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1. Project

Name: WP3.2 ATLAS Comparator

Manager: Tony Doyle

2. High Level Objectives and Level-1 Deliverables

For each High Level Objective (there may only be a single objective) please provide:

(a) Descriptive Name: ATLAS Comparator.
(b) Why (purpose): to provide the comparator framework to validate ATLFAST using the more detailed GEANT simulation.
(c) Principal client. ATLAS analysts, ATLAS simulation developers.
(d) Definition of successful achievement of objective: effective simulation in ATLFast and full simulation. 
(e) High Level Risks to achievement of this objective.

· Failure or significant delays in the ATLAS framework. 

· Delays in the validation framework.

(f) List of Level-1 deliverables associated with Objective: Description: (See below).

3.2.1: PM09 (Dec '04): Completion of specification document for the 'Comparator' toolkit.

3.2.2: PM15 (Jun ’05): Example comparison code for b-tagging efficiencies integrated using ‘Comparator’ standard module.

3.2.3: PM18: (Sept ’05) First production version of ATLFast/GEANT 'Comparator' toolkit. Completion of first round of ATLFast parameterisations.

3.2.4: PM21 (Dec ’05): Second version of 'Comparator' toolkit, after experience gained with first production version. 

3.2.5: PM24 (March ’06): Completion of revised ATLFast parameterisations. This means that all ALL parameterisations will at least have a placeholder for the Athena v12 (March ’06) release, where essentially all ATLAS functionality is defined. 

3.2.6: PM27 (Jun’06): Feasibility study of smearing approach with rudimentary efficiencies and species cross-contamination (e.g. for electrons and photons) made and presented to ATLFAST Validation group.

3.2.7: PM30 (Sep’06): Depending upon results of 3.2.6, implement single particle efficiencies and cross-contaminations into ATLFAST for electrons, photons, jets, muons, and taus.

3.2.8 PM33 (Dec’ 06): Isolation studies for efficiencies and cross-contaminations completed.

3.2.9 PM36 (March ‘07) AtlfastC (package to implement efficiencies and cross contaminations in Atlfast) incorporated into ATLAS release, with full user documentation provided.

3.2.10 PM39 (Jun ‘07) Completion of automated approach to provide efficiency and contamination matrix elements for each new software version.

3.2.11 M48 (Mar ‘08) Tuning of Atlfast smearing including efficiency matrix input.

3.2.12 PM45 (Dec ’07) Grid-enabled Production of matrix elements (efficiencies and mis-identifications).

3.2.13 PM45 (Dec ’07) Validation of matrix-elements.

3. Level-2 Deliverable or Milestone

A more detailed plan execution plan than the Level-1 deliverables is required. However, it may be maintained in whatever format is more suited to each area. A link to something that shows the a current plan/status should be contained in this document. 

Changes to level-2 deliverables do not need to be reported to the GridPP project manager but the document describing them should be kept up-to-date. Progress on level-2 deliverables will be regularly monitored by the appropriate PMB member (Applications Manager; Middleware Manager; Deployment Board Chair).

The type of information needed is the following:

(a) Level-2 deliverable description and due date.

(b) Metric (what defines successful completion?)

(c) Associated Level-1 deliverable.

(d) Current Status.

(e) Risks (optional) and dependencies.

The deliverables are shown in their intended order. Italics indicate activated deliverables. Bold indicates completed deliverables.

3.2.1: PM09 (Dec '04): Completion of specification document for the 'Comparator' toolkit.Status: complete 22/12/2004. ATL-COM-SOFT-2005-002
3.2.1.1 Evaluation of Artemis and the Physics Analysis Event Data Model (PAEDM) - C. Collins-Tooth and P. Sherwood. Joint deliverable with WP4 to determine which analysis tool will be used as the basis of the comparator. Status: completed 30/6/2004.   

3.2.1.2 Production of ESD (design ~100k/event) and AOD (~10k/event) to establish the MC analysis chain for full reconstruction in the ‘Physics Analysis’ environment. Status: completed 14/7/2004. 

3.2.1.3 Test back navigation from AOD to ESD: users parsing AOD may require deeper knowledge of the constituents of reconstructed objects. Information from ESD must be retrievable automatically whilst parsing AOD (as required at run-time). Demonstrate that this can be done for simple quantities. Status: completed 30/9/2004.   

3.2.1.4 Establish that a combined AOD file (holding full G4 and Atlfast reconstruction data) can be produced from a single ESD (or a single post-generation, simulation, or digitisation file). This deliverable acts as a ‘proof of concept’ for the comparator toolkit, because the toolkit may then compare full G4 and Atlfast data directly, without the need for investigating provenances and histories of individual full and fast event files. Status: completed 22/9/2004.

3.2.1.5 Ganga-AMI interface initial release: Ganga currently handles job submissions and monitoring for Atlas (and LHCb). As such, it should form a significant component of any future comparator toolkit. Investigation of Ganga quickly revealed a limitation : no facility existed to allow access to AMI. This deliverable will provide a facility allowing users to select job Logical File Names (LFNs) to run against, based on interactive AMI queries. Existing Ganga apparatus would then handle the job submission and monitoring. Status: completed 10/12/2004 

3.2.1.6 Scaling up the testing to use input files of a typical size which might be used in production scenarios: Realistic sizes for post-digitisation files (typically 100 events) are  around ~9Mb per event. ESD in athena 8.7.0 is currently 2.5Mb/event (compared to designed ~100k/event). Production of AOD from these larger files has yet to be performed. New versions of athena (8.8.x) and above should produce smaller ESD allowing this test to be made. Status:  completed with Athena v9.0.3 during late January 2005. ESD now ~600k/event  
3.2.1.7 Review of Atlfast smearing documentation and code: The comparator toolkit should allow flexibility in these smearing parameters. Documentation on electron smearing reviewed in document ATL-COM-SOFT-2005-02. Additional (but not complete) investigation into smearing parameters in the code also contained in ATL-COM-SOFT-2005-02. Status: in progress

