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Abstract:
The purpose of this document is to provide an integrated plan of the JCOP activities. This plan will be regularly updated, for each JCOP Controls Co-ordination Board (CCB) meeting, to reflect the situation at that time and thus will cover a sliding three-year timeframe. This document is complemented by a MS Project Gantt chart which gives an overview of the milestones and includes the responsibilities for each activity.
Programme Of Work

The JCOP Programme of Work has been defined in discussions with the four LHC experiment representatives and is documented in the Programme Plan [1]. This defines a number of sub-projects with a brief description of the scope, deliverables and milestones. For the sub-projects which have been started, this also includes the name of the sub-project leader and the resources allocated to this project. This information forms the basis of this plan. 

As with all projects, JCOP will have a defined end date. Based on the current LHC schedule (start-up in April 2007) and the programme of work, it is assumed that JCOP will come to an end approximately at the end of the first year of running (currently April 2008). Obviously, this does not mean that the JCOP deliverables will not need to be maintained after this date. However, the maintenance activities are assumed to be taken up by the CERN service groups, and it is an important task of JCOP to ensure that a suitable maintenance concept is established in consultation with the experiments, the EP and IT management and the GLs of the relevant service groups. Please see ‘JCOP Support and Maintenance Concept’ – CERN-JCOP-2003-16 (this is yet to be released).
Activities and Resource Requirements

Project Management

JCOP is led by the project leader who is responsible for the day-to-day running of the project, including the organisation and running of regular project team meetings, and for reporting back to the JCOP Executive Board (EB), Controls Co-ordination Board (CCB) and Controls Oversight Board (COB). He is responsible for co-ordinating with external entities as well as leading a number of co-ordination groups within JCOP (Framework Working Group (FW WG) and the DSS Advisory Board). Other project management activities include the supervision of all JCOP sub-projects and the planning for these in collaboration with the respective project leaders, the organisation and running of regular project team meetings as well as occasional workshops.

This activity requires ~ 0.7 FTEs and this is expected to remain more or less constant over the duration of the project.

The main activities over the next three years will be to:

· Discuss and agree priorities and milestones for JCOP deliveries with the experiments and as possible changes to these

· Develop, discuss and agree a maintenance and support concept for all JCOP deliverables

· Clarify and agree interfaces with other entities

· Ensure the sub-projects provide the necessary deliverables according to schedule

· Organise, as required, follow ups to the JCOP External Review

· If appropriate, organise a JCOP Workshop IV 

· If appropriate identify and agree with the EB additional JCOP activities

Framework

The aim of the Framework project is to deliver a comprehensive set of common components to aid the development of the LHC detector control systems. The components to be developed, their relative priorities and planning are discussed and agreed in the regular FW WG meetings and the EB. Each experiment is represented at these meetings and these representatives are expected to provide an interface between the Framework Team and the development teams in the experiments.  

The Framework is intended to be fully component-based allowing users to selectively use components in the DCS development. The components are to be delivered according to the experiment needs. 

The sub-activities of the Framework project are:

FW Redesign:

In general terms the aim of the redesign is to simplify the implementation and use of the FW and thereby also reduce the number and complexity of panels. This should also ease the long-term maintenance. Another aim of the redesign is to avoid the need for custom developments and hence use PVSS standard features as much as possible. The final aim of the redesign is to enable users of the FW to add more easily their own components to it, i.e. simplify the integration of new components. Thus, the three main areas being addressed are:
· Handling of hierarchies of devices

· Configuration of devices

· Integration of new devices

The redesign primarily addresses the core of the FW but many of the components will also need to be modified to be compatible with the new design of the FW. It is not intended to provide backwards compatibility.
Devices:

· CAEN – a component providing the PVSS modelling of CAEN SY1527, SY527, SY127 and SY403 crates, their boards and channels. It includes panels and scripts to create, delete and configure crates, boards and channels of these types. Simple operation panels aimed at experts for debugging and diagnostics purposes are also provided. This component includes the connection possibilities via OPC using the CAEN OPC server.
· ISEG – a component providing the PVSS modelling of an ISEG mainframe, its modules and channels. It includes panels and scripts to create, delete and configure a mainframe, modules and channels of this type. Simple operation panels aimed at experts for debugging and diagnostics purposes are also provided. This component includes the connection possibilities via OPC using the OPC server from ISEG.
· ELMB – a component providing the PVSS modelling of a CANbus, its node (ELMB) and its channels. This provides a set of panels and scripts for the creation, deletion and configuration of the CanBus, the attached ELMBs and their channels. This component also provides a set of simple panels for monitoring the status of the CanBus, the ELMBs and the channels. This component supports a connection mechanism via OPC using the ATLAS ELMB OPC server. This also creates the configuration file for the OPC server.
· Wiener PS - a component providing the PVSS modelling of Wiener low voltage power supplies and their channels. It includes panels and scripts to create, delete and configure crates and channels of this type. Simple operation panels aimed at experts for debugging and diagnostics purposes are also provided. This component includes the connection possibilities via OPC using the Wiener OPC server.

