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�The Task



Controls for main magnets were to be implemented on PCs for existing hardware modules.

Communication between the different PCs was to be by IPX or SPX.

The Data Base and the program sources had to sit in the Novell File Server.







Console Programs



File Operator

Injection Program

Device Manager for main magnets and some other devices







Server Programs



Update Server

Magnet Command Server, single device

Magnet Command Server, all devices







Data Base



All the data about magnets are stored in a set of dBase tables:

All programs handling main magnets read a common initialization table which contains data changing only when hardware changes: Sedac addresses, maximal/minimal currents, etc. 

The magnet command server for all devices maintains a set of tables which contain currents and states of magnets which allow the File Operator to save current machine states or recover formerly saved ones. 







Hardware



1 SedPC (Sedac Interface) for 34 PSC-modules (PowerSupplyControler module, 32 Registers of 16 Bits),  which controls the power supplies for quadrupole- or sextupole circuits.

1 SedPC for 1 PSC-module which controls the power supplies for the dipole circuit. 

1 SedPC for the pulse generator module for controlling all magnets and correction coils synchronously.
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The Device Manager for Main Magnets

(Overview: fig.4)



�Device List (fig.2,fig.3)



The Device List shows for each circuit name, status and, on choice, either demanded currents, deviation between demanded and measured currents, or Sedac adresses. It is updated with 1 Hz by the Update Server.





Device Panel



Operation (fig.2): 

By means of the Device Panel the circuit selected in the Device List can be operated.

It allows to change the demanded current and to change status. It gives more information about status than the Device List.

Service (fig.3): 

Additionally a service panel may be selected which gives access to all registers of the module controlling the selected power supply.

As the operating on power supplies in most cases involve a pulse generator, a pulse generator panel may be selected as well.

There is another special panel to be selected which allows common operations on all power supplies in the Device List, e.g. switch all power supplies on or off, reset micro in all modules.
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Device Server Programs for Main Magnets





�Update Server



The update is driven by the Cycle Message which is received with 1Hz.

Long update:

Reads 10 registers per PSC-module:          350 Sedac telegrams, about 160 msec

Sends 3 broadcasts, each with 35 values to serve the Device List

Sends 1 broadcast with 35*7 values to serve Device Panels

Short update:

Reads 5 registers per PSC-module:           175 Sedac telegrams, about 110 msec

Sends 3 broadcasts, each with 35 values to serve the Device List

Sends 1 broadcast with 35*2 values to serve Device Panels







Magnet Command Server for a single device



Serves commands from Device Panels for a single device. Commands are transmitted by IPX.

An important task for this server is to change the currents of the power supplies:

The demanded currents (resolution: 16 or 18 bits) can’t be set but have to be reached by incrementing bit by bit which is done in two different modes:

one Sedac telegram for each bit 

increment by means of a pulse generator, each pulse increments one bit







Magnet Command Server for all devices



Serves File Operator and a special Device Manager Panel for operations on all magnets.

The commands from File Operator are transmitted by SPX, the commands from the Device Manager by IPX.

Some tasks transformed by this Server:

Save the set of demanded currents of all power supplies of PETRA in the database.

Get a set of demanded currents from the database and change synchronously the currents of all power supplies. This is done by means of a pulse generator which pulses are fed into all Sedac lines with devices to be changed synchronously (main magnets, correction coils). This task is used to transform the machine from one energy state to another.

Get a set of demanded currents and states from the database and change asynchronously the states and currents of all power supplies. This task is mainly used to transform the PETRA machine in a mode for a different sort of particles. 



�





First Experiences



�During development it was possible to switch the concerned Sedac lines between PC and the old ND

Computer. By this way it was easy to compare the results of programs on the different platforms.



Limitations of Windows were felt, when too many device server programs are running on one device server PC. But in all cases it was not so difficult to rewrite some of the programs using fewer window resources. 



The concept of braodcasting all process data with 1Hz makes programs very lucid. All programs which had to be added afterwards only have to listen to the broadcast and don't have to access the data by themselves.
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Generator Server PC



Magnet Server PC



Server PC for Vertical Correction Coils



Server PC for Horizontal Correction Coils



34 PSCs



PSC



PSC



PSC



31 Quadrupole Circuits

 2  Sextupole Circuits



Power Supply



Power Supply



Power Supply



Generator



Sedpc



Sedpc



Sedpc



Sedpc



Sedpc



Magnet Command Server

All Devices

serves File Operator



Magnet Command Server

Single Device



Magnet Update Server

All Devices



Generator

Server

Program



Control of Main Magnets of PETRA

Fig.1



File Operator



Injection Program



Magnet Device Manager



Console Programs



Network



Device Server PCs



Sedac Interface



Sedac Moduls



Power Supplies



Magnets



1 PSC



Dipole Circuit



Device Manager for Main Magnets

while Operating

Fig. 2



Device Manager for Main Magnets

Service Panel

Fig. 3



Online Overview: Status of all Programs and PCs needed by the 

Device Manager for Main Magnets

Fig. 4








