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1 Introduction

The IADBG Workshop on Databases for Accelerators was held in the new conference centre at Argonne National Labo-
ratory and was attended by over 40 people (more than 12% of the ICALEPCS attendance). The workshop consisted of 3
major sessions and a summary session on thefinal day. The workshop programme was as follows:

Part | - Functionality and Data
Session Chairman: lan MacGregor (SLAC)

CERN, Jos Schinzel

SLAC, George Crane

FNAL, Kelley Trombly-Freytag and Tim Zingelman
BNL, Garry Trahern

CEBAF, Sue Witherspoon

Part 1l - Tools and Applications
Session Chairman:; Roger Bailey (CERN)

Oracle a CERN, Pierre Strubin

Oracle a SLAC, Andrea Chan

Sybase at RHIC, Garry Trahern

Sybase at FNAL, Kelley Trombly-Freytag and Tim Zingelman
ObjectStore at CEBAF, Matt Bickley

Part 11l - Techniquesand Problem Areas
Session Chairman: Chip Watson (CEBAF)

Methodol ogies, Josi Schinzel

On-line databases, Mike Lamont

Very large databases, Ronnie Billen

Data analysis and visualisation, open discussion

Part 1V - Summary and Conclusions

Session Chairman: John Poole (CERN)

Summary of Functionality and Data session, lan MacGregor

Summary of Tools and Applications session, Roger Bailey

Summary of Techniques and Problem Areas session, Chip Watson

Open discussion to define wish list, sharing areas, further studies, future workshops, working groups...

A summary of the important issues and conclusionsis given below. The proceedings are avail able electronically through
the IADBG WWW pagest.

1The IADBG home page URL is http://www.cern.ch/I ADBG/Welcome.html
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2 Functionality and Data

In thefirst few talksit became clear that a wide variety of database management systems were being used and that every
conceivable type of datain accelerator laboratories was concerned. The data being handled fallsinto the following broad
aress,

Laboratory management — personnel, finance, pay roll, documentation, project management
Equipment management — construction, mai ntenance

Control — off-linereference dataand on-line active data

Beam related data management — measurement and physics data

Someinteresting devel opmentsin thefield of geographical dataand relational representation of objectswere reported from
Brookhaven National Laboratory.

If oneconsiderswhat are generaly referred to as database activities, then memory resident home-made sol utionsdominate.
In the relational field, Oracle and Sybase dominate. The only object database discussed in detail at the workshop was
ObjectStore, which isbeing used at CEBAF.

The diverse choice of solutionsto the data management problem arises because thereis no unique dternative. Databases
have been built to suit particular problems or users and even where a coherent solution has been adopted for a project, it
is necessary to have partitioned implementations to accommodate the conflicting requirements (high performance query
engines, development systems etc). In most cases reported there is, or will be, more than 1 type of implementation e.g.
relational and memory resident or object and memory resident.

Thediversity itself leadsto maintenance problems: expertiseisrequiredin several areas and replacement of legacy systems
becomes increasingly difficult. Thisis probably an indication that the field is <till in itsinfancy. Some ingeniousimple-
mentations, linking heterogeneous systems were presented (BNL, SLAC). These are necessary to enable activitieswhich
requireinput from severa disciplines.

3 Toolsand Applications

Tools are used for data manipul ation and the range which isused for datainput is rather limited. For relational systemsand
expert users, datainput is often done using SQL. Whilst thisis very easy to use, it isalso very easy to corrupt or destroy
dataand thisiswhy it isrestricted to experts (several of whom admitted to making seriouserrorsthisway). Oracle provides
agraphical interface (Oracle* Forms) which allowsthe user to interact in avery controlled way with the database but at the
expense of development effort.

In the PC world it is possible to connect to relational databases through commercial products like EXCEL and several
instances of such applicationswere reported. Apart from these few toolsthere are numerous home made interfaces which
have been built to enable datainput.

The variety of tools available for data extraction is far greater and includes proprietary interfaces from Oracle (Ora
cle*Browser, Oracle* Report, Oracle* Graphics ...), EXCEL, PVWAVE, td/tk etc. Whilst thereis a great variety there
was a genera feding that many of these products are not very popular with the users. In general, the public domain tools
like tcl/tk and WWW were more popular and users were happier with them - perhaps because they have a more familiar
look and feel and are not user hostile.

In the case of ObjectStore the only way to interact with the database is through C++ and it requires a knowledge of the
structure of the database in order to save or retrieve data.

Applications have been built using all of the tools mentioned above as well as programs written using programmatic in-
terfaces to the database. All of the databases discussed at the workshop are delivered with a set of libraries which allow
developersto interact with the database from within a program.

It was emphasi sed that the mgjority of the work associated with database systemsisnot creating the structuresand maintain-
ing the data, but building and maintai ning the applications. The possibility of enforcing referential integrity and constraints
within the database (which arrived with thelatest rel eases of the relationa DBMS's) was seen as a big step forward. This
development removes the necessity of building in controlsto enforce referentia integrity and constraintsin every appli-
cation. However, this represents only asmall part of thetotal effort required for application devel opment.

It was agreed that the area which holds the greatest promise for application development is that of the WWW interfaces.



SLAC and BNL both reported devel opments, both based on in-house devel opments using public domain toals.

