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MOOD
:-Q-s Monitor Of Online Data

e Originally developed by Ozgur Cobanoglu for the DAQ group

o 2 Tasks: Onling/Offline Data quality monitoring & Detector Debugging
« Written in C++, based on ROOT & DATE (ALICE DAQ Software)
 Runsunder SLC 3/4, with DATE v5 and ROOT v5.12

e General framework has evolved, most of the core functionality (DATE interface, GUI) has
been completely rewritten during summer 2006. The new architecture (next UML diagram)
was introduced in release 5.00.01, 6 releases followed, now on 5.00.07.
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@ MOOD UML Class diagram

TMMainFrame TMxXXX

- fModule : TMBaseModule *

- fMenuBar : TGMenuBar *

- fStatusBar : TGStatusBar *

- fProgressBar : TGHProgressBar *

- fLayoutHints : TGLayoutHints

- fMOODConfig : TMMOODConfiguration

+ SetupMapping() : void

+ Decodelequipment : equipmentHeaderStruct *) © obj_ptr
+ InitMonitors() : void

+ MonitorEvent() : void

+ UpdateMonitors() : void

+ ResetMonitors() : void

Decoders
DATE++
\ MOOD
!
', AliMmooD [~  —| AliRoot
-y ibRAW.s0
«ABC» f

TMBaseModule f libXXXBase.so
#fTabs : TGTab ™ z
# fToolBar : TGToolBar ¥ libXXXReco.so
# fTextView, fTextViewLog : TGTextEdit * /I
# fMonitors : std::vector<TMDateMonitorAPl= ‘}

# fUseAliRoot : Bool_t

- GetEvent() : void

# Log(message : string) : void

# InitMonitors() : voia

# MonitorEvent() : voia

# UpdateMonitors{) : void

# ResetMonitors() : voia

# Decodefequipment : equipmentHeaderStruct *) - vaid
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& Summer 2006 changes ©

e All the core framework functionality (DATE interface, common GUI functionality) has
been completely rewritten and is accessible through an abstract base module class. The
module developer has to implement just 5 detector-specific pure virtual functionsin each
derived module.

 Thereisthe possibility of creating awhole hierarchy of derived modules for each detector,
sharing e.g. the decoding-mapping of the payload and differentiating in the visualization.

e The new framework is AliRoot-aware (AlIROOT=the ALICE Offline framework), a
detector module can readily utilize AliRoot classes for decoding, mapping. A first
application of thisisthe ability to monitor filesin the official ALICE offline (ROQOT)
format.

* Performance enhancements as aresult of framework redesigning and multithreading. The
slow updating of the screen view is now essentially detached from the continuous update of
monitoring elements in the background.
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@ MOOD framework features

Monitoring elements (usually histograms) are laid on tabbed windows.
Ability to monitor from several sources:
— Onlineon LDC/GDC
— Offline (files):
. ALI(EI? standard data format (ROQOT) files on local disk, CASTOR or an http server (GDC
events
» DATE raw format fileson local disk or CASTOR (LDC/GDC)

»  Multithreaded execution, GUI fully usable while monitoring
e Single Document Interface, MDI under consideration

e  Signal-dlot mechanism for handling GUI events
e Canbeused as auser-friendly hex event dumper

e Ability to monitor a pre-specified number of events and update the screen automatically after a
defined number of events or manually.

 Link to AliRoot code
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MOQOD for TO detector
e (Test Beam)
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Automatic Data Quality Monitoring

After alots of DATEs and AFFAIRS, ALICE now hasanew...

AMORE
Automatic M OnitoRIng Environment



The big picture

:dgmAgentDetXXX01| - :dgmAgentDETXXXON| - :dgmAgentDETYYYO1| ... - damAaentDETYYYOM

~DimService
\ :MyS(N\

- dgmAgentDetXXXProc01| |-dgmAgentDetYYYProc0l - dgmPool01

DimCommand T e

:dgmAgentDetXXXProcOl| | - damAgentDETYYYProc0 |

: DimSétvice

: DimService - dgamPool0K

~“MySQL

- dgmClientDetXXX01 (Master) - dgmClientDETXXX0A
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@& M onitorObjects ©

MonitorObjectScalar<ScalarType> . i
-TVal : ScalarType » Template based design, static safe, you
+ operator <<() i -
+ operator <, —=0 cannot eg. Fill(x, y, z) a1-D
4 histogram. Under testing at the
Xﬁ.f T::;Z::Ti?i5m1D<Hi5mTvpe> moment
f{’f I g\!?h-"lean, GetRMS, .0 ¢ A” POD types and rel a/ant ROOT
Y, e types are supported.
/ :
y;  Tenmronecrmezomerpe]  ©  Attributes control the reset/update
S/ 7 - behavior, done automatically by the
ST framework.
= T onitorObjectGra —~i i i .
Kimﬂgﬁ T peblereeh «  Short named typedefs exist ©
MonitorObject | — — . .
o QU A — « Factoriesareresponsible for the
ame() : strin B onitorObjectProfile . . . .
T creation/registration/access/destruction
T . .
~ of MonitorObjects

MonitorObjectString |
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dgmAgent

