page 1/11

[G.Chiozzi] [- 24/04/96]

Object Oriented Design of VLT software (1996 VLT Software Status Review, ESO Garching)

G.Chiozzi 24/04/96

page 2/11

[G.Chiozzi] [- 24/04/96]

The plan to move on

OO methodology

Since spring 1994 it has been decided to introduce in the project OO methodologies taking into account the following constraints:

• Project alr eady in advanced design and development phase

• Most team members had:

• Good experience in the development of real-time control software for telescopes • Small or no experience with OO

• Compatibility with on-going contracts (external contractors and consortia) not using OO technology A methodology change could not be requested for these contracts

• To be done without any impact on planning milestones

page 3/11

[G.Chiozzi] [- 24/04/96]

The objective

The objective was:

• to introduce the new methodology in a step-by-step way • to have all the people in the group mastering the new methodologies in about two years • having at the same time developed significant components of the softwar e.

Object Oriented Design

page 4/11

[G.Chiozzi] [- 24/04/96]

The strategy

Object Oriented Working Group: - drive the migration process - identify areas of intervention - provide support for on-the-job training

Basic choices:

- Languages and standards - Design methodology - Development Tools and “mentoring”.

Real Time Database Loader

Extended CCS

The Event Handling Toolkit

Basic development

TCS part 1

Pilot project

Instrument’s

ISAAC

EMMI FORS

TCS part 2 UVES

Feedback

ICS Common Classes

Feedback

- Short C++ courses - Tutorials - Reviews - “Mentoring”

Knowledge spreading

Applications

control software

TCS prototype

Main project

page 5/11

[G.Chiozzi] [- 24/04/96]

The DBL database loader

All data that can be of inter est for external modules, to get a pictur e of the status of the system or for system’ s tuning and configuration ar e stored in the r eal-time database

The database is a corner -stone of the VLT softwar e architectur e and must be uniform and coher ent thr ough all the applications developed internally and by consortia, based or not on OO concepts.

• It is a real-time distributed database, based over the hierarchical model

• We have developed a database loader and a class browser that extend the semantic and syntax of the RTAP database definition language introducing OO concepts like:

• inheritance • overloading • methods, implemented with C++ classes • a “database class” is a new structured data type

• The implementation is based on the commercial product RTAP, from HP. On top of it a preprocessor extend the semantic and syntax of the database definition language introducing the OO concepts.

Object Oriented Design

page 6/11

[G.Chiozzi] [- 24/04/96] page 7/11

[G.Chiozzi] [- 24/04/96]

Extended CCS

Extended CCS is a library written in C++ on top of CCS. It contains functions and simple classes and r equir es a minimal knowledge of C++ syntax.

Purpose of the library is:

• Provide easier usage of common CCS features • Embed in functions or simple classes commonly used application patterns • Provide base CCS classes for the development of truly object oriented applications • Prevent common errors in applications • Standardise produced code

Only the commonly used parts of CCS are integrated in ECCS.

page 8/11

[G.Chiozzi] [- 24/04/96]

The Event Handling Toolkit

The Event Handling T oolkit is a set of C++ classes to develop event driven applications on workstations.

• Provide a framework to implement applications that receive and send commands and messages.

• Implement standard application patterns • Prevent common errors in applications • Support object-oriented design and development

Object Oriented Design

page 9/11

[G.Chiozzi] [- 24/04/96]

Status

• The Real Time Database of all VLT applications is based on OO concepts and developed with the dbLoader.

• EVH toolkit and database preprocessor have been developed second half ’94, first half ’95 and have been extensively used in many VLT applications.

• OO based TCS part 1 (Presetting, Tracking and Mode Switching) has been released in September ’95 and tested on the NTT in December ‘95. An upgrade is under development.

• As a by-product of the development of TCS part 1, a number of general classes have been developed and added to the set provided by CCS. These classes are now used by other applications.

• Other support libraries for Instrumentation Software have been developed or are under development (OSLX, ICS classes)

• All new applications are currently under development based on these libraries and concepts:

• TCS part 2 (Auto Guiding, ADC, Pointing) • ISAAC Software • UVES Software • EMMI Software • FORS Software

Object Oriented Design

page 10/11

[G.Chiozzi] [- 24/04/96]

Conclusion

• The OO approach provides a number of benefits:

• Different applications share the same architecture making easier maintenance in the future • Standard and conventions are not only stated “on paper” but automatically enforced by usage of standard classes • Important code components are better tested because extensively re-used in many applications

• It has been essential the support provided to implementation by the C++ application framework.

• The new methodology has been accepted much more easily than expected in the software development team and voluntarily adopted by Consortia.

Object Oriented Design

page 11/11

[G.Chiozzi] [- 24/04/96]