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Abstract
This document gives an introduction to the support and maintenance strategy for the JCOP deliveries and of the experiment Detector Control Systems (DCSs). It defines IT and PH responsibilities and presents first estimates of the resources required to implement this plan. 
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1. Introduction

1.1. Purpose

JCOP has already produced a number of deliverables and will continue to do so. These deliverables so far have been in the form of tools, components and associated documentation and training material. However, future deliverables will also include complete systems. The JCOP mandate required that the project also define a long-term support and maintenance concept for all deliverables. Therefore, the purpose of this document is to address the issues related to the support and maintenance of the JCOP deliverables and to propose a strategy for handling these both in the short to medium-term as the project progresses and also in the long-term after the project ceases. Having identified a strategy an estimate is made of the resources required to implement this strategy.
1.2. Scope

The concept is only intended to cover the JCOP-specific deliverables and not support for the chosen commercial technologies. It is assumed that the support for the underlying technologies is provided by the relevant CERN support groups during normal working hours, as well as providing on-call support
:
· CAN Fieldbus and CANOpen (IT/CO)
· ProfiBus and ModBus (IT/CO for 1st-line and AB/CO for 2nd-line)

· OPC (IT/CO)
· PLCs - Siemens and Schneider and their associated development environments (IT/CO for 1st-line and AB/CO for 2nd-line)
Although PVSS would normally come into this category as the Framework (FW) is so closely linked to it this is treated different and included in the support and maintenance strategy. 
2. SCope of the Support and Maintenance
The support and maintenance referred to in this document is for all JCOP deliverables. As such, it covers:
· All FW components:

· both those developed by the FW Core Team (IT/CO), and;
· those developed within the experiments as in kind contributions, including DIM, DIP and SMI++

· All FW documentation

· The GCS FW and the 21 GCSs, including all necessary documentation

· The DSS basic components and the 4 DSSs including all necessary documentation

· The rack monitoring, control and safety system including all necessary documentation

The support and maintenance will cover:

· Bug fixes

· Implementation and testing of agreed modifications

· Upgrading to new versions of the underlying technologies and operating systems and the associated testing

· Liaison with the teams supporting these technologies

· Provision of tutorials and training material
· Hardware repairs (GCS and DSS)
3. Role of the experiments

The DCS is hierarchically organized in several levels. The highest level deals with the control of the experiment as a whole, followed by the control systems for the individual sub-detectors and for any common infrastructure and finally below the control system of the various subsystems (e.g. HV, LV, cooling, ventilation, etc.), which may also be organised in more than one level.

3.1. Central DCS Team

The central DCS team of each experiment will be responsible for the first line maintenance of the central DCS system and central services as well as for supporting the sub-detector teams during the installation and commissioning of their control systems. This includes the integration into the central DCS system as well as integration with any infrastructure systems provided by the central DCS team. As such, this will also include the integration of the sub-detector FSM-modelling with that of the overall DCS. In addition, the central DCS team will be responsible for the integration of the DCS with the other experiment systems, e.g. DAQ, and with all external systems, e.g. LHC, Technical Services, etc.

During the running of the experiment the central DCS team will be responsible for providing first-line support for the overall DCS, i.e. when the problem is not identified to be within a sub-detector control system. This requires the members of the central DCS team to be also on-call outside of normal working hours. That means in the first instance to localise any problems detected in the DCS, i.e. to identify whether the problem is due to the DCS application layer, the underlying tools, e.g. JCOP FW, OPC server, PVSS, etc., with the system/equipment under the responsibility of a sub-detector or the experiment infrastructure, e.g. network, computers, etc. If the problem is with one of the systems/tools under the responsibility of the central DCS team
, then the team would obviously be responsible for resolving this. Otherwise the central DCS team would be responsible for contacting the appropriate external team for support and for ensuring that the problem is resolved satisfactorily. External providers would include IT/CO, PH/ESS, TS/EL, TS/CV, PH/TA1, PH/TA3, appropriate sub-detector team as well as the experiment team responsible for networking and system administration of controls computers
. 