4 Publisher «interface»
-fRM : RuntimeModule PublisherModule
+ Init() : int i
+ Load(moduleName : String_t) : int + MonitorEvent() . PublicationManager
+ Run( : int + StantOfCycle() L - fMap : MonitorObjectMap
+ Term() : int / + EndOfCycle() -""?f + BookMonitorObjectXXX() : MonitorObject*
- StartOfCycle() : int + StartOfRun() S + Begin()
- EndOfCycle() : int + EndOfRun() : int + End()
- StartOfRun() : int + StartOfPhase() : it
- EndOfRun()  int + EndOfPhase() . int

- StantOfPhase() : int |
- EndOfPhase() : int [
- Dispatch() : int PublisherModule Monitorinterface

# GetEvent()
+ SetSource(source ; String_t) : int
+ SetOptions(options : MonitorOptions) : int

DQMAgent Diminterface

AgentSmiProxy

Poolinterface

+ Init() : int
+ Dispatch(MonitorObjectMap::const_iterator begin, MonitorObjectMap::const_iterator end) : int

27/03/2007 Filimon Roukoutakis CERN PH-AID 11




B PublisherModule ©)

* Wefollow the“Template” OO Design Pattern. User
— code overriding this ABC residesin adynamic library
loaded at runtime.

ession

* An agent can exchange the whole module with another

one at runtime with time resolution of a MonitorCycle.

[Mcnirorc','cle (lteration, time, inrerrupr)]

» Arbitrary number of modules can coexist in the detector
library, loadable by name automagically by ROOT
reflexion ©

« Totaly GEEK feature: Shifter can upload
“MyCoolModule.C” on the monitoring server where
the desired agent runs, compile locally and |oad!
(Stability reasons may eventually not allow this)
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©)

Q Master Client-Agent
~L communication i

 DIM (Distributed Information Management) system used for interprocess communication,
following the ALICE DAQ policy.

« Simpleidea: Construct the desired member function call as a string at the source and use
Reflexion at the destination to executeit. e.g

Source: pair<string s, string t>=<“myHisto”, “Rebin(100)" >
Destination: gROOT->FindObject(s)->Execute(t)

* Inthisimplementation the problem is not to give power to the users to take actions on the
MonitorObjects on the dgmAgent side but how we can reduce this power!

» Probably filtering of the messages should take place at the client side to disallow doing
nasty things on the dgmAgent...

 Messageswill be std::queued and executed with atime resolution of a MonitorCycle to
avoid performance penalties.
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& Some figures... &)

e ~10° MonitorObjects (histograms) have been transferred in several sessions. No memory
leaks in the framework core.

e OnaP4 @ 2.8 GHz ~1.5 million histogram fill operations/sec

o ~50 msec to serialize/transfer/deserialize 1000 50-bin TH1Ds
* These numbers are pure inner loop measurements without data: The absolute maximum!

« Limited computing resources. Define and implement the minimum physics requirements
for day-1 Run. (event size/channel occupancy, scaler readout, very simple cluster
statistics).

e Taking into consideration the time needed for getting an event from DATE monitoring
library, decoding and analyzing, rate could drop dramatically to few Hz.

o Client refresn period should be expected to be 1-30 sec in normal conditions.

e S0, provision must be taken that every histogram bin has a useful meaning. We may
artiglcially reduce the total number of bins per second to ~50 Kbins to avoid network
problems!
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@& Visualization o)

« ROOT GUI heavily used as in the case of MOOQOD.

e Unlike any other existing DQM framework, in AMORE the C++ code IS the visual layout
configuration (no need for elaborate XML/txt configuration) through the magic of
Reflexion.

o Star-Trek feature: The shifter loads “MyCoolLayout.C” from a USB-stick and voila—a
fully customized layout. Not even need to compile in this casel!

o Star-Warsfeature (with the kind help of ROOT Force):
1. Right Click on an empty pad
2. Put “MyMonitorObject” HERE.
(Admittedly still in brainstorming phase, may not lead to anything practical)

e Of course we will provide all the “boring” stuff that every other LHC experiment has,
namely predefined sets of visual layouts and a MonitorObject “browser” in case sci-fi fails
to deliver intime ©

o Currently under designing/testing, anticipating the interesting developmentsin ROOT
GUI (builder).
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& Deployment strategy

« AMORE isgoing to be distributed as binary RPM package containing shared
libraries and executables. (Currently afully autotools compliant package).

» Detectorswill provide their code as class libraries that will be eventually packed
In binary RPMs for deployment at Pt2.

* No central source repository for DET code asin MOOD case.

« Singleversion of ROOT/AIIROOT on monitoring servers. If not adequate, DET
libraries should be statically linked.
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= Conclusions ©

v" MOOD has anew solid implementation.

v' AMORE isbehaving well under test conditions, in a short time we essentially
managed to deliver or to make a proof of concept for most of the core
functionality of existing DQM frameworks.

v A novel approach is used in many aspects.
v' Makes heavy usage of core ROOT 1/O, RTTI, Histogramming, MySQL and GUI.

« |f something failsto work in practice as expected we will revert back to awell
tested solution in any case.

e Asusual, users are the ultimate judges.

« Stay tuned for the first public release this summer.
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