page 1/18

[G.Chiozzi] [19-06-1995]

VLT Central Control Software Tutorial:

DBL Database Loader Extended CCS Event Handling Tool-kit

G.Chiozzi 19/06/95

page 2/18

[G.Chiozzi] [19-06-1995]

DBL Database Loader

The DBL Database Loader is the tool to be used for design and configuration of the real time database for all applications, both on Workstation side and on LCUs.

Purpose of the tool is:

• Provide an easier way of describing database structur es, compar ed to R TAP point configuration files • Allow for r euse of common database structur es thr ough object oriented concepts.

• Allow for integration of database branches distributed on W orkstations and on LCUs

page 3/18

[G.Chiozzi] [19-06-1995]

DBL Features

DBL is a preprocessor that convert a database description file in

“Branch Config File”

format into standard RTAP Point Config Files, that can be loaded both on Workstation and LCU databases.

The Branch Config File syntax provides the following features:

• Definition of a complete database branch in a single file • Definition of Database Classes, with support for:

• Inheritance • Overloading • Complex data types • Support for all standar d C pr epr ocessor featur es (#include, #define, #if..#endif,...)

• Definition of Scan Links

page 4/18

[G.Chiozzi] [19-06-1995]

DBL Future Development

• The July release of the DBL module will contain:

• Support for the Alar m System • A library of classes for common point types used in applications. This library will be extended in the following r eleases to include new classes extracted fr om applications or developed on user request

• No major changes are foreseen for the preprocessor engine and Branch Config File syntax. Specific user requests for new features can be examined.

• The July release will also include an Interactive Database Browser to navigate in the class hierarchy. It will include (see figures):

• Tree window to br owse class hierar chy • Tree window to view point’s inter nal structur e • List window with list of defined classes • Definition window with display of one class

page 5/18

[G.Chiozzi] [19-06-1995]

ECCS - Extended CCS

Extended CCS is a library written in C++ on top of CCS. It contains functions and simple classes and requires a minimal knowledge of C++ syntax. It uses C++ only as a “better C” and its usage does not imply the knowledge of object-oriented techniques. It runs only on Workstation.

Purpose of the library is:

• Provide easier usage of common CCS featur es • Embed in functions or simple classes commonly used application patter ns • Provide base CCS classes for the development of truly object oriented applications • Prevent common err ors in applications • Standar dise pr oduced code

The library is not (and does not want to be) a complete C++ replacement of CCS. Only the commonly used parts of CCS are integrated in ECCS. All standard CCS functions can be used whenever necessary.

page 6/18

[G.Chiozzi] [19-06-1995]

ECCS Features

General features:

• Many commonly used CCS functions ar e overloaded with a simplified inter face.

• Whenever possible, function parameters gets a r easonable default value • Several macr os and convenience functions implement commonly used application patter ns.

Error handling:

• Error handling has been simplified with the assumption that an application uses only one “err or stack” • The eccsERROR class makes easier handling err or stack structur es • The eccsERROR_CLASS class pr ovides basic err or handling featur es when writing new classes and object-oriented applications • Macr os and convenience functions implement standar d err or handling strategies.

page 7/18

[G.Chiozzi] [19-06-1995]

ECCS Features (cont.)

Database access:

• dbRead() and dbW rite() overloaded functions pr ovides a much easier access to database attributes • Other functions and an eccsDB_A TTR class ar e under development and test.

Message system:

• msgMESSAGE() class encapsulate the CCS message system and makes much easier to r eceive, parse and send messages and commands.

• msgRA W_MESSAGE() is a base class to be used to implement customized handling of messages.

page 8/18

[G.Chiozzi] [19-06-1995]

ECCS Features (cont.)

Event system:

• evtEVENT class encapsulate handling of CCS events • evtEVENT_MSG class is used to handle incoming Event Messages.

Fast prototyping and test tools:

• A set of functions and macr os ar e provided to make easier debugging and writing of test pr ograms

VLT CCS Tutorial

page 9/18

[G.Chiozzi] [19-06-1995]

ECCS class tree

This diagram contains the tree of classes in ECCS module:

eccsERROR_CLASS

eccsDB_ATTR eccsDB_LOGICAL eccsDB_INT32 eccsDB_INT16

eccsBUFFER ccsERROR eccsERROR evtEVENT msgRAW_MESSAGE evtEVENT_MSG msgMESSAGE

page 10/18

[G.Chiozzi] [19-06-1995]

ECCS Future development

ECCS module will grow incorporating new functions based on:

• User’s contributions • User’s requests

The preferred way is to receive user contributions and, after verification that they are conforming to standards and generally useful, integrate them in the module.