Finally, the central DCS team would be responsible for training the shift operators in the operation of the DCS and what action to take in the case of problems.

3.2. Sub-detector Teams

The sub-detector team will be responsible for the development, installation and maintenance of their controls applications. This will include all hardware installation and maintenance. During the running of the experiment the sub-detector teams will be expected to identify and resolve any problems that arise with their control systems, including the gas systems, i.e. also be on call outside of normal working hours. The central DCS team will provide assistance for centrally provided tools and services.

3.3. ELMB

The ELMB was designed and developed by the ATLAS experiment and offered as a solution to the other experiments for use. As the ELMB is now used extensively in all experiments, e.g. rack monitoring, gas control, it is felt important to highlight here the support concept. Support for the standard ELMB and its associated OPC Server will be provided by ATLAS. This covers maintenance of the firmware and OPC Server. Hardware support will be limited to maintaining a stock of spares for replacing broken ELMBs.

3.4. Resources

It is assumed that the required technician support will not be explicitly part of the Central DCS Team, but rather would be provided from the Technical Infrastructure Team.
4. Issues

4.1. In Kind Contributions

There have already been a number of developments which have been made within the experiments and which are delivered as part of the FW. Due to the very restricted resources in the FW Core Team it is expected that other developments will follow.  This obviously raises the question of support and maintenance for such developments. The approach agreed within the FW WG, and adopted up to now, has been that the people performing such developments keep the responsibility for their support and maintenance in the short to medium-term. This is possible as most of the developments have been performed by members of the experiments’ central DCS Teams. However, there have already been some examples where the person who developed a component has left and no-one else in the experiment concerned was able to take over the support and maintenance of this component. 
However, there are a number of issues that come up with this philosophy:

· Are the developments built to the necessary quality to be supported long-term by the Core FW Team?

· Are there adequate comments in the code and is the corresponding documentation provided sufficient?
4.2. Maintenance of the Framework 
Currently there is only one version of the FW being supported and maintained. It has been requested to support multiple versions and in fact this was a recommendation of the JCOP External Review Committee. This obviously has implications for manpower as identified bugs may need to be fixed in multiple versions of the FW. 
In addition, there are dependencies between the JCOP and UNICOS FWs. This also has implications for the support of multiple versions as there is always likely to be a delay between the release of a new version of the JCOP FW and the UNICOS FW being able to upgrade its FW to be in-line with the new JCOP FW. As the GCS FW relies on the UNICOS FW this also has implications for the GCS team as well.
4.3. Maintenance of DIM, DIP and SMI++

The current situation for the support of DIM and SMI++ is:

· DIM (IT/CO for 1st-line and Clara Gaspar (PH) for 2nd-line)
· SMI++ (Clara Gaspar (PH) for 1st-line and Boda Franek (PH) supporting development)

· DIP (IT/CO for all support)
This situation is not acceptable for long-term support and hence one would like to bring this support fully into a support group such as IT/CO. However, on the other hand DIM and SMI++ are being used in other running experiments, e.g. BaBar, and these also create a certain support load for bug fixing and for additional features. This would not naturally be the responsibility of a CERN support group. What should be done?
DIP has been implemented by Clara Gaspar in behalf of all domains that will be involved in LHC, i.e. machine, technical services and experiments. It is based on DIM and provides a well-define abstract API on top of this. It is a new product that has been agreed to be supported by IT/CO. As DIP provides only a thin layer on top of DIM it is not expected to require significant extra manpower for its support after an initial period in which DIP is integrated into each domain. During this initial period additional effort will be required to provide advice on the use of the DIP API and its integration into the respective domains.

