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The Scandale questions 
and Variola worries

• The !CHAOS idea

• Channels and cost estimation

• Efforts estimation 

• Time schedule

- che cosa esiste (inclusa la proposta di Catani in risposta alla richiesta di aiuto di Petronzio)
- come si procede per il costing
Sarebbe possibile avere una prima stima al 50% dei canali di controllo e del numero di 
procedure da scrivere?
condivido pienamente la preoccupazione espressa ieri da Variola sulla questione strategica 
della tempistica.
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work to carry out

Presented to INFN directors meeting 20 Apr.2011
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Deliverables
• design, develop and maintain the 

computing infrastructure

• design, develop and maintain the 
software infrastructure and 
Controls System

• design, develop and maintain the 
user interface, 
identification and security 
and remote control room 

Presented to INFN directors meeting 2011�4



Since the C. Bisegni idea, we started to create a group that that is 
now of 8 peoples and many collaboration institutions and industries
• Frascati and Tor Vergata group have a long experience in 

design, develop and implementation of innovative controls 
systems. in ’90 for DAFNE the first PC and LABVIEW based controls 
systems has been successfully developed and operated making a 
braking trough in the concepts of controls

• experience and knowhow have continued on SPARC and contributed 
in others accelerators in the world and are available for a new 
challenging business

• the two Frascati running accelerators, DAFNE and SPARC, offer a 
natural gym to study a new and innovative control system, to 
develop the core, to test the critical parts and the software and 
hardware needs

• Frascati and Tor Vergata offers unique infrastructures and a large 
amount of computing resources interested in the projec
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A new SidC topology with the following futures:

• redundancy of all its parts; intrinsic scalability; no point of failure; 
hardware (device to be controlled) hot-integration and auto 
configuration

• integration in the SidC structure (library) of triggered DAQ operation 
mode

• based on a distributed object caching for real-time data access (Live 
Database)

• based on no relational database-oriented archiving data (History 
Database)

• abstraction of the structural components of the control to reduce 
dependence on the particular HW and SW, allowing for an 
extreme adaptability

• compatibility with commercial standard and custom components and 
any future developments

Presented in Bari Oct 2011
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IPAC & ICALEPS 2011
SuperB computing meeting

google docs shared site: https://docs.google.com/?hl=it&tab=wo&authuser=0#folders/
0BxLW8uyku7FfODJkNjVjNDgtNThjZi00YzQ1LTkxOTQtMTE5NzU4YTdjMjhj�7



December superB meeting
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+
Programma+di+lavoro+2012J13+

 
Il+gruppo+Di+RomaJTV+invece+avrà+la+responsabilità+di+identificare+le+soluzioni+per+le+

infrastrutture+necessarie+per+il+SdiC+(tipologia+di+servers,+topologia+ed+infrastrutture+di+rete,+
protocolli+di+comunicazione,+sistemi+di+storage,+etc.)+e+dell’affidabilità+dei+servizi.+

Quest’ultima+parte+dovrà+studiare+e+trovare+soluzioni+per+realizzare+una+configurazione+dei+
servizi+che+consenta+la+massima+affidabilità+di+funzionamento+e+di+prestazioni.+In+particolare+sarà+
importante+studiare+strategie+e+procedure+di+failover+che+consentano,+ad+esempio,+la+
redistribuzione+del+carico+nel+caso+uno+dei+server+dei+live+o+history+data+vada+in+avaria+o+debba+
essere+disattivato+per+manutenzione.+

Ultima+parte,+a+prevalente+responsabilità+di+LNF+e+di+particolare+importanza+per+la+validazione+
dei+risultati,+sarà+quella+dei+test5sul5campo+di+prototipi,+possibilmente+sempre+più+completi,+del+
sistema+!CHAOS+da+effettuare+in+collaborazione+con+i+gruppi+responsabili+dei+controlli+degli+

CSN5
Jun 2011

�9



Academic review
• Tor Vergata "facolta' di matematica": studio ed 

ottimizzazione dei database

• Politecnico di Bari: studio dei processi di controllo di 
alto livello e loro generalizzazione (EU).

