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Supervisione e Controllo

» Monitoraggio di grandezze fisiche nei processi industriali

SCADA: supervisory control and data acquisition
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Supervisione e Controllo

» Monitoraggio di grandezze fisiche nei processi industriali
> Raccolta e archiviazione dei dati

» Esecuzione di azioni, in base a controlli logici;

SCADA: supervisory control and data acquisition
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Esigenze per il Sardinia Radio Telescope

» Segnalazione di allarmi

» Log delle informazioni

> Marcatura della bonta del dato astronomico

> API per sviluppo di applicazioni per il sistema di controllo del
telescopio

» Sistema scalabile per future esigenze
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Alma Common Software (ACS)

Infrastruttura basata un modello a componenti distribuiti
implementati in oggetti CORBA.

» Modello Component-Container

container service
functional s
interface: getComponent (other)
,,, i observe() Logger getLogger ()
[ lifecyel?
e e e inertace:
init()
e [ R A m:'j iy
restart() |
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ACS packages . )
Architettura Component/Container
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Acquisizione Dati

» Real-time Ethernet

Sistema Beckoff
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Protocollo aperto per comunicazione seriale per |'uso con
controllori logica programmabile e sensoristica

Memory Block Data Type
SWiodbus C<?|Is boolean
MEMBER Discrete Inputs boolean
Holding Registers | unsigned word
captiontext Input Registers unsigned word

ModbusTCP versione del protocollo per I'uso su TCP/IP
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Implementazioni Modbus

» Sistema Beckoff fornisce server Modbus
» libmodbus & una libreria in C per varie piattaforme (linux, win

et al)
Modbus
Client
TWinCAT System
1Y
- Modbus TEP Server
1
a
5 v 4 ¥
= ‘ E PLCL ‘ PLC2 pLC
{2}
Modbus
Server

Architettura sistema supervisione
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Caso d'uso: Pressioni delle linee elio di SRT

Il monitoraggio della pressione delle line dell’elio consente di
verificare il corretto funzionamento del sistema criogenico dei
ricevitori.

/' Sensori

Beckoff Mobus Server

—* Sensori

- / Sensori

Sergio Poppi , Gian Paolo Vargiu, Marco Bartolini Sistema di controllo e supervisione con ACS



Implementazione Component

B Configuration Database Browser
File Edit Administration

Refrest CDE Tree CURRENT LOCATION:  /root/ama/SUPERVISION/HeliumLine

s Coanons Gew I
o [ Administrative Table View [ XML View
o= [ AlarmDefinitions ATTRIBUTE NAME ATTRIBUTE VALUE
o Cama mins ~cosylab-com; HeliumLine: 1.0
- £ BACKENDS Jminsibac urn ~cosylai-Com:BACE 1.0
Jmins:cdb ~cosylab-com. CDB: 1.0
9~ I SUPERVISION
minsoxsi it/ /www.w3.org /2001 /XMLSchema-insta
(R} IPAdidrass 102.168.200.64
o [ supplyPressure port 502 |
o O returnPressure address 4 =
o £ DataBlock.
-
o [ WEATHERSTATION

o [ MANAGEMENT
o~ [ MINORSERVO
o C RECEVERS
o= CJANTENNA
o [ Procedures H
o I MACI

Database di configurazione dei components
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Implementazione Component

Object Explorer
File

ew BACI Engine

By type

By device

Object: SUPERVISION/HeliumLine [/ Show special operations and attributes

search
o & AntennaBoss
o g CalibrationT ool
o g CustomLogger
o g DewarPositioner
o g ExternalClients
o g Fits Writer
9 b Helumline
9 [ SUPERVISION/HeliumL|
o [ supplyPressure
o [ rewrnPressure
o g LocalOscillator
o g MinorServoBoss
o g Observatory
o & FointingModel
o g ReceiversBoss
o g Refraction
o GhsRT7CHZ
o g SRT ActivesurfaceBoss
< n 1

Operations Attributes

descriptor ()

find_characteristic (String ¥
getRetumnPressure ( )
getsupplyPressure ( )
get_all_characteristics ( )
get_characteristic_by_name (String )

name

I0R:00000000000000 LF49444C3 A5 16CED612F4143532F
ADGFEEEO746F72646F75626CF53A312E3000000000000

3532F4342646F75626C653A312E30000000000000
0100000000000000520001020000000004313237

2E302E302F3100B86700000015353033333632303
432362F01182A033F322C362A0C00000000000002
0000000000000008000000004A41420000000001
0000001C00000000000100010000000105010001
000101090000000105010001" 'desc’ =