4.4. Maintenance for DSS

There will be four separate Detector Safety Systems (DSS) to be maintained and supported. Due to the concept adopted for the development of these systems they will all be based on the same basic hardware and software and will be tailored to each specific application in a data driven manner. Therefore, it will clearly be possible to support the four applications with a single team. The main issue here will be to be able to provide sufficient cover to be able to deal with holidays and illnesses. Hence, although the overall effort might be fairly low, it will be necessary to have several people trained and capable of providing such support and maintenance. The same is also true for the support and maintenance of the GCSs.
There is also the question of support for other instantiations of the DSS, e.g. if a sub-detector chooses to use the basic DSS system for its own safety system. We have already seen the DSS being extended to cover rack safety for ATLAS and probably also for CMS. Will these be supported and maintained by the same team as for the DSS? Logically this would be the case as the expertise is in the DSS Team. However, this would create an extra load.

4.5. Maintenance for the Rack Monitoring, Control and Safety System

The Rack Monitoring, Control and Safety System is composed of several components;
· Rack monitoring board

· ELMB infrastructure (CANBus, OPC Server, ELMB FW)

· Rack monitoring and control application interfacing to the ST/EL PLC
· TS/EL equipment for power distribution

· TS/CSE equipment for smoke detection

· DSS (in the case of ATLAS and CMS)

It can be seen that the rack monitoring, control and safety system, whose functionality is relatively simple, is an integration of many systems. Furthermore, the development of the overall rack monitoring control and safety system involves many different parties:
· PH/ESS – rack monitoring board and overall integration

· TS/EL – power distribution equipment and PLC for connection to DCS

· TS/CSE – smoke monitoring system

· CMS – rack monitoring application (FW development)

· IT/CO – DSS

The prime issue for the support and maintenance will be troubleshooting, i.e. being able to identify the source of a problem with distributed responsibilities. 
The CMS development is considered to be an in-kind contribution to the FW and handled as described in 5.2.
4.6. Maintenance for GCS

There will be more than 20 different gas control systems in the four LHC experiments. Although these systems are all different they will all be developed based on a common framework of components, i.e. model drive, and hence be very similar in terms of both hardware and software. Therefore, it is assumed that it will be possible to support the various applications with a single team. 
The main issue here will be to be able to provide sufficient cover to be able to deal with holidays and illnesses. Hence, although the overall effort might not be very high, it will be necessary to have several people trained and capable of providing such support and maintenance. The same is also true for the support and maintenance of the DSSs.
In addition, there is the possibility of requests to develop additional systems. These purge systems are not strictly gas systems but would lend themselves well to being developed using the same FW as the GCSs. 

4.7. Maintaining Expertise

In order to provide long-term maintenance and support it is important to maintain the knowledge in the support team. This of course raises a number of issues:
· If someone is not regularly using a product then he quickly becomes less experienced than someone who is using the product regularly

· If the team has short-term staff, such as students or Fellows, then it takes a certain amount of time before they are up-to-speed and then only a fairly short period when they are truly effective before they then leave again
· On the other hand, keeping someone with a longer-term contract motivated long-term to do only maintenance is also a major issue

It is felt that maintaining expertise is more a problem for engineering level staff and less so for technician level staff.

5. Strategy

5.1. General

The support and maintenance will be eventually moved into a relevant support group and in most cases this will be IT/CO. This is on the assumption that sufficient resources will be provided in these groups to cover the necessary support and maintenance load.

It is assumed that the IT/CO will only be able to provide support during normal working hours. This will apply to support for the underlying technologies, e.g. PVSS, OPC, DIM and DIP, as well as the specific developments, e.g. FW, DSS and GCS.

In order to be able to deal with simple problems as quickly as possible, e.g. the replacement of broken modules, rebooting of computers, etc., it is expected that technicians from the experiments working at the experimental site will intervene as first-line. These experiment technicians will obviously require some level of training from IT/CO on the various applications and technology being employed. Following this concept IT/CO would intervene as second-line and the support personnel would be expected to be of a higher level (engineer/physicist). 

