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Introduction

e Beamline - create beam of muons

e Particle ID - verify/tag muons (before/after)
e Spectrometers - measure ¢ (before/after)

e Absorber (LH, or LiH) - cooling

e RF - re-establish longitudinal momentum
MICE beamlme

'
f | f D = Dipole bending magnet Q = Quadrupole magnet
Targ f_i LM L. CKOV = Cherenkov d ector KL = KLOE Light detector
\ g ., GVAI = Scintillator counter ~ TOF = Time of Flight
g’ [ / BM= Beam Profile Monitor DS = Decay Solenoid Fiber
54 | / /  DSA=Decay Solenoid Area LM = Luminosity Monitor
28 Tracker "l
SIS j «<—— Q13 D2 Q46 BM2 Q79 TOF2 KL Spectrometer E‘i" 20 U T
v / L. 5 ! gl

MICE Hall

MICE cooling channel
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7“2 Online Responsibilities

. _<
P

The MICE Online Group creates, maintains, and
ensures proper use of all tools (hardware, software,
and documentation) within the MICE Local Control
Room (MLCR) used by the experiment to efficiently
record high quality data. We are responsible for:

 Data Acquisition (DAQ)

 Online Monitoring and Reconstruction (OnMon/OnRec)
« Controls and Monitoring (C&M)

 Data Transfer

 Networking and MLCR Computing

We also interface closely with systems related to
the Online sector including MICE Operations, Offline

Software, and Computing
6 March 2012 Pierrick Hanlet 5
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Online Structure

Linda Coney - head of Online Group, Online Reco
David Colling - head of Software & Computing, GRID PP contact
Yordan Karadzhov - head of DAQ, OnMon

Pierrick Hanlet - head of C&M, connection to Config DB
Daresbury Lab — C&M - Brian Martlew (head of DL group)
Paul Hodgson — C&M (target)

Matt Robinson — C&M (target,tracker), System Administrator
Mike Courthold — Networking

Henry Nebrensky — GRID, Data Transfer, MICE Data Manager
Janusz Martynikk — MICE Data Mover — Data of Online System
Paul Kyberd — GRID, Contact person for GRID PP

Craig Macwaters — MLCR Network, Hardware, Computing
Antony Wilson — Config DB, MICE PPD IT Contact

Chris Rogers/Chris Tunnell - link with Software Group

6 March 2012 Pierrick Hanlet 6
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client
servers

ut/output
controlers
&erversS

inp
user
minals

ter
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miceecserv

miceecservz

miceiocpel
miceiocpe2
targetlctl

miceecssl

miceopipcl

miceopipc2

miceopipcd

miceiocl{vine)

miceioc2{vime)
miceioc3{vime)

miceiocd{vine)

miceiocS{vime)

FEE Interface

Event
Builder

C&M

miceacq06
miceacq07
miceacq08
miceacq09

miceacqll

miceacql2

miceraidl

miceraid2

micenet
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Online Group OF TECHNOLOGY

e New leadership and organization (June '11)

e Redmine used to record/track issues
e prioritize issues and effort
e search-able
e remotely accessible

e Excellent progress = successful Dec '11 run

6 March 2012 Pierrick Hanlet 8
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Data Acquisition

e e e e e e b |
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: :
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Data Acquisition

DAQ and Trigger requirements:
e stable over long-term & maintainable

e non-expert use (documentation)
e 600 particles per 1 ms spill at 1 Hz
e event size <60 MB (normally ~30 MB)
e flexible:
e select FEE to read and trigger
e run independently of target and RF
e interface with C&M
e interface with OnMon & OnRec

6 March 2012 Pierrick Hanlet 11



ILLINOIS INSTITUTE\E’.

Data Acquisition

OF TECHNOLOGY

ALLDETECTORS
IAQ - Run Control

HI runhing oh miceacqd? with PID 2225
RC running on miceacqd? with PID 11206

Status updated

C
b

Dizconnected Connected | RFeady to start Data Taking

Conf iguration Fur Parameters |

| B |

Show I Show
— HLT: mode A

LDC} Local Recording OFF

GDC3 ewentBuilding OFF

RUM HUMEER : |35es Run Control Status $ |READY

Mon 13 14:25:36 {(HI) nmControl is locked by me

Mon 13 14:25:31 (HI) nmControl is mlocked

Mon 13 14:25:31 (HI) Current RC options loaded from : DATE CONFIG
Mon 12 14:28:31 {HI) Current Run parameters loaded from : DATE_CONFIG
Mon 13 14:25:31 {(HI) Current ration loaded from : DATE_CONFIG

Mon 13 14:25:53 (RC) New confipuration loaded from : Database DATE_CONFIG S

Bigger

Mon 13 14:25:31 (HI) BAD current configuration data : Item not fowmd : GDC/Raid_2/1
Mon 13 14:25:31 (HI) HI options loaded from : DEFATLT in Database DATE_CONFIG