3.2.2 PM15 (Jun ’05) Example comparison code for b-tagging efficiencies integrated using ‘Comparator’ standard module. (instead, actually provided code for electron smearing). Completed 30/6/2005

3.2.2.1 Review of existing b-tagging code and algorithms: The various implementations of b-tagging in the PhysicsAnalysis environment must be reviewed. Status: reviewed document on tracking, which has implications for b-tagging (see http://ppewww.ph.gla.ac.uk/~chrisc/webpagedocs/TRACKING-indet-97-195.pdf and also http://physik.uibk.ac.at/hephy/theses/dipl_as.pdf.)

3.2.2.2 Set up an IDE (incl. CVS) in the chosen development language. - decided to use C++ IDE called kdevelop. C++ was chosen for comparator development after investigation into pyROOT highlighted that one can not run Minuit from python. Additionally, if minimisation is to be performed by the comparator, this constitutes large amounts of processing, which python would be extremely slow at performing. Status : completed 20/4/2005

3.2.2.3 Define ‘full initial output’ for the comparator, e.g. a standard set of histograms/ntuple contents and how they will be compared. Input from workshop in Tucson, Arizona may help to finalise this deliverable. Status: Completed 30/6/2005.

3.2.2.4 Promote hard-coded Atlfast variables to jobOptions parameters which can be changed without need for recompilation. Atlfast changes have been made in a test harness to allow parameters for electron energy smearing to be picked up from jobOptions files. Status: Completed 30/5/2005 

3.2.2.5 Produce ‘simplified initial output’ for the comparator – a subset of the ‘full initial output’ of deliverable 3.2.2.3 (e.g. limited to electron plots). Electron energy, eta and Pt plots have now been produced using the standard atlfast parameterizations, and also using the parameterizations derived from an example minimization (see Comparator website - https://uimon.cern.ch/twiki/bin/view/Atlas/ComparatorInstructions4#Remote_Output). Status: Completed 21/5/2005. 

3.2.2.6 Provide rudimentary ‘comparison job’ to give some indication of ‘degree of similarity’ of full/fast plots. A simple Minuit job has been created to allow two histograms to be compared. One histogram represents the full simulation output, whilst the other represents the fast simulation output. The fast output histogram is regenerated many times, according to a parameterisation determined by Minuit, from the results of either a chi-squared or Kolmogorov test comparing the full and fast histogram output. (The chi-squared or Kolmogorov tests simply gauge the similarity of the two histograms which allows Minuit to re-parameterise, regenerate the fast output histogram and compare the two outputs.) Status: Completed 25/6/2005.

3.2.3 PM18 (Sept ’05): First production version of ATLFAST/GEANT 'Comparator' toolkit. Completion of first round of ATLFAST parameterisations. Status: First production version released at ATLAS Software week, 27/9/2005.
3.2.3.1 Allow user-defined histograms – create a procedure to allow users to slot in their own analysis histograms. Status: this is minor functionality- not a large priority (not started).

3.2.3.2 Create an AMI database for use by Comparator users. This allows storage and retrieval of output tuning data, and inputs to the tuning, e.g. AOD files used etc. (eventually queries used to retrieve AOD could be stored). Status: Completed 09/09/2005 .
3.2.3.3 Allow jobOption smearing items to have ranges and step-sizes to be selected by a user, and produce output based on the input jobOption values. Status: This is minor functionality- not a large priority. (not started).
3.2.3.4 Provide facility in comparator for various schemas; different smearing formulae and parameters should be allowed to co-exist within ATLFAST. Status: Complete for electrons 10/7/2005. See CVS repository code in AtlfastAlgs-00-01-72-01.

3.2.3.5 Validation/testing of code – external user input. Typical users identified and asked to validate and test the toolkit. Status: In progress (~5 users identified and notified of prototype. Validation is and will be ongoing).
3.2.3.6 Documentation of validated release: A document containing user-level description of features and use of the toolkit.  Status: Completed 01/10/2005 for Athena v10.5.0. See https://uimon.cern.ch/twiki/bin/view/Atlas/AtlasComparator. Modifications pertinent to v11 will need to be included.

3.2.3.7 For the first release, create the “PhysicsAnalysis/AtlfastComparator” package which will replace the current patch for the AnalysisSkeleton package. Status: Completed 12/09/2005.

3.2.3.8 Assimilate Atlfast smearing into comparator for all existing smeared quantities. Status: In progress.

3.2.3.9 Enable the Kolmogorov test via a switch in the command line. Must come with a health warning! Status: This is minor functionality- not a large priority (in progress). (Kolmogorov test exists but only works if distributions are very similar! Also problems where more than one plot is used to get a value and the cuts differ!)
3.2.4 PM21 (Dec ’05): Second version of 'Comparator' toolkit, after experience gained with first production version. Status: Completed 31/12/2005.

3.2.4.1 Modify Comparator to cope with AOD already containing ‘standard’ (untuned) ATLFAST output for Athena v11. (MC Truth Task Force recommendation to include ATLFAST output in AOD by default means that collections will already be present, causing the Comparator to crash) Status: Completed 15/11/2005.

