUBLE=[§] On request
12 GET_AMC_M1ACTSTATUS AMC _|MIACTSTATUS ns=4:5=MAIN AMC_M1ACTSTATUS ARRAY<INT84> [36]

F. Russo, TETIS Workshop 29 October 2020
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ASTRI-Code Generator “""MT;“E

ICD » Document already produced: no
Document extra work is needed.

» Document to be produced: it is not a big task and will

provide a big time saving for ACS modules development.
Excel File * Please note that exists a tool in the InterfaceGenerator in
order to change arrays (not yet supported) in to single
variables.

Interface » Java Tools and libraries used to
Generator create interfaces and other modules
for ACS framework.

WIEREWEER | The files that have been created are
and codes ready to be integrated in the ACS

for ACS modules.
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Mini-Array

A trip among the TCS levels... (Twincat) “

..i Configurazione PLC
4 [f AMCU
4 L—; AMCLU Project
[ [_d External Types
[+ |+3] References
P [3 DUTs e OPC-UA Global Variables!
r that match the ICD variables names

igfes_actuators

F. Russo, TETIS Workshop 29 October 2020 32



A trlp among the TCS levels... (Twincat) “%, %"

ﬂ AmcModule
P ﬁ Configurazione SYSTEM
Configurazione WL
4 [@&] NC-Task1 SAF

[E1 MNC-Task1 SV

*B Image
] Tables T
@ Objects
iae Assi
4 Configurazione PLC \.,'
4 O aMcu 1

[ External Types
I |+3] References

I DUTs
b d GVLs
b [d POUs

b3 VISUs
2l AMCU tmic
] GlobalTextList
Hrj ImagePool

The commands received trigger the twincat project
internal logic that calculates the parameters for required
movement.

The PLC routines apply the calculated positions to the axis
module (Numeric Control) and manage their executions by
an interpolated mode.

Error management, running always in background, takes
care of all the unexpected behaviour of both hardware and
software

All the monitored data received from the hardware device
update the corresponding opc-ua variables in every cycle.
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Mini-Array

A trip among the TCS levels... (Twincat)
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Mini-Array

A trip among the TCS levels... (Twincat

TWINCAT ENGINEERING GUI




A trip among the TCS levels... (Twincat) & #"

Mini-Array

- o] — -

e ————

- e e e - s = . — =
w K& 3 2100301001 .~ amcu $ = =0 o )

M1INTERFACE M2 INTERFACE | TEST

SET POSITION SETVELOCITY ENABLE DRIVER
0.000000 [ 250.000000

©

ACTUAL POSITION ACTUAL VELOCITY
|9999996434.000000 | -200.000000

JOG + +

@000

o IN TARGET POSITION
ERROR

| 0.000000

©
0?0

— A2

SET POSITION SET VELOCITY

ENABLE DRIVER LIMITSWITCH 1
0.000000 I 250.000000 .

0 ©:
009

ACTUAL POSITION ACTUALVELOCITY
|9999995360.000000 [ -200.000000

JOG - - JOG - Joa JOG
i i ‘ RESET ERROR

F. Russo, TETIS Workshop 29 October 2020
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ASTRI-Horn Telescope Control SystemA

ST ER

Mini-Array

AL Telescope Control Architecture

Camera GUI

Telecope GUI
Telescope Control System

Engineering
Archive

ACS
Monitoring

System

[ Safety/Interlocks/Networking/Power ]

Conditioning
Monitoring

ACS Components
Camera
Controller TCU [ THCU ] [ PMC ] UVScope
bamera Server ][ ]
4 2 4 2
l ‘ Telescope Local Control Systems l
[ camera #[ amc | [ Tcu ) [ tHCU ] [ PMC | UVScope

F. Russo, TETIS Workshop 29 October 2020
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AETER

Mini-Array

Camera Specifications

Cherenkov Camera:

* Innovative design based on SiPM (Silicon Photo Multiplier) sensors
and specifically designed front-end electronics for signal capture

* Fully compliant with the CTA requirements

Cherenkov Camera

Sensors | siu
Preisize 77 o
- 35% @ 400mm
Dimensions | 0.52m x 0.66m x 0.56m
005 kw
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Mini-Array

> 37 (21) Photo Detection Module (PDM) units containing
v SiPM board with 9 embedded temperature sensors
v Front End Electronics (FEE) board with 2 CITIROC ASIC
v PDM FPGA Board (Xilinx Artix 7)

> Back End Electronics (BEE) unit b 4 X”_INX

‘e = = e ALL PROGRAMMABLE w
' o TEs S e W 0 e

W N T e Custom built solution based on the Xilinx Zyng-
ja‘;‘mf’:;‘f‘j‘;’:d 7000 All Programmable SoCs.

R ORISR © Dual ARM® Cortex™-A9 Processing System and
L FPGA Programming Logic.

¥ ¢ Custom built Linux distribution Debian Wheezy

> [/ PDM Voltage Distribution Box (PDM VDB)
Custom built boards (2 mainboards with 19 daughterboards for each) to provide power
(Low and Hi Voltages) to the PDMs with real-time control and monitor functionalities

— o

7

>  Set of auxiliary devices like GPS for synchronization, Fiber Pulser and Energy Meter for calibration,
Lid and Thermal (prOViSid by seve IR " Gpi-tores  Pic@LAS

% " ey Y Nanotec® -
- (\ > ’\\‘5 3 * PLUG & DRIVE

o - WABS sy & |
P. Sangiorgi, TETIS Workshop 29 October 2020
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Camera Logical View -

Mini-Array

All the devices and systems are interconnected by the BEE, which is the main elaboration unit of the
camera, managing all its functions:

e Receive commands from the camera control client

e Control and monitor the auxiliary devices

* Manage and acquire data from the PDMs

* Prepare and send packets to the Camera Data Acquisition Server

ASTRI CAMERA % %
PDM h PDM VOLTAGE Oparator Erinaer
DISTRIBUTION
SiPM BOARD BOX
BACK END E|LECTRONICS LU L 2 RS el
CITIROC BOARD
SYSTEM
ASIC 1 | | ASIC 2
PROCESSING SYSTEM
SLOW CONTROL CAMERA
FPGA BOARD PROGRAMMABLE LOGIC CONTROL CLIENT
AUXILIARY DEVICES
aps THERMAL MOTOR LIDS DATA PRODUCT
CONTROLLERS CONTROLLERS CAMERA SERVER
Fiber Optic Calibration System
ACH LED LED PULSER ENERGY CAMERA DAQ SERVER
DRIVER CONTROLLER METER




Camera Logical View AFTNS

Mini-Array

CONTROL
MONITOR VDB MONITOR DATA

COMMANDS

CONTROL MONITOR COMMANDS
PDM CONFIGURATIONS
(CITIROC, FPGA, SWITCH TABLES)

HI LEVEL COMMANDS

ACQUISITION DATA

AUX MONITOR DATA
FEE MONITOR DATA

VDB MONITOR DATA
FEE MONITOR DATA

CONTROL
MONITOR
COMMANDS

AUX MONITOR DATA

HK DATA PRODUCT

| VARIANCE DATA PRODUCT

CALIBRATION DATA PRODUCT
SCIENTIFIC DATA PRODUCT
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AESTER

Mini-Array

Camera Logical View

ASTRI CAMERA CONTROL

SOFTWARE

SERVER COMPONENT < > CLIENT COMPONENT

|
v

Deployed on board (inside the BEE)
Directly manage all the hardware

Deployed on the control client in the
control room

Manage the interaction with the user

!

Ry o —

v
Communication stack managed by the industrial standard protocol OPC-UA
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Camera Architecture

AESTER

Manager

Fast Serial Interface

Additional Internal
Sensors (Temperature
and Humidity)

P. Sangiorgi, TETIS Workshop 29 October 2020

Mini-Array
| — -
PORT HANDLERS (SERIAL, SPI, 12C, USBTMC)
SiPM Board CAMERA CONTROL CLIENT
| 9x Thermal sensors | PDM MANAGER VDB MANAGER AUXILIARY MANAGERS sl s s el L
. GUI GUI
CITIROC Board §
| ASIC 1 | | AsIC 2 | OPERATING MODE MANAGER 2 14| OPC-UA CLIENT
° Slow Ethernet
FPGA (Artix 7) £
2 AUTO GAIN MANAGER SHARED DATA MANAGER
E
2 Shared Memory
o CAMERA DAQ SERVER Key
== OPERATOR HW blocks
Command Parser
. 3 GUI - | | -
Communication Private 5
Memory £ Slow SW blocks (JAVA/C)

L]

Fast 'SW’ blocks (VHDL)

Electric lines
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Camera Architecture

