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1
Introduction 

Following the PPARC eScience call that closed on 31st May 2003, ATLAS UK produced a bid (ATLAS-UK-03-ESCIENCE_BID, version 8.7) that described the full extent of the software effort (80.6 staff-years) required by the UK to be ready for the start-up of the LHC in April 2007. This was presented to the PPRP on 14th July 2003.  ATLAS has been given informal feed-back that a bid at such a level could not be supported, but that a programme at the level of 65-70% could be sustained. We have therefore considered carefully our priorities and have constructed a reduced programme, taking into account the suggestions of the referees and comments from the PPRP. The original bid was coherent across the broad range of established UK responsibilities and expertise. The range of activities proposed now is somewhat reduced from the initial bid, with some activities, particularly those which can be covered by GridPP2 or non-UK ATLAS effort, deleted in their entirety. The remaining activities have been focussed, and the required effort, especially for the tracking tools, has been reduced in line with the referees’ comments. 

The reduced programme has three main strands:

1. support for existing, but under-resourced, UK effort in areas that are directly related to the UK effort on hardware or our ongoing software responsibilities;

2. support for some ‘near-detector’ software not previously funded;

3. support for ‘core’ and infrastructure software where a recent (October 2003) CERN review of LHC computing identified a serious shortfall in the overall ATLAS effort.

The reduced programme will require 53.5 staff-years of effort. Following the initial informal feedback and our construction of the reduced programme, we were told that £2.45M would be available, with a suggested spend profile over four years. The reduced bid can be sustained under this funding assuming that new posts are started at spine point 8, and that the majority of the travel costs are met from the central ATLAS UK travel budget.  The proposed profile places the biggest constraint in the first year of funding, and we have therefore identified the most immediate needs in order to start the corresponding posts first, see section 4.1. (The overall importance of the later posts is not diminished by this time-ordering.)  

 We have revised the work package structure in the light of the reduced programme and confirmed the prospective work package leaders. We summarise the management structure and work-package structure in section 2. The scope of the work packages is described briefly in section 3, highlighting the changes from the original bid. A schedule of deliverables is given at Appendix A.

In addition, we have now completed an ‘internal tender’ exercise for the activities in the reduced programme. Based on these tenders, and taking into account local expertise, available matching effort and institutional commitments, as well as local resources to be leveraged, the ATLAS UK Computing Project Management Board (CPMB) proposed an allocation of posts to institutes that also tried to respect the practicalities of hiring. This was considered by the ATLAS UK Collaboration Board (CB), and approved along with the commitments from existing effort. The proposed allocation is described in section 4.2, and the resulting spend profile in section 4.3.

2
Management Structure

2.1 ATLAS UK Overall Management

ATLAS UK was organised initially into three semi-autonomous subprojects for the construction phase: the Level 1 trigger under Eric Eisenhandler (QMUL); the High Level Trigger under Fred Wickens (CCLRC); and the SCT project under Janet Carter (Cambridge). The Computing project was added in 1999, initially under Steve Lloyd (QMUL) and latterly under Roger Jones (Lancaster). The ATLAS UK project has a UK Collaboration Board with representation from each collaborating institute and is chaired by the National Contact Physicist/UK Spokesperson, currently Neil Jackson (Liverpool).

The ATLAS UK project was previously overseen by an ATLAS Management Committee chaired by Ken Peach (CCLRC), with PPARC representatives in attendance. This mechanism has recently been replaced by a PPARC-appointed Oversight committee, chaired by Hugh Montgomery (FNAL, USA). The UK National Contact Physicist is directly responsible to this committee for the delivery of the overall project, supported by the subproject leaders.

2.2 The ATLAS UK Computing Management Structure

The proposed computing project has an identified project leader appointed by the ATLAS UK Collaboration Board, Roger Jones, who chairs the CPMB.  It is assumed that the project leader will report to the ATLAS Oversight Committee, as with the existing ATLAS subprojects, and to the ATLAS UK spokesperson as overall project leader. The project leader will also report to the ATLAS UK Collaboration Board, as at present. The project leader will also act as project manager. The project leader/manager is expected to require 0.5 FTE-years in the first year, and 0.3 FTE-years in each of the subsequent three years. 

The UK project is directly integrated with the overall ATLAS Computing project. The UK project leader already liaises and reports to the ATLAS Computing Co-ordinator and the Software Project Leader. The UK holds several positions of responsibility within the overall project. Roger Jones is the Chair of the ATLAS International Computing Board, and a member of several other ATLAS and LHC computing committees. Simon George (RHUL) is the Trigger Software Co-ordinator and a member of the Software Project Management board. Nikos Konstantinidis (UCL) is the ATLAS Visualisation and Graphics Co-ordinator. Peter Sherwood (UCL) is responsible for Quality Assurance in the ATLAS Software Infrastructure Team.  Stephen Haywood (CCLRC) is the co-ordinator of the alignment for the Inner Detector (including SCT).