3.2.4.2 Muon smearing must be parameterised, and the full Geant4 vs. ATLFAST distributions must be understood in order that they can be compared and tuned. Status: Completed 20/12/2005

3.2.4.3 Photon smearing must be parameterised and the full Geant4 vs. ATLFAST distributions must be understood in order that they can be compared and tuned. Status: Completed 20/12/2005

3.2.4.4 Resolve truth definitions- it is anticipated that the MC Truth Task Force specification for AOD-level truth will be sufficient for the Comparator, apart from Jet distributions. A solution must be found to allow Jets to be tuned accurately, whether it is to correct the distributions prior to smearing or to force users to create new AOD holding the full ‘TruthEvent’ collection. Status: in progress

3.2.4.5 Documentation (TWiki) must be revised for Athena v11, and the new functionality. (Athena v11 must be made to produce AOD before this can happen!) Status: Completed 31/12/2005.

3.2.4.6 Provide documentation for pre-existing ATLFAST smearing parameterisations on the TWiki site. Status: in progress, also see http://ppewww.ph.gla.ac.uk/~chrisc/webpagedocs/ATLFASTprovenances.ps
3.2.5 PM24 (Mar ’06): Completion of revised ATLFAST parameterisations (all parameterisations will at least have a placeholder for the Athena v12 release). Status: Suspended pending other developments 9/5/2006. Electrons, Photons and Muons will be present in v12 as planned, though Track Smearing, b-tagging and Jets have been postponed in order to assess the impact of the ATLFAST Validation Group’s work. For the ATLFAST Validation group working pages, see:

https://uimon.cern.ch/twiki/bin/view/Atlas/AtlfastValidationGroup
Phase I of the group’s work has been primarily aimed at re-validating areas of ATLFAST not yet touched by the Comparator. New functionality has been added in the areas of Track Smearing, tau-tagging and calibration, Missing Transverse Energy performance and muon resolutions. This functionality will be publicly available in Athena v12.

Phase II of the group’s work will involve the provision of alternative functionality within ATLFAST which diverges from the “smearing of particles” approach currently employed. Showering will be modelled in the calorimeter using FastShower (an ATLFAST extension package), which will have implications for Jet smearing and tau tagging. It is also possible that the group will attempt to provide a simplified model of the ATLAS Inner Detector, complete with tracking via a package in development called FATRAS. This has implications for particle smearing, b-tagging and track smearing. The combination of tracking and parameterised showering may then permit rudimentary particle identification, with efficiencies and fakes. The timeline for phase II is as yet unspecified.

After investigation, no b-tagging updates will be provided in phase I. However, in phase II, ATLFAST-B, which currently simply mistags b’s as light jets (and vice versa) will most likely be overhauled or replaced during phase II. These developments will be monitored and interfaced to the Comparator. The Comparator framework could be used by b-tagging experts as a basis for comparing the two tagging approaches.

3.2.5.1 Track smearing parameterised, and Geant4 vs. ATLFAST differences understood in order to provide meaningful basis for comparison and tuning. Status: Suspended pending other developments 9/5/2006, (see 3.2.5)

3.2.5.2 b-tagging parameterisation in ATLFAST tuning to be enabled. Status: Suspended pending other developments 9/5/2006  (see 3.2.5).

3.2.5.3 Jet smearing must be parameterised and tuned, based on the solution to 3.2.4.4. Status: Suspended pending other developments 9/5/2006  (see 3.2.5).

3.2.6 PM27 (Jun’06): Feasibility study of smearing approach with rudimentary efficiencies and species cross-contamination (e.g. for electrons and photons) made and presented to ATLFAST Validation Group see:       https://twiki.cern.ch/twiki/pub/Atlas/GlasgowAtlfastPhase2/Effeciencies-MisId.ppt. 

Status: Completed 30/6/2006.

3.2.6.1 Document detailing how the ATLFAST smearing approach can be adapted to provide efficiencies and cross-contaminations for different particle species, for example indicating where new particle collections will be needed, and how particles will be “dropped” or misidentified in these new collections. Latest status available at: https://twiki.cern.ch/twiki/bin/view/Atlas/AtlfastC.

Document available at:    https://twiki.cern.ch/twiki/pub/Atlas/AtlfastC/ATLFASTefficiencies.ps                                 Status: Completed 27/7/07
3.2.6.2 Obtain single electron and photon efficiencies using a validated physics release (Athena v11.0.42). Apply efficiencies and cross-contaminations to physics samples in order to observe effect on distributions available for tuning. Latest status of efficiencies and cross-contaminations available at: https://uimon.cern.ch/twiki/bin/view/Atlas/GlasgowAtlfastPhase2EfficiencyStudies                     Status: Completed 30/8/2006 (using existing H-(( and Z-ee samples)

3.2.7 PM30 (Sep’06): Depending upon results of 3.2.6, implement single particle efficiencies and cross-contaminations into ATLFAST for electrons, photons, jets, muons, and taus. Still need to do Taus, release the code, and implement in Pt efficiencies. (Eta efficiencies completed) Status: Completed 31/12/06. Code released for electrons,jets,photons,muons (tau efficiencies completed but not yet released (see 3.2.7.6)

3.2.7.1 Implement eta dependent efficiencies and mis-identifications for electrons and photons (averaged over all pT). Status: Completed 30/8/2006.

3.2.7.2 Extend the approach to implement eta dependent efficiencies and contaminations for jets and muons (depending on overlap with Validation TF – Samira Hassan).  Status: Completed.20/9/2006.

3.2.7.3 Implement pT and eta dependent efficiencies and contaminations.Status:Completed 31/12/06

3.2.7.4 Implement  efficiencies for taus and bjets.Status: In Progress – bjets still to validate. See 3.2.10.1
3.2.7.5 Perform timing tests to ensure ATLFAST modifications do not unduly impair performance. Status: Completed. Timing similar to AtlfastB. see talk: http://indico.cern.ch/conferenceDisplay.py?confId=6571
3.2.7.6 Release software changes corresponding to 3.2.7.2 and 3.2.7.3 to ATLFAST with approval of Simon Dean / Peter Sherwood . Status:Completed, but see 3.2.10.1 – first release made. 

