STAR Software and Computing Review Report9/2/981Professor John W. HarrisSpokesman, STAR CollaborationWright Structure LaboratoryNew Haven, CT xxxxxDear Professor Harris,Enclosed is the report of the committee charged with reviewing the status of the STARSoftware and Computing Project. While this report maitook longer to prepare than planned,in most cases where decisions or directions have been taken, these have been consistentwith the advice of the Committee. In other cases where directions are still being defined,the guidance within the report is still timely and relevant. The basic conclusion of theCommittee is that with proper focus on the essential tasks which must be completed beforestartup, the STAR Software and Computing Effort can be successful.I would like to thank the members of the Committee for their efforts on behalf of the STARCollaboration, and am hopeful the results of this review will provide important guidancefor STAR which will help insure the success of our scientific program.Sincerely,Timothy HallmanSTAR Deputy SpokesmanBNL STAR Group Leader

STAR Software and Computing Review Report9/2/982Report of the STAR Internal Review of theSTAR Software and Computing Project

Executive

SummaryOn October 20-22, 1997, a STAR internal review was held at Brookhaven NationalLaboratory by STAR Management to assess the status of the STAR Software andComputing Project. The purpose of this review was to evaluate the requirements, thedesign, and the ongoing hardware and software implementation of the STAR Software andComputing Project.With only two years before STAR commences data acquisition, the purpose of the reviewwas to make sure that the software and computing approach (requirements, design, andimplementation plan) is correct and that there are sufficient resources in STAR tosuccessfully carry out the required effort and thus satisfy the physics needs of STAR.Based on an open review, the committee was asked to evaluate the software and computingdesign to determine whether the physics driven requirements will be met by the design andits expected implementation. The committee was asked to consider the likely progression ofphysics-driven requirements from day 1 to year 1 and beyond, and to verify that the planfor developing STAR software and computing will result in the appropriate capabilities as afunction of time; for pre-data taking simulations and testing of STAR, for turn-on, for oneyear later, and for beyond when the full capabilities of RHIC and STAR are available. Thescope of this evaluation included the physics requirements for both the nuclear physicsprogram (heavy ion and related proton-ion and proton-proton studies) and the spin physicsprogramThe charge to the Committee and the agenda for the review are included in Appendices I-IIrespectively. The members of the Committee were:Hank Crawford UCB/SSLTim Hallman (Chair)BNLBob JacobsenLBNLMike LeVineBNLPere MatoCERNIwona SakrejdaLBNLPeter SeybothMPIThomas UllrichYaleJohn WomersleyFNAL Ex-officio:John Harris Yale, STAR SpokesmanJay MarxLBNL, STAR Project DirectorJim ThomasLBNL, STAR Deputy Project DirectorRichard JaredLBNL, STAR Head Electrical Engineer

STAR Software and Computing Review Report9/2/983

Findings oftheCommitteeThe Committee would like first to thank the members of the STAR Software team for theirhard work in preparing for this review and to commend the members of the group on thelevel of preparation of the presentations which allowed for a productive meeting and a veryuseful dialogue. The Committee recognizes that in general a lot of effort has been devotedto software, but notes as well that a great deal of work remains to be accomplished in ashort amount of time.The Committee feels that with proper focus on the essential tasks which must be completedbefore startup, the STAR Software and Computing effort can be successful with regard tomeeting the physics driven requirements of the STAR scientific program from day 1, toyear 1 and beyond. The committee views the addition of Torre Wenaus as the ProjectLeader for STAR Software and Computing as a strong positive step towards strengtheningthe STAR software effort, but feels as well that for the software effort to be successful,further development and utilization of a detailed milestone schedule and a robust softwaremanagement structure is essential. The filling of several key positions in this structureawaits full assembly of the core software team. This process is under way, and needs to becompleted as soon as possible.For each major subcomponent of the software project (online, offline, softwareinfrastructure, etc.), a milestone chart should be developed and tracked at a low enoughlevel that each element important for completion of the software project is identifiedindividually. Priorities for completion of different components of the software projectshould be established so that essential components can be completed in order of theirpriority in the instance of sparse resources. In that case, to accommodate features orcapabilities which are essential in the future but not in the near term, hooks should be left inthe appropriate places, so that components of the software which can not be completed asfirst priority tasks can be finished as resources become available. Responsibilities forcompletion of the components of the milestone schedule should be clearly identified withinthe various sublevels of the software management structure. When difficulties in meetingmilestones are identified, that information should be communicated up the softwaremanagement chain to the next highest level, so that a coordinated strategy can be applied tomanaging available resources in the most optimal way. In the event important problemsrelated to resources can not be solved within the software project, STAR managementshould be asked to assist in finding the necessary support.With regard to code development, the Committee notes that since Torre Wenaus hasbecome the STAR Project Leader for Software and Computing, a number of new directions(e.g. Objectivity, C++ ) have been taken. The Committee understands the need for theseinitiatives is driven by the desire to provide the capability necessary for the STAR physicsdriven requirements in the future and by a considered view that to accomplish this goal,these changes are essential. The Committee is concerned however, that to be successful,the STAR collaboration must invest fully in these directions. Because of the pace withwhich strategy is being developed, a concerted effort may be required to fully articulate anddisseminate the need for change, as well as the pluses and minuses of the strategies whichare being developed.A factor key to the success of the STAR software and computing effort will be the extent towhich the Collaboration invests itself and utilizes the codes and infrastructure which aredeveloped. For that reason, it is essential that the developments being pursued lead in atimely way to software and infrastructure which are stable, robust, and accessible, so thatsoftware which is developed will be readily accepted as the code of choice. Dueconsideration should be given to developing code which requires modest initial investment,