4 Methods

Experience at CERN with project management using the European Space Agency (ESA) standards was discussed. The
standard was succinctly described as ‘rigorously applied common sense’, but with the warning that one should aways
apply methods in a pragmatic way.

Fromthereview of informati ontechnol ogy methodsthe main conclusionwasthat it isessential tofollow somemethodol ogy
but that the choice seems to belargely amatter of taste. The group of peoplewho actually design and build thedatabases is
asmall fraction of the peopleinvolvedin database activities (< 33%) and most of them were following some methodol ogy
and using tools. A number of toolswere described:

e Teamwork, which supports Structured Analysis (SA), Structured Design (SD), Entity Relationship Modeling (ERM)
and Objects (next/latest rel ease ?)

Oracle* CASE, which supports ERM and functional decomposition

ERDraw, which supports ERM

RIDL, which supported the Natural Information AnalysisMethod (NIAM) but is no longer supported commercially
Object Protocol Method (OPM)

Select OMT, which supports the Rumbaugh method

TOT, an in-housetool at FNAL

The difficulties of learning a methodology AND tool were discussed in some length. It was generally agreed that there
is a considerable investment to be made and there is a danger that new users will treat the method like ardigion. All of
the del egates who had been through the experience agreed that the discipline of a methodology isavital ingredientin the
production of a good implementation. It was also agreed that for smaller projects a complete analysis and design, using
formal methods, was an overkill.

5 Techniques

5.1 On-lineControl Databases

The majority of such implementations are built around what can be classified as memory resident custom-built databases.
The case of the LEP on-line database was examined in some detail. This has been built using Oracle and isin the control
path: control applicationswrite settingsto the database and the process connected to the hardware receives asignal which
causes it to get the new settingsfrom the database and then it changes the hardware. Client applications use the database to
get data, rather than polling the equipment. This development has been possible because of thelatency in the LEP control
system, duein part to itssize and in part by choice, where changing hardware settings should be donein atime <1s.

Other large control systems which use memory resident systems (EPICS, SLC) often have much tighter constraints on
response times. The performance limitsfor arelationa database in a control system have not yet been determined.

5.2 Very LargeDatabases

When then LEP | ogging database was conceived afew years ago it was considered to beavery large database (~10 Ghytes),
whereas today people are discussing volumes of dataordersof magnitudelarger. However, interms of the database systems
inuse at accelerator laboratoriesit remains one of the largest to have been implemented in arelational system. Tableswith
up to amillion rows are in use and severa specia techniques had to be employed in order to make the system perform
adequately.

It was concluded that using an RDBMS for such a system is a reasonable solution as long as the I/O requirements are
reasonable. Inthe LEP case around 120 Mbytes per day are being written to the database and thisis some (unspecified)
way below the limit.



6 Problem Areas

6.1 DataVisualisation and Analysis

Many tools are being used to present data to the user and for analysis (e.g. EXCEL, XRTgraph, PAW, PVWave ...). In
genera the mature sites were relatively happy with the facilities available. A new in-house system which is being used
extensively at the APSat Argonneisthe SDDS (Self Describing DataSet) Toolkit. Thisusesthecustom filesin combination
with a powerful scripting language which allows data analysis, reduction and visudisation. Whilst the system is very
performant it was felt that the lack of data management was a distinct disadvantage.

A new system is being designed for CEBAF and this is based on an integrated set of tools which will alow control of
equipment to be integrated with the data gathering, analysis and display.

7 FuturePlans

It was agreed that the IADBG should start a number of new activitiesin order to help members in the future. The first
ideawasto establish amail exploder so that members can send requests for help and/or advice on database problems. This
service will supplement the E-mail newsl etters because not all members will necessarily wish to subscribe to the exploder.

It was felt that some more detailed description of database implementations would be of great use to people starting new
developments. More detail than was presented at the workshop is needed, but the data structure definitions would be too
detailed and not particularly useful — some short descriptive paragraphs were thought to be most useful. The information
will be made available through the IADBG WWW pages.

The success enjoyed by WWW applications giving access to database information was stressed many times during the
workshop. It was therefore agreed that examples of such implementations (the code) will also be made available through
the IADBG WWW pages.

On anumber of occasi ons therewere discussi ons about the performance capabilities of variousdatabase systems. Thereare
indicationsthat for some applications object oriented databases can considerably out perform relational implementations
but it was clear that therewas no solid basisfor comparison. It was decided that some kind of benchmark test will bedefined
so that meaningful comparisons can be made. The test should be something which is relevant to accelerator projects and
which can serve as a guide to the relative performance of object and relational databases, for example.

The IADBG was started in 1994 and had held meetings at EPAC94 and PAC95 before the workshop. It was agreed that
the group has now established itself on a solid basis and that it should have at |east one co-ordinator on each continent.
J. Poole agreed to continue looking after Europe and A. Chan (SLAC) agreed to look after N. America.

Finally it was unanimously agreed that the workshop had been extremely useful and that it would be appropriate to repeat
itinthefuture. It wasfdt that in about 2 yearsit would be useful but that the situation will be reviewed at future meetings
of the IADBG. The next meeting will be at the EPAC?, which will be held in Sitges, Barcelona, Spain from 10 - 14th June
1996.
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