3.2.8 PM33 (Dec’ 06): Isolation studies for efficiencies and cross-contaminations.

3.2.8.1 Complete isolation studies for electrons by comparing Z->ee and tt (->ee) and present results to ATLFAST Validation Group.Status: Completed 08/12/06. Talk given to Atlfast Validation Group http://indico.cern.ch/conferenceDisplay.py?confId=9635
3.2.8.2 Compare ATLFAST isolated and non-isolated electrons and photons for ATLFAST Validation Group. Study to be made using ATLFAST Isolated and non-Isolated collections
3.2.8.3 Complete isolation studies for jets by comparing photon+jet and jets resulting from tt, and present results to ATLFAST Validation Group.

3.2.8.4 Complete isolation studies for photons.

3.2.9 PM36 (March ‘07) AtlfastC (package to implement efficiencies and cross contaminations in Atlfast) incorporated into ATLAS release, with full user documentation provided, and a choice of isolation criteria provided for each particle. Status: Completed 27/7/07 Choice of isolation criteria considered low priority.
3.2.9.1 From the results of 3.2.8, provide default isolation criteria for each particle, and produce efficiency and mis-identification matrix for alternative isolation criteria. Status: Completed 30/6/2007: Defaults produced. Alternative Isolation criteria considered low priority.
3.2.9.2 Produce documentation detailing the validation of efficiencies and mis-identifications. Status: Completed 27/7/07: Document detailing validation for electrons produced. Addidional validation will be required. Document available at: https://twiki.cern.ch/twiki/pub/Atlas/AtlfastC/ATLFASTefficiencies.ps                                 
3.2.9.3 Produce user documentation. User documentation including detailed instructions for running, physics validation results to date, and the motivation behind ATLFASTC available at: https://twiki.cern.ch/twiki/bin/view/Atlas/AtlfastC and also in https://twiki.cern.ch/twiki/pub/Atlas/AtlfastC/ATLFASTefficiencies.ps                                 Status: Completed 30/6/07
3.2.10 PM39 (Jun ‘07) Completion of automated approach to provide efficiency and contamination matrix elements for each new software version. Status: In Progress. 27/7/07: A procedure documented on the web exists for providing new efficiency and contamination matrix elements. This procedure and the code used will have to be updated to allow it to work with v12 of Athena. When this is done, the document should be formalised as a sub-page of the ATLFASTC TWiki site. 12/07: Code updated for v12 of Athena.
3.2.10.1 The work on implementing tau jets and b jets requires prior review of ATLFASTB efficiencies (which do not yet include mis-identifications).  

3.2.11 PM48 (Mar ‘08) Tuning of Atlfast smearing including efficiency matrix input. Status: Not Started

3.2.12 PM45 (Dec ’07) Grid-enabled Production of matrix elements (efficiencies and mis-identifications): Status: Completed Jan ‘08. AANs for dat file making are produced on Scotgrid.
3.2.12.1  Ideally, migrate to Ganga based job submission. Status: Not started
3.2.12.2 Ensure instructions and code used to produce v12 matrix elements using the grid is up-to-date and that code is stored in CVS. Status: Completed Mar ‘08.
3.2.13 PM45 (Dec ’07) Validation of matrix-elements. 
3.2.13.1 Validate v12 matrix elements (investigate unexpected results). Status: In Progress. 
3.2.13.2 Account for implicit efficiencies already present in ATLFAST jets due to truth-matching (other species ~100%)

3.2.13.3 Add “.dat” files to TWiki, so users can download newest matrix elements. Status: Complete 
3.2.13.4 Release new  “.dat” files as part of ATLFAST and document this on the TWiki.

3.2.13.4.1 Ensure that when running validation on the same events for full and fast simulation (via AOD) ATLFASTC does not cause Athena to fail if default ATLFAST output is already present in the AOD. Status: Completed. Validation done by rerunning Atlfast and AtlfastC on the truth information in the AOD. To run AtlfastC on the Atlfast objects in the AOD, i.e. running AtlfastC outside of Atlfast, is a future task.
3.2.13.5 Document the input MC for the v12 matrix elements in the Validation section of the ATLFASTC TWiki. Status: Completed.
3.2.13.6 Change “.dat” files to include the input files and other relevant metadata (e.g. Athena Version).

3.2.13.7 Complete ATLAS note: update it for Athena v12 & include ATLFAST sequence diagrams.
4. Commentary

This section is filled in incrementally quarter by quarter as a means of documenting particular successes, failures, issues, problems and their resolution. It should be brief, but should provided a coherent record of the evolution of the work. It will be reviewed each quarter by the chair of the relevant board and by the Project Manager. It may be a hyper-link to an external document such as an EGEE quarterly report or a collaboration report. However, it should state explicitly which level-1 deliverables have been completed in the quarter and should comment explicitly on any level-1 deliverables that are overdue. In this case, a modified date should be agreed and a Change form should be sent to the Project Manager.

04Q3 Comments

The intent this quarter was to progress towards deliverable 3.2.1 by testing the various steps in the chain of making an Atlfast/Geant4 reconstruction comparison of some simple quantities.  Document 3.2.1.1 served as a convenient crystallisation of the status as of the end of period 04Q2, and showed that a state of flux existed at the time, with most of the Atlas community beginning to move toward analysis in the 'PhysicsAnalysis' framework. However many of the steps required to perform reconstruction were, at the time, missing or undocumented.