• Tesi di laurea Flaminio Antonucci di con prof. Tucci 
(TV): "Progettazione e sviluppo di una libreria 
software per la visualizzazione e l'elaborazione di 
grandi volumi di dati"
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Web Site open source license 
APACHE 2

google docs shared site: https://docs.google.com/?hl=it&tab=wo&authuser=0#folders/
0BxLW8uyku7FfODJkNjVjNDgtNThjZi00YzQ1LTkxOTQtMTE5NzU4YTdjMjhj�12



 collaborations with industries
5HOD]LRQH�FROODERUD]LRQH�1DWLRQDO�,QVWUXPHWV��1,����,1)1�&DELEER�/$%

�
1HO�TXDGUR�GHOOD�%LJ�3K\VLFV� �/+&�� ,7(5��(66��HWF�� OD�6XSHU%�VL�FROORFD�FRPH�XQ�SURJHWWR�
GL� PHGLR� DOWR� YDORUH� HFRQRPLFR� DWWLUDQGR� IRUWHPHQWH� OH� LQGXVWULH� GHO� VHWWRUH� DG� DSULUH� GHOOH�
FROODERU]LRQL��6H�GD�XQ�SDUWH�O¶LQWHUHVVH�GHOO¶LQGXVWULD�H¶�TXHOOR�GL�SDUWHFLSDUH�DOOD�SURJHWWD]LRQH�
SHU� SRWHU� GHILQLUH� DFFRUGL� H� VWDQGDUG� FKH� OD� SRVVDQR� DYYDQWDJJLDUH� ULVSHWWR� DL� FRQFRUUHQWL� H�
R� VYLOXSSDUH� IXWXUH� WHFQRORJLH�� GDOO¶DOWUD�� O¶LQWHUHVVH� GHOOD� ULFHUFD� H¶� GL� UHDOL]]DUH� QXRYH� LGHH��
GLVSRVLWLYL�SLX¶�SHUIRUPDQWL�HG�DEEDVVDUH�L�FRVWL�GL�UHDOL]]D]LRQH�H�PDQXWHQ]LRQH�
6WRULFDPHQWH�� L� /DERUDWRUDWRUL�1D]LRQDOL� GL� )UDVFDWL� H� OD� VH]LRQH� ,1)1�GL� 7RU�9HUJDWD�� KDQQR�
DFTXLVWR�JUDQGL�FDSDFLWD¶�HG�XQD�OXQJD�HVSHULHQ]D�QHOOD�SURJHWWD]LRQH�H�UHDOL]]D]LRQH�H�PHVVD�
LQ�RSHUD�GL�VLVWHPL�GL�FRQWUROOR�GLVWULEXLWL�SHU�PDFFKLQH�DFFHOHUDWULFL��$�)UDVFDWL�q�VWDWR�UHDOL]]DWR�
LO�SULPR�VLVWHPD�GL�FRQWUROOR�EDVDWR�VX�SHUVRQDO�FRPSXWHU��LQWHUDPHQWH�EDVDWR�VX�/DE9,(:���H�
DWWXDOPHQWH�VRQR� LQ�RSHUD]RQH�GXH�DFFHOHUDWRUL��'$)1(�H�63$5&��VHGL�GL� LPSRUWDQWH�NQRZ�
KRZ�H��OXRJR�LGHDOH�SHU�WHVW�H�VYLOXSSR�GL�QXRYH�LGHH�
�
,Q� TXHVWR� FRQWHVWR� q� QDWR� QHO� ����� �&+$26�
�&RQWURO� V\VWHP� EDVHG� RQ� +LJKO\� $EVWUDFWHG�
2SHQ� 6WUXFWXUH��� 5	'� ,1)1� ILQDQ]LDWR� GDOOD�
&61�� FKH� VL� SURSRQH� FRPH� FDQGLGDWR� SHU� LO�
FRQWUROOR� GHOOD� 6XSHU%� HG� DQFKH� FRPH� XQ�
QXRYR� VWDQGDUG� GL� FRQWUROOL� QRQ� VROR� SHU� DFFHOHUDWRUL� GL� SDUWLFHOOH�� ,O� SURJHWWR� �&+$26� VL�
DYYDOH�GHOOD�FROODEDUR]LRQH�H�UHYLVLRQH�GL�PROWL�SDUWHQU�VFLHQILFL��8QLYHUVLWj�L�7RU�9HUJDWD�IDFROWj�
GL�ILVLFD��PDWHPDWLFD�HG�LQJHJQHULD��3ROLWHFQLFR�GL�%DUL��6/$&��&15�,$6,��FRLQYROJHQGR�DQFKH�
HVSHULHQ]H�GLIIHUHQWL�QHOOR�VYLOXSSR�GL�VLVWHPL�FRPSOHVVL��%DVDWR�VX�XQ�DSSURFFLR�DVWUDWWR��H� L�
SL��UHFHQWL�FRQFHWWL�H�VWUXPHQWL�SURYHQLHWL�GDO�PRQGR�GHOO¶LQIRUPDWLFD���&+$26�VL�SURSRQH�GL��
�

