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ATLAS Experiment

Being assembled around LHC @CERN
pp collisions at Vs = 14TeV
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40MHz collisions =] 44m long, 22m high, 7000 tons
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el U e igger 140M channels, O(1MB)/event
O(100Hz) stored events
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On-line Monitoring Requirements

= Provide a framework to constantly check: '

— the whole triggering system, in terms of functionality and physics performances
— the DAQ system, in terms of hardware integrity and data integrity
— the ATLAS sub-detectors

= Cope with the detector complexity being scalable and tunable to comply with
all the different needs

= Support dynamic change of the monitoring parameters

= Provide flexible and configurable GUIs to show the status of monitored items

= Capable of performing automatic checking of the results including alarm
generation and distribution

(- 15 sub-systems monitored in terms of functionality and results ¢
-> 3000 sources of monitoring information <«
- Up to 300 event sampling points ¢«
- O(10GB)/run produced monitoring data <« )

February 15% 2006 CHEPO0O, T.1.F.R. Mumbai, India, February 130177 2000 W.Vandelli 5




Monitoring Framework Structure

Monitoring Applications

Displays

' Smart Monitoring

T

On-line Monitoring Services

(s Distributed framework b
— |solate problems
— Optimize applications for specific needs

. J
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On-line Monitoring Services

(AIM: provide different information-sharing channels :
abstracting the underlying complexity of the distributed

N environment )

=% Independent of the main data flow stream
= Transport requests and data between sources and destinations
=% Adopt algorithms and mechanisms for the minimization of network and CPU loads

= QOperational Monitoring: collection of many sorts of data produced by TDAQ
components (busy statuses, data rate, histograms,...)
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On-line Services: IS & OHS

= Information Service (IS): enables software applications to share
information % L

k”,,/" Information

Header
et vaiue

- Insert, update, remove, read information Information

Provider
Insert

— Copes with simple variables and user-defined data  %av

Infarmatian
FHepositary

T SUbscrbe

— Transport commands
— Change notification

Information
Subscriber

= On-line Histogramming Service (OHS): allows software applications to
share histogram data

- Based on IS

— supports raw and ROOT histograms
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On-line Services: Emon

= Event Monitoring (Emon): provides on-line sample of events

— Samples events or sub-fragments at any level of the data flow
— Implements selection criteria based on trigger type and detector type
— Load minimization thanks to a tree topology

|Monitoring Task
Monitoring Task ’/H Conductor H\
|Monitoring Task

Monitoring Task{- {Event Sampler]

|Monitoring Task

Monitoring Task

|Monitoring Task
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Monitoring Framework

Monitoring
Applications

Displays
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Histogramming

Event
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Monitoring information: functional parameters,
histograms, event fragments, ...
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Data Monitoring

2

I
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meay Data Flow
& | Application

¥ Event
a Sampler

= Continuously check the detector

Event
Monitoring
Service

Monitoring Application

Monitoring
Task

— noisy and dead channels, calibration, ...

= Monitor HLT/DAQ sub-systems

— track reconstruction, event types, ...

OHS
IS
Data Storage

!

Graphical Interface

= Monitoring Applications provide a framework for the on-line analysis of the

event fragments

= Exploit on-line services to retrieve events and publish results
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Monitoring Applications

% Athena Monitoring: physics monitoring 3 Gham
= Detector
— Based on the Event Filter processing task 5 — D
ROS 1
— Uses off-line analysis algorithms §
E"elgt @ Athena
— a L = etector
High-level monitoring even before trigger filtering -2 i I;pte o ﬁ
ﬂ_> ® A‘I\;::rt‘:m
= Gnam: lightweight hardware functionality monitoring
— Analysis algorithms as plug-ins (dynamic loaded
libraries) l
~ Can run interactively or controlled by the TDAQ | On-line Histogramming Service
system

— Can receive asynchronous commands
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(Gatherer

= EF & LVL2 processing tasks can run monitoring algorithms

— functionality of HLT and DAQ sub-systems

= A lot of parallel processing task running the same algorithms

February 15" 2006
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Monitoring Framework

Monitoring Applications
Athena
Monitoring
Sl 'Smart Momtormg
Histograms,
Charts,
Commands Events A Gafer A
On-line Monitoring Services
Information On-line Event
Service Histogramming Monitoring

Monitoring information: functional parameters,
histograms, event fragments, ...
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Graphical Interfaces
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Graphical Interfaces
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Graphical Interfaces

E | Online Manitaring Presenter - EXAMPLE -
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Monitoring Framework

_—— —

Monitoring Applications splays | |
Athena Event Dump Histogram Smart Monitorin
Monitoring Presenter | 9
Information E : | |
vent Displa
Gnam Monitor W i y | |
Histograms, A A
Charts, Histograms,
Commands, Events P;acl)r%eters Commands Gatherer
On-line Monitoring Services
Information On-line Event
Service Histogramming Monitoring

Monitoring information: functional parameters,
histograms, event fragments, ...
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Further Developments

i Collecting requirements, investigating experiences from HEP
experiments, implementing prototype functionalities in the
existing tools

\.

