[image: image4.wmf]
(PRELIMINARY)

Smita Sathe and Jinhu Song

June 27, 2000

BNL/SNS

BROOKHAVEN NATIONAL LABORATORY

UPTON, NEW YORK  11973

Table of Contents

1. Introduction

2. Study of Bessy’s Configuration database

3. Configuration Information Overview

4. Configuration Information Details

5. Use of Configuration Database

6. Configuration Management Tools

7. Upcoming Workshop on Database Design for Managing the Configuration and Operations of an EPICS and CDEV Based Control System

Figures

Fig 1: Information in Config Database

Fig. 2: Use of Config Database

Fig. 3: Configuration Management Tools

Reports

Report on Visit to Bessy (http://sun1.sns.bnl.gov/~smita/BessyReport.html)

Bessy's Microtron Database Example (http://sun1.sns.bnl.gov/~smita/bessy.html)

EPICS Configuration Database Requirements by Jinhu Song

1. Introduction

Configuration database for SNS will contain all the configuration data for the control system. As the control system is implemented using EPICS, it is required that all the data that is used to configure EPICS will be saved in the Oracle database. The database design will have to be generic enough to allow various EPICS applications to share a common structure. 

Tools for data entry and data reporting will have to be designed and developed to ease the management of the configuration data. Some tools will have to be designed and implemented to extract the configuration data from Oracle database and convert it to the form suitable for EPICS control system. In addition, a web interface will be ideal for visualizing this converted data to facilitate the ease of configuration process. 

In an attempt in finding out what already exists, we studied Bessy’s Configuration database, which is explained further in this document. Bessy’s microtron device database has been imported to SNS database server. A browser to browse all the tables has been installed as well. This example helped us understanding more clearly how this database is used in creating EPICS IOC configuration from Oracle database. Bessy’s Microtron Database Example is available at http://sun1.sns.bnl.gov/~smita/bessy.html
KEK, Japan was kind enough to let us look at the Entity Relationship Diagrams for their configuration database. We found it a little difficult to get more clear idea about their database because of lack of more descriptive documentation or a visit to discuss the diagrams and the usage of their database in practice.

We are expecting a visit to LANL to look at their ACCESS version of EPICS database in near future. The visit is pending on security approval from LANL.

We will be attending the upcoming database workshop at Jefferson Lab to discuss the EPICS Configuration database in particular. Details of this workshop are outlined in this report.

2. Study of Bessy’s Configuration Database

Bessy has used Oracle to save the configuration of power supplies, magnets, microtron device, wave length shifter devices etc. In Bessy's terminology, device stands for  an EPICS application. There is a separate configuration data design for Power supply and wave length shifter device. Wave length shifter device data structure is general enough that it is also being used for microtron device. Although the data structure design is same, the structure itself is not shared, but has been copied per device. 

As the Power Supply and Microtron Configuration Information Structure are different in the database, here is a brief comparison of those database structures:

In case of Power Supplies, the Configuration Information Design has been done by the Power Supply Group. "EPICS power supply configuration" is then translated on fly from this "power supply configuration" using tcl scripts rather than having all the EPICS record information in the Oracle database.

For microtron device, EPICS configuration record information is in the Oracle database itself. As microtron device configuration is more generic in nature the same model is applied to wave length shifter device as well.

The power supply scripts that generate substitution files (refer to the fig2: Use of Configuration database) and startup files are written in tcl. The scripts for the microtron device have been written in perl which is a more modern choice.

Currently, the EPICS device support and application information does not exist in Oracle database. Bessy thought, that it will be nice to have it in the database.

Much of the Startup File generation information is hard coded into the script that generates the Startup file. This information does not exist in the Oracle database. It is desirable to have it in the database.

3. Configuration Information Overview

In order to fully configure the EPICS control system from the database, the following data has been identified. 

As shown in the fig. 1 below, Configuration Database will contain the information about all the IOCs used and all the EPICS applications used in the SNS control system. In addition, there will be information about the devices and device drivers. The EPICS device support information and EPICS record initialization values will be stored as part of the configuration data. The system commands used by IOCs at boot up time will be saved in the database as well. 
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Fig. 1

4. Configuration Information Details

Preliminary analysis of the Configuration Information to be saved in the Oracle Database has been done. The entities and attributes for the corresponding entities are as follows:

4.1. IOCs and EPICS Application Data:

Attributes for IOCs and Applications have been identified and are as follows:

IOCS
Name
Description

IOCNAME
IOC name, e.g. iocsns12.sns.bnl.gov

CPUTYPE
CPU type, e.g. MVME2304

INETADDR
Internet Address

FUNCTION
Function served, e.g. Event Timing

EPICSVER
EPICS Version installed

STATAUS
IOC status, e.g. Testing/Operational etc.

EPICS_APPS

Name
Description

APPNAME
Application Name, e.g. ETimingApp

DESCRIPTION
Description

LIBNAME
Library Name for this Application. e.g ETimingLib

4.2. Device and Application Support Information:

Attributes for Board Types, Parameter Types have been identified and are as follows:

BOARDTYPES

Name
Description

BDTYPE
Board Type, e.g. ETV100/ETV102

DESCRIPTION
Description of the Board

PARAMTYPES

Name
Description

PTYPE
Parameter Type, e.g. EVT100_BASE_ADDRESS/EVT100_BASE_VECTOR

DESCRIPTION
Description of the parameter

4.3. EPICS Record Initialization Information:

Attributes for RECTYPES, RECORDS have been identified and are as follows:

RECTYPES

Name
Description

RECTYPE
Record Type, e.g. BI/BO/AI/AO etc.

