EXPERIENCE IN THE EXPLOITATION OFA LARGE CONTROL SYSTEMG.Daems, F.Perriollat, Ch.SerrePS Division, CERN, CH-1211 Geneva 23, SwitzerlandAbstractExperience of a four-year exploitation of the large control system of the CERN PS accelerator complex ispresented with special emphasis on the parameters which are very sensitive to the exploitation teamproductivity. The software tools suite used in this daily maintenance is described and a particular analysis of thepower and benefits of the advanced software technology used for the architecture of this suite is explained. Theintegration of this suite into the control system is presented, as well as its use in the control systemdevelopment phase. Some considerations of the potential benefit of an Object Oriented equipment access areoutlined.1. INTRODUCTIONThe latest version of the CPS (CERN Proton Synchrotron) control system has now been in use for four years(1992- 5) on six of the nineÊaccelerators forming the CPS complex [Fig.1]. The system [Fig.2 & 3], [1]is based on the ÒStandardÓ model with 3Êlevels: interaction, front-end computing and equipment control. AnEthernet network running TCP/IP links the user interface, the central services and the real-time equipmentprocessing, while field-buses (CAMAC and 1553) interlink the equipment to the real-time equipmentprocessing. The total number of items controlled is around 10000, not including the instrumentation.

2The experience gained in the exploitation of such a large control system is presented, with a special emphasison the integration and the expected benefits of modern software technologies such as the Object OrientedProgramming and Development and the Knowledge Based Techniques.2. WHAT THE CPS CONTROL SYSTEM EXPLOITATION INVOLVES2.1 The environmentThe CPS Accelerator Complex operation runs round the clock, 24 hours a day, ten months a year, with twoshort intermediate stops of 2 to 3 days. This means that new installations, modifications and maintenance arenot easy. Nevertheless, because the CPS complex is the source of all the particles beams at CERN, its operationevolves continuously. There are several machine development periods interlaced with the normal running of themachines which result in constant modifications and updates to the control system and may require softwarechanges in the operational environment. In addition two points should be noted; the software developers often areonly transitory people such as fellows or students, with all the follow-up problems and the exploitation teamhave to deal with a historical inheritance, translated into a great diversity of interfaces and equipments, some ofthem only partially renovated due to budget constraints.The CPS operation requires frequent daily operational changes, for example for antiproton transfers. The presentstaff policy results in a continuous rotation of operators with short-term contracts which leads to lessexperienced staff. As the operation of the machines is seen by the operators through a thick control layer, it isnecessary for controls people to have some knowledge of how to operate in order to be able to help theoperation crew in its daily job. This sometimes allows the exploitation people to identify as operation faults,things that were initially reported as control faults.

3correct the faulty control elements (hardware side), check and restart the faulty software components and finallysupport the operation team to recover and return to the required operational state.The off-line exploitation involves practically all the people of the Controls Group in order to improve thereliability and the robustness of the control system (hardware as well as software). A regular weekly exploitationmeeting enforces a strict follow-up of the different problems and changes. Agreed upgrades, extensions orenhancements are mainly coordinated by the exploitation team. It also proposes and develops the necessarydiagnosis and exploitation tools.

bridge DSC DSC DSC bridge DSC DSC DSC bridge DSC DSC DSC bridge DSC DSC DSC

DSC DSC DSC

DSC DSC DSC LPI LINAC 2&3 PSB CPS SL/control network PS/control network

CERN/public network_{SL FDDI backbone}

CERN FDDI backbone network

LEAR ISOLDE PS offices and tests

bridge bridge

Router

DSC DSC DSC

DSC DSC DSC

DSC DSC DSC

Novell server

VMS server

Unix servers

Local servers

PCsUnix workstations PCs Meyrin Control Room and central services

(Central Timing, SOS).

Local server

Local server

Local server

Local server

Local control room stations & accelerator specific front-ends

Common PS/SL database