5.2. In Kind Contributions

The approach adopted up to now will be continued. That is to say that anyone in an experiment performing a development for the FW will keep the responsibility for its support and maintenance during the FW development phase. However, once the development has been completed, the support and maintenance will move to the central FW team in IT/CO. However, before IT/CO takes the responsibility for the component concerned a review of the component and associated documentation will be made. This will look at the quality of the code and documentation. In the event that this is found to be insufficient for IT/CO to guarantee the support and maintenance of this component then the responsibility will not be transferred until the necessary improvements are made. Such improvements will be discussed and agreed between the FW core team and the person(s) in the experiments concerned.
5.3. Maintenance of FW

Given the fact that the FW is in the process of being redesigned and this is the highest priority activity it has been decided to postpone the support of multiple versions of the FW until the new FW is released. From this point on two versions of the FW compatible with the last two releases of PVSS will be supported. However, this will be based on the assumption that the LHC experiments move very quickly to the new FW and that support for the old version can be stopped after a couple of months.

5.4. DSS and GCS
As the DSS and GCS are based on similar technologies, PLCs and PVSS, although using different development strategies, it is expected that some synergy can be obtained. Hence, for DSS and GCS the strategy would be to have people in each team who are primarily responsible for the support and maintenance of their own system, but who have knowledge of the other system. The cross-application knowledge can certainly apply to the H/W and reloading of an application but it will be less so for actual code modification as this will require a much more in-depth knowledge of the application. This would require a minimum of two people familiar with both systems. Each would have a prime responsibility for one of the systems and a secondary responsibility for the other in order to cover absences of the other person or for high load periods. Ideally, for each system the support load would be split over two people, each working part time on this activity and part time on other activities. As mentioned in 5.1, these people would be expected to be at the level of engineer/physicist.
Although the DSS and GCS systems are not expected to evolve substantially after the start-up of the LHC it is likely that some changes will be necessary. Furthermore, in the case of GCS additional systems are being discussed (purge systems), which although not true gas systems would lend themselves well to be developed using the same FW as the GCSs. In the case of the DSS, discussions are underway on how best to incorporate rack safety functionality. This might involve the development of a dedicated Rack Safety System (RSS), which would be a clone of the DSS, or to include this functionality directly into the DSS. In the first case there would be additional systems to support and in the second case the DSS would be a much larger system which might impact on the current implementation. At the time of writing the latter options seems to be preferred.
5.5. DIM, DIP and SMI++

For DIM, DIP and SMI++ the strategy would be to cover 1st-line support in the IT/CO group. This support would cover:
· Providing support on the installation and use of these products

· Maintenance of the integration of these tools with the JCOP FW

· Aid with initial debugging of systems using these tools

· Identification of possible bugs

· Maintenance, i.e. updating when necessary, of relevant documentation

· Upgrading for new versions of OSs and PVSS, including testing

2nd-line support
 would be split between IT/CO and Clara Gaspar. This would include:

· Adding new requested and agreed functionality
· Detailed debugging and bug fixing

The goal would be that these activities, which are currently handled by Clara Gaspar, could be continued by her, as these products are also being used by other projects, but could also be performed by IT/CO if she were not available.

5.6. Maintenance for the Rack Monitoring, Control and Safety System

As described in section 4.5, the rack monitoring, control and safety system is an integration of many components and includes interfaces to many external systems. The main issue is the troubleshooting of problems. As this involves many interacting systems, as with other aspects of the DCS, it is expected that any initial troubleshooting would be performed by the experiment itself – DCS expert. Depending on the results of this first-level investigation the appropriate second-line support would be contacted as follows:
· Rack monitoring, control and safety application – IT/CO

· Smoke detection system – TS/CSE

· Electrical distribution equipment – TS/EL

· DSS – IT/CO

· Rack monitoring board – see below

The rack monitoring board is considered to be a standard Stores item, which when broken, should be replaced by an experiment technician. The board should be returned to PH/ESS where the problem will be investigated. However, except in cases where a very simple repair is required, it is not expected that such boards will be repaired (of course the ELMB will be recuperated if still functioning correctly). If a simple replacement of the board does not cure the problem then PH/ESS would be expected to intervene at the experiment site to support the experiment personnel.
Support for the rack monitoring and control application will be handled in the same way as for other FW developments (see 5.3). 
5.7. Maintenance of Cooling and Ventilation Systems

The cooling and ventilation systems will be operated from the DCS. However, the implementation and subsequent support and maintenance will be provided by the TS/CV group.