There will be four major work packages, see section 3, each with a work package leader taking management and reporting responsibility. The work packages, their leaders and sub-package leaders are shown in the table below.

The overlap between the above package and sub-package leaders and UK-held ATLAS central responsibilities is evident. Work-package leadership is estimated to be ~0.2 FTE per package, and is compatible with the prior commitments of the designated WP leaders. Sub-package leadership (in parentheses in the table below) is estimated to be a little less. The selected leaders represent a good blend of ATLAS and external experience, as well as experience of managing large software projects.

	Work Package
	Sub-package
	
	(Sub)Package Leader
	Activity

	Low-level Tracking Software
	
	1
	S Lloyd; QMUL
	Monitoring, alignment, ‘core tracking algorithms’ and tracking validation

	High-level Tracking & reconstruction software
	
	2
	D Tovey; Sheffield
	Tracking tools, energy flow

	Trigger & Simulation Software
	Trigger
	3.1
	S George; RHUL
	Level-1 monitoring and simulation and trigger validation. HLT re-validation under the new B-physics framework

	
	Simulation
	3.2
	(A Doyle; Glasgow)
	Geant4 integration and framework activity

	Support Software, Frameworks and Visualisation
	Support & Frameworks
	4.1
	P Sherwood; UCL
	Validation framework, tier support, ARTEMIS


	
	Visualisation
	4.2
	(N Konstantinidis; UCL)
	ATLANTIS package


The initial deliverables have already been identified (see Appendix A), but one of the first tasks of each sub-package is for a thorough review of these deliverables in the light of the actual start dates of the posts and final resources made available. A full risk register will also be constructed. Naturally, the deliverables will be kept under continuous review and will be adjusted after discussion within the Computing project management boards described below, and with the approval of the ATLAS Oversight Committee.

The computing project will have the following standing committees:

ATLAS UK Computing Project Management Board (CPMB): The existing CPMB is comprised of representatives of each of the ATLAS UK institutes; this would be expanded to incorporate ex-officio the work package leaders (in the cases where they are not already CPMB members). The full board would meet twice a year to receive and consider the reports from the CEB. In the later stages of the project, it will also consider the roll-off of the project into the running mode of the experiment and recommend the strategy to be adopted by the Collaboration Board, which controls the rolling-grant resources.

ATLAS UK Computing Executive Board (CEB): This new board will be chaired by the Computing Project Leader and will include the work package leaders, plus co-opted members as required. A Computing Project Resource Manager to take responsibility for the accounting and project tracking, and reporting to the CEB, will be added. Initially, this role will be taken by the project leader. The CEB   will review the quarterly reports from the work packages. It will meet regularly (usually by telephone) to co-ordinate across the work packages and review the resource requirements and allocation. It will report to the CPMB and construct the reports to the ATLAS Oversight Committee.  There will be more frequent planning and reporting meetings within the work packages, but at a frequency that differs according to the size and work plan in each case.

The CEB will take the primary responsibility for monitoring the delivery of the project.  The CEB will also take the first-line responsibility for taking action if problems arise. In the case of perceived problems with a particular post, the project manager will raise the matter with the relevant PI, who will take local management control to ensure the post-specific deliverables are met. If the problems persist, they will be raised in the ATLAS UK CB and a resolution sought within the overall ATLAS UK project.

3
Work package breakdown
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We have revised the original work-package structure in order to have coherent work packages of a reasonable size within the reduced programme. The overall programme has been reduced from 80.6 s-y to 53.5 s-y. The detailed breakdown is given in table 1.

Table 1: The initial and revised effort allocations per activity The columns ‘Initial request’, ‘Revised request’, and ‘Change’ are totals in staff-years for the period April 04 to March 08.

3.1
Work Package 1 – Low-level Tracking

This work package deals with the software associated with the detector performance and monitoring, the digitisation and geometry description, the alignment software and the core tracking algorithms. Details can be found in sections 4.2, 4.3, 4.4 and 4.5 of the original bid. This work package now requires a total of 17 staff-years (s-y) of new effort, which is a reduction of 2.1 s-y compared to the original bid. Some of the reduction comes from sharing work between the tracking validation and the validation framework development in WP4. The alignment activity has also been reduced slightly. Finally, the estimated required effort for the digitisation and geometry activity has been revised downwards. Some of the alignment activity would benefit from an earlier stat date if funds allow.

3.2
Work package 2 – High-level Tracking and Reconstruction Tools

This work package has suffered a large reduction of effort and scope, compared to the original bid (see Appendix A and section 8.4.3 of the original bid). The generalised vertex/mass/direction fitter project is completely removed. Following referees’ comments, the resource estimates on the remaining activities have been revised downwards, and the deliverables have been somewhat descoped.

The package now contains a single new 3-year post developing the V0s (including standard conversions) and Bremsstrahlung recovery. The late conversions are related to the energy flow reconstruction; these are both now covered by 1.5 posts in the same institution. Multi-prong secondary vertex finding is split into two half-posts, which will liaise with the other tracking activities and also develop B-vertex finding and trigger implementations. 

3.3
Work package 3 – Trigger and Simulation software

While the trigger and simulation activities are not entirely congruent, there are large overlaps. In addition, each area requires modest staff levels, and some posts straddle the two areas. Hence we have combined these two sub-packages within one work package.  

3.3.1
Work package 3.1 – Trigger-related software

The original trigger-related software requests were modest (see sections 5.2, 5.3 and 5.4 of the original bid), and have consequently suffered only small reductions. A total of 4.5 s-y of new effort will be directed to the trigger simulation, monitoring and validation, levering off existing and anticipated additional rolling grant effort. This is a reduction of 0.5 s-y in each of the Level-1 calorimeter simulation and the High Level Trigger validation activities. Some of the validation activity will be recovered through the core validation framework activity (WP4). In addition, the EvtGen effort in the simulation work package (WP3.2) will be co-ordinated with the trigger requirements and supplement the explicit new effort. 

In detail, 2.5 s-y of new effort will be directed to the level-1 calorimeter software development. The trigger validation effort will take 1.5 s-y of effort, which would benefit from an earlier start-date if funds allow. Finally, approximately 0.7 s-y of effort will be devoted to the High-Level Trigger simulation and software as an extension of the EvtGen activities. 

3.3.2
Work package 3.2 – Simulation software

The simulation software package builds on existing UK expertise (see sections 6.2 and 6.3 of the original bid). The simulation software will require 6 s-y of effort, a reduction of 1.5 s-y from the original bid. A half-post retrenches the ATLFast development that has been a great UK success, allowing some more experienced effort to be redeployed into other areas. The major tasks associated with the move to GEANT4 will take 3 s-y. Ideally, this would start in April 2004, but given the funding profile, this will be staged to April 2005, but would benefit from an earlier start. The EvtGen deliverables have been descoped. The lifetime of the current crude interface to EvtGen will be extended until the new post starts in 2005, and the properly designed interface will be deployed with the Pythia++ integration.  

3.4
Work package 4 – Support Software and Frameworks

This work package now incorporates the visualisation activity. This is justified because of the co-location of many of the posts and the important role of visualisation in code development. 

3.4.1
Work package 4 .1 – Support Software and Frameworks

We now intend 10.5 s-y for the software support and frameworks, a reduction of 13 s-y from the original bid. Several activities have been completely removed, namely the software analysis activity (which will be covered by LCG effort), the installation tools activity (which should again be delivered by the LCG), and the particle history and metadata activity. The AOD activity (section 8.2 of the original bid) has also been deleted. Most of the surviving areas of activity address the most pressing shortfall in the overall ATLAS software project, as identified in the recent CERN review. (See sections 8.2 and 9.1 of the original bid.) That review also identified the need to have some strengthening of the effort based at CERN. Accordingly, it is hoped to send three of the post-holders to CERN to work as part of the CERN central team for a year. This will enhance the UK integration into the overall project. 

Finally, this work package includes the effort to support ATLAS computing on the UK Grid tiers. (Section 9.4 of original bid) Previous experience (e.g. BaBar) indicates that this requires about a full post equivalent. Given the larger ATLAS UK user community, we assume we will not need fewer. To provide continuity of cover and some geographical proximity, this effort is split into two half posts, one in the North and one in the South. Splitting the posts also ensures that the holders are also users, engaged in development activities and therefore directly versed in likely user problems and their solutions. Both posts must liaise closely with each other and with the GridPP technical support posts. The deliverables for such posts are notoriously hard to define. They will report quarterly on their activity, and this will be assessed by the CEB and CPMB, who effectively represent the client community to their service.

3.4.2
Work package 4 .2 – Visualisation

This sub-package has had no reductions (see sections 7.1 of the original bid), being already tightly focussed and UK led. One post will be directed directly by the ATLAS Visualisation and Graphics Co-ordinator. An additional half post will concentrate on the online and trigger displays, and also act as a liaison with the GridPP activity supporting ATLANTIS on the Grid.

 4
Deployment Plan

4.1
Prioritisation in Time

All of the elements in the reduced programme are considered essential to the ATLAS UK programme in order to deliver our commitments to ATLAS and for UK physicists to be well placed to exploit LHC physics. Ideally, almost every activity would commence in Spring 2004. However, the available spend profile does not permit this. As a consequence, a time prioritisation has been applied. If circumstances allow, other posts will be brought forward; this would benefit the project delivery and increase the degree of financial control. We therefore require the flexibility to vary the start dates within the allowed funding profile.

The prioritisation of the posts in time was based on the following criteria:

1) We consider that addressing the shortfall in the ‘core’ computing activity takes first priority. This represents two posts in the first year. 

