book reviews

Acta Crystallographica Section A
Foundations of
Crystallography

ISSN 0108-7673

International tables for crystallography,
Vol. G: Definition and exchange of
crystallographic data. Edited by Sydney
Hall and Brian McMahon. Dordrecht:
Springer, 2005. Pp. xii + 594. Price
(hardback) EUR 205.00, USD 220.00,
GBP 135.00 for institutions; EUR 102.50,
USD 110.00, GBP 67.50 for individuals.
ISBN 1-4020-3138-6.

A set of recommendations that facilitates
the efficient exchange of data between
scientists can only be welcomed and such is
described in the new Volume G of Inter-
national Tables for Crystallography, which
covers the definition and exchange of crys-
tallographic data. Definition is a two-edged
sword in that it can be restrictive but in this
case, owing to the flexibility of the system
described in the book, it can only be
regarded in its positive sense in that it leads
to clarity. In this volume of 32 contributions
by 24 contributing authors are described the
methods and tools for organizing, archiving
and retrieving crystallographic data in a
machine-readable form. It also sets the
standards scientists in an increasing number
of fields are using to store and retrieve
crystal-structure data in their work, be they
physicists, chemists, biologists, biochemists,
materials and surface scientists, miner-
alogists or pharmacists. The volume
describes the Crystallographic Information
File (CIF), the standard data exchange and
archival format adopted by the International
Union of Crystallography, the dictionaries
containing definitions of the data items used
in the CIF and the dictionary definition
languages that define the dictionaries. The
CIF format is currently in use by several
international scientific databases (CCDC,
PDB, ICDD) and an increasing number of
scientific journals around the world are
using the format for archiving and dissemi-
nating crystallographic data.

My first contact with the CIF concept was
back in 1988 when Syd Hall spent a sab-
batical in Miilheim. He introduced us to the
idea of the self-defining text archival and
retrieval (STAR) file. This was a time when
there were many new operating systems
coming onto the market and many crystal-
lographers had different computer plat-
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forms. At the same time, instruments and
computers were becoming more powerful
and data archiving and retrieval were
becoming an increasing problem. Two
important aspects of the STAR concept
were that the data file should have a free
format to avoid the problems associated
with a fixed format file structure and that it
could be understood by both machines and
human readers. In the summer of 1988, the
Working Party on Crystallographic Infor-
mation (WPCI) first convened at the
ECM11 conference in Vienna. At the
meeting, it was decided that a WPCI
working group, led by Syd Hall, should
investigate the development of a universal
file protocol that would be suitable for
crystallographic data needs. The working
group eventually proposed the CIF format
which had a syntax similar to but simpler
than the STAR file. Before Syd Hall left
Miilheim in 1989, we had submitted our first
paper to Acta Crystallographica elec-
tronically and it was typeset directly from
the CIF. All that had to be sent by post to the
journal were the two figures and the signed
transfer of copyright agreement.

Later on, the STAR concept was applied
to chemistry, in particular to the two-
dimensional graphical representation of
molecules and chemical information, and
the Molecular Information File was born. As
a result of this work, it was recognized that
the attributes of the data items needed for a
particular application could be recorded
using the same formalism as the data files
themselves. This gave rise to the idea of a
dictionary definition language (DDL), which
meant that software written to parse data
files could also parse the associated
dictionaries. A further refinement arose
when it came to defining a crystallographic
information file format for macromolecular
data. It became apparent at an early stage
that there was a need to specify relationships
between data items describing the different
elements of a complex macromolecular
structure and this led to the development of
a richer dictionary definition language
known as DDL2. In addition, the need to
allow the storage of synchrotron data images
led to the development of a Crystallographic
Binary File, which is not strictly a CIF file in
the original sense of the term, since binary

data are involved, but which has become an
integral part of the CIF and it is now
recognized that it can be applied to other
fields that use binary image data, including
the publication of articles, the creation of
web pages and the production of movies.
Volume G describes all these developments
and presents the tools needed to archive and
exchange crystallographic data.

The volume is divided into five clearly
defined parts. Part 1 is an historical intro-
duction to the genesis of the Crystal-
lographic Information File. It is an
important chapter, especially for the reader
who is not familiar with the CIF concept,
because the historical development helps
one to understand why the current CIF
format is how it is. The second part details
concepts and specifications of the files and
languages. It begins with the specification
of the STAR file, a data language applicable
to all scientific disciplines. This chapter will
be of interest to programmers and data
managers interested in archiving and
retrieval of scientific data. This is followed
by chapters giving the specification of the
CIF family of files. The third part gives
general considerations when defining a CIF
data item and classification and use of core
data (data items that are of interest to many
fields), powder diffraction data, modulated
and composite structure data, electron-
density data, macromolecular data, image
data and symmetry data. Part 4 details the
data dictionaries in text format. Currently,
there are ten dictionaries. These are the core
dictionary, the powder dictionary, the
modulated and composite = structures
dictionary, the electron-density dictionary,
the macromolecular dictionary, the image
dictionary, the symmetry dictionary, the
molecular information dictionary and two
additional dictionaries that provide a
machine-readable description of the data
items in the core and related dictionaries.
Part 5 is an applications section and includes
general considerations in programming CIF
applications, STAR utilities, syntactic utili-
ties for CIF, Fortran tools for manipulating
CIFs, the use of macromolecular CIF archi-
tecture for PDB (Protein Data Bank) data
management, an ANSI C library for
manipulating image data, and small-mol-
ecule crystal structure publication using CIF,
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including in the Appendix a request list for
Acta Crystallographica Section C, which
gives all the data items that can be displayed
in an article and details of the data-valida-
tion tests based mainly on completeness of a
CIF file and self-consistency of individual or
closely related data items applied by
checkcif. This last part will be of interest to
the practising crystallographer since it gives
information helpful for the preparation,
modification and verification of CIFs. The
volume is rounded off with a comprehensive
CD-ROM which contains STAR and CIF
specifications, dictionaries, software
libraries, applications and web links, all in
machine-readable form.