STAR Software and Computing Review Report9/2/984with sufficient tutorials and training available to allow users to become productive asquickly as possible.The Committee notes that the positions of STAR Analysis Coordinator and STAR OnlineLeader need to be filled immediately. The Online Project has made a significant (muchneeded) start with the direct participation of the Software Project Leader, but the Committeefeels strongly that unless an Online Leader is found soon, other areas of responsibility ofthe Software Project Leader may be seriously impacted.With regard to the progress in the Online Software Project, the Committee feels that it isstill early days, and this aspect of the project could not be rigorously reviewed at this time.A separate review of the Online Project within a couple of months is recommended.With regard to the number of platforms which STAR will support, the Committee feels theCollaboration needs to make a considered decision, taking into account the manpower andcost of supporting multiple platforms versus the benefit of enhancing the capability forsoftware and analysis tasks to be performed remotely.

General

Concerns,

Conclusi ons, andRecommendations

Simulations

The committee was happy to learn that software for event generation and detectorsimulation were at a relatively advanced stage. Avariety of event generators have beenadapted for use in Star by providing a standard interface to GEANT. Also specialmechanisms have been added to generate features like QGP bubbles and DCC domains.The detector hit simulation is carried out by the program package gstar. It is the adaptationof the now frozen GEANT 3.21 of CERN for the purposes of Star, using a specialadvanced GEANT interface (AGI) language to facilitate the definition of the detectorparameters. The program g2t translates the detector hit point output from the GEANTinternal Zebra format to STAF table format for further processing. Although a number ofpreliminary detector response simulation modules exist for the TPC, SVT, TOF, andFTPC, significantly more work is needed in this area. For consistency of simulation andreconstruction, the detector position and calibration data should be stored on a uniquedatabase to be used throughout the simulation and reconstruction chain. The committeearrived at the following recommendations:(1) The simulation and reconstruction should be interfaced to the STAR database (probablyObjectivity) as a means of ensuring the use of consistent detector parameters and calibrationconstants throughout the software chain(2) Since the advanced GEANT interface is a crucial non-standard Star-maintained piece ofsoftware, there should be more than one person dedicated to maintenance and user supportin this area.(3) Final definition of the content and format of the STAF raw data tables is needed as soonas possible in order to proceed with further development of the simulation software(embedding) and with interfacing to the reconstruction chain. (4) Increased involvement of the detector groups is needed in order to provide much of theeffort in completing and tuning the fast and slow (detailed) detector response simulationmodules. In particular, such modules are missing for the electromagnetic calorimeter. The

STAR Software and Computing Review Report9/2/985TPC modules should be refined and tuned with the cosmic ray test data which is alreadyavailable.(5) Functional scripts and documentation on how to use them should be made available forpeople working on detector response simulations(6) The simulation of raw event data should be provided as input for the mock datachallenge in order to demonstrate the functionality and throughput of the entire softwarechain(7) As a means of deriving reconstruction efficiency estimates, an embedding procedure forplacing simulated tracks into real data should be provided. This feature will be requiredwhen data becomes available in 1999. Embedding of special physics processes into theevent generator output is also desirable in order to study the sensitivity to rare processes.(8) The integration of gstar and STAF is discouraged since the simulation chain presently isproviding STAF table output via g2t and effort is more urgently required on other topics.An analysis and optimization of CPU usage in gstar would be useful.(9) Atransition to GEANT 4 is desirable in the long term since it promises a significantgain in computing speed and improved simulation algorithms. Star involvement during thepresent development phase should continue at a low level in order to ensure that GEANT 4will be able to handle large event sizes.(10) An event-by-event catalog with descriptors specifying the event generatorcharacteristics and the detector simulation parameters should be made available in the Stardatabase.(11) An annotated list of tasks of Star simulations is recommended which should specifytimelines, people actually working, and additional effort required for each item. This listwill allow a better assessment of the manpower situation within the simulation effort(12) Large scale CPU resources for simulation will probably be required starting in 1999.CPU capacity for this task is presently planned in RCF only on an �as-available� basis. Astrategy regarding alternative possibilities, including NERSC, for satisfying STAR�s CPUrequirements should be developed.

Online Software1) There has been a tremendous amount of progress in the area of Online but a seriousdifficulty still remains - a leader is needed for the Online effort immediately. The fact thatthe Online leader is still missing has obliged Torre Wenaus to spend a large fraction of histime engaged in this activity. While the benefits to Online are obvious, if this situationcontinues the committee feels that the other aspects of the Software project will suffer. If aleader cannot be found for the Online effort in the next two months, STAR managementshould consider redefining the Online scope so that it can be absorbed into existing STARefforts.2) More consultation between the Online Software group and other STAR Project groups(detectors, trigger, DAQ) should take place, along the lines of the August 1997 Onlineworkshop at BNL which was very successful. During these meetings, detailed scenariosfor starting, stopping, and configuring runs should be worked out. Special attention shouldbe paid to specialized activities such as calibration and pedestal runs. These meetings

STAR Software and Computing Review Report9/2/986should serve to collect the requirements from the users (sub-detectors experts, shiftoperators, ...) of the online system. The run control state model and the interfacedefinitions related to the state model should be finalized by the end of the year. Toaccomplish these goals, it is recommended that at least two more On-line workshops behosted at BNL, one of them to be held by the end of the year.3) The Online project has made major advances in a short time, but it is still in a preliminaryphase. Detailed design and implementation decisions have not yet been made. As a result, afurther review of Online project will be required after the design is more mature, andtechnology choices have been made following hands-on testing.4) It is the feeling of these reviewers that the manpower estimate for completion of theOnline software is too low. In particular, it is felt that the effort required to evaluate, test,and learn new software technologies has been underestimated.5) The current manpower effort in Online is too low to allow development of all pieces inparallel. The committee feels that all the projects proposed by the Online group arenecessary, but it is recommended that the Online effort be staged, with the highest prioritydedicated to the components necessary to permit the most basic operating mode, e.g., asingle stream with data going directly to storage, minimal configuration management, andno event server. Additional functionality which is required should be added as resourcesallow.6) The Committee believes the simplicity and flexibility of the current Online state modelare very good, and that these features should be retained in the final implementation. It isalso felt however that the Online group should be encouraged to look at products developedfor other experiments (at Fermilab, CERN, CEBAF) to see whether these might be adaptedfor re-use within the STAR Online model. It is noted, for example, that configurationmanagement, scripting languages, and run control are essential components of everyrunning experiment, and that some advantage might be taken of existing products.7) The Online group is also encouraged to examine other parts of STAR, (especially TRG,Slow Controls, and DAQ), for architectural elements which might be borrowed ordeveloped in common. In particular, investigating the use of Objectivity in theconfiguration databases is recommended.8) Support of Sun Solaris for Run Control is mandatory due to its installed use in DAQ,Trigger, and Controls. Online should seriously and carefully consider the costs associatedwith supporting a second platform (Windows NT), comparing them with the possiblebenefits (available tools, cheaper software and hardware, etc.)9) The network architecture interconnecting various subsystems in the control room and thephysics building requires more study. It is recommended that the Online group lookcarefully at the bandwidth requirements between DAQand the event server, as well asbetween the event server and the client workstations.