AUXILIARY DEVICES
- THERMAL MOTOR LID LED PULSER 4CH LED ENERGY
CONTROLLERS || CONTROLLERS | | CONTROLLER DRIVER METER % %
PDM VOLTAGE PPS TTL3V RS485 RS485 RS232 12¢ usB Engineer Operator
DISTRIBUTION |
BOX
! SPI
37x PDM N PORT HANDLERS (SERIAL, SPI, 12C, USBTMC) INSTRUMENT CONTROL SYSTEM
SiPM Board VCAM ERA CONTROL CL"ENT
| 9x Thermal Sensors | PDM MANAGER VDB MANAGER AUXILIARY MANAGERS ENGINEERING || OPERATOR
© GUI GUI
v 1 = y
CITIROC Board \ y v 5;
2
| AsIC 1 ‘ | ASIC 2 | OPERATING MODE MANAGER -] OPC-UA SERVER - 2 L4l OPC-UA CLIENT ACS
e ° :: A ‘k + Slow Ethernet * [
FPGA (Artix 7) £
g AUTO GAIN MANAGER SHARED DATA MANAGER
HK Block || VAR Block = l
CNT Block || EVT Block || | 3 Shared Memory St B s R
i PROCESSING SYSTEM | (ARM32 LINUX OS)
Bl CAMERA DAQ SERVER Key
e OPERATOR HW blocks
Command Parser ~
»| TIMETAG ns COUNTER | [ | orivate e . GUI | | | | | |
Communication ]
Manaaer Memory + £ Slow SW blocks (JAVA/C)
9 »  SENSORS READER [ 3 l—\
: i PACKET SENDER
Fast Serial Interface - EVENT DATA READER Fast ‘SW’ blocks (VHDL)
= PROGRAMMABLE LOGIC (XILINX ARTIX 7) |:|
Additional internal BACK END ELECTRONICS (Zyngq-7000 SoCs) .
Sensors (Temperature Electric lines
and Humidity) | . TR T




# 2,164 HASTER #
# 3. E X I :E Flllllll-‘l l-‘lj tl' I”HF CINS-FI 2014 #
<<ACS>> = % Run_id HER: 00293 Date; 14/08/17 Time; 22:15:35 #1@ IASF Bologna
Camera Control #  RESILT PATH: /homedceuzerslocal _dps/share/discos_archive/ #
#  Acquisition Start Timet: 22:15:30 Acquizition Stop Time: 22:15:35 # Help
T T L%##########H#########################################################H##########H##########H##J =
! k<use>> RRECETVER->Tlata Acquizition Y TCP MO S [IER->Tlat aPROCESSOR Prow, W 2,1.B4E REAL TIH | End data display. Evaluate
| | | STATUS: WAIT Connection... 19 STATUS: UAIT SHMS Creation [
! : | BUF_COUNT: O AVG_RATE:  -nan [l BUF_COUNT: 0 EWG_RATE:  -nan &) & G G | B v « ~>- '- ~- » |lh §
| T | BUF_LOST: 0 CUR_RATE: 0,00 Il BUF_LOST: 0 CUR_RATE: 0,00 I
! « ASTRI - Camera DAQ | TIHE_ELAP: 0,00 I TIHE_ELEP: 0,00 | R Yy v
' \/ | WRG_APTD#: O TOT_WRG_APID: 0 [l WRG_APID#: O TOT_WRG_APID:0 I -
! <<ACS J>> 4] | LAST_CHD: LUNKNOUN [l EROAD_PORT: INACTIVE  BROAD_COUNT: O l)s Tools |
' | PROTO_TYRE: UNKNOLN Il TOT_WRG_CRC: @ TOT_INY_CRC: 0 I —
! CameaDAQE M HEIEIR | TOT_URG_YC: 0 11 RALFILE:UNKNCUN 10 Gain histo F1 PDM(0, -1) | PO on o oM
:<<use>> | I -
: | Adi Entries 2604
i | I
! <<ACS>> <<ACS>> : i ra—— : Mean 982.
\ DAQ Control DAQ Momtor | e — I RMS 834
1 1
I |<<use>> 1 /N [ FCHIVER—>Raw Archiving ¥ REAL _TIME ->5end Jata to 1
! : : | STATUS:  WAIT to GO 11 STmls:  AIT to G | Pt Integral 2.603¢-+0
W/ <<DB>> = | | BUF_COUNT: © AVG_RATE:  -nan [1 BUF_COUNT: © AYG_RATE:  -nan || SoM triaaeted histo (20) ]
Local confia : ! - | BUF_LOST: 0 CUR_RATE: 0,00 I BUF_LOST: 0 BUF_RATE: 0,00 I ggere
ASTRI ] oca’ cont . get status <<Filesystem>> @]/ | 114 F(aps 0,00 1 TIHE_ELAP:0,00 | PDM DAC histo
Camera BEE N A ! ! Remote | URG_APIIH; 0 TOTWRGAPID; 0 11 | PDM ATT histo
: <<use>> tmd | Archive | RA_F ILEUNKNOWN [1 RAW_FILEUNKNOUN | PDM CTR histo
| . v l | | PDM ERV histo
] Recewer : ' : PDM FPB histo
: raw/fits files Va | PDMRTM histo
o ftp server I CESS0RS szing Data for F1T5 Creation a aviding =0 1 PDM HVI histo
Data packet ! i | SHH  OPTIONS STHTUS [PERATIVE LAsT TOTAL IISCARIED | PDM DGK histo
! : | MODE  Frame#  Event# Frame#  Event# lord#  Ewent® | ppmDGY histo
=< 1get status : % F : E E E E E : PDM DAC histo (PDM filter)
: \/ _ | I8 175 0N 1 1 1 1 1 ] I PDM A7T histo (PDM filter)
| <<GUI>> <<GUI>> I ] | 03 FITS.ON  WRIT 0 0 0 0 i 0 | PDM CTR histo (PDM filter)
B DA ntrol [ ) ) 1 ) ) ] | PDM ERV histo (PDM filter) ol
e il | 05 FITS.ON  WAIT 0 0 0 0 0 0 | PDM FPB histo (PDM fiter oo 1600
| ITS 0N WEIT E ﬂ ﬂ E E E | PDM RTM histo (PDM filter)
| 07 FITS.ON  WaIT 0 0 0 0 0 0 I
N 03] FF ) 1 1 ) ) 1 |
|09 NINE OFF UMKNOUN 0 0 0 0 0 0 I
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Camera Architecture