Deliverable 3.2.1.4 aimed to produce ESD, and then to try to invoke Atlfast, as well as the full G4 reconstruction to produce a combined AOD file. This was viewed as critical to deliverable 3.2.1 because a comparator toolkit could make use of ESD to compare quantities, without the need for investigating provenances and histories of individual full and fast event files. Unfortunately, this test failed initially. Atlfast required modifications which were completed and released as part of Athena 8.8.0. Using the modified Atlfast code, histograms comparing reconstructed electron Pt and Eta have been produced for both full and fast simulation from the combined AOD file. This acts as a 'proof of concept', showing that a comparator toolkit should be able to rely on this functionality.

Deliverable 3.2.1.5 - Work was instigated in the period to develop an AMI-Ganga interface. This would allow users to select job Logical File Names (LFNs) from AMI based on a user-entered SQL query, and then submit those LFNs as part of a job to be processed. A prototype of this interface was shown as part of a general Ganga presentation made by Karl Harrison at the Atlas Software Week, CERN, 20-24 Sept. 2004.

Deliverable 3.2.1.6 – Migration is about to occur to Athena v9.0.0, which should allow testing of the larger files.

In order to progress the Comparator work and establish a test system not relying upon the (slow) LXPLUS system at CERN, work has been ongoing to support the ATLAS software framework at Glasgow by Stan Thompson. The status of the ATLAS Software Installation is provided at http://ppewww.ph.gla.ac.uk/ATLAS/software/installation.html where the available releases available and their status are:

  8.0.1   7.3 only   Part fails validation after 8.0.4 setup OK for running

  8.0.5              passes validation

  8.3.0              no validation available 

  8.4.0              no validation

  8.7.0   7.3 only   runs Simulation and Physics Analysis. Good for rh9 as well

The installation log providing the status each quarter is at http://ppewww.ph.gla.ac.uk/~thompson/atlas/log/install.log
It is suggested this becomes part of a higher level deliverable to install the ATLAS software at UK sites, via a recognised expert team.

04Q4 Comments

This quarter, the primary aim was to produce a functional specification document for the comparator (deliverable 3.2.1). Investigations (into the ATLFAST code and existing infrastructure which might be used by the comparator) were also performed.

Deliverable 3.2.1.3 Many-to-many backnavigation from AOD to ESD was tested and found to be ok, though it is hoped this functionality will not be needed since the comparator should operate on the AOD (which is produced for many values of the smearing parameters).

Deliverable 3.2.1.5 - Ganga modifications for AMI access refined and code release has been made.

Deliverable 3.2.1.6 - Problems were again experienced with the running of Athena, which caused moderate loss of effort. Athena versions 9.0.0 – 9.0.2 required fixes and eventually 9.0.2 was abandoned on the advice of David Quarrie.

Deliverable 3.2.1.7 – A first attempt at documenting the smearing was made in ATL-COM-SOFT-2005-002. This is not complete, but was performed for electrons in some detail. The parameters in the code do not always seem to be reflected in the original (pre-existing) documentation, so parameters will have to be dealt with on an individual basis as physics areas are incorporated into the comparator. 

Deliverable 3.2.2.1 b-tagging: During 2004, the PhysicsAnalysis framework was not mature enough to conduct a proper review of the b-tagging functionality available. This should now be possible with the release and successful testing of the 9.0.3 production software.

Deliverable 3.2.2.3 Comparator ‘full initial output’ has been defined in ATL-COM-SOFT-2005-002 (section 4.1), however the mechanism and exact tests used to give an indication of ‘degree of similarity’ (for full/fast output) have not yet been defined.

05Q1 Comments

The aim this quarter was to progress a rudimentary comparator, initially allowing electron smearing parameterisation (following investigation, this appears to be a good initial area to demonstrate the principles of the comparator), and ultimately to allow tuning of the b-tagging, which is a more complex proposition.

Deliverable 3.2.2.2 - Initially, C++ has been chosen for the comparator development language and an IDE (kdevelop) has been set up to speed prototyping and development. The kdevelop IDE allows the use of CVS. Python was dropped as the development language for the comparator (in favour of C++). This decision stemmed from the fact that it appears impossible at present to run Minuit minimisations from python (via pyROOT). Additionally, running complex tasks in Python is very slow.

A possible implication of the decision to use C++ for running the comparator has since arisen. It was initially envisaged that the comparator be run using the Ganga tool, but this may no longer be as simple as originally envisaged, since the C++ and minuit apparatus now sits over the python call to Athena. It is not immediately clear how Ganga might invoke a comparator run.

Athena v9.0.3 has been shown to work end-to-end (for the eScience tutorial at NESC, 7-8 Feb 2005). NB – it should be noted that significant delay on comparator work was incurred (including this document) due to this atlas tutorial. This took ~1 month of time for preparation and execution. See List of Conference Talks.

Deliverable 3.2.2.4 – Progress has begun on promoting the hardcoded variables used for smearing in Atlfast into jobOptions files. Parameters held in jobOptions files do not require the code to be recompiled every time they change. It is therefore a fundamental requirement of the comparator that parameters varied for input to Atlfast smearing must be held as jobOptions, and not hardcoded. A test harness version of Atlfast has been produced which reads electron energy smearing values from a jobOptions file. The comparator does not yet write values out into the jobOptions (for use by Atlfast), but this is envisaged so as to allow minimisation and automated determination of the best parameter values.

