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y. " RCS and DCS Domains

RCS: Data Acquisition Systems DCS: Classic Control
-Run Control and Monitor -Central supervision
-Local/Global DAQ systems -Racks/Crates power
-FrontEnd Electronics Configuration -HV/LV supplies
-Readout Electronics Configuration -Cooling and environment
-PC clusters and applications control -Gas and fluids
-Local/Remote Data Archive -Alarms

-External system communication
-Detector Safety

Databases:

-Run Condition Data Base

-Equipment, Configuration Data Bases

Detector specific monitoring and calibration tasks

User applications mainly based on XDAQ with direct interfaces with
local/central DCS systems

-On detector electronics sensors (temperatures, currents, ...)
-FrontEnd electronics test and commissioning procedures
-Calibration (source, LED, Laser) sessions
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2 RCS and DCS Frameworks

Online software framework

= CMS software packages XDAQ and RCMS
» Based on standard protocols (SOAP, 120, XML, e-tools etc.)

DCS subsystems and supervision

» PVSS and JCOP supported tools
» Based on industry standards (PVSS, PLC, field buses etc.)

Common features between the two systems:

» XDAQ-PVSS interface (PSX package based on SOAP messages)
= Access to data bases for run conditions and experiment configuration
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2 Detector Data Taking (DAQ systemein

Trigger & Data Flow Control  DAQ column Control column - Local/Global Front End Systems (FES)
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- Main DAQ data stream
- Fast links to Event Builder Switch
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DCS and DSS systems il
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DAQ partitioning -
CMS can run up to 8 independent DAQ partitions

Mode 1) FED-RU builder partition

The EVM of each DAQ slice, using the
trigger type contained in the GTP record,
broadcasts the read command only to the
RUs associated to that trigger type. All
active DAQ slices result partitioned in the
same way.

Mode 2) FED-DAQ slice partition

Each set of FED-FRLs associated to a given

TTC partition (trigger type) is programmed to
send the event fragments always to the same
DAQ slice.
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Trigger Partitioning
Dedlcated triggers distributed to DAQ partitions
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DCS JCOP Model

PVSS During Boot procedures:
Console | on - PVSS launched

Stf?ndby - Complete DCS infrastructure is in place
@)

External
System
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N
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y. Integration with Run Control "

RCMS Framework RCMS | | | Resource Manager
Session Database
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CMS
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. Integration DCS - RCMS

0 RCMS/XDAQ and PVSS/FW models are integrated in a coherent system
O Allows command/states to be propagated from Run Control to DCS

4 Allows independent DCS operation in beam-off periods

O Allows integration of DCS partitions with DAQ partitions

U Allows Local DAQ-DCS operation
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Components
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JCOP Framework

e FSM:
— Redesigned version e DIP
— Hierarchy improvements and — LHC Data Interchange Protocol
increased flexibility — Not used yet

— New features will be needed...

e Access control

« Data visualization — Still to be implemented

— Trending tool was improved
— Physicists have not used it

extensively yet * Alarms
— Complemented by Conditions DB — Improvements are expected
+ Root
* Online Help

— Recently available
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DCS and Online Data Bases B

1 DCS data is stored in Conditions DB (Oracle):
» CMS specific interface was developed

1 DCS configuration data is stored in Configuration DB
* using JCOP configuration tools

] Starting now to get experience with these tools

 Performance issues
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Rack Control System

JCOP Rack Application developed by CMS:

» Two software layers: hardware dependent layer and supervisor layer.
» Interface to Equipment Management DB

= Communication with PH/ESS Monitoring Board

= Communication with TS/EL PLC for power control

Installed in CMS Electronics Integration Center (~60 racks):

= Difficult interaction with TS/EL (documentation, version control, etc.)
= Hardware problems with monitoring boards

Installed in ATLAS cavern

IsSsues:

» Interface with TS/EL PLC still has problems
» Integration with Crate Control to be done
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Detector Safety System

 Front-end

= JCOP/DSS system for CMS delivered and installed
= Not much experience yet

» Rack Safety System installed in Electronics Integration Center

1 Back End

= Used at Electronics Integration Center

d Comments
= System in operation in EIC since a few months
» Interface DCS-DSS not yet implemented/tested

= More experience will be gained at the Magnet Test and Cosmic
Challenge (MTCC) in P5

DCS Workshop, 3 April 2006 CMS Detector Control System, J. Varela 20



High and Low Voltages

O CAEN and Wiener power supplies are integrated in the DCS Framework

O CMS requests were taken in to account:
= CAEN Muons DT High-Voltage
= CAEN EASY System (Low voltage system)
= Wiener Marathon OPC server

U Power supplies are in use by all sub-systems
= Test Beams (e.g. ECAL,...)
* [ntegration and test centers (e.g. Muons DT, Tracker, RPCs)
= Detector installation and commissioning at P5 (CSC, HCAL, DT, RPC)

U Issues:
* [ntegration in FW of custom HV supplies (HCAL, CSC)
= Few standard components still missing (CAEN AC/DC Converter, ADC module,
Alignment PS)
= Not yet a realistic large scale hardware and software integration
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CMS

Gas Control System B |

O LHC Experiments GCS framework will be used
d Three systems (DT, CSC, RPC)
d Functionality and operation model well defined

d Waiting installation of gas systems and software
deployment

 Issues:
O Effort required for integration in CMS
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Y Cooling Systems B |

 Architecture and responsibilities agreed in Sept 05

 Cooling system is a TS/CV responsibility

d PVSS Cooling Supervisor is IT/CO responsibility

1 Subdetector specific cooling systems (e.g. ECAL) is
an Experiment responsibility

d Waiting installation of cooling systems and software
deployment

 Issues:
»Effort required for integration in CMS
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Integration
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% DCS Guidelines B |

INDEX

= CMS DCS Guidelines are

documented 0. ABOUT THISDOCUMENT ....oiiiiiiiiiiieie ettt

1. DCS CONDENSED GUIDELINES. ...ttt

2. TOOLS: PVSSII AND THE JCOP FRAMEWORK ........coooiiiieiieee e

* |Integrated and homogeneous Why you should use PV SSII and the JCOP Framework...............o..ooweeeeeeeeeeseeenee.
How you should use PV SSII and the JCOP FrameworK...........ccoovvveveeiiiiieee i,

contro I SySte m Typical mistakes and misunderstandings using PV SSI1 and the JCOP Framework ...
USEFUI TINKS: ..o e e e e e st re e e e e s e e e e e nnnaeeeean

3. NAMING CONVENTIONS..... .ottt e e e e e e e e e e e e e e

n I i Why you should use naming CONVENLIONS ..........cccuviieiieriesieeie e seesre e esae e ssee s
Nam In g conventions When and How you should apply CMS DCS naming CONVENtions............ccecceeeerueeenne
Typical mistakes and misunderstandings using the naming conventions....................

. USEFUI TINKS: ..o e e e e e e e e e e e r e e e e e nraeeeean

= FSM conventions 4. THE DCS FSM DETECTOR TREES..........ivveieeeeeeeesseeeeseseessseessseesesse e
Why you should create two FSM tree StrUCLUIES.........coovveeiiiie e

How you should create the tWo FSIM r€eS........c.ueiiiiiiiiieeie e

| Typical mistakes and misunderstandings creating the FSM trees..........ccccooceeeeieene.
DeteCtO r Fram ewo rk 5. DETECTOR FRAMEWORK COMPONENTS......ccttiiiiiiiiiiiiieee e
com ponen {s Why you should create sub-detector framework components............cocoeeeeeveeceueeenns
How to create a sub-detector frameworK.............ceooiiiririeiiie e

USEFUI TINKS: ..o e e e et e e e e snr e e e e e nsnaneeean

: ; i 6. MOVING TO A PRODUCTION SYSTEM ...ttt eeiirnneee e e

. Pro d uction SyStem g ul d el Ines How to configure a production SYSEEM............coiiiiiiiiie e
Why to configure PV SSI1 as a service and why only one PVSSII project ..................

) Typical mistakes and misunderstandings moving to production systems....................

= Central repository 7. THE CENTRAL REPOSITORY ...ooocrvoiiinrrririnnssisssessssssssesssssss s
Why t0 USe a Central FEPOSITONY......cciueieiiiie it

How to use CM S DCS SOftWare rePOSITONY ......c.c.veeeiieeeiiieeiiieesiieeesieeeesieeeesieeesnieee s

USEFUI TINKS: ..o e e e e tae e e e e s a e e e e e nnnaneeeans
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DCS Integration Status

d First version of the Central DCS Supervisor is running

d All sub-detectors have DCS teams in place and are
Implementing DCS systems with PVSS/JCOP-FW tools

d All subdetectors have prototypes of FSM Control Hierarchies
Implemented
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ECAL DCS B

ECAL FSM Structure @ H4 Beam ECAL

Complete DCS system
Operating since 2004
Ready for integration
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o
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\\ .

CMS.ECAL COOLING __— '\f‘!
ECAL COOLING SMlO

@W%_E@NL_HM .‘\\
ECAL_HV_SM10 \
— \“\

% ECAL_LV_SM10

CMIS_ECAL_PTM_HM
ECAL _PTM
ECAL _PTM/HM_SM10
ECAL _HM

ECAL _ESS SM10 ECAL _ESS

peethdesl

ECAL_COOLING

e
ECAL_HV )
\ ECAL LV
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4 ECAL_H¥_SM10M1: CMS_ECAL_H¥:Managerl o o] A |
_ o]
CMS Tin | 14110/2004 18:08:08 | (1410004 180780 |
4% CM5_ECAL_HV_SM10/CMS_ECAL_HV_SM10M1 /channelD8: CMS_ECAL_H¥:Managerl ===
ECAL_HV_SM10M1 @ ‘l . 14/10/2004 18:09:20
CMS, Device State
channel0g _ Ng A

Sub.S g vMon [V] iMon [uf] out of range
ub-System tate 500 100 HV Channel CMS_ECAL_HV:CAEN/cmsechv00/board04/channel003
channel01 |G 353.45 ] 0.60 [l Mon [V]
Hardwars Channel: [CMS_EGAL_HV. CAEN/cmsechvil/boardl/channel0i3 Action
358.55 I Parameter Setting ReadBack Units =1 | Parameter Walue Units =
channelo3 m 358.39 [ 0.22 [l : o T o
373.62 I io 3000 i mon
Rarnp up 10 Tripped FALSE
ALY m 373.60 . 0.30 . e I Trip time 1000 Over current FALSE
channeldé __l 3?3.62 u.uu v soft limit o Over voltage FALSE
\( . . ezl I -1 Under voltage FALSE el
channel0g m 343.76 . 0.00 . 250 £0 348.90 I wl il il wMon Last Modified: [2004.10.14 18.08.22.708
373.50 )
AL _il 358.70 . 0.15 . 253 £ I Freeze| Time Range | ¥ xes | Save Seftings | Other 11 [T leg 1<- 0 1hom >

125 25
T T T T T T
00 P S:20:00 PM S:30:00 PM S:40:00 P S:50:00 PM £:00:00 P
7] =
A0AZ2004 1:55:04 PM.149  vidon 343755 wv0Oset 343753 iMon o
0 0
vMon iMon
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1';'-5 ECAL_LY_SM10: CMS5_ECAL_LY:Managerl

;I f;h CAEN/LYECALZ2: CMS_ECAL_L¥:Manager1
251072004 18:4E
System State -

LVECALZ - | \rl &l
@ =l sl

= Caen Crate Operation

Sub-System State

ECAL_LV_SM10M1 Model: S¥2527 Firmware release: 2.00.02

ECAL_LV_SM10M2 __l General Status Power Modules
. . ECAL_LY_Sk10k1
Crate OFF Tri Prirnar - -
%0 selected @ Over Voltage @ Additional 1
0 selected @ Under “oltage @ Additional 2

Freeze | Time Range |‘f Axes | Save Settings | Cher |1:1 Il- log |- Sd Oh Om -]

Expert Configuration | Crate Narme: | CAEN/LVECAL2

3':'4':' = i_'.i_"h.l'l_'l -
3030 H
3020 +

3010 S

3000

20000 A 12:00:00 P 12200000 Ak 12:00:00 Pha 12:00:00 A 12:00:00 P

11722004 2235311 PR.E2E  whion
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Communication
With cooling
System via OPC

Note:
This application
only monitors

user can not
operate the
cooling system
from here !

Cooling Application

o Fp— e . e
T 02111/2004 15:56:30
System State ;
Y COOLING oK | @l &l

Sub-System State

Flow oK Ng PLC Program Started
Temperatures OK v DW T_Amb [C] m

_| 78.95 | valve Opening 10 [%]

(o

PID
Temp_In_Exch [C] |1B.5?
: @@ |3

_;2_ PID

17.99

T_Cut_Heat[C]