AESTER

Manager

Fast Serial Interface

Additional Internal
Sensors (Temperature
and Humidity)

P. Sangiorgi, TETIS Workshop 29 October 2020

Mini-Array
H — -
PORT HANDLERS (SERIAL, SPI, 12C, USBTMC)
SiPM Board
| 9x Thermal sensors | PDM MANAGER VDB MANAGER AUXILIARY MANAGERS | sl A
_ GUI
CITIROC Board
| ASIC 1 | | AsIC 2 | OPERATING MODE MANAGER OPC-UA CLIENT
° Slow Ethernet
FPGA (Artix 7) £
2 AUTO GAIN MANAGER SHARED DATA MANAGER
E
2 Shared Memory
o CAMERA DAQ SERVER Key
== OPERATOR HW blocks
Command Parser
. 3 GUI - | | -
Communication Private 5
Memory £ Slow SW blocks (JAVA/C)

L]

Fast 'SW’ blocks (VHDL)

Electric lines
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File Help

Hardware Subsystems  @lvoe ~ | @l Gps ~

Mec -~ LD ~

Focal Plane Monitoring

Quantity 1: | Low Voltage 2 (mV)
Quantity 2: | High Voltage (mV)
Quantity 3: | DaughterBoard Temperature (°C)

T1: 11.99 °C

H1: 41.50 %

T2: 26.46 T3: 4.44

H2:

69.30 % H3: -23.14

Zyng Temp: 46.26 | °C Dead Time: 0.00 | % Rate Meter:

RUN ID:

&S Astrofisica con Specchi
a Tecnologia Replicante Italiana

1060 F PKT CNT: 531 | [HK] 0 | [VAR] 0

Lo

%

[SCI/CAL]

> 0000

Bre ~

Operating Mode

Current State:

Focal Plane Initialization

MODE_IDLE

Focal Plane Modules Reset

A HK Chart Viewer Variance Viewer

Re-Init System

Focal Plane Hard Reset

Housekeeping: Interval: 1 | seconds Stop

Variance: TopoTrigger: 5 Threshold: 10 | pe

Stairs: @ C11

Threshold Range: 183 - 300 | DAC

Integration Time: 3 |-> 1000 | ms

Distributions: e Cl4

TopoTrigger: 5 Threshold: 3  pe

Acquisition Time: 1 | minutes 0 | seconds

Scientific: @ S21 521 mode | 522 522 mode |

TopoTrigger: 5 Threshold: 3  pe Desired Rate: 20
Threshold Check & Scan
TopoTriger: 5 Threshold [Start, End, Step]l: | 1.22 21.46 0.88  pe
Statistics: (@ Low Mid High