Deliverable 3.2.2.5 - It was determined during February 2005 that the production of ttH AOD containing both Atlfast and fully reconstructed information from ESD took ~6s per event (~10 events per minute) on a 1 GHz processor. This is obviously impractical for the comparator, which might seek to compare large samples of events, since AOD has to be regenerated many times in the comparator (to allow Atlfast parameterisations to be varied). Investigations were made to attempt to run Atlfast after the AOD has been produced. The aim was to make the Atlfast output reside in memory and be used to fill simple histograms, along with the fully reconstructed output at the same time. This was shown to be successful, with a new processing rate of ~1000 events per minute i.e. a factor 100 improvement in throughput. Using this fast output rate, a sample of 20000 ttH(H->bb) events were analysed straightforwardly using full and fast simulation. Once sensible cuts had been applied to the electrons, the full and fast outputs were seen to be similar (see List of Conference talks). 

Deliverable 3.2.2.5 - Obviously, the comparator being restricted to run post AOD production makes tracking provenances and handling the storage of output files a simpler task (since we are not re-generating the AOD many times over). In addition the only end products required to be stored and catalogued are the final minimised output plots, parameterisations used to obtain them and the log files.

Deliverable 3.2.2.6 - A simple Minuit job has been created to allow two histograms to be compared. One histogram represents the full simulation output, whilst the other represents the fast simulation output. The fast output histogram is regenerated many times, according to a parameterisation determined by Minuit, from the results of either a chi-squared or Kolmogorov test comparing the full and fast histogram output. (The chi-squared or Kolmogorov tests simply gauge the similarity of the two histograms which allows Minuit to re-parameterise, regenerate the fast output histogram and compare the two outputs.)
05Q2 Comments

The aim this quarter was to produce a prototype of the comparator, to show that the process of smearing and re-smearing is feasible, and also to highlight areas which need to be developed to allow the Atlas community to perform bespoke comparisons and tuning.

A web site with a description of the comparator and simple instructions has been created for the prototype comparator release. It is located here:

https://uimon.cern.ch/twiki/bin/view/Atlas/AtlasComparator
The prototype is missing a GUI and also handles the parameterisations in a simplistic manner (i.e. not yet using the Atlas Metadata Interface (AMI) to store them). The url above has a link to desired future improvements such as the GUI and use of AMI.

Deliverable 3.2.2.1 has been postponed in view of the fact that the prototype comparator was developed to initially analyse electron smearing. Additionally, the JetTagCollection which is designed to hold the tags has only recently been created   

Deliverable 3.2.2.3 - The functional specification ATL-COM-SOFT-2005-002 provides the full initial output for the comparator. The procedure for comparing the histograms has now been implemented (see deliverable 3.2.2.6).  

Deliverables 3.2.2.4, 3.2.2.5 & 3.2.2.6 – These deliverables constitute the core of the Comparator and are now complete.

The absence of the GEN_EVENT collection (generator particles) in the AOD means that Atlfast is currently running from the TruthEvent collection of generator and Geant4 particles. The Wisconsin group (Kyle Cranmer et al.) are aware of this problem and have resolved to provide GEN_EVENT in the AOD.

The electron distributions and minimization are highly dependent on the cuts applied to the AOD. Logically, these cuts should be decided before any smearing and minimization is applied.

05Q3 Comments

Deliverable 3.2.3 – The first production release of the Comparator software was made this quarter. Necessary changes to Athena and Atlfast have been made, and users can now download the comparator software to tune a limited set of ATLFAST variables.

Deliverable 3.2.3.2 - An AMI database has been created to allow storage of the inputs to the minimisation (e.g. data files, cuts, jobOptions etc.) and output of optimised parameter values. This database is searchable and records information on every Comparator run. The database is described in detail at the following URL:

https://uimon.cern.ch/twiki/bin/view/Atlas/ComparatorAMIDatabaseDescription.

Deliverable 3.2.3.6 - One of the major positive outputs from this quarter was the creation of the Comparator TWiki site, which acts as a central point of reference for users. Here they can get downloads, see typical outputs, raise bugs, see their own and others’ outputs (in the newly created AMI database), suggest improvements, and learn more about the Comparator. See https://uimon.cern.ch/twiki/bin/view/Atlas/AtlasComparator.
This quarter much effort has been expended liasing with Daniel Froidevaux (heading the MC Truth Task Force), and other ATLAS members with an interest in the Event Data Model. The aim of the discussions was to improve the MC Truth content of the AOD. (Ideally, TruthEvent would be present in the AOD, as it holds all Generator and Geant4 output). The outcome eventually agreed upon was to keep the full ‘hard-scattering’ process, and keep any particle if :

· either (Pt > 0.3 GeV and |(| < 3.5) 

· or (Pt >1 GeV and |(| < 5.5).   

This is satisfactory for most of the Comparator functionality, however it will introduce problems for calibration of Jet energy scales. Comparator tunings might be performed on Atlfast without low energy particles, but this will not be valid for Atlfast when it is run against ‘straight’ Generator output, where the low energy particles are present and are subsumed into the Jets. One option is to provide an (-dependent correction, however it would be better to force users to re-make their AOD so that it holds the full TruthEvent collection for jet tunings. It is unclear as yet how this problem will be resolved. (Another option might be to introduce an exactly similar cut into ATLFAST so that it mimics the cuts applied at AOD truth level).

Another recommendation made by the MC Truth Task Force was to run Atlfast ‘as standard’ when making AOD. This means the Comparator must not use the standard locations for its tuned Atlfast output – information will already be there. Comparator and Atlfast code changes to cope with the default presence of untuned Atlfast output will be given a high priority during the next quarter. The Comparator must be shown to run identically with ‘clean’ AOD, and AOD already holding standard (untuned) ATLFAST output. The software changes to Atlfast and the Comparator to enable the ‘override’ of the standard Atlfast output locations will be released with Athena v11.1.0+ and v11.0.1+ in order to be ready for DC3, when AOD will contain ATLFAST standard output by default.