Ⴠ HVVHUH�LQWULQVHFDPHQWH�ULGRQGDQWH�H�VFDODELOH�HOLPLQDQGR�RJQL�SRLQW�RI�IDLOXUH��
Ⴠ SHUPHWWHUH�O¶LQVHU]LRQH�H�DXWRFRQILJXD]LRQH�D�FDOGR�GL�QXRYR�KDUGZDUH��
Ⴠ LQWHJUDUH�OD�PRGDOLWj�GL�IXQ]LRQDPHQWR�D�HYHQWL��WULJJHU�HVWHUQR��
Ⴠ DVWUDUUH� WXWWH� OH� VXH� FRPSRQHQWL� LQ� PRGR� GD� HVVHUH� LQGLSHQGHQWH� GDOO¶KDUGZDUH� H�

VRIWZDUH�
Ⴠ JDUDQWLUH� OD�FRPSDWLELOLWj�FRQ� WXWWL�JOL�VWDQGDUG�FRPPHUFLDOL�H�QRQ� LQ�PRGR�GD�JDUDQWLUH�

XQ�IDFLH�LQWHJUD]LRQH�GL�RJQL�WLSR�GL�KDUGZDUH�SUHVHQWH�RJJL�H�QHO�IXWXUR�VXO�PHUFDWR�
�

� VXFFHVVR� GL� �&+2$6�� LO� VXR� VYLOXSSR� H� GLVWULEX]LRQH��
VDUj� VLFXUDPHQWH� PROWR� PDJJLRUH� VH� VDUHPR� LQ� JUDGR� GL�
JQHUDUH� XQD� ULFDGXWD� UHDOH� YHUVR� LO� PRQGR� LQGXVWULDOH��
2YYHUR� ODYRUDUH� FRQ� OH� LQGXVWULH� SHU� FUHD]LRQH� GL� XQ� QXRYR�
VWDQGDUG� GL� FRQWUROOL� FKH� VXSHUL� OH� OLPLWD]LRQL� GHJOL� DWWXDOL�
VWDQGDUG� SULQFLSDOPHQWH� XVDWL� �(3,&6� 7$1*2�� HWF��� ,Q�
TXHVWR� FRQWHVWR� �&+$26� ILQ� GD� VXELWR� KD� YLVWR�
O¶LQWHUHVVDPHQWR� GHOOD� 1DWLRQDO� ,QVWUXPHQWV�� XQD� GHOOH�

SULQFLSDOL�LQGXVWULH�GL�VLVWHPL��SHU�LO�FRQWUROOR��O¶DXWRPD]LRQH�H�OD�GLJQRVWLFD��FRQ�XQ�IDWWXUDWR�GL�
FLUFD� XQ�PLOLDUGR�GL� GROODUL� DQQXR�H� VHPLOD� GLSHQGHQWL��1DWLRQDO� ,QVWUXPHQW� JLj� FROODERUD� FRQ�
LPSRUWDQWL�UHDOWj�VFLHQILFKH�TXDOL�LO�&(51� �� L�H� SHU� OR� VYLOXSSR� GL�:KLWH�5DEELW��� ,7(5�H�PROWH�

We are work ing in order to star ts 
collaboration with industries for two 
motivation: 

➡ gain of the benefit of industr ia l 

d e v e l o p m e n t o f s o m e ! C H A O S 
components  

➡ study the possibility to have agreements 
f o r t h e s o f t w a re a n d h a rd w a re 
developments and maintenances on the 
superB project