2) Several of the online and detector-related tasks must also be commenced immediately to follow the construction programme and to be ready for testing, installation and commissioning.  This accounts for 1.5 posts in the first year.

3) Some support must be in place from the inception of the GridPP grid to the end of the lifetime of the project. This accounts for half a post in the first year.

4) It is important to ramp-up the other offline activities on the ATLAS critical path in time for their use in the physics readiness data challenge, and where existing UK leadership must be retrenched. This accounts for 3.5 posts in the first year.

5) In rare cases, existing manpower outside of the rolling grant line requires early support. This accounts for 1.5 posts in the first year.

Hardware spending (essentially laptops for new post holders) will have to be limited in the first year, but should be manageable assuming that some of the initial nine posts are delayed by about one full quarter past 1 April 2004. The staging of the posts increases of course the average salary costs. We plan to start the posts at SP8, leading to an overall average salary cost per annum of SP9 over a three-year period.

The proposed staging of the plan is indicated in the summary Gantt chart given in Figure 1.

4.2
Allocation of posts

Posts have been allocated on the basis of local expertise (both software and, where appropriate, hardware), leadership and existing contributions to the activity concerned. The institutional responsibilities and broad programme are also a consideration, as was the institutional engagement in the construction of the programme. Some emphasis is placed on the existing effort that will contribute to the activity. As well as augmenting the new effort (and helping alleviate the reduction in that new effort from the initial plans), this is an important management consideration. It has been observed in previous projects of this nature that local management is very important, which requires the active involvement of experienced staff. The proposed allocations to tasks and institutes are summarised in Figure 1 and Table 2.
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Figure 1: The proposed deployment of ATLAS posts by task. Note that several of the tasks in the Gantt chart represent half-posts. 

4.2.1
Work Package 1 – Low-level Tracking

This work package will be lead by Steve Lloyd from QMUL, who will receive a half post to work on the SCT digitisation and geometry, where they have already established ownership; this will be matched by 0.5 FTEs of existing effort.

Oxford will receive 3 s-y of effort to cover the FSI and X-ray alignment work, which will be backed by 0.5FTE from a lecturer who will manage the post locally, as well as other support effort. RAL will receive a half post (1.5 s-y) to work on alignment under the direction of the Inner Detector Alignment Co-ordinator, to complement existing effort of about 3 s-y. Manchester will receive 1.5 s-y of effort to develop the magnetic field map, and also on the general tracking validation and monitoring effort where it has already contributed. In total, there will be an estimated 3FTEs of matching effort in the alignment area.

RAL will receive 3 s-y of effort to continue the existing core tracking algorithm activity, where it has established (but departing) expertise for the offline and continuing expertise in the online. A senior physicist will oversee this effort, ensuring close co-ordination with the central ATLAS effort based at CERN.

Liverpool and Cambridge have established leadership roles in the SCT construction and online software. The SCT monitoring offline framework will be completed with 3 s-y of effort at Liverpool and 2 s-y of effort at Cambridge. The new effort will be matched by 0.3FTE of existing RA effort at Liverpool and 0.3FTE of physicist-programmer effort at Cambridge.

Finally, 1.5 s-y of effort at Manchester will be directed to the inclusion of the SCT software into the validation framework developed in WP4, and the adoption of this to the track monitoring. This will be backed by 0.2FTE of lecturer effort. 



	Task
	Institute
	Allocation
	Existing
	Summary Supporting Case 

	SCT Digits & Geom
	QMUL
	1.5
	1.5
	Existing effort in this area, SCT construction responsibility

	SCT monitoring
	Liverpool
	3
	0.9
	SCT construction and online expertise

	 
	Camb
	2
	0.6
	SCT construction and online expertise

	Alignment
	Oxford
	3
	6
	X-ray and FSI alignment responsibilities

	 
	RAL
	1.5
	3
	SCT alignment leadership

	 
	Manch.
	1.5
	3
	Magnetic field responsibility

	Core Tracking
	RAL
	3
	0.9
	Existing expertise and involvement

	Track valid/mon
	Manch.
	1.5
	0.6
	Existing involvement, SCT responsibilities

	V0
	Lancs
	1.5
	0.9
	Existing invlovement and track/V0 expertise from H1/Omega

	Brem
	Lancs
	1.5
	0.9
	Existing involvement

	2nd vertex
	Liverpool
	1.5
	0.9
	Expertise from LEP and SCT involvement

	 
	Sheff
	1
	0.6
	SCT responsibilities, interface with EflowRec

	Late Conv
	Sheff
	1.5
	0.8
	Existing involvement, interface withg EflowRec

	Kink/late conv
	Camb
	1.5
	1.8
	SCT responsibilities

	EflowRec
	Sheff
	3
	0.9
	Created and leads EflowRec

	Gen Fit
	 
	
	
	 