Offline Software

New

DirectionsIn a number of areas, STAR is taking a rather untested, future oriented direction: forexample, Objectivity, C++, Grand Challenge data-mining, and Windows NT. Beingforward-looking is good, and the use of these products will probably result in a better

STAR Software and Computing Review Report9/2/987system ultimately, for example, on a 5 year time scale; but it may also give rise to problemson the 1999 time scale as HENP experiments are relatively inexperienced in their use. Thechoice to move in these directions is therefore not a simple one and it should be madecertain that the Collaboration as a whole has bought into this strategic orientation. The C++migration strategy, user motivated rather than coerced, looks good.

ManpowerManpower is a huge issue, and is recognized to be so. As well as filling the open positionsin the core team, the Committee suggests:1) prioritizing efforts, e.g. not working on software for unfunded detectors and deferringwork on detectors to be installed later.2) ensuring visibility and rewards within the collaboration for those working on software(talks, names on org charts, mention in DOE reviews...)3) making the environment easier to work in (STAF) for new people4) increasing some of the 0.1 FTE people to 0.5 FTE’s: rather than adding new names; thispreserves investment in training and saves using experts to bring novices up to speed.

ManagementThe Committee feels that Torre Wenaus has made great progress in organizing the STARSoftware Project in the few months since he joined STAR and that he should becommended on this.Further effort is needed, both within the STAR software effort and by STAR Management,to fill the missing posts in the management structure, and to make sure that the managementstructure is truly effective. Managers should delegate tasks, and both problems andprogress should be reported at regular meetings. Responsibility and tracking should followan established management chain. Higher-level managers need to be careful not to allowlower-level tasks to interfere with their effectiveness.

SchedulingThe establishment of a Microsoft Project Schedule is an excellent start. Further work isclearly needed to fill in more detail: many more intermediate milestones (besides the MockData Challenges) are needed in order to know if subtasks are ahead, behind, or on-schedule, and to help in resource allocation and prioritization.

Reconstruction

CodeThe Committee was pleased to see that C++ and FORTRAN modules exist and appear towork together. The work done on specifying the design and requirements of thereconstruction code is good, as well as the efforts of the task force directed by Peter Jacobsto identify physics-driven requirements. (It is strongly urged that the work of the task forcebe completed quickly). Most areas of reconstruction have been started and work has begunto develop a strategy as to how to defer some non-baseline efforts. The manpowerestimates are welcome, and look reasonable, although there is no way to calibrate themagainst past experience in the STAR software effort. (It is felt incidentally that the 18%"overhead" explicitly included as part of these estimates is probably unnecessary, as this islikely implicit in the estimated times).The Committee feels strongly that tasks within the area of reconstruction should beprioritized and that intermediate milestones should be created (and agreed with the

STAR Software and Computing Review Report9/2/988managers of the subdetector-level boxes) so that manpower can be directed between taskson the basis of their relative state of priority and advancement.There appears to be two software efforts which have been orphaned: the EMC calorimeterreconstruction, with only 0.6 FTE, and the global reconstruction. Despite the fact that theglobal reconstruction effort is central to the STAR physics program, it is seriouslyunderstaffed (1.0 FTE). It is noted that one contributing factor to the latter problem is thatthe global reconstruction effort is by nature not tied to any particular detector, whereasother areas of the reconstruction software appear to be able to draw detector-basedmanpower (e.g. through institutional responsibilities or MOU’s). Some effort to formalizeinstitutional responsibility for global reconstruction software may therefore be needed.A person in the position of Physics Analysis Coordinator is clearly needed. The person inthis position would be instrumental in giving input to the reconstruction effort (forexample, in terms of prioritization).

Quality andTrainingIt is the observation of the Committee that design and coding procedures do exist but do notseem to be rigorously followed. These procedures call for a design review before codingbegins; this is viewed as a good idea. It is recommended that this means of qualityassurance not be limited to interface specification but that the functionality and dynamicoperation of proposed modules be included as well. Ongoing guidance and oversight by areview panel is being tried in D0 as an alternative to code walk throughs: it is lessconfrontational and spreads knowledge of how the code operates.The state of documentation appears poor and should be improved. There is no developmentenvironment, CASE tools, or code-checkers available.We suggest that the STAF workshops evolve into training sessions for STAR softwaredevelopers.If C++ is to play an important role in STAR in the future, then training in C++ will also beneeded.