➡ assert chaos as a new controls standard

National Instruments
AGILENT Technology
VITROCISET
etc.
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!CHAOS R(done) & D(going on)
• The research study on !CHAOS is done, some 

components can be still optimize in the future if technicals 
demands will requires further performances  improvement

• A first release is going to be published in open source 
license to be available for the scientific and industrial  
communities and test any further possible optimization

• The architecture is now in developing phase in order to 
implements new and auxiliry services and futures 

• Time schedule and effort needed are clear
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data load estimation

just an exercise...
Presented to INFN directors meeting 2011
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Provided to superB managment Dec 2011

Efforts estimation
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Technical Design Report
In December 2011 we have 
a meeting with S. Luitzs to 
investigate the opportunity 
to use !CHAOS for the 
detector slow controls. 
Stephen agree with the 
results shown and decide 
to adopt this system to 
develop the slow control. 
He presented his idea at 
last superB meting to the 
d e t e c t o r c o m p u t i n g 
community and has been 
approved.
At the end of the meeting 
we write down the TDR 
index

Up to now some paragraph has by written by me and are available at the address: https://
docs.google.com/document/d/1WO3QNwtd3r8x5PfGDRobz6B97O089h0mAIjAvIsrNmg

&RQWUROV�	�&RPSXWLQJ�,QIUDVWUXFWXUH
���,QWURGXFWLRQ
����&RQWUROV�DQG�&RPSXWHU�,QIUDVWUXFWXUH
����3RVVLEOH�VROXWLRQ
�����&+$26�LQWURGXFWLRQ
�
���&RPSXWLQJ�DQG�&RQWUROV�,QIUDVWUXFWXUH
����KDUGZDUH�LQIUDVWUXFWXUH

Ⴜ &RQWURO�6\VWHP
႑ '%�VHUYLFH
႑ ILOH�V\VWHP�	�VRIWZDUH�VHUYHU
႑ ERRW�VHUYHU
႑ QHWZRUN�VHUYLFHV
႑ ZHE�VHUYHU
႑ VHFXULW\�DQG�$&/�VHUYLFHV

Ⴜ 6FLHQWLILF�&RPSXWLQJ�&HQWHU
႑ *5,'
႑ )$50
႑ 6\VWHPV�	�&RGH�PDLQWHQDQFH

����6HUYLFH�	�6HUYLFH�,QWHJUDWLRQ
Ⴜ 7URXEOH�7LFNHW
Ⴜ (OHFWURQLF�/RJ�%RRN
Ⴜ (0'6��GRFXPHQWDWLRQ��&$'��HWF�
Ⴜ 30'6��3URMHFW�0DQDJHPHQW�'DWD�6\VWHP�
Ⴜ &RPSXWLQJ�&RGH�LQVWDOODWLRQ�	�PDLQWHQDQFH
Ⴜ $FFHOHUDWRUV�&RGH�YV�&RQWUROV�,QWHUIDFH��$3,�
Ⴜ 6RIWZDUH�7RROV��0DWKODE��0DWKHPDWLFD��HWF��YV�&RQWUROV�,QWHUIDFH��$3,�
Ⴜ 5HPRWH�&RQWURO�5RRP