Action Log | LogBook

Time ICD Command

2018 Sep 03 (CEST) 14:36:18.372 cmd_tec_release

2018 Sep 03 (CEST) 14:36:32.741 cmd_wvdb_read_config

2018 Sep 03 (CEST) 14:36:33.203 cmd_vdb_read_daugh_config
2018 Sep 03 (CEST) 14:36:45.247 cmd_vdb_turn_all_Iv_on

2018 Sep 03 (CEST) 14:37:02.094 emd_wvdb_turn_all_Iv_on

2018 Sep 03 (CEST) 14:37:24.958 cmd_vdb_turn_lv

2018 Sep 03 (CEST) 14:38:25.347 opmode_perform_initialization
2018 Sep 03 (CEST) 14:38:47.135 cmd_vdb_read_config

2018 Sep 03 (CEST) 14:38:47.629 cmd_vdb_read_daugh_config
2018 Sep 03 (CEST) 14:39:17.251 opmode_start_hk

- Server Connection

UTC Date Time 2005/01/01 12:12:38 b4
Thermal Control

Status Run Run Run

Object Temperature [°C] | 6.00 /1 6.00 6.00 / 6.00 6.00 /1 6.00
Sink Temperature [*C] 27.15 |/ 35.00 27.38 |/ 35.00 30.14 |/ 35.00
Fan Speed [rpm] 5341 5491 5389

Output Current [A] 3.085 3.293 3.610

Output Voltage [V] 8.074 B8.552 9.498

Driver Input Voltage [V] 23.508 23.411 23.420

Base Plate Temp [°C] 35.50 35.19 35.09

Error Number 0 @) o @] o @
Fiber Optic Calibration

Pulse Voltage 92 mY | PEM Output

Pulser Cpu/Dev Temp | 0 o] °C PEM Temp

Pulser Error Register [NODEVICE]

Pulse Output Clear Error

PEM Last Error

Input or Result parameter

OK

OK

DB 16 —-> OK
Started

Done

DB 24 - ON —-> OK
OK

OK

DB 16 --= OK

OK

* Every high level commands (GET, SET, CMD) must be accessible from the Engineering GUI
* Lots of controls and information for expert users, but must be user friendly
* One single Main GUI with information and commands frequently useful