FIELDNAME
Field Name, e.g. SCAN, HIGH etc.

DESCRIPTION
Record Type Description

RECORDS

Name
Description

IOCNAME
IOCNAME as in IOCS

APPNAME
APPNAME as in EPICS_APPS

RECTYPE
RECTYPE as in RECTYPES

FIELDNAME
FIELDNAME as in RECTYPES

INSTANCE
Instance Name

TEMPLATE
EPICS Template File Name

EXTENSION
Extension such as reset/ hvoff/ magon/ etc.

PVALUE
Process Variable Value

4.4. Device-Parameter, Application-Board Relation and Record Instance Entity Information:

Attributes of the DEVPARTYPES , APPBOARDS, and RECINSTS have been identified and are as follows:

DEVPARTYPES

Name
Parameter

BDTYPE
Board Type as in BOARDTYPES

PTYPE
Parameter Type as in PARAMTYPES

APPBOARDS

Name
Description

APPNAME
Application Name as in APPLICATIONS

BDTYPE
Board Type as in BOARDTYPES

NOOFBOARDS
Number of boards for this application

RECINSTS

Name
Description

IOCNAME
IOC Name as in IOCS

APPNAME
Application Name as in APPLICATIONS

BDTYPE
Board Type as in BOARDTYPES

PTYPE
Parameter Type as in PARAMTYPES

INSTANCE
Instance Name, e.g. RZ1EVTE / RZ1EVTD / RZ4BPM

VALUE
Parameter Value 

4.5. Device and Driver Configuration Information:

Attributes for Device Board Definition (DBDS), DEVDRVS, IOCDRVS have been identified and are as follows:

DBDS

Name
Description

RECTYPE
RECTYPE as in RECTYPES

LINKTYPE
Link type also called as IO Type, e.g. VME_IO

DSTAB_NAME
Device Support Table Name, e.g. devBiETV100

DTYP
DTYP as in EPICS, e.g. “ETV100”

USED_AS
Used as Globally or Locally

DBD_ID
Unique ID

DEVDRVS

Name
Description

DRVNAME
Device Driver Name

DESCRIPTION
Driver Description

IOCDRVS

Name
Description

IOCNAME
IOC Name as in IOCS

DRVNAME
Device Driver Name as in DEVDRVS

4.6. System Commands Information:

Attributes for CMDS, CMDSETS and IOC_CMDS have been identified as follows:

CMDS

Name
Description

CMDNAME
System Command Name

COMMAND
System Command itself, e.g. “ld < iocCore”

CMDSETS

Name
Description

CMDSET_NAME
Command Set Name

POSITION
Command Position in the set, e.g. 2 

CMDNAME
Command Name as in CMDS

IOC_CMDS

Name
Description

CMDSET_NAME
Command Set Name as in CMDSETS

IOCNAME
IOC Name as in IOCS

5. Use of Configuration Database

Configuration database usage is expected to be as shown in the following diagram. The components that need further design and development effort are shaded for brevity.
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Fig. 2

As shown in the fig.2, an EPICS application programmer describes an application using a tool such as Capfast and creates a Capfast file. Capfast file is then converted into EPICS Record Template file using a standard EPICS filter such as Sch2edf->ed2db. A script or a program called “subcr” will have to be provided to read the Oracle Configuration database and create a macro substitution file per application. DbLoadTemplate, an EPICS script then will use the template and substitution files to generate the EPICS database file. 

In order to create a .dbd file from the database, a script or a program called “dbdcr” will be written.

The IOC startup file will be generated from the Oracle database as well. A script or a program called “startcr” will have to be implemented.

6. Configuration Management Tools 

Configuration Management Tools consist of an Application to enter, modify, visualize and search the configuration data in an intuitive way. The tool should allow the user to move or copy a subset of the configuration data from one IOC to another IOC. 

These tools should create the substitution files, .dbd files, IOC startup files etc. from the database and should display them using the WEB browser. Following diagram summarizes this functionality in a pictorial form. As before, the components that need further design and development effort are shaded for brevity.
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Fig. 3

7. Upcoming Workshop on Database Design for Managing the Configuration and Operations of an EPICS and CDEV Based Control System

We should participate in the upcoming workshop on database design for managing the configuration and operations of an EPICS and CDEV based control system being arranged by Jefferson Lab. We expect to have shared concepts and understanding of the problem, and a shared conceptual design for some aspects of the configuration database. A shared database design that allows for a “site specific extensions” will be an ideal thing and we should strive for. From EPICS Configuration point of view, we would be interested in the following topics suggested in the agenda for the workshop.  

(i) Instantiating EPICS databases

            - Template substitution parameters

· Mapping of EPICS hardware channels onto hw modules and module channel number

(ii) Automatically generating EPICS boot scripts

            - HW module initialization commands

            - EPICS database loading / instantiation

            - Software loading

· Sequencer instantiation 

(iii) Human factors

· Making the db easy enough to use so that people won't bypass it

In this workshop, we also look forward to hear from Swiss Light Source and DESSY, Germany about their experience in regards to Configuration Database Design and implementation.
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