. J
4 ™)
= Smart monitoring: cope with the detector complexity
— Automatic reference histogram comparison and statistical checks
g — Alarm generation, routing and reaction )
é )

=% Monitoring Data Archiving: store and make available data (when needed)

— O(10GB)/run of monitoring results need to be stored (most of them not forever)

— reference histograms available and linked with on-line histograms

— Proposed architecture: local data cache, off-line archiver and database y
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Monitoring Framework

Monitoring Applications splays | Smart Monitoring |
Histogram m
Alnena Event Dump stogra | Statistical Check |
Monitoring Presenter
G Informgtlon Event Display | Referepce |
Monitor —, | Comparison |
(H)lhstogram A Histograms,
arts : P ters, i
Histograms, ® Commands Gatherer arame Histograms,
Commands, Events Parameters, Commands, M Alarms,...
Alarms,... A A A
On-line Monitoring Services -
Information On-line Event Alarm
Service Histogramming Monitoring | Service

Monitoring information: functional parameters,
histograms, event fragments, ...
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Large Scale Test 2005

= Infrastructure: up to 700 nodes of the ey
LXBATCH cluster at CERN e

= Scope: i s i

— functionality of the TDAQ system et

— access to the condition database 1 Ghit links

— test of selected components

= Network performances less than final ones

( Comprehensive tests performed on: Emon, IS and OH )

(" D. Burckhart, “Testing on a large scale: Running the )
ATLAS Data Acquisition and High Level Trigger
\ software on 700 pc nodes”, OC-5 )
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LST: Emon

= No failures were observe

= Constant event rate in the
ATLAS working range

= Negligible CPU utilization by the

10000 . i .
¥ ROD Profile @ EB Profile Sampllng thread
— = 4 . | :
1000 = No impact on the data flow rate
2 for mild sampling rate (<1%)
S 100
10
] - — - 3
1 I I I I I I I !
0 10 20 30 40 50 60 70 80
Number of Monitoring Tasks
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1 receiver
3 receivers

5 receivers

10 receivers
15 receivers

time (ms)

350 700 1050 1400 1750 2100 2450 2800 3150 3500
Number of providers

—— 1 receiver

—— 3 receivers
S receivers
10 receivers

| —%— 15 receivers

= No failures were observed

total netwaork: load KBYs

= Linear scaling in the publishing time

= Fast Ethernet is the bottleneck (not

350 FO00 1030 1400 475D 00 2450 2300 F1S00 3300

the ATLAS Case) Mumber of praviders
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LST: OH

=% No failures were observed
= Good performances for small histograms

= Improvements with 1GB network

S ¥ float bins (2 receivers)

< short bins (O receivers) |
+ float bins (0 receivers)
d short bins (2 receivers)

#bins |Size (kB) short bins| Size (kB) floatbins | 199+ & —e
1000 18 20 ol M=
10000 180 200 0 ‘ | | | |

20000 360 400 0 10000 20000 30000 40000 50000
50000 900 1000 Number of bins
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Outlook

= A first implementation of the ATLAS monitoring framework is alread_y‘cr
present, from fundamental services to high-level applications

= Software applications have been tested during the past test beams and
now are used by the sub-detectors in the commissioning sites

= Preliminary tests on a large distributed environment suggest that, at
least for the fundamental services, the actual implementation is suitable
for ATLAS

= The development is going ahead, improving the existing applications,
thanks to the users' feedback, but also adding to the framework new
functionalities and features

= A complete and functional monitoring system is requested to bring
ATLAS to its maximum performances and exploit its discovery potential
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Backup Material
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Global Monitoring Framework
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OH Test: Histogram sizes

= Short bin

— value (2 bytes/bin) + errors (8 bytes/bin) + variable axis (8 bytes/bin)

= Float bin

— value (4 bytes/bin) + errors (8 bytes/bin) + variable axis (8 bytes/bin)
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