	LvL 1 Cal Sim
	Bham
	1.5
	0.5
	Existing responsibilities and leadership

	TrigPerf
	Bham
	1
	0.5
	Existing responsibilites and leadership

	HLT Valid
	RHUL
	1.5
	0.9
	HLT software leadership

	EvtGen/LVL2
	Lancs
	1.5
	0.9
	Existing expertise and involvement

	G3/G4/ATLFast
	UCL
	1.5
	0.9
	Created and leads the ATLFast project

	 
	Glas
	3
	1.8
	Expertise in G3/G4 simulation

	ARTEMIS
	UCL
	3
	1.5
	Existing activity and software expertise

	 
	Lancs
	1.5
	0.9
	Initiated project, physics validation responsibility in offline

	ValidFrame
	UCL
	1.5
	0.9
	QA leadership, software expertise

	 
	RHUL
	1.5
	0.9
	HLT and other software leadership, software expertise

	Tier supp
	QMUL
	1.5
	0
	Offline expertise, location

	 
	Liver
	1.5
	0
	Offline expertise, location

	Visualisation
	UCL
	3
	1.8
	Leadership in ATLAS, software engineering expertise

	 
	Bham
	1.5
	0.6
	Visualisation expertise, link with Grid enablement activity

	
	Total
	53.5
	35.4
	



Table 2: The allocation of posts by institute. The ‘Allocation’ and ‘Existing’ columns are totals in staff-years for the period April 04 to March 08. The ‘Existing’ effort comes from rolling grant, (S)HEFC, and other resources, and  indicates a clear capacity for local management of the post and activity.

4.2.2
Work package 2 – High-level Tracking and Reconstruction Tools

Lancaster has already established activity in the Bremsstrahlung recovery and V0 finding areas, and will receive 3 s-y of effort to execute the combined deliverables in this area. This will be matched by 0.3FTE of physicist programmer effort and 0.2FTE of lecturer effort. Sheffield has created and established the EnergyFlow package, and has also contributed in the related area of late-conversion finding. They will therefore receive 3 s-y of effort for the energy flow project, and up to another 2.5 s-y of effort for late conversions work and multi-track vertexing tools. This will be matched by 0.7 FTE of lecturer effort. There will be a further 1.5 s-y of vertexing effort at Liverpool, backed by 0.3FTE of existing experienced physicist-programmer activity. Cambridge will also contribute to the late conversions along with the kink-finding with 1.5 s-y of effort backed by 0.6FTE of existing RA effort, with additional support from the Cambridge SUSY Working Group, who need the tools for their work. The Lancaster, Liverpool and Sheffield groups have already established a close working relationship that will be continued for these related tasks, joined by Cambridge. 

4.2.3
Work package 3 – Trigger and Simulation software

A total of 2.5 s-y of new effort will be awarded to Birmingham to deliver the level-1 related software. Birmingham has established leadership in this area and will match the post with 0.2FTE of lecturer effort. The trigger validation work will be delivered with 1.5 s-y of new effort at RHUL, to be combined with validation framework activity in WP4. RHUL have clear leadership in the trigger software and will match this new effort with 0.3 FTE of experienced physicist-programmer effort. Lancaster will be awarded up to 1.5 FTEs of new effort to work on the EvtGen and trigger performance software, retrenching existing expertise. This will be matched by 0.3 FTE of experienced research officer effort.

The GEANT4 development and ATLFAST improvements will be performed with 3 s-y of new effort to Glasgow and 1.5 s-y of new effort to UCL. UCL have led the ATLFAST project, and this post will allow their software expertise to be redeployed into the new core projects; they will match the new effort with 0.3FTE of experienced physicist programmer effort and RA effort. The Glasgow new effort will be matched by 0.3FTE of RA effort and ~0.3FTE of senior academic effort freed through a Senior Fellowship, who is acting as sub-package leader.  

4.2.4
Work package 4 – Support Software and Frameworks

The core of this activity will be 7.5 s-y of effort to UCL to develop the core software support in Artemis, validation frameworks and visualisation. This effort will all contribute to filling the overall ATLAS core shortfall. UCL have established excellence in software engineering in ATLAS and are responsible for the QA process. They will receive 1.5 s-y of new effort for the validation framework, 3 s-y for Artemis and 3 s-y of effort for visualisation. The new effort will be matched by 0.6 FTE of experienced physicist-programmer effort, 0.4 FTE of lecturer effort and 0.4 FTE of RA effort. This will be supported by 1.5 s-y in the Artemis project at Lancaster, backed by 0.3 FTE of lecturer and research officer effort; Lancaster has been developing this area with UCL from the start.  The new 1.5 s-y of validation framework effort at RHUL has already been mentioned, and will be matched by 0.3FTE of experienced physicist programmer effort.

The visualisation activity will be carried-out by 3 s-y of effort at UCL, directed by the ATLAS graphics and visualisation co-ordinator who is based there, and matched by 0.6FTE of lecturer and RA effort. This will be supplemented by 1.5 s-y of new effort at Birmingham, which has a long track record in this area, matched and directed by 0.2 s-y of lecturer effort.