‘alma. ACS. CBDescin@109dag3"

Message: Analysing operations for
‘SUPERVISION/HeliumLine : supphyPressure
create_monitor

100000000000000AC010102000A0000003132372E302
E302E3 L00AQOFSE0D0000140 10F004ES550000000 1E0 L

0000000 10000005 26F6F74504F4100506572736972746
56E74504F410002000000010000005355504552564953
494FAE2F48656C69756D4CEI6E653A737570706C79507
2657273757265 5FEDEFEER 37 46F726F75020000000000
0000080000000144A300004F415401000000 18000000

01444200010001000100000001000105090101000000

Istanza del component
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Monitoraggio

[21] SUPERVISION/HellumLine : returnPressurs : create_monitor

[L8] SUPERVISION/HellumLine : cUpplyPrezeurs - create_monitor

Serial Number: 512 max.no. of results: (500
ma no o results: 300

Disabie ouput Message:  working Disable output
“Textouput | Trend | Operations |

¥ values

time ss0

— )

Pressione di mandata Pressione di ritorno

052630 055027

Sergio Poppi , Gian Paolo Vargiu, Marco Bartolini Sistema di controllo e supervisione con ACS



Logging

LoggingClient - Online

le View Search Drill down Expert

Log tever: (@t | = Jpiscarcttever: B Debug [=][wrmuse [ Jcewmons ][ Ganes | aown |

TimesSta... v| Entry Type [Source Obj Log Message |D=la|len info
180712 (@m0 fSupenisio.. Swiched state of componem SUPERVISION/HelumLin . | (————— =
18:07:11. (& info [Supenvsio... Switched State of component SUPERYISION/HeliumLin.
17:06:58... [ Info  |SUPERVISL.. |Supply Pressure 23.400829 TimeStamp ___2314-09-15717:06:51.590
17:0651 . (&) Info  SUPERVISL.. [Retum Pressure 8 784753 Enuy Type >0 Info.
17:06:42... () Info SUPERVISL.. |Supply Pressure 23.608356 Source Object SUPERVISION/HeliumLine
17.06:46... (@) Info SUPERVEL... Thread name: 'SUPERVISION /HeliumLine:: Fie HellumLinempl.con
17.06:46... (&) Info SUPERVEL... Thread name: 'SUPERVIEION /HeliumLine:: A Line_ 173
17:06:46 Info  (Supervisio... [Switched state of companent SUPERVISION,HeliumLin... | {Reutine HellumL eturnPressureq
17:06:46. Info |Supenvisio.. Switched state of component SUPERVISION,HeliumLin.. | [H jdvn136.sn. '"a’ it
17:06:46 Info |SUPERVISI. . [Sensor Address 4 puee iner
17:06:46... (§) Info SUPERVESL.. |PORT 502
17:06:46... (&) Ifo SUPERVISL.. |IP adidress 102.168.200.64 ORBTask
17.06:46... () Info [Supenvisio... Switched state of component SUPERVISION,HeliumLin.
17:06:46... /& Warning |Supervisio... |Field alma/SUPERVISION /HeliumLi
17:06:46... |2 Warning [Supsrvsio..|Feld almaSUPERVISION HellumLine/actionThreacka... | |00

Stack Level

Log Message _|Return Pressure 8784753

[Audience

rray
[Antenna

I i »

|[£G0K [Engine not filtered [Table nat fitered [Engineer (4 @)

Marco




Sviluppi futuri

» Realizzazione di un wrapper
c++ delle principali

P funzionalita della libreria
ModbusChannel (const chars server_ip, mod bUS
int server_port =
Jiruet odbastmaat oy LTFORD » Rappresentazione dei sensori

void connect(); - H
vord deomemmeen(): mediante classi ad alto
void réa.d(jn‘ address, int size, . . .

insigned char sdest buffer); livello di astrazione

void write(int address, int size,
const unsigned char *source_buffer);

» Estensione del sistema
tramite nuove voci nel
database di configurazione
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Conclusioni

> |l Sistema Beckoff permette la raccolta dati da sensori

> |l collegamento al sistema di controllo del telescopio avviene
mediante libreria modbus

> |l monitoraggio dei parametri e la pubblicazione dei dati
avviene mediante servizi di ACS
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