· Wiener Fan Tray/ VME Crate - a component providing the PVSS modelling of Wiener Fan Tray/VME Crates. It includes panels and scripts to create, delete and configure Wiener Fan Trays/VME Crates. These allow in addition to add/remove crates from a rack. This component also provides a set of simple panels for monitoring the status of a single crate with the possibility to switch a crate on/off. This component supports a connection mechanism via OPC Simple operation panels aimed at experts for debugging and diagnostics purposes are also provided. This component includes the connection possibilities via OPC using the Wiener OPC server.
· Rack – a component providing the PVSS modelling of a rack. A set of panels and scripts are provided for creating, deleting and configuring racks. These allow to add/remove racks from a barrack. This component also provides a set of simple panels for monitoring the status of a single rack and of multiple racks with the possibility to switch a rack on/off. The number of racks displayed in a single panel is user-definable. This component supports a connection mechanism via OPC using the ATLAS OPC server to the rack monitoring system and hence will therefore require the installation of the ELMB component. It also supports a connection to the ST/EL PLC via tbd mechanism.
· AI, DI, DO, AO – this component provides the PVSS modelling of simple analog and digital inputs and outputs. Panels and scripts to create and configure channels of this type are provided. Simple operation panels aimed at experts for debugging and diagnostics are also provided. This component includes the connection possibilities via OPC (using whatever OPC server is applicable) and DIM.

· PS/SPS data server – a component for obtaining PS/SPS beam line data. This component includes the connection to the PS/SPS systems via their own protocols, and publishes the gathered data to PVSS via DIM. This is a component which has been developed to support the test beam activities and will not be required for the final systems.
Support for Communication Interfaces:

· OPC – essentially this is the PVSS-provided OPC Client driver. 
· DIM – an API manager which acts as a DIM client and server.
· DIP – a PVSS driver supporting the DIP protocol.  This will provide panels for configuring the data to be exchanged with the external systems.
Application to Interface to External Systems:

There is a similar philosophy for all external services, i.e. connection via DIP and providing generic panels, as far as possible, which can be configured for each experiment. In addition, all components provide panels which allow to start, stop and set parameters in each of the systems (excluding LHC). Each component includes synoptic panels showing monitored quantities. Some panels are generic and can be parameterised, for example:

· Show power distribution status (parameter: point 8)

· Show gas system status (parameters: LHCb, Muon)

· And allowing parameter setting when relevant.

All use the DIP driver component as a default connection mechanism (with the exception of the DSS/DCS connection - tbc).

· LHC machine – a set of simple panels for displaying LHC status information. It still needs to be defined what this information might be. This panel only covers the information that is commonly required. 
· Cooling and ventilation – can this be generic apart from the status of the primary cooling? Perhaps a generic panel per cooling system allowing to switch on/off and vary the set point for each loop. It would also include a panel for the primary cooling status and for the status of the ventilation at that experiment site. If appropriate, this will include a cooling rack device.
· Electricity – a simple panel showing the status of the electricity supply which can be parameterised for each experiment
· DSS – component which enables alarms and monitoring information received from DSS to be shown via the DCS alarm display and synoptic panels

· CSAM – component which enables alarms received from CSAM to be shown via the DCS alarm display. This should be able to be parameterised for each experiment site.
· ST access control system for each experiment site – a set of panels giving the status of the access control system, whether it is possible to enter the restricted areas, who is currently in the  restricted area, the status of all doors, etc,  configurable for each experiment site.
· MCS – can this be generic. Might it be possible to have a generic panel for warm magnets and another one for cold magnets?
· Primary gas – a simple panel showing the status of the primary gas supply which can be parameterised for each experiment, e.g. status of each gas supply line (okay/error) and the amount of gas left.
Tools:

· Core – the device editor/navigator for creating, configuring and viewing devices as well as for creating and viewing hierarchies. There are four views; the hardware catalogue, the logical view, the Device Unit Type catalogue and the FSM hierarchies. The core also provides the basic set of libraries for performing operations such as creating and configuring dps. It provides the capability to create and configure individual devices or sets of devices. All other FW components, with the exception of the installation tool, require this component to be installed as a precondition.
· Controls hierarchy (FSM) – a tool for creating and configuring hierarchies of devices with FSMs behaviour. This also implements the rules of partitioning as defined in the design of the AWG [2]. This tool integrates into the Device Editor/Navigator for the creation and editing of the Device Unit Type view and FSM hierarchies.
· Interface to conditions database – this component provides a set of panels and scripts for defining PVSS data to be stored in the common conditions database, e.g. an interface such that when one writes a string in a given DP it goes to the CondDB (maybe folder=DPname and Validity start time=PVSS timestamp) and tools to set up these Cond DPs (tbd). The component provides a standard interface mechanism between PVSS and the database API, e.g. an API Manager.
· Interface to configuration database – this component provides a standard interface to a configuration database for storing and retrieving configuration data from/to PVSS in a device-oriented manner, both static information and dynamic configuration data (recipes, e.g. set points, alarm limits). As there is not yet a firm definition within the experiments regarding the configuration database, the prototype implementation assumes a RDBMS and is based on Oracle/MySQL. The prototype implementation allows devices already configured in PVSS to be stored into the configuration database into versions and retrieved from it. In addition, the possibility to store PVSS device dynamic configuration data, such as set points, alarm limits, etc., often referred to as recipes, into the configuration database in versions and retrieval of such recipes back into PVSS.
· Data visualization – one aspect of this is the trending tool. This tool provides a simple interface to allow users to create and configure individual trending plots or pages of trending plots (up to 36). A mechanism is provided to define templates. The plots can be either time-history plots or histogrammes. It must be checked later whether the ETM improvements to trending combined with the trending tool are sufficient. A ROOT interface could be interesting in some cases and this should allow when clicking on a PVSS synoptic to open a ROOT histogram as a separate window passing the required data at the same time.

· Alarm system - a component which allows:
· Alarm generation in a device oriented manner so it as to be thought of on a device specific basis. For performance reasons alarm sources should be reduced to a relevant minimum. (For example if a HV crate can issue a trip alarm, it would be better to use this one and check what channel(s) tripped instead of using the channel trip alarm individually)

· Summary alarms should be used to group alarms coming from logically grouped entities (i.e. Tab 2 in internal jargon)

· Alarm Visualization can make use of the PVSS alarm display configured for our usage. Alarm visualization should be subject to the hierarchical organization and to the partitioning state, i.e. depending in which sub-system the alarm display is opened only alarms from that sub-system and included children should be shown. This will provide facilities for post-mortem analysis and for displaying external alarms, i.e. alarms not generated directly within PVSS.
· Web access – currently this is assumed to be satisfied by the PVSS provided remote-installable UIM  for the majority of uses. However, an additional facility allowing static panels to be viewed via the web needs to be provided for the start up of the experiments.
· PVSS access control – a component which provides panels and an associated library to define user access privileges level according to domain and to define the domains themselves. This would allow users to be associated with groups for which access privilege levels could be applied. A function is provided which returns whether a user has the required privilege to perform an action in a specified domain.
· Installation tool – this component is based on a set of panels and associated libraries. It allows users to add, update or delete FW components to/in/from their project. 
· Archiving - It must be checked that the ETM mechanism is sufficient for our needs.

Support and Maintenance:

Two versions of the JCOP FW should be supported. This implies that bug fixes are implemented for both versions. New features are only added to the most recent version. This will commence with the release of the redesigned FW. This relies on having at least two staff members working on the core FW long-term.
Resources:

This project is led by Manuel Gonzalez Berges (90%) with support from the following members of IT-CO:

· Sascha Schmeling (60%)
· Belinda Chan (70%)
· One fellow (Laura del Cano  - 80%)

· One student (Diana Gonzalez Inglesias - 100%)
· Oliver Holme (80% from mid-September 2003)
In addition, the experiments support specific components:

· ELMB – ATLAS (Fernando Varela)
· ISEG – ALICE (Sorina Popescu)
· Controls hierarchy – LHCb (Clara Gaspar)
Assumptions:

· Requirements for the Applications to Interface to External Systems are known in time to commence the development as given in the Gantt chart. Otherwise, these developments will need to be delayed appropriately
· Additional discussions will be held with ETM regarding required functionality that is currently missing
Scaling Up PVSS

This project is investigating the scalability of PVSS. This is looking at aspects related to an individual PVSS system; to identify possible limitations and to develop guidelines for the distribution of PVSS managers in a scattered system to optimise performance. It also looks at issues related to building large distributed systems and in particular to identify any limitations such as the number of systems it is possible to connect, memory usage when connecting large numbers of big systems together and performance issues such as throughput and start-up time.
Resources:

This project is run by Paul Burkimsher (70%). He is supported by Frank Glege/ Robert Gomez-Reino Gorrido from CMS, particular in the use of the 12/64 machine CMS Linux clusters.