P. Sangiorgi, TETIS Workshop 29 October 2020
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28.59 /| 35.00
5352

3.048

8.182

23.437

35.31

o @

()W
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N

Camera Eng. GUI (Devices Configuration) Al

Mini-Array

X Motor Lid - Configuration = == g Thermal Control - Configuratio EE |
Monitoring Control Configuration | Advanced
Lid Status Closed Operation
Position 0 X 0 TEC 1 TEC 2 TEC 3 TEC 4
Ctrl Status [Ready] [Ready] Open Input Selection Temperature ... ~ || Temperature ... ~ || Temperature ... ~ || Temperature ... -
switches status [ NNNRNRNIEN NN D Close Output Stage Status Static ON ~ | Static ON ~ | Static ON ~ || Static ON -
electromagnets... (NN Output Stage Current 1.996 1.996 1.996 1.996 A
Stop P 9
CtriTemp|[=C] 16.70 16.44 Output Stage Voltage 7.998 7.998 7.998 7.998 v
i Undervoltage Undervoltage Current Limitation 5.000 5.000 5.000 5.000 A
Configuration Voltage Limitation 20.000 20.000 20.000 20.000 \
LEFT RIGHT Apply first params to all
Phase Current 150 f 150 |%
Temperature Control
Phase Current Standstill ol|e o |% L
‘ TEC 1 TEC 2 TEC 3 TEC 4
MREEsd 400 f 400 [HE Target Object Temperature 6.0 6.0 6.0 6.0 °C
Max 5 d 1000 1000 H:
SRSEES & z Coarse Temp Ramp 0.02 0.02 0.02 0.02 Cls
Accelerati 50001 50001 H.
ceeleration & 23 Proximity Width 25 25 25 25 °c
S h Ste 400 400
AERCE LS Kp 60.0 60.0 60.0 60.0 %/°C
Serial Interface Ti 20.0 20.0 20.0 20.0 s
Request o Td 0.0 0.0 0.0 0.0 s
Response D Part Damping PT1 0.07 0.07 0.07 0.07
Apply first params to all
Read Config Write Config Close
Fan Control
'8 M
X VDB - Configuration = | [t EANILS LELIEC
Target Temperature 35.00 35.00 “C
Mainboards .
Kp (Temperature) 50.00 50.00 %/°C
VAUX 1 V AUX 2 v ceo Ti (Temperature) 120.00 120.00 s
Mainboard 1 Td (Temperature) 0.00 0.00 5
MOTOR LID FIBER PULSER vV CCD Min - Max Speed 2500.00 5500.00 2500.00 5500.00 rpm
r ~
Mainboard 2 H i Kp (Speed) 0.005 0.005 S6vpr 3¢ Fiber Pulser - Configuration ==
Ti (Speed) 1.0 1.0 s . N
| Daughterboards Configuration
Td {Speed) 0.0 0.0 s i .
SelectPDM: | 5 v | DB Address: 5 Read Config | Write Config P ; Switch-off Temperature| 80 c
t t
DY, TS pArANE 20,8 Pulse Voltage 79978 my
High Voltage Value 56500 my
fl Pulse Width 10 ns
|| | Max Temp 70.0 8T Redl
I| | Pulse Frequency 300 Hz
Max Current 1000 mA
i Number of Shots 1
Max HV Current 150 mA
Trigger Mode 2 - Internal trigger, ongoing pulses -
Turn all Daughterboards Low Volt... ON OFF
Reset to Default Values i
Turn all Daughterboards High Volt... | ON || OFF (| i
Serial Interface
Set all Daughterboards High Voltage Value to: 56750) | mV | SET
Request Send
B Broadcast Supply Address: 24 ON OFF Res
. . ponse
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Camera Engineering GUI (HK Viewer

)A

S TER

Mini-Array

A dedicated window shows in real-time all the HK information in different graph types

X Astri Camera Engineering

File Edit Help

Hardware Subsystems [l voB

Focal Plane Monitoring
Quantity 1: | Citiroc Board Current 1 (mA
Quantity 2: | Citiroc Board Current 2 (mA

Quantity 3: | Citiroc Board Current 3 (mA

Tl:
H1:

T3:

H3:

Zyng Temperature:

Packets Counter:

X Data Plot

a Tecnologia Replj

Quantity
v T ASTRI_Camera
v Main Devices
» @ PDM
» @PL
v & VDB
Low Voltage 1

Low Voltage 2

Low Voltage 3

Low Voltage 4
High Voltage
Input Current High Voltage

Input Current DaughterBoard

DaughterBoard Temperature

v Ancillary Devices

PDM Index
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SiPM Temperature 3

W
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Zyng Temperature

T el T e Y e
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[=JT}
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Temperature 4

T B e T
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DaughterBoard Temperature
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[31]32]3]
.=.[4lzs]zalzyl }
Inlmlmlzolzw..
Ilﬁlnlnlnlu}
Islal#l
Line Cha... Stop | Clear

® Line Cha...
Bar Chart

SiPM Temperature 3

Run
/ 6.00 6.00

2 |/ 35.00

/| 6.00

16.73 /| 35.00
2526
8 1.606
3.967
37 24.176
21.38

@J o @

(X)W

v

Save

l[ Clear
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Camera Eng. GUI (Variance Viewer) “%,. .,

Integrated real-time viewer of Variance data (that measures the fluctuation of the signal acquired by the SiPM)

Q

Allow us to evaluate:

« Effective Pointing of the telescope
* Presence of clouds

* Mirror alignment

» Electronics Health Status

Example animations (15 fps) created using three different pointing:

nnnnnnnnnn

® Manust | 2 w ) o Ao Manat (| ¢ . y 2 a
i [ v
. m 0 > . . 550 . | . R |

View. (@ Camera Sky
V' Background Suppression

a) Orion’s Belt b) Capella (bg suppression) c) Fixed point at Az, El (bg suppression)



Detection of the Crab Nebula!

Mini-Array
We started the engineering test at the astronomical site of Serra La Nave (Mount Etna) in Sicily...
2 =
...spending cold nights around bugs and lots of hard work, pizza and beer
25 and 26 May 2017: the ASTRI camera recorded its first ever Cherenkov light...
T STR, Achieves Frst Light
So... it works!
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ASTRI-Horn AETE

Mini-Array

...Questions?
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