Smaller [ Fd

L

| N

DATE (ATLAS)

Scalars and particle
trigger NIM Logic

framework

TOF discriminators and |
trigger CAMAC Logic
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7

tatus:

e prototype EMR detector and electronics
successfully integrated

e simultaneous readout of both trackers
during cosmic ray data-taking using DATE

e commuhnication established linking DAQ,
C&M, and CDB - allows monitoring of the
DAQ status and archiving of DAQ
parameters in the CDB

e hew unpacking code

6 March 2012 Pierrick Hanlet 13
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Data Acquisition

e upgrade DAQ - DATE version and OS

e software trigger selection

e incorporate new detectors
e EMR - spring cosmic run with new DAQ
e tracker - single tracker station test

e improve system performance

e improve error handling

e incorporate new DAQ computers (LDCs)

e integrate with C&M and CDB

6 March 2012 Pierrick Hanlet 14
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Online Monitoring  wrospsmuey
_ ahd Reconstruction
e Two components:

e Monitoring (OnMon)- DAQ raw
distributions

e Reconstruction (OnRec) - same code as
offline reconstruction software

e OnMon and OnRec run over socket
e Now using new MAUS software framework

e Excellent progress —»successful Dec'll run

6 March 2012 Pierrick Hanlet 16
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TOF hit profiles

FMF

CPU monitor

parallelization -

0
‘ gram selection

----- x

24| s maeee -5+ MAUS histograms

L [hsteny ]

——JL & hit profiles 1
SR N N - )
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‘7 Online Reconstruction

e real-time physics & detector functionality

e TOF, KL, & CKOV detector readout
e heam dynamics parameters
e time-of-flight distributions for PID

e data transfer out of the MLCR (Online

responsibility limit) automated
e archives of all online plots
e data transferred to public webserver

6 March 2012 Pierrick Hanlet 18
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Purpose:

«Controls refers to:

user interface to equipment
‘proper sequencing of equipment

Monitoring serves to:
protect equipment (early notification)
protect data quality
Uuser monitorin

6 March 2012 grrick Hanlet 21
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};w Controls & Monitoring
Status and immediate needs:

/ f | D= Dipole bending magnet Q = Quadrupole magnet
Targ 4 \ LM L./ CKOV = Cherenkov d ector KL = KLOE Light detector
\f ' ! -, GVAl = Scintillator counter TOF = Time of Flight
é” |/ BM=Beam P ofile Moru tor DS = Decay Solenoid
| / DSA=Decay Solenoid Area LM = Luminosity Monitor

«—— QI3 D2 Q46 BM2 Q79 TOF2 KL

e Step | complete = ji

- Beamline W/
 Particle ID - PID

MICE Hall

GVA1 BM1 TOF0 CKOVAB TOFI1

 Alarms, archiving, external gateway

 Experimental hall environment

eSS and FC acceptance testing

e Runh Control

6 March 2012 Pierrick Hanlet 22
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trackers
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Controls & Monitoring
(Con/orF ) Conyore ) (ConsorF )(Conjore ) (CoN/OFF )

Fill
Line
E

sssss

sD
SD10 SD11 SD12 >b13 =Rk SD15 '
SD16 5D05 SDO SDO spoyf | spos SDO03
spo2 | 5
CX05 CX06 Ccx07 CX0 CX09
CX10 Level 3
CX02
Level 2
D19 SD23
SD25
Level 1]

Heater Power Pressure

( Heater Power )
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e cquench
SRl protection
! (FNAL)

standalone
C&M (DL)
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MICE is a precision experiment:
 measure a muoh cooling effect to 0.1%
 imperative - control all systematic errors
 ensure data taking parameters of all of
the apparatus in MICE be carefully
recorded/restored to/from the CDB.
VRN
To accomplish this, the target DAQ, H.
the experiment DAQ, controls for beamline
elements, MICE state machines, and PID

have been integrated with the CDB into a
single “Run Control” process.

