The des of the Albacontrol system
..software and hardware cost effective

D. Fernandez-Carreiras.

on behalf of the Alba’s team

FRBHMUSTO1
The design of the Alba Control System; A cost effective hw. and sw. distributed architecture. D.F.C.ICALEPCS'11, Grenoble, October 14t" 2011 1



o Suomi
\SVerige. | cinjand
Sweden)
ET el 6
;I"..Id:rrge
Nonway,
o f

= -
ey _,3 £ §
# e ey ';I-I' !
7

X
* w
]

United Danmark

TL Kingdom! et o ik,
: Benapych
Ireland J J'. Polska ye

] I?-E.'l’:'.'us
Demschiand Paland g

YrpaiHa

Lifirmine
En:unamu
It&lla &
|a'-!|r H—
,qeﬁr

" - Eh.ﬁ.u; Turhlz.r
Prortug 2l - Greece, % '.I'u. e
i _ Vil 4 j

Atlamtic
Ccean

WE!-EE:’M
S-EHE-I'-E

P T o,

il
Mauritania
T

<F

FRBHMUSTO1

The design of the Alba Control System; A cost effective hw. and sw. distributed architecture. D.F.C. ICALEPCS'11, Grenoble, October 14t" 2011



a | Lir_'ﬁges—{;; erma n!f_ﬁ rrand _L'Ji-’D”,s".
. -

o

.
Brive-|aGalllarde
.i—-—..-—-.l"-
1

I

'..

r’
Lirer

o
LT
i Hyrnan
.'ﬂ:\.. o

s NE' | : Mantpalliers J’F © Monact ; ]
|. ?Tﬁﬁg\”" - }_. P F.IH. en-Provence P gt
-+

— &
NS Nl Tﬂ-uiﬂ-uﬁﬂ' *--th-" T Cannes :
R Narbornne! 3 o Lt .
HIEPAL oT MA ..-“,__mr_::mu-l.ll‘ﬂr_-'i'-._l_h - AL _'ET?._MEH 1
W RI = . EAAGS . mTurkiy
¥ Il Greece j;u gy
1. L

= F’E_l_'p"jrtan it
v o
?i;i? nnﬂgfrai"

-

Glrfllrﬁ

lEll:l

FRBHMUSTO1
The design of the Alba Control System; A cost effective hw. and sw. distributed architecture. D.F.C. ICALEPCS'11, Grenoble, October 14t" 2011




FRBHMUSTO1
The design of the Alba Control System; A cost effective hw. and sw. distributed architecture. D.F.C. ICALEPCS'11, Grenoble, October 14t" 2011




FRBHMUSTO1
The design of the Alba Control System; A cost effective hw. and sw. distributed architecture. D.F.C. ICALEPCS'11, Grenoble, October 14t" 2011




FRBHMUSTO1
The design of the Alba Control System; A cost effective hw. and sw. distributed architecture. D.F.C.ICALEPCS’11, Grenoble, October 14t" 2011




| IINALIGURATIUN
| INAUGURAGION
INAUGURACIO

FRBHMUSTO1
The design of the Alba Control System; A cost effective hw. and sw. distributed architecture. D.F.C.ICALEPCS'11, Grenoble, October 14t" 2011 7/




VI BY | _

> —
K.‘):” | N cells.es | https:/ /monitorsa.cells.es/nagios/

E Most Visited - my_timeDB Control Servers ...

% Home
% Documentation

% Tactical Overview

% Service Detail

% Host Detail

% Hostgroup Overview

% Hostgroup Summary

% Hostgroup Grid

% Servicegroup Overview
% Servicegroup Summary

% Servicegroup Grid
% Status Map
%/ 3-D Status Map

% Service Problems
% Unhandled

% Host Problems
% unhandied

% Network Outages

Show Host:

FRBHMUSTO1
The design of the Alba Control System; A cost effective hw. and sw. distributed architecture. D.F.C. ICALEPCS'11, Grenoble, October 14t" 2011

D Secure Access S...

.1 Google Translate

v (¥ Google

K Bookmarks ~

Current Network Status

Updated every S0 seconds

Nagios® 3.0.6 - www.nagios.org
Logged in as admin

Last Updated: Wed Oct 12 05:35:48 CEST 2011

View Service Status Detail For All Host Groups
View Host Status Detail For All Host Groups
View Status Summary For All Host Groups
View Status Grid For All Host Groups

PLCs (PLCs)
Ltmodbussa {UP { 100K iQ\_ﬁf\
‘QM ‘up ‘ 10K |Q L
cosfe0101 ‘up ‘ 10K |Q et
‘Q,M ‘up ‘ 10K |Q T
‘;M ‘up ‘ 10K |Q L
‘E,M ‘up ‘ 10K |Q P
feosterior [op [ re [QTRA

Host Status Totals

Up[Down|

51

Service Overview For All Host Groups

Diagnostics Servers (diagnostics-servers)

Service Status Totals

ok |

fios|

2

1]

Em e

[ 1024

Frontends Servers (frontends-servers)

|
QHRA

|
afgdiba1201 [UP ;‘:N"i‘;‘:hi”g Q& ‘M |up ‘ oK
7S ‘ichIQO‘i |up ‘ ok (Q RN
edio101  |UP 80K :;;ﬁ‘ ‘ifeﬂ-im |up ‘ sk QRN
; 70K
I " o (o) ﬁ‘ ife0901 (UP 1 WARNING Q ﬁxf},
Py !ifeﬁﬂ‘l uP ‘ sk QRN
cdi201 up 60K ;-ﬁ‘ ‘ifmam uP ‘ BOK lmf;
|

[~ &

0

8



*Ethernet As A fieldbus

«cPCl and Industrial PCs (diskless for the accelerators) and with HD for the Beamlines
*Tango as a middleware, Sardana as the SCADA

*Mysql. Central Archiver for the machine handling about 10000 variables

*MRF (Timing),

*PLC based protection systems

Central repository for the computing and control infrastructure (ccdb)

eAutomatic code generation
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HReal Time Hw, non deter

ALBA
*Timing System implemented on MRF hardware (0. matilla WEPMS023, J. Moldes, MOPMU023)
«cPCl form factor :
*About 100 EVR
*Upgrade to implement fast interlocks (4 us) using the bidirectional fibers

Independent PLC installation (Pilz, SIL3,) for the PSS interlocks
«SafetyBus

sEquipment Protection System Implemented with B&R PLCs (wePms023)
Ethernet PowerLink A

«Other applications like LLRF implemented with specific FPGAS (A. Salom and the diagnosucs.
group)

*|OCs run openSUSE11.1 (few windows XP) standard distribution.
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ccdb:

Equipments, connectors and cable types,

Instances of equipments and cables (naming conventions)

Documentation files

Installation logs

Source for automatic code generation and creation of Tango devices
Next:

Inventory. Manage serial numbers and integrate maintenance data
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x e Lo ] Device properties defined = 101596 [History lgth = 1355958]
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H. 3 SPR04 BLOAMY, s
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e [ er ALOXMX .
oo s BLOAMX ] Object properties defined = 560 [History Igth = 5513]
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S e m—
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*Web (in Plone at the moment) interfaced to a RDBMS mysq|

Find Equipment Network Info
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equiprment_id INT{10)

» place_id INT{10)

¥ ewner_systern_code VARCHAR(4)

» owner_subsystem_code CHAR(Z)

equipment_code INT(10) H—

description VARCHAR{120)

eq_type INT(10)

creator VARCHAR(20)

created DATETIME

modified by VARCHAR(20)

madified TIMESTAMP

|_guide TINYINT{1)

family_code VARCHAR]10)

serial_num WARCHAR(100)

AC_type CHAR(L)

dese_software VARCHAR]100)

host_name VARCHAR{256)

mac_address VARCHAR]256)
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final CHAR{1) L
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saft_modified DATETIME
network_comments VARCHAR] 100)
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ALBA ccdb DB
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- Data structures
- Common variables

APJ file

PLC Common INIT file:
- Coms. Libraries (Modbus, EPL)

EEMRREERRRRE

- Common SW tasks

Ny

Programmer
Inputs

\

XLS files

PLC documentation: I/F with devices, I/O
channels assignation, etc.

PLC code generation:
PLC variables declaration

LC Modbus mapping and variables
allocation.

PLC standard services: disable and force
variables, alarm/warning thresholds
checking, permanent memory storage, etc.

oo [ Worwnren B |

e JPREL X-FO ) irbes - bicristt. | B0 e sporatiri seterd beoe... | 24 B Ltornation : BT ssm
—

RLE Programmmg SW
(B&R Automation Studio)
b

Modbus/TCP

AlbaPLC Device |,




-Fmdlng a balance between funct|onallty and security is tough (firewalls)

«Tango worked well as a middleware. The notification system (about to be replaced)
was the biggest source of problems. Nagios helped out to keep it stable.

sccdb: A central repository for the installation is crucial and has to be given priority
from the beginning.
A considerable effort is needed to keep it up-to-date.

sAutomatic code generation reduces errors, make subsystems easier to maintain

*Using standard distributions (openSUSE, Ubuntu..) and diskless when possible
makes the maintenance easy.

In most cases, deterministic requirements are successfully implemented by
hardware (FPGA, PLCs., dedicated Communication).
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Ack: ESRF, E. Taurel, A. Homs, V. Rey, E.

Detona, L. Claustre, J.M. Chaize, J. B i SR S R W g g

Meyer, A. Gotz, the Bliss group, Solell ’ SESE o NE BT RE NS TR A R W s
Synchrotron, N. Leclercq, P. Betinelli, A. — e-;a::_.-.::i:nrr.'?ﬂ‘-..:s""‘a;, P i LA
Buteau. M.Ounsy., Elettra, C. Scafuri, M. ' ' “ e g
Lonza, and the whole Tango collaboration,

PSI, T. Korhonen, A. Luedeke, B.
Kalantari Diamond, M. Heron, and many
others..
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