�
GRFXPHQWDWLRQV
�
���&+$26�&RQWURO�6\VWHP�GHYHORSPHQW

Ⴠ &RQWUROV�8QLW��&8�
Ⴠ 0HWD�'DWD�6HUYHU��0'6�
Ⴠ 8VHU�,QWHUIDFH�7RRONLW��8,�
Ⴠ ([HFXWLRQ�8QLW��(8�

�
GRFXPHQWDWLRQV
�
���&RQWURO�6\VWHP�,PSOHPHQWDWLRQ
�
+DUGZDUH

6SHFLILFDWLRQ��%XV��SURWRFROV��HWF�
7LPHEDVH
5DGLDWLRQ�+DUGQHVV��OLPLWDWLRQ�HWF�WHVWV
�

6RIWZDUH
6SHFLILFDWLRQ
GULYHUV�GHYHORSPHQW
FRQWUROV�V\VWHP�LQWHJUDWLRQ
*8,�GHYHORSPHQW

+/6�GHYHORSPHQW
'HWHFWRU��6/��H[WUDFWHG�EHDP�LQWHJUDWLRQ

GRFXPHQWDWLRQV
�
���0DFKLQH�'HWHFWRU�,QWHUIDFH���,QWHJUDWLRQ��$FFHOHUDWRU�&RQWUROV��0',��2QOLQH�

��&RPPRQ�7LPHEDVH
��'DWD�VKDULQJ
��&RPPRQ�TXHU\�LQWHUIDFH
��0DFKLQH�'HWHFWRU�KDQGVKDNH��LQWHUORFNV��HWF��³DXWRSLORW´��IDFWRU\�PRGH

�
���&RVW�(VWLPDWLRQ
�
���(IIRUW�(VWLPDWLRQ
�
�

�17



Technical Design Report
To c o m p l e t e a re a l 
e v a l u a t i o n o f c o s t , 
spending plans, detailed 
time schedule a WBS of 
t h e a c c e l e r a t o r i s 
mandatory! 
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Conclusions
• The !CHAOS milestones are in agreement with the 

SuperB time schedule

• While efforts needed are clear also including the 
remaining part of the !CHAOS development; to have 
a real estimation of costs WBS is needed! We are 
waiting since one year...

• The long and unique experience of the Frascati 
group in the controls system for a factory collider is 
asking for a technical an serious review of the status 
of the art
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Meeting 3 Apr 2012

• introduction: G. Mazzitelli

• Computing infrastructure: G. Mazzitelli 

• !CHAOS overview: C. Catani, A. Stecchi

• !CHOAS development:  C. Bisegni

• !CHAOS integration: L. Foggetta

�20



Roles

• Giovanni MAZZITELLI - SuperB Acc. Computing and Controls WP Manager

• Luciano CATANI - INFN !CHAOS R&D project head

• Alessadro STECCHI - Accelerator Division Control Group head

• Claudio BISEGNI - !CHAOS developer responsible

• Luca FOGGETTA - !CHAOS LabView development responsible

• F. Zani: meta data server developer

• D. Digiovenale: software developer

• S. Calabrò & P.  Ciuffetti: System managers
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TDR paragraph 1

• 1. Introduction

• 1.1 Controls and Computer Infrastructure

• 1.2 Possible solution

• 1.3 !CHAOS introduction
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TDR paragraph 2
• 2. Computing and Controls 

Infrastructure

• 2.1 hardware infrastructure

• Control System

• DB service

• file system & software server

• boot server

• network services

• web server

• security and ACL services

• Scientific Computing Center

• GRID

• FARM

• Systems & Code maintenance

• 2.2 Service & Service Integration

• Trouble Ticket

• Electronic Log Book

• EMDS (documentation, CAD, etc)

• PMDS (Project Management Data 
System)

• Computing Code installation & 
maintenance

• Accelerators Code vs Controls 
Interface (API)

• Software Tools (Mathlab, 
Mathematica, etc) vs Controls 
Interface (API)

• Remote Control Roos
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TDR paragraph 3
• 3. CHAOS Control System development

• Controls Unit (CU)

• Meta Data Server (MDS)

• User Interface Toolkit (UI)

• Execution Unit (EU
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TDR paragraph 4
• 4. Control System 

Implementation

• Hardware

• Specification (Bus, protocols, etc)

• Timebase

• Radiation Hardness, limitation etc 
tests



• Software

• Specification

• drivers development

• controls system integration

• GUI development

• HLS development

• Detector, SL, extracted beam 
integration

�25



TDR paragraph ...
• 5. Machine-Detector Interface / Integration (Accelerator Controls, MDI, 

Online)