5.8. Maintenance of Magnet Control Systems

The support and maintenance for the experiment Magnet Control and Magnet Safety Systems will be provided by PH/TA3.
5.9. Maintenance of Electrical Distribution Control Systems

The experiments will have the capability to ‘operate’ the power distribution to the racks, i.e. switch racks on/off, via the TS/EL provided power distribution system. However, the implementation and maintenance of this system is under the responsibility of TS/EL.

5.10. Maintaining Expertise

The traditional method employed for maintaining expertise is for people to split their time between development and maintenance. This obviously depends on whether or not there will be new developments. It is also important that a significant proportion of these people are long-term staff. Although any new development for the LHC experiments is likely to be limited, there is the possibility that there will be development for other experiments, even if the CERN programme does not currently foresee this. 

Should there really be no new development it will be extremely difficult both to maintain motivation of the staff as well as real expertise. 
6. Resource Requirements

The requirements for support and maintenance are very difficult to estimate accurately at this time. However, a first estimation is given here:
6.1. Framework
As this is closely tied to PVSS the following estimate covers not only FW components but also PVSS. It also assumes that FW developments done in the experiments are gradually transferred to IT/CO from 2006. As we see from the chart below it is assumed that the work on the FW gradually changes from largely development to support and maintenance during 2006. This effort is transferred to a joint PVSS/FW support service.
	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	PVSS Support
	2.0
	2.0
	3.0
	3.5
	4.0
	4.0
	3.0

	FW Dev.+ Support
	4.0
	4.0
	3.0
	1.5
	0.0
	0.0
	0.0

	Required
	6.5
	6.0
	6.0
	5.0
	4.0
	4.0
	3.5

	Available

	6.5
	6.1
	5.4
	5.0
	3.8
	3.6
	3.3


6.2. DIM, DIP and SMI++

As there is currently no detailed knowledge regarding the implementation of SMI++ in the IT/CO group the following estimates are only best guesses for the moment and may well need to be revised when SMI++ has been studied in more detail.
	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Required
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5

	Available
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5


6.3. DSS

The following estimates are based on the assumption that the development work is finished in 2004 and then the effort is for support during the commissioning and testing as the system gradually evolve as well as the standard tasks of support and maintenance.
 The assumption is that the experiments will be heavily involved in the installation and commissioning, not only of the initial system, but also of any extensions to the system.
	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Required
	3.0
	2.6
	2.6
	2.6
	2.2
	1.3
	1.3

	Available
	2.6
	2.4
	2.4
	2.4
	1.4
	1.0
	1.0


6.4. GCS

For the GCS there will be a load not only during the development phase but also during commissioning. According to the current schedule full commissioning of the majority of the GCSs can only take place during the final year of the detector installation and commissioning. This will mean that even after all 21 systems
 have been developed there will be a requirement for to maintain approximately the same team size for the commissioning activities.
	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Required
	5.0
	4.3
	3.5
	3.2
	2.7
	2.0
	2.0

	Available
	3.0
	4.3
	4.1
	3.6
	2.7
	1.9
	1.9


6.5. Experiment Central DCS Teams

Below are the resources estimates for each of the experiment Central DCS Teams. These are split amongst a number of commonly agreed activities as given below:
· DCS Hardware and Software Infrastructure 

This covers the all tasks related to the provision, configuration and support of the controls infrastructure, including PC, networking equipment, storage systems, etc. This includes the installation and administration of the operating system and basic software required for controls, e.g. PVSS.

· Experiment Infrastructure Services 

This covers the development and support of all experiment common controls services, e.g. rack control, environment monitoring, DSS, etc.

· Central DCS Development 

This covers the development of the central DCS application, including the overall FSM modelling, the interfacing to external system, e.g. cooling and ventilation, LHC, etc., as well as the development of common tools and components to be used by the sub-detectors.

· Central DCS Support 

This covers the support and maintenance of the central DCS application as described above.

