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5. APPLICATIONS
Unless the application designer can be certain that externally produced CIFs will never be presented to the application, or will be ﬁltered through a reordering ﬁlter such as QUASAR or cif 2cif, working with CIFs in an order-dependent mode is a mistake.
Because of the importance of being able to accept CIFs written by any other application, which may have written its data in a
totally different order than is expected, it is a good idea to make
use of one of the existing libraries or APIs if possible, unless there
is some pressing need to do things differently.
If a fresh design is needed, e.g. to achieve maximal performance
in a time-critical application, it will be necessary to create a CIF
parser to translate CIF documents into information in the internal
data structures of the application. In doing this, the syntax speciﬁcation of the CIF language given in Chapter 2.2 should be adhered
to precisely. This result is most easily achieved if the code that
does the parsing is generated as automatically as possible from the
grammar of the language. Current ‘industrial’ practice in creating
parsers is based on use of commonly available tools for lexical
scanning of tokens and parsing of grammars based on lex (Lesk &
Schmidt, 1975) and yacc (Johnson, 1975). Two accessible descendants of these programs are ﬂex (by V. Paxson et al.) and bison (by
R. Corbett et al.). See Fig. 5.1.3.5 for an example of bison data in
building a CIF parser. Both ﬂex and bison are available from the
GNU project at http://www.gnu.org.
Neither ﬂex nor bison is used directly by the ﬁnal application.
Each may be used to create code that becomes part of the application. For example, both are used by CifSieve to generate the code
it produces. There is an important division of labour between ﬂex
and bison; ﬂex is used to produce a lexicographic scanner, i.e. code
that converts a string of characters into a sequence of ‘tokens’. In
CIF, the important tokens are such things as tags and values and
reserved words such as loop_. Once tokens have been identiﬁed,
responsibility passes to the code generated by bison to interpret.
In practice, because of the complexities of context-sensitive management of white space to separate tokens and the small number
of distinct token types, ﬂex is not always used to generate the lexicographic scanner for a CIF parser. Instead, a hand-coded lexer
might be used.
The parser generated by bison uses a token-based grammar and
actions to be performed as tokens are recognized. There are two
major alternatives to consider in the design: event-driven interaction with the application or building of a complete data structure to
hold a representation of the CIF before interaction with the application. The advantage of the event-driven approach is that a full
extra data structure does not have to be populated in order to access
a few data items. The advantage of building a complete representation of the CIF is that the application does not have to be prepared
for tags to appear in an arbitrary order.

We are grateful to Frances C. Bernstein for her helpful comments
and suggestions.
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5.1.4. Conclusion
Making CIF-aware applications is a demanding, but manageable,
task. A software developer has the choice of using external ﬁlters,
using existing libraries and APIs, or of building CIF infrastructure
from scratch. The last choice presents an opportunity to tune the
handling of CIFs to the needs of the application, but also presents
the risk of creating code that does not conform to CIF speciﬁcations. One can never know for certain how a new application may
be used in the future. If there is any doubt that an application built
from scratch will conform to CIF speciﬁcations, prudence dictates
that one should use ﬁlter programs or well tested libraries and APIs
in preference to cutting corners in building an application from
scratch.
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