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2.2.1. Introduction

The term ‘Crystallographic Information File’ (CIF) refers to data
and dictionary files conforming to the conventions adopted by
the IUCr in 1990 and revised by the IUCr Committee for the
Maintenance of the CIF Standard (COMCIFS). The CIF format
is intended to meet the needs of a wide range of scientific applica-
tions within, and without, the discipline of crystallography. Parts
2 and 3 of this volume provide the full specification of the con-
tents of CIF across the different crystallographic applications. The
files used in these applications must conform to the same rules of
syntax, and share certain properties and conventions in the way
that information is presented. It is these common features that are
discussed in this chapter.

The CIF family of applications uses a proper subset of the STAR
File syntax described in Chapter 2.1. The STAR File grammar pro-
vides a very general approach to storing and accessing data values
through the use of an associated data name, or tag. A CIF search
tool, such as Star Base (Chapter 5.2), can readily access a single
data value, or set of values, using this tag without prior knowl-
edge of the order of the file contents. It can also provide details
of the context of the data within the file structure. Context, in this
sense, is a fully annotated indication of the file structure in which
the retrieved value was located. That is, whether it was located in
a global declaration, a named save frame, or a looped list. In every
case the data ‘value’ is simply a character string and the STAR
File protocol itself imposes absolutely no meaning on that string.
This leaves the interpretation of the value string (e.g. whether it is
numerical or text) to the conventions of the applications used to
read and write the STAR File.

The CIF approach to the permissive STAR File syntax is restric-
tive. In the first place, the earliest version of the CIF syntax (Hall
et al., 1991) did not adopt some of the grammatical (or syntactical)
constructs available to the STAR File in order to facilitate existing
crystallographic software approaches. This was in anticipation of
likely short-term developments, and to encourage a rapid take-up
of the CIF approach. For these reasons it was considered appropri-
ate to adopt only data-block partitioning and a single, rather than
multiple, level of looped lists. Save frames were adopted into the
CIF later but only in CIF dictionary files written using the DDL2
dictionary definition language (see Chapter 2.6). It is relevant to
point out, however, that the full STAR File syntax has been adopted
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for the storage of NMR experimental and structure data (Ulrich et
al., 1998).

In 2002, a COMCIFS review of the design and implementation
of CIF led to a revised syntax specification, which was published
in February 2003. This revised specification is reproduced in full in
Section 2.2.7. It is important to note that after more than a decade
of CIF usage, this revision contains few substantial changes to the
design choices of the original version (Hall et al., 1991). There
have been some modest extensions to the lengths of data names
and text lines, and a number of clarifications are introduced. In
addition, various privileged labels used for STAR File constructs
(e.g. global blocks, save frames and nested loops, as described in
Chapter 2.1) have now been explicitly reserved (i.e. excluded from
appearing in unquoted form in an existing CIF). This will allow
the clean upward migration of future CIF syntax versions to the
more complex data structures permitted in a STAR File, when and
if these are later required by the community.

The remainder of this chapter is structured as follows. First,
there is a brief description of CIF terminology (Section 2.2.2). This
is followed by the syntax rules, corresponding to a subset of the
STAR syntax, used by CIF data files (Section 2.2.3). The portabil-
ity and archival issues that programmers must be aware of in apply-
ing CIF data in different computing environments are described in
Section 2.2.4. They are also detailed in the formal specifications
given at the end of the chapter. Section 2.2.5 describes the con-
ventions regarding data typing and embedded semantics that are
common to all CIF applications, and Section 2.2.6 outlines future
possible ways of introducing metadata which would enable files
to be linked to each other, and which would establish the nature
of CIF contents within a more general framework of information
storage systems. The final section of the chapter, Section 2.2.7,
reproduces in full the formal specification documents approved by
COMCIFS.

2.2.2. Terminology

A summary of the basic terminology used throughout this chap-
ter and the volume follows. A more extensive description of this
terminology is given as formal specifications in Section 2.2.7.1.2.

(i) A CIF is a file conforming to the specification presented in
this chapter. The term includes both data files containing informa-
tion on a structural experiment or its results (or similar scientific
content) and the dictionary files that provide descriptions of the
data identifiers used in such data files.

(ii) A data name or tag is an identifier (a string of characters
beginning with an underscore character) of the content of an asso-
ciated data value.

(iii) A data value is a string of characters representing a particu-
lar item of information. It may represent a single numerical value;
a letter, word or phrase; extended discursive text; or in principle
any coherent unit of data such as an image, audio clip or virtual-
reality object.

(iv) A data item is a specific piece of information defined by a
data name and its associated data value.
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