Finally, ATLAS activities on the UK Grid infrastructure will be supported by 3 s-y of effort split between two half-posts at Liverpool and QMUL. The posts are staggered to allow full coverage of over the term of the project, and the splitting of the posts will allow coverage for holidays and illness.

4.3
Spend Profile

The projected spend profile is shown in Figure 2. This is based on the £2.45M total and profile indicated to us verbally in early December.  Given the flat profile in the middle years of the project, it is almost inevitable that later cost overruns will have to be covered by deferred spending, with a surplus planned in the second year. The posts are assumed to begin at SP8 on the academic related scale. The current university Academic related salary scales as of 1st August 2003 are used, with normal annual increment of one spine point and additional 2.5% inflation assumed. London weighting has also been applied to those posts assumed to be in the London area or on LTA.
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Figure 2: The projected salary profile from FY 2004-2008

In reality, it is unlikely that all of the initial tranche of posts will begin on the date indicated. Unless the start is sufficiently delayed to render the later deliverables inappropriate, these posts will run for the planned length. However, posts scheduled to begin on 1st April 2005 will all have a fixed end date. A late start of these posts will return money to the rest of the programme, as well as requiring some adjustment in the deliverables and the sharing of tasks. The assumption that all grade increments occur at the start of the financial year is also conservative, and will give rise to some small savings.

The costing at the time of the PPRP presentation in July 2003 assumed the salary scales as of 1 August 2002 and all travel be paid from the new award, as well as the hardware associated with each post. In the revised plan, with an updated cost basis, hardware and some travel costs will also come from the programme. However, there is agreement from the ATLAS UK CB that the majority of the travel costs can be borne by the ATLAS UK travel budget. In particular, the attachment of three of the posts to the ATLAS core software team at CERN for one year each will need to be funded from the general travel budget. The total estimated travel costs over the lifetime of the project are £175k.

The programme proposed has a cumulative salary cost of £2.43M. This is close to the maximum allowed, but does make several conservative assumptions, as pointed out above. Should the spending on the programme be overrunning, various actions are planned:

If the periodic programme reviews reveal shortfalls in later years that can be covered by savings in earlier years, it is assumed that the spending can be deferred. 

If the shortfalls cannot be covered in this manner, it is intended that that the second tranche of posts will be reduced in duration and some of the associated deliverables will not be met. A preliminary prioritised list of such reductions has been identified. It should be noted that the more expensive posts tend to come in the first tranche and that these are the posts most likely to suffer from deferred start dates. 

The major review at the end of the first year should be able to make a much more reliable estimate of future spend and hence allow appropriate durations to be attached to the remaining posts. The longer posts will be awarded with only two-year initial duration, with the confirmation or otherwise of an extension to the third year to be given a year in advance. The duration of each post is to be reconfirmed at the time of appointment.  

Appendix A: 
Schedule of Deliverables by Work Package

The deliverables below are a distillation of those from the initial bid, with some reductions. It should be noted that several activities have been completely deleted since the initial bid (general vertex fitter, AOD definition, installation tools, Monte Carlo history and metadata and software analysis). The reduced effort available to many of the remaining tasks has lead to either a removal of some deliverables or else a reduction in the expected functionality.

The actual schedule of deliverables will depend in part  on the take-up of the posts, both in content and in timing,although the ATLAS computing WBS dictates the required delivery times to some extent.

A.1
Work Package 1 – Low-level Tracking

SCT Digitisation and Geometry Deliverables (see 4.2.3 in original bid):

PM9: Full test using DC2 and test beam data. 

PM15: Revised digits and geometry based on SCT Test Beam Analysis. 

PM30: Full test of GEANT4 version in Physics Readiness Data Challenge.

PM36: Production version ready for ATLAS Data analysis

SCT Monitoring Deliverables (see 4.3.2 in original bid):

PM06: Requirement capture and design documents

PM12: Prototype monitoring framework.

PM21: Efficiency testing classes created and included in the Validation Framework prototype and used as part of the prototype evaluation. Simulation of differing deterioration scenarios and evaluation of monitoring software.

PM24: Barrel monitoring included in monitoring framework.

PM30: Revised classes and integration into DCS of the automated optimization procedure. Tests with cosmic rays when an installed system is available. Incorporation into the online monitoring.

PM36: Extensive off-line evaluation of the procedure using real data (document).

Alignment deliverables (see 4.4.3 in original bid):

PM12: Define optical surveys metadata and produce simulated data sets for those surveys where real data does not yet exist. Define SCT alignment database schema.

PM15: Produce software to combine the Hall probe and NMR magnetic field measurements to produce the magnetic field map for the inner detector. 

PM18: Produce a general tool to combine any complete set of surveys into an alignment file and demonstrate that it works for combining the optical surveys of modules, disks and support cylinders. 