05Q4 Comments

This quarter, the functionality of the Comparator was extended to cover photons and muons (in addition to electrons from the previous release). These entities may now use tuned parameters in preference to the default Atlfast values, or users can tune the parameters themselves. The results of tuning runs made on a ttH sample are documented on the Comparator Twiki site, and the tuned parameters themselves are available on the AMI Comparator database. See https://uimon.cern.ch/twiki/bin/view/Atlas/AtlasComparator.
A small bug in the photon smearing was identified (no ‘cleaning cuts’ were applied), and it is anticipated that a fix will be released shortly into the v11 development release.

The Comparator Twiki site was substantially overhauled, bringing it up to date with the current release, and substantially improving the documentation on how the electrons, muons and photons were tuned. Documentation was also included on the current methods Atlfast uses to smear these entities.

The Comparator was also modified to ensure that when Atlfast is run ‘as standard’ when making AOD (i.e. there will be Atlfast entries in the AOD by default), the Comparator is able to store its tuned Atlfast output in a separate location in the AOD, and the two do not interfere.

06Q1 Comments

During this quarter, Sarah Allwood has joined the Glasgow group. It is planned that she will spend a significant amount of time on development of the Comparator in the future. Most of the work performed this quarter has been on adding photons to the Comparator. Photon energies can now be smeared and tuned.

Under the fast smearing approach, the Comparator has recently hit a limit, in that ATLFAST does not model particle efficiencies and cross-contaminations. For valid smearing comparisons to be made to fully reconstructed events, it is now clear that these effects must be modelled (even if in a rudimentary way). Fast simulation improvements must therefore be implemented for the Comparator to become useful. A feasibility study must be undertaken, and the effort made with regard to the smearing approach must be publicised to the validation group.
The ATLFAST validation group wishes to investigate a fast simulation programme which, if proved successful would mean rescoping the Comparator functionality. At this stage, it is not clear how much the performance of fast simulation will be affected by the validation group’s approach (of crude detector simulation and fast reconstruction with fast shower parameterisation), though it will certainly slow the fast simulation down. The current advantage of ATLFAST is its speed. Neither is it clear that the approach will be more or less successful than the smearing which is currently performed. In any case, both smearing and validation group approaches will be available for the foreseeable future. 

06Q2 Comments

This period, Sarah Allwood-Spiers has commenced work on the Comparator, with work being split roughly equally between Chris Collins-Tooth and Sarah. Effort has primarily been directed at a feasibility study to show that the fast simulation with smearing can be improved by the introduction of efficiencies and mis-identifications. The results of the  study were presented to the ATLFAST Validation Task Force. (The presentation itself is linked in section 5 of this document). 

It was eventually accepted that the smearing approach with efficiencies should be considered as part of the task force remit. As such, work has begun to modify ATLFAST and this is detailed in the document entitled ‘Efficiencies and Misidentifications in ATLFAST’ (also linked in section 5 of this document).

06Q3 Comments

This quarter, efficiencies and contaminations were found for electrons, photons, muons and jets. The results for jets were presented to the Jet/Etmiss working group, and similar presentations will be made to other working groups to confirm that the results are sensible.

The efficiency matrix approach was implemented in Atlfast, but not yet committed in CVS, as a new package currently named AtlfastC. Timing studies show that the package does not adversely affect the performance of Atlfast, taking a similar time as AtlfastB to run. The results were presented to the Atlfast Validation Task Force.

06Q4 Comments

This quarter, considerable effort was focussed on integrating code to the most recent ATLAS software version (12.0.4) and releasing the code. The reconstruction of electrons was investigated; isolation criteria and other electron cuts were investigated in terms of electron efficiency and contamination to electrons by jets. A default definition of the criteria for identifying an electron was made. This definition is detailed at the following web-page (https://uimon.cern.ch/twiki/bin/view/Atlas/GlasgowAtlfastPhase2) and will shortly be included in our formal documentation. Efficiencies and contaminations were included in the release for this definition. 

The efficiencies and contamination .dat files now include eta and pt dependence, up to pT=100GeV.

The results were presented to the Atlfast Validation Task Force.

07Q1 Comments

This quarter, work focussed on validation. In particular validation of the ATLFASTC approach to electrons. New high-statistics files for electron efficiencies and mis-identification (of other species as electrons) were produced. For the electron efficiency calculation, 87k Z->ee events were used. Di-jet, Higgs-> and Z-> samples were also used  to make the mis-identification files. All the efficiencies and mis-identifications were then applied (using ATLFASTC) to a statistically separate sample of 75k Z->ee events, in order to provide figures of merit validating the ATLFASTC approach in the best possible physics scenario (efficiencies made with a physics process applied to new events with the same physics process). ATLFASTC was then applied to a sample of ttbar events in order to characterise the effectiveness of ATLFASTC in this more challenging scenario. These promising results were summarised in a presentation made by Roger Jones to the CB in April 2007.
07Q2 Comments

This quarter, work focussed on providing technical and user documentation for the latest developments made to ATLFASTC. Some TWiki pages have been set up and made available from the ATLFAST main page and ATLFAST TWiki entries. In addition, an ATLAS note has been prepared which examines the need for ATLFASTC and places it in context with the smearing and fast calorimeter simulation versions of ATLFAST. 
07Q3 Comments

The release of Athena v12 and production of large MC samples for physics groups provided the opportunity to create new ATLFASTC efficiencies and mis-identifications,  Held in new “.dat” files. Work is still ongoing to validate these files, as some unexpected results were obtained. 
The production of the cross-contaminations and efficiencies also received a step-change upgrade in capacity; much larger samples are now able to be used to create the .dat files. The Grid is now being used to parallel process entire samples (some up to 700k events). The validation was also improved in that the same events are now used in both full and fast simulation (ATLFAST being run on the AOD).
The code for applying efficiencies and mis-identifications for ATLFASTC was also tag-collected by Simon Dean, so that in future users will not have to check out packages in order to run ATLFASTC, it will appear as part of ATLFAST without extra check-outs.