GCS

The aim of the GCS project is to develop and maintain the gas control systems for all LHC sub-detectors. To reduce the work required, these systems will be based on a set of common building blocks. In close collaboration with the gas team of EP/TA1, the project team has gathered the requirements and is in the final stages of the design and development of the common building blocks. These will be used to implement the 23 gas control systems. 

After a detailed evaluation of the UNICOS framework being developed for the cryogenics control system, it has been decided to base the gas control system building blocks on a combination of the UNICOS and JCOP frameworks. As a result, there is a close collaboration between the GCS, the JCOP Framework and UNICOS teams.

The main activities over the next three years will be to:

· Complete the requirement and design phases

· Implement and validate the building blocks at both the PLC and supervisory levels (GCS Framework)

· Implement the sub-detector gas control systems according to the needs of the sub-detectors. The first implementation, which is of the ALICE TPC, is currently nearing completion.

As the needs of the sub-detectors, in terms of planning, are frequently changing, the planning for the GCS project must change accordingly. Such changes must be discussed and agreed with EP-TA1 as well as the appropriate sub-detector representatives. Furthermore, such changes can only be accommodated if within the available resources.

Assumptions:

· The sub-detector GCS developments can be spread evenly over the period 2004/2006
· The EP/TA1 group together with the experiments are responsible for the installation of all required equipment in the experimental areas and for conducting the commissioning test. The GCS Team will support these tests.

· Two staff members leaving (Sep. and Nov. 2004) are replaced.

Resources:

· The project is led by Renaud Barillère (50%) working closely with Stefan Haider from EP/TA1. Renaud has a team from IT-CO:
· Géraldine Thomas (90%)
· Jacques Rochez (60%)
· Soren Olofsson (50%)

· Mark Beharrell (for FlowScan implementation)

· One fellow (Simon Stovin-Bradford – 80%)

· One student (Francisco Mico Montava – 100%)

And support from:

· Steven Pavis EP-TA1 (50%)

DSS

The DSS project was initiated to address a missing area of functionality, equipment protection, not covered by either the experiment control systems or the CERN Safety Alarm Monitoring System (CSAM). The project is split into three major phases:

· a prototyping phase in which a system design is made and validated

· a development phase in which the 4 LHC DSSs will be implemented and commissioned

· an operations and maintenance phase throughout the life-time of the experiments

The first phase has been performed by the DSS Team under the supervision of the DSS Advisory Board. 

The main activities over the next three years will be

· 2nd half of 2003 will be the first implementations of basic systems for LHCb and CMS which will be used in addition to validate the concepts in realistic environments
· During 2004 the first implementations for ALICE and ATLAS will be implemented 

· 2004-2007 will be a gradual expansion of the systems

Resources:

The project is being led by Bruce Flockhart (30%) with a team of:

· Giulio Morpurgo (100%)

· One fellow (Stefan Lüders  - 100%)

· In addition, a technician is required to support the commissioning and later maintenance of the system.
Assumptions:

· The Fellow’s contract is extended until the end of 2004

· A technician is provided for the project from July 2003

· Assembly of the racks is performed in one block and outsourced via EST
Rack Control

The Rack Control System (RCS) is being developed as part of the overall common rack project. In the past few months the scope of the project has changed. Originally, the RCS was intended to provide temperature and humidity monitoring, power control (sub-rack level) and implement a safety chain. This was foreseen for all racks, including in the cavern and hence it was necessary for the system to be able to operate in a magnetic and radiation environment. This implied that standard commercial systems would not be suitable and that an extensive evaluation of components would be necessary. However, in the light of the problems discussed above, as well as the flexibility offered by ST-EL, it has been decided to reduce the scope of the RCS. The control over the rack power will be ensured by equipment provided by ST-EL, but under the control of the DCS. Similarly, although the safety chain will be implemented as part of the RCS, the output will go as hardwired signal to the ST-EL provided equipment. This greatly simplifies the RCS and removes the need for extensive evaluation of components as the monitoring function can be handled by connecting the sensors to an ELMB, which has been validated for use in the cavern environment. From the ELMB the connection to the DCS is via the ELMB OPC server.

Therefore, the main tasks of the RCS project are to clarify the interface to the ST-EL equipment, to select appropriate sensors, determine appropriate positions for these in the racks, integrate and test a RCS module (PCB and associated sensors) in a rack interfacing to the ST-EL equipment.

The responsibility for the integration of the RCS in all the LHC experiment racks needs to be clarified. 
Resources:

This sub-project is led by Paul Maley of EPP/ESS with some support from a technician in EP/ESS.

Assumptions:

The system that will be provided by this project will need to be integrated into PVSS. This will be done as part of the Framework project under the item Rack device.
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� This will be a staged implementation, i.e. the DSS is be continually expanded as more and more equipment is installed at the experiment sites
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