Additional comments onSTAF

Analysis

FrameworkSTAR has chosen STAF as its analysis framework. It is a non-OO, table-based packagewhich is intended to ease the reconstruction and analysis of STAR data. STAF provides aninterface to user written code in FORTRAN, C, and C++. Recently, PHENIX has alsodecided to adapt STAF, which dramatically increases the user community by more than afactor of two. This decision however appears to have no direct impact on the responsibilityof STAR to support and maintain the STAF package.The Committee notes that within a large fraction of the STAR Collaboration, STAF has abad reputation, and is considered hard to learn and cumbersome to use. Whether this is dueto the lack of documentation and training and/or reflects too complex a design is not clear.STAF was and is to the present day written and maintained by a single person, who hasessentially no full time commitment to STAR.The Committee feels that this is a critical situation. It is recommended that the responsibilityfor STAF should be taken over by 1-2 dedicated persons, either from the Collaboration

STAR Software and Computing Review Report9/2/989itself, or in a common effort with computing personal from PHENIX and/or the RCF. Nofurther functionality to the framework should be added unless explicitly requested by theuser community. The existing code should be improved in terms of reliability, ease of use,and documentation.

Software

InfrastructureFor each major subcomponent of the software infrastructure, a milestone chart should bedeveloped and tracked at a low enough level that each element important for completion ofthe software project is identified individually. Priorities for completion of differentcomponents of the software project should be established so that essential components canbe completed in order of their priority in the instance of sparse resources. In that case, toaccommodate features or capabilities which are essential in the future but not in the nearterm, hooks should be left in the appropriate places, so that components of the softwarewhich can not be completed as first priority tasks can be finished as resources becomeavailable. Responsibilities for completion of the components of the milestone scheduleshould be clearly identified within the various sublevels of the software managementstructure.A factor key to the success of the STAR software and computing effort will be the extent towhich the Collaboration invests itself and utilizes the codes and infrastructure which aredeveloped. For that reason, it is essential that the developments being pursued lead in atimely way to software and infrastructure which are stable, robust, and accessible, so thatsoftware which is developed will be readily accepted as the code of choice. An attemptshould be made to keep the Collaboration informed about infrastructure changes anticipatedin new releases.With regard to the number of platforms which STAR will support, the Committee feels theCollaboration needs to make a considered decision, taking into account the manpower andcost of supporting multiple platforms versus the benefit of enhancing the capability forsoftware and analysis tasks to be performed remotely. An optimal plan will probablyinvolve endorsing a small number of select platforms, and discouraging the use of others.The Committee feels that the raw data and table formats should be defined soon. Also, thedeliverables to be expected from the Grand Challenge effort should be agreed up soonbetween NERSC, RCF, and STAR. With regard to networking it is felt that theaccessibility to BNL should be at least OC12.The Committee feels some effort should be given to insuring against legacy code whichbecomes orphaned if a given individual leaves the STAR project. One way to avoid thisproblem is maintaining up to date documentation; another is to avoid situations in which thesole source of knowledge regarding essential components of the software infrastructure is asingle individual.

STAR Software and Computing Review Report9/2/9810

Appendix I

Charge to the STAR Internal Software and Computing Review CommitteeThe purpose of this review is to evaluate the requirements, the design and the ongoing(hardware and software) implementation plan for the STAR Software and ComputingProject. In so doing, the anticipated physics program of STAR must be kept in mind. Withonly two years before STAR commences data acquisition, it is important to make sure thatthe software and computing approach (requirements, design and implementation plan) iscorrect and that there are sufficient resources in STAR to successfully carry out the requiredeffort and thus satisfy the physics needs of STAR.This review should be viewed as an opportunity for the Collaboration, as a whole, to gainan up-to-date and detailed view of all aspects of the STAR Software and Computing effort.This includes software infrastructure, track reconstruction software, simulations andanalysis software, and the overall model for STAR computing at the RHIC ComputingFacility, individual STAR institutions and the proposed STAR Computing FacilityNERSC. In addition, the requirements of STAR in terms of CPU power and storage foroffline computing for simulations, reconstruction and analysis should be evaluated.Based on an open review, the committee should evaluate the software and computingdesign to determine whether the physics driven requirements will be met by the design andits expected implementation. The committee should consider the likely progression ofphysics-driven requirements from day 1 to year 1 and beyond and verify that the plan fordeveloping the software and computing will result in the appropriate capabilities as afunction of time; for pre-data taking simulations and testing of STAR, for turn-on, for oneyear later and for beyond when the full capabilities of RHIC and STAR are available. Theevaluation should consider the physics requirements for both the nuclear physics program(heavy ion and related proton-ion and proton-proton studies) and the spin physics programand determine whether the software and computing fulfills STAR’s requirements.

STAR Software and Computing Review Report9/2/9811Appendix II

STAR Internal Software and Computing ReviewOctober 20-22, 1997 3rd Floor Conference Room, RHIC Collider CenterBrookhaven National Laboratory

Agenda

Monday October 20

, 1997Offline Software Requirements, Design, and Implementation 8:30 - 9:00Executive Session 9:10 - 10:30 Overview, Requirements, Computing Model 9:10 - 9:40Torre WenausOverview of STAR computing.Brief introduction to STAROrganization, current personnelOverall architecture GIF, VisioSchedule and milestones PDF, MS ProjectComputing resources overview 9:40 - 10:20Peter JacobsPhysics-driven computing requirements.STAR computing requirements task force page10:20 - 11:00Torre WenausPhysics analysis. Torre Wenaus.Brief comment on physics analysis organization and planning11:00 - 12:30 Offline design, architecture, infrastructure11:00 - 11:30Torre WenausSTAR computing modelData processing schematic GIF, VisioComputing model schematic GIF, VisioWorking group report on the STAR computing model and plan11:30 - 12:10Craig TullThe STAF Analysis Framework: Future of STAFCHEP97 talk on STAFSTAF home12:10 - 12:30Torre WenausSoftware Infrastructure12:30 - 1:30 Working lunch 2:00 - 3:30 Simulation

STAR Software and Computing Review Report9/2/9812 2:00 - 2:10Torre WenausIntroduction and Overview 2:10 - 2:40Pavel NevskiStatus and plans for GSTAR Including geometry, alignment/calibration database 2:40 - 2:50Torre WenausStatus and plans for Geant4 in STAR 2:50 - 3:15Bill LlopeDetector response simulations 3:15 - 3:30Ron LongacreEvent generators. Ron Longacre 3:40 - 5:15 Reconstruction and Analysis3:40 - 4:30Lanny RayReconstruction softwareSVT contribution4:30 - 5:00Roy BossinghamTPC cosmic ray test as an infrastructure and analysis testbed5:30 - 6:30 Executive Session

Tuesday, October 21, 1997Offline Computing Plan and Online Computing 8:30 - 9:00 Executive Session 9:10 - 10:30 STAR computing plan 9:10 - 9:40STAR computing planDoug OlsonRCF role and resourcesOffline Computing for RHIC, 7/97, postscript, PDFRHIC Computing Review 7/97 home page, reviewers’ reportNERSC plans and statusComputing at the institutesWorking group report on the STAR computing model and plan 9:40 - 9:50Torre WenausSTAR/RCF interface; RHIC common software 9:50 - 10:05Torre WenausEvent storeEvent store task force page10:05 - 10:40Doug OlsonGrand Challenge, data miningGrand Challenge home page11:00-12:30 General computing issues, planning, summary11:00 - 11:10Torre Wenaus

STAR Software and Computing Review Report9/2/9813VisualizationGraphics page11:10 - 11:30Torre WenausInfrastructure and development; session 2 leftovers Code development tools and utilities Code management and software releases Quality assurance and control, bug management Coding standards Training Documentation and communication11:30 - 11:35Torre WenausDocumentation and communication11:35 - 11:45Al SaulysCode documentation11:45 - 12:00Torre WenausMock data challenges at STAR and RHIC12:00 - 12:30Torre WenausConclusion Schedule, milestones, manpower: matching capability to requirements from day one through year N.12:30 - 1:30Working lunch 2:00 - 3:30Online Computing 3:45 - 5:15 Online Computing 5:30 - 6:30Committee meeting

Wed Oct 22 -

Committee Meeting and CloseoutMorning: Questions from committee, committee meeting, report writingAfternoon: Closeout session