The ATLAS note mentioned last quarter is still in production, as it is being updated to Athena v12. In addition, ATLFAST sequence diagrams from Tom Doherty have been provided to augment the Doxygen documentation.
Another package from the ATLAS SUSY working group (called AtlfastCorrectors) has been found on the ATLAS TWiki which follows a similar approach to ATLFASTC inasmuch as it applies efficiencies and mis-identifications to ATLFAST. Information can be found here: 

https://twiki.cern.ch/twiki/bin/view/Main/LeptonIDComparison
The package uses tight definitions for particles, meaning the efficiencies are lower. It is not part of ATLFAST; the TWiki page supplies a .tar.gz file for users to download. It has been tested locally to work as a package. 

07Q4 Comments

Grid-enabled production of dat files was completed. 
08Q1 Comments
Progress has been made on deliverables 3.10, 3.12 and 3.13.
The most recent code for making and validating .dat files in Athena v12 was added to CVS. The codes for dat file making and for validation (running Atlfast and AtlfastC on the truth information in the AOD) use the grid and so can be easily run on large datasets. 

Some minor bugfixes were made to the AtlfastC code. These were sent to Simon Dean and should appear in release 14. Sarah Allwood-Spiers was given tag and commit rights for Atlfast so that future updates can be added directly.
Work towards 3.11 (Tuning of Atlfast smearing including efficiency matrix input) has not started yet. We anticipate that for this an updated version of the comparator will have to be written. We have maintained the comparator code in the Atlas nightlies such that it compiles in athena, but it has not been tested to run in the recent versions of Athena.

In discussion with Atlfast developers at UCL, we have agreed to rewrite AtlfastC to run outside of Atlfast, on the contents of the Atlfast AOD. This will allow users to correct AODs after they have been made and is in line with planned developments for Atlfast b, c, and tau tagging (AtlfastB). We have also agreed to apply some default overlap removal when producing efficiencies and misidentifications, since the efficiencies are likely to depend on the overlap removal and the user does not have enough information to correct for this later.
5. Meetings & Papers

5.1 List of Conference Papers

5.2 List of Conference Talks

Presentation to Altfast Validation TF, http://indico.cern.ch/conferenceDisplay.py?confId=9635, 8-Dec-2006

Presentation to Atlfast Validation TF, http://indico.cern.ch/conferenceDisplay.py?confId=6571 3-Oct-2006

Presentation to Atlfast Validation TF, https://uimon.cern.ch/twiki/bin/viewfile/Atlas/AtlfastValidationGroup?rev=2;filename=AtlfastC-Sep-2006.ppt 12-Sep-2006

Presentation to Jet/Et Miss performance group, http://indico.cern.ch/conferenceDisplay.py?confId=6194 27-Sep-2006

Presentation to Atlfast Validation TF, https://uimon.cern.ch/twiki/bin/viewfile/Atlas/AtlfastValidationGroup?rev=1.1;filename=Effeciencies-MisId.ppt 30-Jun-2006

Presentation to Atlfast Validation Group, http://agenda.cern.ch/fullAgenda.php?ida=a061970 04-April-2006

Presentation at the Statistics and Histograms Comparison Workshop, 30-Nov-2005

http://ppewww.ph.gla.ac.uk/~chrisc/webpagedocs/StatHistoComparator-01Dec.pdf
Presentation at Atlas Software Week, 27-Sept-2005. See 

http://ppewww.ph.gla.ac.uk/~chrisc/webpagedocs/Comparator-27Sept.pdf
Contributions to ATLAS UK e-Science Training Course. See http://agenda.cern.ch/fullAgenda.php?ida=a05403
and specific contributions, working with James Catmore, at

http://ppewww.ph.gla.ac.uk/~chrisc/webpagedocs/NESCMain.htm
http://ppewww.ph.gla.ac.uk/~chrisc/webpagedocs/NESCBasics.htm
http://ppewww.ph.gla.ac.uk/~chrisc/webpagedocs/NESCAlgorithms.htm
http://ppewww.ph.gla.ac.uk/~chrisc/webpagedocs/NESCNewAlgs.htm
http://ppewww.ph.gla.ac.uk/~chrisc/webpagedocs/Full-chain-exercise-903.pdf
http://ppewww.ph.gla.ac.uk/~chrisc/webpagedocs/NESC_Reconstruction.pdf
http://ppewww.ph.gla.ac.uk/~chrisc/webpagedocs/NESCReconstruction.htm
http://ppewww.ph.gla.ac.uk/~chrisc/webpagedocs/NESC_Analysis.pdf
http://ppewww.ph.gla.ac.uk/~chrisc/webpagedocs/NESCAod.htm
Presentation of Comparator status at the Physics Analysis Tools Workshop. See http://agenda.cern.ch/fullAgenda.php?ida=a051946
and 

http://ppewww.ph.gla.ac.uk/~chrisc/webpagedocs/comparator-TucsonAZ-6-4-2005.ppt.

5.3 List of publications

Evaluation of Artemis and the Physics Analysis Event Data Model (PAEDM)
Comparator Toolkit Functional Specification ATL-COM-SOFT-2005-002
Efficiencies and Misidentifications in ATLFAST
6. Effort Delivered

There should be one table for each funded post and an additional table that summarizes additional “unfunded” effort, i.e. not explicitly on ATLAS eScience funding.

See associated spreadsheet.
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