•  Common Timebase

• Data sharing

• Common query interface

• Machine-Detector handshake, interlocks, etc. “autopilot”, factory mode

• 6. Cost Estimation

• 7. Effort Estimation
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ACCELERATOR COMPUTING 
INFRASTRUCTURE

design, develop and maintain a computing infrastructure with the 
following purpose: implementation and maintenance of an 
Electronics Management Data System (EMDS) dedicated to 
the storing and presentation of all project documents, cads, etc; 
implementation and maintenance of a Project Management Data 
System (PDS) in order to efficiently allocate and monitors efforts and 
costs; develop a common infrastructure and tools with the 
experiment in order to share and correlate data; implementation and 
maintenance of accelerator simulation code FARM/TIER2 share; 
implementation and maintenance of servers and services needed 
for the accelerator controls
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SOFTWARE INFRASTRUCTURE, 
CONTROL SYSTEMS

design and implementation of the controls system; development and 
implementation of the drivers, and interface with accelerators device; 
development and implementation of the user interface and high level 
accelerator softwares; development and implementation accelerator 
infrastructure interface to monitor and control subsystems device like 
PLC, field bus, etc (electrical, fluid, etc installations); design and develop 
accelerator simulation code interface and controls systems in order to 
permit an easy and standardized data flow; implementation and development of 
an accelerator logbook and trouble ticketing system in order to 
monitors, store and allows statistics on accelerator devices and subsystems; 
design and develop web tools for public and private data presentation and 
correlation, online analysis, and monitoring.
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USERS INFRASTRUCTURE, 
REMOTE CONTROL ROOM

The infrastructure previously introduced  (hardware and software) 
requires to develop identification and security tools and the 
implementation of collaborating tools for the community 
participating to the project. 
In the mean time, the international community interested in the 
development of the accelerator, push also to foreseen a Remote 

Control Room in order to permit and guarantee participation in the 
operation and high efficiency in diagnostics and fault solution
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ACCELERATOR  
COMPUTING FARM

• has been installed a computer FARM dedicated to accelerators 
simulation & calculation code

• 5/16 slot rack equipped with blede 2 processor Intel Xeon X5660, 64 
bit esa-core,2,80 GHz, 48 GB RAM, FiberChannel, GigabitEthernet 
dual.

• simulation and calculation code: HFSS, GdFidL, MatLab, Mathematica, 
OPERA, ORCAD, inventor, FLUKA, GEANT, MCNPX, ANSYS

• Controls R&D: Labview, memcache, mongoDB, etc

• hardware has been installed in April 2011. FARM configuration under 
the LNF computing infrastructure is going on. Software installation and 
configuration are also started. 
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+SuperB Tier2 startup@LNF

!a VO for SuperB is starting at LNF thanks to a collaboration with 
ATLAS@LNF TIER2 resources and personnels and LNF computing 
service and infrastructure

!the share will be addressed to accelerator and experiment purposes: 
MDI and backgrounds, CMAD for e-cloud and IBS simulation, dynamic 
aperture calculation, etc as well as fast, full and GARFIELD simulation

E. Vilucchi�31



+New Computing Nodes  
in Frascati Tier2
!8 computing nodes were recently purchased in collaboration 

with ATLAS group, in order to add them to the Tier2 cluster. 

!2 Dell Power Edge C6100: 4 nodes in 2U, where any unit 
support: 
!4 x CPU dual-esa core (Intel Xeon E5645, 2,40GHz, 6 core, cache 

12MB)
!4 x 36GB memory (for 2 CPU)
!4 x 2 disks of 1TB

!Whit new nodes SuperB VO will use: 176 (/704) computing slots

E. Vilucchi�32



+SuperB VO in Frascati Tier2

!Support to superbvo.org VO was recently added to Frascati Tier2.
!Whit the last purchase the site will be made of: 704 computing slots, i.e. 

almost 4544 HEP SPEC, where SuperB share will be ~1112 HEP SPEC 
(~25% of total share)
! Tier2 services: lcg-CE and CREAM CE, batch server Torque, 

scheduler Maui, “superb” queue in Grid and “local” for local 
submission  

! 240TB of net disk space, managed from DPM (Disk Pool Manager) 
srm for ATLAS VO, few TB available for superb (only 1/2TB VO 
present request)

! VO manager is installing the simulation software in a NFS area exported 
to WNs and UI, in the future will be migrated to cvmfs (like ATLAS)

! SuperB Frascati group…..

E. Vilucchi�33



Timing Pico Workshop

Infn Padova (timing)
Infn Milano (fulsim)

Infn Bari & Politecnico Bari
(RF/magnets/controls)
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