17.97

L Tank Level
ol —DH T
! u:n_:IEEI.:I-’n o L Walve IClosed ?
L EI

Parameters
Water_Res [uGhmsicm] |3-32 1 Change Limits |
AN N P Change Calib. Coeff. |

e i Py
E Difer_Press [bars] |2.5? \_P}

|0.00 _EEl_ 0.5 K Preparation —
. o e [t |
e okl — e [

High_Flaw [Iig] I 1433

5 kv in Beam

Online Help

Messages
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Comm.
with PLC
via OPC

Scale  Language

G e [T E|®| &la|n|s| @] =26 ] engshms |

IrpUk

—ChE ECAL Fartition

CMS ECAL Super Module 10

| EE + | | EB + Sensar Status Tahl
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Sk 02 | Sk 11 Shd 20 | 5 29 ) i
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[Cdns | [SM0d [ami3 | [5Me2 a3t | [adoy || SRSkl RINa LI | 0271172004 15:55:55
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Sk 09 | SM T8 | [EM 27 | 536 ChMS_ECAL_ESS:unit_04.sm_b Temperatures.sensor_2 | —— | 30,7918 |*C 114212004 3:56:54 Ph4.671
CMS_ECAL_ESS:unit_04.sm_b. Temperatures.sensor_3 30,3186 [T 117272004 3:55:65 PMEFT
—ESS Parameter
Critical Temparatura: 45.00 °C CMS_ECAL_ESS:unit_04.srm_b. Temperatures.sensor_4 28.0238 |*C 11/2/2004 3:55:56 Pr.670
CMS_ECAL_ESS:iunit_04. b.T i . 5 | — |28.0957 [T 11/2/2004 3:55:57 Ph.578
Warning Temperature: 40.00 " = = Him PRI 19, Tempe= ies Sesey il
CMS_ECAL_ESS:unit_04.sm_b. Temperatures.sensor_b 25.5904 [T 11/2/2004 3:55:50 PM.E72
L% ta HY Time Delay: I0s =
ChS_ECAL_ESS:unit_04.sm_b. Temperatures.sensor_7 | —— 25BE878 |'C 11/2/2004 3:55:51 Ph4.578
—ESS Alarm Statu
Last problematic Sk/Cid Number: == == @l@l@l@l@llll
Last Interock generated an : --d --1m -y 504
at: ==l ==fii ==& 451
4an 4
H Interlock Status: Ok 35 4
L% Interlock Status: [o]:4 304
25
\Water Leakage Status WL Ok -
Coaling Unit Status: Cooling QK 15
10
—ESE Control T T T T T T T T T T T T
004 3:30:00 P 11/2/2004 4:00:00 P 11/2/2004 4:30:00 P 11/2/2004 5:00:00 Pk
ESE Parameters Setup
A
—ESS Alarm Ro

B 122004 2:23:20 P

CMS_ECAL_L\/:L\/SetlingS.TirT‘ MO CAEM UPDATE

[came [o

Difer_Press [bars] |2.52r
Low_Flow[lrs] I0.00

—» —

0.5 k3 Prepa

ration

A = ———
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TRACKER
PVSS-FSM system for LV, HV
Interface PLC to PVSS running

+——— Coolin

TT——
Thermalscreen

/]

& L@ o
@ —@—

1/
I
Interlocks

Conditioning Cards

T

0
(HV, LV) FAST CONTROLS
- ONMENTAL
Conf. | Cond. ] )
DB DB

Hybrid DCUs (T, V,I) (~0.5 MB/m)

Tracker DCS/DSS for MTCC

IRH, 11T

" Working on RCMS-DCS interface

- L DCU on CCUM {T) (~10 KBfm)
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. HCAL DCS

HCAL
System e ® COMplete set of device drivers
« Standalone operation in test

f;h HCAL_DCS: HCAL:Manager2

Sub-System
HBEa System St e al I I S
HBEP_Weige2
e PVSS-FSM Iayer dGVElOpEd
State
RBX | y
BEa/tbP/Wedgel MV:HCALManagerz
Tt S 0211212005 10:42.08
LO— RiFY
RBX
CMS HCAL HV Module HCAL:HCAL_HVCrates'HBP_Crata1/M1
RBX Name  HCAL:HCAL RBXs'HBP_RBX1 satisbile e SEEhane s et oy “HPD2 “HPD —HPD4
s Actualvoltage¥ | 10000 4000 | 10000 4000 9995 4004 9995 4000
Status 1 " nterlock oft
b i Actual current,u& | 0000 0.000 | 0007 0000 | 0000 0000 | 0000 0000
Response 4 ‘oltage sefting’ | 100 4000 | | 100 4000 | | 100 4000 | | 100 4000
vervoltage
QPLLT err 1 BY walue 100 100 100 100
QPLLZ err 1 HY value 4000 4000 4000 4000
ls summary—— :
\\‘;%Ds %-355 on Hy On = B[ = B((E 5}
2 ady Ready (=] = = = O [}
MESS&%ES tRM1 35.85 H BF) mping Up Ramping Lp O O ] O O O O o
tRM2 3434 s SSu mping Dn Ranping Dn O O O O O O O u]
tRM3  32.83 3 Bit3 [} O m} O O O O ]
iRM4 3283 ercurrent Owercurrent O ] O O [m] O O (m]
: ervaltage Qvervioltage O O O O O O O O
tCalih 32.83 roed Zeroed (m] idi o [m] (] O O (m]
tCCh 31.32
CCM MNbr 1 b it 20475 BY curtert limit 7.52 uA HY limit 12456 HY current limit 4095 uA |
Default command |HE Morm 7 b / Ramp Down speed
—Actual——Setting—— HV ON Hv OFF |
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CMS
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CMS

Comments on past experience -
The continuous help by IT-CO was very helpful

Collaboration between Central Team and Sub-Detector
Team Is essential:

= Guidelines

»= Direct collaboration in sub-systems development

Significant manpower effort was needed (1-2 FTE per sub-
detector in the past three years)

Major Issues:
» Playing still with small scale systems
= Manpower stability
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CMS

AMTCC will be the first large scale DCS integration

DCS Integration in MTCC

Magnet Test and Cosmic Challenge

exercise:
*Magnet closed and operating; Interface to MCS
»Sub-detectors (partially) installed: Tracker, ECAL, HCAL, DT,
CSC, RPC, Alignment
*Muon Trigger and final DAQ

d10% of CMS, 16 DCS PC’s running in P5

Goals for DCS Integration in MTCC:

1.
2.

3.
4.

Integration of FSM Hierarchy; integration with RCMS
Central Control: Navigation through all subdetector
panels and alarms display in central DCS console.
Experience with a production DCS system

Access to Configuration and Conditions DB
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Organization & Plans
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y. DCS Organization R

d DCS Coordinator, Deputy DCS Coordinator, SubDetector
DCS coordinators

d Central Team: now 4 people including coordinators. 20077

d DCS Coordination Board integrating representatives per sub-
detector (meetings every 2 months)

1 One-to-one program (2005): one month dedicated to each
sub-detector for integration development

 Direct IT/CO support will become even more crucial

d JCOP Training was, is and will be essential
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CMS

d

J

d

DCS Infrastructure R

Computers and Network are managed in common with DAQ

SubDetector PCs are managed in common with central DCS
PCs

DCS central team responsible for common hardware (Rack
and crate system, Can buses, environment monitoring, etc.)

DCS central team is responsible for external interfaces (LHC,
Technical Services) and DCS Services (Gas, Cooling)

Sub-detectors are responsible for sub-detector DCS hardware

Central DSS installation and operation is a responsibility of the
CMS Integration Team.
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% Future Activities R
Install and operate DCS in MTCC

d

 System review after MTCC

O Crate System (remote control of VME crates) and integration
with Rack system in Experimental Caverns (USC and UXC
55)

d Installation of PC infrastructure and DCS Production System
In USC55

d Hands on Gas and Cooling Systems

4 Interface to External Systems (LHC, etc.)
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y. Subdetector DCS Milestones il

Generic Milestones

First Prototype using PVSS framework Q403 OK
First Integration with Central DCS Q404 OK
Ready for MTCC Integration Q106 -~OK

Commissioning underground Q1 07
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Central DCS Milestones

DCS Conventions and Interfaces Q203 OK
Naming scheme, Commands, States

Data Bases Specification Q303 OK
Configuration, Conditions, Equipment, Archive

Demonstrator Central DCS Q403 OK
Including scaling tests

First prototype of integrated DCS system Q404 OK

Integration of ECAL as first experience
Configuration Database
DAQ interface

DCS Integration in MTCC Q2 06
Commissioning final DCS system Q107
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Priorities B
Careful planning of further developments is needed

Schedule is now a major issue
Need to define priorities

CMS priorities in JCOP:
Archival with Oracle
Gas Application
Cooling Application
Access control
Interface to Root

Prototype of integrated DCS system in CMS

Integration of subdetector control systems in “Magnet Test/Cosmic
Challenge” should provide final validation of DCS model
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