The July ‘95 release will include new feature for: • Database access • Debugging and test tools

page 11/18

[G.Chiozzi] [19-06-1995]

EVH - Event Handling Toolkit

The Event Handling Toolkit is a set of C++ classes to develop event driven applications on workstations. Development of applications requires a knowledge of concepts for event driven programs and object-oriented programming techniques.

Purpose of EVH is:

• Provide a framework to implement easily workstation applications that r eceive and send commands and messages.

• Implement in a standar d way common application patter ns • Prevent common err ors in applications • Support object-oriented design and development • Provide tools for testing and debugging of applications.

page 12/18

[G.Chiozzi] [19-06-1995]

EVH Application Structure

VLT CCS Tutorial

page 13/18

[G.Chiozzi] [19-06-1995]

EVH Classes

• Fundamental building blocks – evhHANDLER – evhSIMPLE_TASK, evhTASK • Basic classes – evhCOMMAND – evhSYNC – evhTIMEOUT – evhTIMER • Special classes – evhFILEIO – evhSIGNAL • Support classes – evhCALLBACK, evhOBJ_CALLBACK – evhCONDITION – evhMSG_TYPE_KEY – evhSELECT

VLT CCS Tutorial

page 14/18

[G.Chiozzi] [19-06-1995]

EVH class tree

The following diagram shows the classes distributed with the current version of EVH and, in italics, classes already developed and under test.

eccsERROR_CLASS

                      evhCALLBACK

                      evhCALLBACK_DICT
                      evhCALLBACK_LIST_CLASS

                       evhCOMMAND

evhDB_TASK

evhDB_CMD_SEND

evhDB_CMD_SERIAL evhDB_COMMAND evhDB_LIST_COMMAND

                     evhSYNC evhDB_SYNC

evhCONDITION evhDB_CONDITION

                                        evhTASK

                     evhFILEIO

                     evhHANDLER

                     evhMSG_TYPE_KEY

                                    evhOBJ_CALLBACK

                     evhSELECT

                     evhSIGNAL

evhSTD_COMMANDS

evhSIMPLE_TASK
evhTIMEOUT evhTIMER

VLT CCS Tutorial

page 15/18

[G.Chiozzi] [19-06-1995]

EVH debugging tools

To help testing and debugging of applications, EVH provides:

• Logging featur es embedded in the framework • Testing base classes • Skeletons for testing applications • The evhDummy program to emulate dynamical behaviour of clients of a program under test.

These feature, associated with what provided by ECCS, help to write standard modular and automatic test procedures for any application (workstation and even LCU based).

VLT CCS Tutorial

page 16/18

[G.Chiozzi] [19-06-1995]

EVH Future development

EVH module will grow incorporating new functions based on:

• User’s contributions • User’s requests

The preferred way is to receive user contributions and, after verification that they are conforming to standards and generally useful, integrate them in the module.

Several new classes have already been developed and are under test. They will be included in the July ‘95 release.

Many of these classes are related to database access and have a twin Database Loader class.

This is a general technique to be used to implement data structures stored on the database and methods in the form of twin C++ classes.

VLT CCS Tutorial

page 17/18

[G.Chiozzi] [19-06-1995]

EVH companion library: Foundation Classes

A library of foundation classes (fnd module) is distributed with EVH. It provides basic classes for common data structure handling (dynamic arrays, lists, stacks...). It is now distributed without documentation. A user manual and man pages will be distributed in a next release.

The library provides the following classes:

fndOBJECT fndASSOCIATION

fndCONTAINER

fndPOINTER

fndSORTABLE fndCOLLECTION

fndDEQUE fndQUEUE

fndSTACK

fndSTRING

fndFLOAT

fndINT fndABST_ARRAY fndARRAY

fndSORT_ARRAY fndPOS_ARRAY

fndBAG fndSET fndDICTIONARY

fndLIST

fndHASH_TABLE

VLT CCS Tutorial

page 18/18

[G.Chiozzi] [19-06-1995]

Conclusion

The 3 modules:

DBL, ECCS and EVH

provide object-oriented concepts, at different levels, to make easier the design and development of VLT applications, mainly on the workstation’s side.

The database and C++ class libraries are supposed to grow in the following releases on the base of user requirements and preferably incorporating user’s contributions.

This is intended to improve reuse of (useful) code, warranting maintenance and uniformity of interface.