PM21: Produce tools to combine the information from the X-ray survey with that from the FSI alignment.

PM24: First integration of barrel alignment into new framework.

PM33: Develop robust procedures that use the FSI data to correct for any short-term motions of the SCT. Alignment file difference visualization tool, exposing systematic differences between files. 

PM36:  Develop tools to combine the hardware survey and alignment systems with the track based alignment system to determine the ultimate precision alignment constants. These tools should be able to minimize the discrepancies between a current alignment file and a more up-to-date but incomplete alignment (e.g. from FSI). 

PM42: Commissioning of alignment tools using real data.

PM48: Revised production release of automated alignment tool.

Core tracking: Raw data and transformation deliverables (see 4.5.3 in original bid):

PM06:  Evaluation of code performance in DC2.

PM09: Code required for ‘Slice Test’ (major exercise) completed and validated; interface to Geant4/HEPMC “truth” objects completed and documented

PM21: New release with improvements supporting calibration and alignment, and High Level Trigger.

Core tracking algorithms: Development and maintenance of track-finding and reconstruction algorithms (see 4.5.3 in original bid):

PM18: Evaluation of code performance in Slice Test.

PM24: Release for Physics Readiness Test;

PM36: Deliver programme version for run-in and first data taking.  

Track Validation and Monitoring Deliverables (see 4.7.3 in original bid):

PM21: Initial regression tests in some sub-packages (e.g. iPatRec) deployed and included in the Validation Framework prototype.

PM33: First monitoring suite available for testing, requirement update.

PM39: Revised production version of monitoring suite.

PM42: Extensive revision of regression tests with real data. Incorporation into online monitoring.

PM48: Tracking performance paper.

A.2
Work package 2 – High-level Tracking and Reconstruction Tools

V0 and Bremsstralung deliverables (see Appendix A p30, p33 in original bid):

PM06: Requirement capture, review of existing strategies and initial design for V0 and bremsstralung tools (Documents)

PM12: First versions of the tools using first version of track objects. (Packages)

PM18: New bremsstrahlung recovery and conversion finding algorithms. Review of performance of initial package releases. (Metric: package, documents)

PM24:  Calibration and assessment of performance of new algorithms.  (Metric: packages)  

PM30: Improved versions of packages available for final shakedown. (Metric: packages) 

PM36: Production version ready for data-analysis. (Metric: packages)

PM42: Improved algorithms calibrated using real data and benchmarked using new tools. 

PM48: Detailed assessments of algorithm performance (Comp. Phys. Com. papers).

Energy flow and late conversion finding deliverables (see 4.4.3 and Appendix A p33 in original bid):

PM12: Prototype energy-flow algorithm incorporating cell-level track-seeded energy calibration and subtraction, and TRT-based electron-pion track identification. 

PM15: Requirement capture and design document for conversion finding (e/gamma WG etc.).

PM21: First implementation of new late conversion finding algorithm.

PM24: Preliminary calibration parameters for algorithms.

PM36: Fully calibrated energy-flow algorithm demonstrating improved jet pT and ETmiss resolutions. Documented assessment of performance (Comp. Phys. Com. paper).

PM42: Calibration and assessment of performance of new algorithms.

PM48: Late-conversion-finding packages, with full performance, implemented in Athena, together with detailed assessments of algorithm performance (Comp. Phys. Com. or NIM paper).

Vertexing Deliverables (see Appendix A pp31-32 in original bid):

PM06: Requirement capture and initial design for the secondary finder and fitter using pre-existing vertex object framework. (document)

PM18: First production versions of the secondary vertex finders and fitters . (package)

PM21: Secondary vertex fitter trialled in level-2 trigger and offline and evaluation (demonstration and document) 

PM24: Incorporation of impact parameter information into tags.

PM27: Improved secondary vertex fitter and b-tagger for use in Physics TDR analysis.

PM36: Production version ready for data-taking and data-analysis.

PM42: Revised version tuned on real data.

PM48: Vertexing evaluation. (Physics and NIM paper.)

A.3
Work package 3 – Trigger and Simulation software

A.3.1
Work package 3.1 – Trigger-related software

3.3.1
Deliverables / Milestones (see 5.2.3 and 5.3.3 in original bid):

PM06: Trigger validation requirement capture and design documents 

PM09: Persistency scheme for level-1 calorimeter trigger data storage.

PM12: Initial validation template for High Level Trigger developers deployed; regression testing for some packages included in the WP4 Validation Framework prototype and used as part of the prototype evaluation.

PM15: Thorough revision of level-1 trigger calorimeter simulation, including full hardware configuration

PM24: Update of level-1 simulation to include experience from prototype tests (beam and laboratory). Suite of Trigger regression tests included in the Validation Framework first production release.

PM36: Revision of level-1 simulation in light of experience from data taking. Extensive revision of trigger regression tests with real data. Incorporation into online monitoring.