· Interfacing to Front-End Electronics 

This covers specific developments for interfacing to, and the configuration of, the front-end electronics systems.

· Interfacing to External Experiment Systems 

This covers all specific development for interfacing to external experiment systems such as DAQ, Trigger, etc.

· Sub-detector Development

This covers any support given to the development of the sub-detector specific controls applications.

In addition, the Central DCS Teams may have additional experiment specific responsibilities.

6.5.1. ALICE

	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	DCS Hardware and Software Infrastructure
	0.1
	0.4
	0.3
	0.1
	0.1
	0.1
	0.1

	Experiment Infrastructure Services
	0.9
	1.4
	1.1
	0.4
	0.2
	0.2
	0.1

	Central DCS Development
	3.0
	3.0
	2.0
	0.5
	0.5
	 
	 

	Central DCS Support
	0.3
	1.0
	2.0
	3.0
	3.0
	3.0
	2.0

	Interfacing to Front-End Electronics
	0.5
	0.5
	0.1
	0.1
	 
	 
	 

	Interfacing to External Experiment Systems
	0.2
	0.2
	0.3
	0.4
	0.3
	0.1
	0.1

	Sub-Detector Development
	1.0
	1.0
	0.2
	0.1
	 
	 
	 

	Installation and System Administration
	1.0
	2.0
	2.0
	2.0
	 
	 
	 

	Total
	7.0
	9.5
	8.0
	6.6
	4.1
	3.4
	2.3

	Assumed
	6.0
	3.5
	2.0
	2.0
	2.0
	2.0
	2.0


6.5.2. ATLAS

	
	2004
	2005
	2006
	2007
	2008
	2009

	DCS Hardware and Software Infrastructure
	0.2
	0.3
	0.2
	0.2
	0.1
	0.1

	Experiment Infrastructure Services
	0.3
	1.0
	1.0
	0.5
	0.3
	0.1

	Central DCS Development
	3.0
	2.5
	2.0
	1.5
	0.5
	0.2

	Central DCS Support
	0.2
	0.3
	0.5
	1.0
	1.0
	0.8

	Interfacing to Front-End Electronics
	0.3
	0.4
	0.3
	0.2
	0.1
	0.1

	Interfacing to External Experiment Systems
	0.5
	0.4
	0.3
	0.3
	0.1
	0.1

	Sub-Detector Development
	0.4
	0.4
	0.5
	0.4
	0.2
	0.2

	Total
	4.9
	5.3
	4.8
	4.1
	2.3
	1.6

	Assumed
	3.9
	3.5
	3.5
	1.3
	1.0
	1.0


6.5.3. CMS

	
	2004
	2005
	2006
	2007
	2008
	2009

	DCS Hardware and Software Infrastructure

	0.1
	0.1
	0.1
	0.1
	0.1
	0.1

	Experiment Infrastructure Services
	1.5
	1.5
	1.5
	1.5
	0.5
	0.5

	Central DCS Development
	2.0
	2.0
	2.0
	2.0
	0.0
	0.0

	Central DCS Support
	0.0
	0.0
	0.0
	0.0
	1.0
	1.0

	Interfacing to Front-End Electronics
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Interfacing to External Experiment Systems
	0.2
	0.2
	0.2
	0.2
	0.1
	0.1

	Sub-Detector Development
	1.0
	1.0
	1.0
	1.0
	0.3
	0.3

	Total
	4.8
	4.8
	4.8
	4.8
	2.0
	2.0

	Assumed
	2.5
	2.5
	1.0
	0.3
	0.0
	0.0


6.5.4. LHCb

	
	2004
	2005
	2006
	2007
	2008
	2009

	DCS Hardware and Software Infrastructure
	2.0
	2.0
	2.0
	1.0
	1.0
	1.0

	Experiment Infrastructure Services

	1.0
	1.0
	1.0
	1.0
	1.0
	1.0

	Central DCS Development

	3.0
	3.0
	2.0
	1.0
	1.0
	1.0

	Central DCS Support
	1.0
	1.0
	2.0
	2.0
	2.0
	1.0

	Interfacing to Front-End Electronics
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0