6 March 2012
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Controls & Monitoring

| fheme/epicaiepica/Confia/opiediRuNControl edl =g V. Tar get Events <@miceecserv> X /home/epics/epics/Config/opi/edl/RunStatus.edl <@miceecs
MICE Run Centrol
[ event 000685 2011/12H5/ 09:50:50 | MICE Run Status |
Begin Run
gin Run 3511 Event 104394
Run Type Physics Data Run number 3511 Target Set BCD
38,30 mm
i R Special Data
Trigger Type| TOF1 Max Target Depth 15.616 untgpe  Special Dal
Beam Optics | 10-240+M0 Trigger Type TOF1 Target Set Delay
-li Spill Gate Width  2.99 ms B s
— Beam Current  2.885 . DATE status Takngata __________________ -
T 000 ME Tog7
what else? 600 80 140
s su I
Beam Loss 87 -0.892 300 40 s
BACK 2 20 i
Beam Loss 58 -0.946 23 ;H
= -2u
Beam Position 0.0006 0051152 253 0 50 100 150 200 0 02040608 1
Event Size (MB) Particle Triggers AccReq Triggers
| 0.02 003 | | -
DATE Status: Not running Time (3} EXIT Spl“: 506 Integrated
RC Status: Collecting Run Info EXIT # Particle Triggers 14 1.90e+04
Writing to: cdbHostDesc () # Requested Triggers 15 1.996+04
CDB Read Status [ ]
CDB Write Status ® # GVal Triggers 288 3.24e+05
TargetMon.stp MICE-BL-TGT-01 :evtBMC # ToF0 Triggers 174 1.04e+05
—————————————————————————————————————————————————————————————————————————————————————————————————————————————— (D, 10) VAL-2.88534
Averafge 1515 beam current # ToF1 Triggers 37 2.00e+04
MICE-BL-TGT-01:maxTgiDepth
(0, 40) VAL=15.6163 LMC-12 825 4.77e+05
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Computed Maximum depth
LMC-34 854 5.00e+05
{0, 13} VAL—Z 85923
Summed IS1S total beam loss LAMC-1234 189 1.07e+05

MICE-BL-TGT-01:sumBMLE
”””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””” {-20, 0) VAL=-0.945612
Summed ISIS 8 beam loss E G - s
MICE-BL-TGT-01:sumBML7 B o - - - - MICE-DA-DATE-01:TrgRatio
(-20, 0) VAL=-0.891568 1) VAL=0.956527
_______________________________________________________________________________________________________________ Summed 1318 7 beam loss - 1) s q
MICE-BL-TGT-01:pIBMPY c/Req Trigger Ratio
{11, 11) VAL=0 MICE-DA-DATE-01:SCLO0
! TR | (NSO N (0, 200) VAL=36
IS13 beam event y-position Particle THggers
MICE-DA-DATE-01 Lol
) =

__________ Requested Triggers

09:50:53
Dec 13, 2011
(Minutes)

7~ | SCROLLING

(Minutes)
€ 3+ PO T30+ =4

.3 % [ Begmiine] Dec@ I:II’E' Tracker & cpics@miceiocy im 1-12-17 D im1-12-17 Im 1-12-17 <=@r ¥8) Remote Client La . Graph
< [ Absorb&F L IRE | Erfvifgiment [ [Misgs || w@w | ® epics@miceiocp X /hormefepicsfepics/Cc X Target Events X thomey/epics/epics/Co [“Z TargetMon.stp Gr Microsoft Word - - — 0Il.1z.1%
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Other aspects and future:

o FC - similar to SS (due at same time!)

e RF tuners - MTA single 201MHz RF cavity
e MICE Hall services control

e EMR test

e Target & Tracker controls upgrade
oeLH,

o RF

6 March 2012 Pierrick Hanlet 28
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Infrastructure

. Dedicated system administrator!!!

Il. Necessary improvements made to the
online system infrastructure:

e Hardware vulnerabilities were assessed,
leading to the replacement of several DAQ
crates and the purchase of spares

e Easily-swapped-in computers have been
prepared in the event of key machine
failure

e All hardware damaged during an
unexpected power surge in early 2011 has
been repaired or replaced

6 March 2012 Pierrick Hanlet 30
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Infrastructure

e An upgrade of the OS for all online
computers has been initiated using two
test computers added to the MLCR
network to facilitate a controlled
migration

e Operations and Online systems
documentation has been reviewed,
updated, and posted

6 March 2012 Pierrick Hanlet 31
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Online Future

L/‘,' .1':.’.
T

e March run for online software tests

e June run for EMR and single station tracker
e Present foci:

e C&M for Step IV

e DAQ for EMR (June)

e DAQ for single tracker station (June)

e continued involvement from software
group for online reconstruction

e online accelerator physics analysis tools

6 March 2012 Pierrick Hanlet 32
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Summary

Online'group restructured June'll

= ——————

« Online ;s tems in place

e Step IV work progressing well

e Evolving needs being recognized and
met

6 March 2012 Pierrick Hanlet 33
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Procedure for a data taking run:

N =

o Uu A~ W

O.

. query: run & trigger types, beamline, etc
. query: C&M for MICE states, verify compatibility with

requested run

. query: CDB for beamline and particle ID settings for

requested run configuration

. determine apparatus readiness (states) and initiate

setting beamline and PID parameters

. query target DAQ for actuation number, target depth and

delay

. give pertinent information to experiment DAQ and initiate

arming procedure

. inhibit C&M from allowing any changes
. user initiates run, Run Control reads experiment

parameters and stores them in CDB
end of run, query for final actuation number, sum scalers,
and write end of run values to CDB and to experiment DAQ

6 March 2012 Pierrick Hanlet 35



	MOM Update
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35