A.3.2
Work package 3.2 – Simulation software

Simulation Deliverables for new Effort (see 6.2.3 and 6.3.2 in original bid):

PM09: Completion of specification document for “detector-levels” in ATLFast

PM15: Requirement capture and initial design for the EvtGen framework and bridging interface

PM18: First production version of ATLFast/GEANT3/GEANT4 ‘Comparator’ toolkit. Completion of first round of revision of parameterisations used in ATLFast, using the latest versions of the simulation (GEANT4) and reconstruction chain.

PM21: Second version of ‘Comparator’ toolkit, after experience gained with first production version. Completion of first version of “detector-levels” implemented in ATLFast  

PM24: Completion of second round of revised ATLFast parameterisations.   

PM27: Working version of EvtGen framework based on Pythia++. 

PM33: Completion of second version of “detector-levels” implementation.

PM36: Production EvtGen version ready for data-analysis, based on best physics input. Final release of ‘detector\levels’ implementation.  

PM39: EvtGen interfaces to at least one other major package in production version (e.g. Herwig++).

PM45: Incorporation of first physics input into EvtGen.

A.4
Work package 4 – Support Software and Frameworks

A.4.1
Work package 4 .1 – Support Software and Frameworks

Validation Framework Deliverables (see 9.1.3 in original bid):

PM06: Requirement capture and preliminary design document.

PM09: Prototype framework release.

PM15: Prototype evaluation document.

PM24: Use of framework for all major packages in the ATLAS release.

PM36: Use of revised framework mandatory for acceptance into ATLAS software release.

Artemis Framework Deliverables (see 8.2.2 in original bid):

PM06: Task assessment and initial design.

PM18: Complete package development. 

PM30: Performance studies – Use in Physics TDR – User feedback.

PM36: Final version of the analysis ready for data taking; full user-guide.  

PM42: Evaluation with real data (document)

PM45: Revised Artemis release (package)

PM48: Final evaluation document (publication) 
A.4.2
Work package 4 .2 – Visualisation

Visualisation Deliverables (see 7.1.3 in original bid):

PM06:  Event/Geometry data access: Task assessment and initial design. Requirements analysis for interactive algorithm execution.

PM15:  Service-based release

PM18: First implementation of data access interface (depends on LCG Pool Release 1). First prototype of interactive algorithm execution mechanism.

PM21: Secondary vertex display.

PM24: Performance/stability studies and collection of user feedback.

PM27: Energy flow projection.

PM33: Revised version supporting metadata service.

PM36: Final version of data access mechanism & interactive algorithm execution facility and demonstration; documentation.

PM39: Evaluation with real data.

PM48: Final release with evaluation document.
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		Task (section in original bid)		WP		Initial request		Revised  request		Change		Institutes to  host new effort

		SCT Digits & Geometry (4.2)		1		3		1.5		-1.5		QMUL

		SCT Monitoring (4.3)		1		4		5		1		Liverpool, Cambridge

		Alignment and Calibration (4.4)		1		6.6		6		-0.6		Manchester, Oxford, RAL

		Core Tracking (4.5)		1		3		3		0		RAL

		Tracking Validation & monitoring (4.7)		1		2.5		1.5		-1		Manchester

		Low level tracking		1		19.1		17		-2.1

		V0 Finding (4.6)		2		3		1.5		-1.5		Lancaster

				2		3		1.5		-1.5		Lancaster

				2		6		2.5		-3.5		Sheffield, Liverpool

		Late conversion finder (4.6)		2		3		1.5		-1.5		Sheffield

		Kink Finder (4.6)		2		1.5		1.5		0		Cambridge

		EflowRec (8.4)		2		3		3		0		Sheffield

		General fitter (4.6)				1.5		0		-1.5

		High Level Tracking		2		21		11.5		-9.5

		Calorimeter simulation (5.2)		3.1		1.5		1		-0.5		Birmingham

		Trigger perf monitoring (5.3)		3.1		1.5		1.5		0		Birmingham

		HLT Validation (5.4)		3.2		2		1.5		-0.5		RHUL

		EvtGen (6.2)		3.2		1.5		1.5		0		Lancaster

		ATLFast, G4 (6.3)		3.2		6		4.5		-1.5		Glasgow, UCL

		Trigger and Simulation		3		12.5		10		-2.5

		ARTEMIS (8.2)		4.1		6		4.5		-1.5		UCL, Lancaster

		AOD (8.3)				1.5		0		-1.5

		Particle  History/Metadata (8.5)				3		0		-3

		Validation framework (9.1)		4.1		6		3		-3		UCL, RHUL

		Installation Tools (9.2)				3		0		-3

		SW analysis (9.3)				1		0		-1

		Tier Support (9.4)		4.1		3		3		0		Liverpool, QMUL

		Visualisation (7)		4.2		4.5		4.5		0		UCL, Birmingham

		Support and Frameworks		4		28		15		-13

		TOTALS				80.6		53.5		-27.1
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