	Interfacing to External Experiment Systems
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Sub-Detector Development
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Total
	8.0
	8.0
	8.0
	6.0
	6.0
	5.0

	Assumed
	6.0
	6.0
	5.0
	5.0
	5.0
	5.0


7. Risks

There are a number of potential risks which may have an impact on both the strategy and/or the manpower requirements. These are listed below:

· In order to minimise resource requirements there is a major collaboration between JCOP and the LHC Cryogenics Team. The UNICOS Framework is being used as the basis of the GCS Framework which provides significant saving in the manpower for development and more importantly for long-term maintenance. Similarly, the supervisory part of the UNICOS Framework uses many components from the JCOP FW and has been designed to be compatible in order to share supervisory level development. Although such collaboration provide clear benefits as described above, they also introduce additional constraints. Changes in either of the UNICOS or JCOP FW cannot be done completely independently from one another. In addition, requirements from the other party must be taken into account for new developments. There is clearly a risk that if these developments are not kept compatible that the overall benefits will be lost and additional resources for long-term maintenance required. It is felt that some sort of formal agreement is needed between the JCOP and UNICOS teams in order to define the process for discussing and agreeing changes to either FW as well as the longer-term maintenance of versions.
· Manpower allocation. In a meeting with the IT and EP management in September it was agreed that the programme of work of the IT/CO group was appropriate but that additional resources were required for the DSS Team, for experiment support and for security to perform this work correctly. To-date only a sub-set of these additional resources has been found. Hence, there is a very serious risk that the programme of work of the IT/CO cannot be maintained as foreseen and as required by its users if such resource shortfalls are not addressed.
· During the same meeting with the IT/EP management the question of the staff profiles was raised. The resource estimates in this document assume that these come with the appropriate profile. We have seen that the efficiency of people with an incorrect profile can be significantly lower than 100% - even approaching 0% in some cases.
· The estimates are based on the known and agreed programme of work. Discussions in both the DSS and GCS projects would indicate that additional work may be requested, e.g. RSS or expanded DSS systems and purge systems. These or any other additional systems/developments cannot be performed without a corresponding increase the in the resource requirements.
· The resource requirements give only the minimum requirements i.e. do not include any slack. That is to say that even minor perturbations, e.g. someone having to go into hospital for a few weeks, can have a significant impact on the ability of the group to fulfil its commitments.
8. Summary of Open Issues

· Are the developments built to the necessary quality to be supported long-term by the Core FW Team?

· Are there adequate comments in the code and is the corresponding documentation provided sufficient?
· Does DSS Team support all other applications built using the DSS technology, e.g. if a sub-detector wishes to use the DSS concept for its own safety system?
9. Conclusion

This document has addressed a number of issues connected to the long-term support and maintenance of JCOP development. The resource estimates must be taken to be initial estimates which will be refined if and when necessary as the project proceeds and more understanding of the support and maintenance load emerges.
It must be stressed that the estimates given here are the minimum requirements and do not include any contingency. This means that based on these numbers there would be significant risk should anything unplanned for happen, e.g. member of staff leaving at short notice, extended period of sickness, etc.













































� The resources are not foreseen to provide a full piquet service and hence this on-call support would be on a best effort basis.


� This would also include components provided by the central DCS team, e.g. for ATLAS the ELMB, for LHCb the Credit Card PC, for CMS the RMCSS and for ALICE the Infrastructure Control System.


� If this is not covered by the Central DCS Team.


� All DIP support, 1st and 2nd-line, would be provided by IT/CO.


� The figures given under available are the number of people available. However, it must be noted that the profile of the people available does not always match the requirement.


� Does not include the support for additional systems, e.g. CMS RSS, or additional work for extended DSS systems to cover rack safety


� Does not currently include resources for the development and support of possible additional systems, e.g. purge systems


� PC, networking and operating system administration and support is a task of the CMS DAQ group.


� Includes development and support.


� Assumes that the DCS will not be fully automated at start-up. Some development effort will be required even after start-up.
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