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Overview

This track combined software engineaing ledures with exposure to the
software techndogies and padkages relevant for LHC experiments. It
showed, in a pradicd sense, hov software engineging can help in the
development of HEP applicaions based onthe LHC++ software suite and
aso gave ataste of working onlarge software projeds that are typicd of
LHC experiments. The ledures provided an owerview of LHC++ and
covered those apeds of software engineaing most relevant for HEP
software development.

1. EXERCISES

The hands-on tutorial introduced a series of exercises to solve given problems. The tutorials foll owed
the natural progresson d physics anaysis exploring the major LHC++ padcages on the way. The
students compl eted the tutorials in groups of two.

Esentialy, the students were required to develop several C++ programs in successon starting
from skeletons:

i) Popuate an event database using HepODBM S acarding to a defined oljed model.

ii) Build an event tag database from data prepared in |. Seled some interesting event attributes and
copy them to the event tag database.

i ) Use the Gemini minimisation padkage to find the minimavalues for a given set of problems.

iv) Rea event tag database built in Il and dsplay the contents. Use the LHC++ inter-adive graphicd
todlsto apply more auts.

2. LECTURES
2.1 Track Introduction
Spedker: R.Jones

The goal of this track was to provide an overview of LHC++, which is a comprehensive,
mainstrean and modern software suite for development of physics analysis ©ftware. This overview
was couped with an introduction to those aspeds of software engineaing that are considered
relevant for physics analysis ®ftware development. The exercises provided pradicad hands-on
experience of using the major LHC++ padages. The intention was that students sioud come avay
with pradicd knowledge of how to develop physics analysis oftware in an arganised manner. It was
not a goal of this tradk to tead C++, ojed-oriented concepts, WNT or give details of the physics
involved in LHC experiments.

The LHC++ ledures are documented as separate papers in these procealings. Below is a short
summary of the tradk introduction, closing and software engineaingledures.
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2.1.1 Introduction to Software Engineering and OO methodologies
Speaker: A.N.Dunlop

A definition d what is meant by software engineeing cgave astarting pant for this ledure
which then went on to explain haw the scde of the software projed determines the software process
required to successully runthe projed to completion.

Various processs exist for OO software (OOSE, OMT, Booch, Fusion, Martin-Odell, Unified
etc.) and have varying dfinitions for the phasesinvaved duing the projed but the Unified processis
centred aroundthe achitedure and follows anumber of iterations driven by use-cases.

2.1.2 An Overview of UML and use-cases
Speaker: A.N.Dunlop

Thisledure cvered the basic structure of UML, the notation and types of diagrams that can be
used to describe the software under development. Emphasis was put on the use caes as a means of
driving the development and haw they are used at various phases.

2.1.3 Software Design
Speder: R.Jones

The task of design was introduced as consisting d threelevels: architedure, medanistic and
detail ed based onthe scope of the dedsions made. Each level was further defined to show its goals,
tedhniques and dliverables. The UML class sequence and collaboration dagrams were explained
and examples drawn from the exercises. The amncept of patterns, how they can be gplied to analysis
and design and examples from LHC++ padkages and the exercises were given.

2.1.4 Software Testing
Spedker: R.Jones

This ledure @vered the basic principles of software testing and \why programs have defeds.
The mst of defed removal and the dasdficaion d defeds were aldressed. The use and lesis of
software inspedions as a means for removing defeds was $own to be the most effedive way of
improving the quality of software. The different types of testing (unit, integration, regresson and
accetance) were described and hav CASE tods can help in these tasks. The ledure finished with a
set of axioms abou testing that can improve the way most software devel opers approach the subjed.

2.1.5 Wrap-up on Software Engineering Issues
Spedker: R.Jones

This aim of this ledure was to look at some agpeds that affed the longterm well being o
development projeds. It started by asking threequestions:

» Why is the software process ® important?
» What is © goodabou iterative devel opment anyway?
* Why can't we just get on with writing the code?

To answer the first question, the most common reasons for failure of software projeds were
listed with how adivities, such as adequate analysis and design, can be used to avoid them. The
sewnd question was addressed by gving an example of what iterative development means and by
showing the unfortunate results of not usingiit.



Hopefully the students understood that by answering the first two questions the answer to the
third becomes clea. As a means of suppating iterative development cycles, configuration
management systems were introduced and the ledure finished by emphasising that software dways
costs mething (time or money): either some up-front by investing in analysis and cesign a more
later to fix all the problems.

2.2 Feedback session

The tradk finished with a feadbadk sesson duing which the students asked questions abou how to
apply the software engineaing tedniquesin dfferent situations, including hav to introduce software
inspedions and hov to motivate developers to worry abou those isales concerned with software
maintenance There were detail ed questions abou the use of Objedivity and Gemini in LHC++.
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