The concepts described in the volume
may seem difficult to understand at first
glance but the volume is so well organized
and written that even someone who is not
familiar with the philosophy will grasp the
idea within a short while of opening the
book. The historical development of the
dictionaries has led to some inconsistencies
in the definition of data items and it is to be
hoped that they will be ironed out in due
course. How they occurred and what is being
done to rectify them are understandably and
clearly presented. The editors and authors
are to be thoroughly congratulated on
providing us with a very workable set of
rules that will advance the exchange of data
and ideas between crystallographers and
other scientists.

Richard Goddard

Max-Planck-Institut fiir Kohlenforschung
Kaiser-Wilhelm-Platz 1
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Germany

E-mail: goddard@mpi-muelheim.mpg.de
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Voici la deuxieme édition du manuel,
désormais classique, de Cristallographie de
D. Schwarzenbach. Elle est entierement
remaniée et augmentée, avec la participation
d’un deuxiéme auteur, G. Chapuis, par
rapport a la premiére édition, parue en 1993
[voir Acta Cryst. (1994), AS50, 652]. Cet
ouvrage, rédigé par des cristallographes
chevronnés et trés renommés dans la
communauté internationale, est avant tout
destiné a présenter la cristallographie aux
étudiants de Physique, Chimie et Sciences
des Matériaux. Il introduit les notions de
base, sans chercher a entrer dans des
développements relatifs a la recherche de
pointe. Il est donc tres abordable tout en
étant d’un trés bon niveau. Dans un premier
chapitre introductif, les auteurs rappellent
les notions essentielles de calcul vectoriel et
définissent le milieu cristallin et le réseau
réciproque; ils présentent aussi de maniere
succincte les quasicristaux. Le deuxieme
chapitre traite de la symétrie cristalline et
des groupes d’espace. Il donne également
des clefs pour utiliser les International
Tables for Crystallography; cet aspect
pratique est particuliecrement bien venu.
Viennent ensuite un chapitre sur le principe
de la diffraction des rayons X par les cris-
taux ainsi que sur les principales méthodes
pour les mettre en ceuvre et un chapitre,
nouveau par rapport a la premiere édition,
sur les méthodes modernes de détermina-
tion des structures cristallines, notamment la
méthode de Patterson, les méthodes directes
et une méthode ab initio. Un chapitre, lui
aussi entierement nouveau, est consacré a la
cristallochimie et décrit les différents types
de structures cristallines dont la connais-
sance est indispensable en Chimie du Solide,

avec différents exemples. Le chapitre
suivant, et c’est l'une des originalités du
livre, porte sur les propriétés physiques et
tensorielles des cristaux. Un dernier
chapitre, enfin, propose des exercices avec
solutions relatifs aux chapitres précédents.
Le lecteur pourra compléter son apprentis-
sage de la cristallographie en consultant le
cours interactif de cristallographie de
I’Ecole  Polytechnique = Fédérale de
Lausanne, en anglais, sur le site web http://
escher.epfl.ch/x-ray/.

Les auteurs ont visé juste en donnant un
exposé qui ne soit ni trop élémentaire, ni
trop détaillé et fasse une bonne introduction
au sujet. Quelques absences, cependant: les
techniques spécifiques au rayonnement
synchrotron, la méthode de Rietveld d’ana-
lyse des diagrammes de poudres, la
comparaison des mérites respectifs des
méthodes de diffraction des neutrons et des
électrons par rapport a la diffraction des
rayons X, les lois de Curie dans le chapitre
des propriétés tensorielles. Les auteurs se
sont donnés beaucoup de mal pour l'icon-
ographie, on regrettera toutefois que les
figures du chapitre sur la symétrie soient un
peu difficiles a regarder.

L’ensemble est présenté de maniere tres
claire et tres pédagogique, tres agréable a
lire, et on le recommandera sans hésitation a
tous les étudiants en Chimie et Physique du
Solide et en Science des Matériaux comme a
tous ceux, chercheurs et ingénieurs, qui
souhaitent aborder le domaine de la Cris-
tallographie. Il n’existe que peu d’ouvrages
en francais sur le sujet et on ne peut que
féliciter les auteurs d’avoir mis a jour et
complété leur manuel par cette deuxieme
édition.
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