
1. HISTORICAL INTRODUCTION

The macromolecular dictionary was built using DDL2 and was
presented as a draft to the community at the American Crystallo-
graphic Association meeting in Montreal in July 1995. The draft
was subsequently posted on a website and community comment
solicited via an e-mail discussion list. This provoked lively discus-
sions, leading to continuous correction and updating of the dic-
tionary over an extended period of time. Software for parsing the
dictionary and managing mmCIF data sets was developed and was
also presented on the website.

In January 1997, the mmCIF dictionary was completed and sub-
mitted to COMCIFS for review. In June 1997, version 1.0 was
approved by COMCIFS and released (Bourne et al., 1997; Fitzger-
ald et al., 1996). A workshop was held at Rutgers University in
October 1997, at which tutorials were presented to demonstrate
the use of the various tools that had been developed.

More than 100 new definitions have been incorporated in ver-
sion 2 of the mmCIF dictionary, presented in Chapter 4.5.

1.1.10. The Crystallographic Binary File

In 1995, Andy Hammersley approached the IUCr with a pro-
posal to develop an exchange and archival mechanism for image
data using the CIF formalism. There was an increasing need to
record and exchange two-dimensional images from a growing
collection of area detectors and image plates from several man-
ufacturers, each using different and proprietary data-storage for-
mats. The project was encouraged by the IUCr and was developed
under a variety of working names. In October 1997, a workshop
at Brookhaven National Laboratory, New York, was convened to
discuss progress and to coordinate the development of software
suitable for this new format.

At the workshop, it became apparent that there was broad con-
sensus to adopt and further develop the working set of data names
that had been devised by the working group on this project; it was
further decided that the relationships between these data names
were best handled by the DDL2 formalism used for mmCIF. While
image plates were not the sole preserve of macromolecular crys-
tallography, it was felt that there would be maximum synergy with
that community, and that the proposed imgCIF dictionary was
most naturally viewed as an extension or companion to the mmCIF
dictionary. The adoption of DDL2 would not preclude the genera-
tion of DDL1 analogue files if they were found to be necessary in
certain applications, but to date such a need has not arisen.

However, on one point the workshop was insistent. For effi-
cient handling of large volumes of image data on the necessary
timescales within a large synchrotron research facility, the raw
data must be in binary format. It was argued that although ASCII
encoding could preserve the information content of a data stream
in a fully CIF-compliant format, the consequent overheads in
increased file size and data-processing time were unacceptable in
environments with a very high throughput of such data sets, even
given the high performance of modern computers. Consequently,
the Crystallographic Binary File (CBF) was born as an extension to
CIF (Chapter 2.3). The CBF may contain binary data, and there-
fore cannot be considered a CIF (Chapter 2.2). However, except
for the representation of the image data, the file retains all the
other features of CIF. Information about the experimental appara-
tus, duration, environmental conditions and operating parameters,
together with descriptions of the pixel characteristics of individual
frames, are all provided in ASCII character fields tagged by data
names that are themselves fully defined in a DDL2-based dictio-
nary (Chapter 3.7).

At first sight, the distinction between CIF and the crystallo-
graphic binary file may therefore seem trivial. However, in allow-
ing binary data, the CBF requires greater care in defining the struc-
ture and packing by octets of the data, and loses some of the
portability of CIF. It also precludes the use of many simple text-
based file-manipulation tools. On the other hand, the importing of
a stable and well developed tagged information format means that
developers do not need to write novel parsers and compatibility
with CIFs is easily attained. Indeed, the original idea of a fully
compliant image CIF has been retained. By ASCII-encoding the
image data in a crystallographic binary file, a fully compliant CIF,
known as imgCIF, may be simply generated. One could consider
an imgCIF as an archival version and a CBF as a working version
of the same information set.

1.1.11. Other extension dictionaries

Since the introduction of the major CIF dictionaries, several other
compendia of data names suitable for describing different appli-
cations or disciplines within crystallography have been developed.
Four of these are described in the current volume.

The powder CIF dictionary (pdCIF; Chapter 3.3) is a sup-
plement to the core dictionary addressing the needs of powder
diffractionists. The structural model derived from powder work is
familiar to single-crystal small-molecule or inorganic scientists.
However, the powder CIF effort had the additional goals of
documenting and archiving experimental data. It was always
intended that powder CIF be used for communication of com-
pleted studies and for data exchange between laboratories.
This is frequently done at shared diffraction facilities such as
neutron and synchrotron sources. The powder dictionary was
written with data from conventional X-ray diffractometers and
from synchrotron, continuous-wavelength neutron, time-of-flight
neutron and energy-dispersive X-ray instruments in mind.

The modulated-structures dictionary (msCIF; Chapter 3.4) is
also considered as a supplement to the core dictionary and is
designed to permit the description of incommensurately modu-
lated crystal structures. The project was sponsored by the IUCr
Commission on Aperiodic Crystals and was developed in parallel
with a standard for the reporting of such structures in the literature
(Chapuis et al., 1997).

A small dictionary of terms for reporting accurate electron den-
sities in crystals (rhoCIF; Chapter 3.5) has recently been published
as a further supplement to the core dictionary. It has been devel-
oped under the sponsorship of the IUCr Commission on Charge,
Spin and Momentum Densities.

The symmetry dictionary (symCIF; Chapter 3.8) was developed
under the direct sponsorship of COMCIFS with the objective of
producing a rigorous set of definitions suitable for the descrip-
tion of crystallographic symmetry. Following its publication, sev-
eral data names from the symCIF dictionary were incorporated
in the latest version of the core dictionary to replace the original
informal definitions relating to symmetry. The symCIF dictionary
contains most of the data names that would be needed to tabu-
late space-group-symmetry relationships in the manner of Interna-
tional Tables for Crystallography Volume A (2002). It is intended
to expand the dictionary to include group–subgroup relations in a
later version.

Other dictionaries are also under development, often under the
supervision of one of the Commissions of the International Union
of Crystallography.

8 references

International Tables for Crystallography (2006). Vol. G, Section 1.1.10, p. 8.

Copyright © 2006 International Union of Crystallography

http://it.iucr.org/Ga/ch1o1v0001/references/
http://it.iucr.org/Ga/ch1o1v0001/sec1o1o10/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice


