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3.1. GENERAL CONSIDERATIONS WHEN DEFINING A CIF DATA ITEM
The aliases entries identify the corresponding quantity deﬁned
in the DDL1 core dictionary.

Example 3.1.6.8. Deﬁnition of a child identiﬁer.
save__struct_site_gen.id
_item_description.description
;
The value of _struct_site_gen.id must uniquely
identify a record in the STRUCT_SITE_GEN list.

3.1.6.6. Units
As with data ﬁles described by DDL1 dictionaries, the physical
unit associated with a quantitative value in a DDL2-based ﬁle is
speciﬁed in the relevant dictionary. There is no option to express
the quantity in other units. However, DDL2 permits a dictionary
ﬁle to store not only a table of the units referred to in the dictionary (listed under _item_units_list.code and the accompanying descriptive item _item_units_list.detail), but also a table
specifying the conversion factors between individual codes in the
_item_units_list.code list. In principle, this allows a program
to combine or otherwise manipulate different physical quantities
while handling the units properly.

Note that this item need not be a number;
it can be any unique identifier.
;
_item.name
_item.category_id
_item.mandatory_code
_item_type.code

’_struct_site_gen.id’
struct_site_gen
yes
line

save_

Example 3.1.6.9. DDL2 deﬁnition of a physical quantity.
save__diffrn.ambient_temp
_item_description.description
;
The mean temperature in kelvins at which the
intensities were measured.
;
_item.name
’_diffrn.ambient_temp’
_item.category_id
diffrn
_item.mandatory_code
no
_item_aliases.alias_name
’_diffrn_ambient_temperature’
_item_aliases.dictionary
cif_core.dic
_item_aliases.version
2.0.1
loop_
_item_range.maximum
_item_range.minimum
.
0.0
0.0
0.0
_item_related.related_name
’_diffrn.ambient_temp_esd’
_item_related.function_code
associated_esd
_item_type.code
float
_item_type_conditions.code
esd
_item_units.code
kelvins
save_

3.1.7. Composing new data deﬁnitions
Preceding sections have described the framework within which
CIF dictionaries exist and are used, and their individual formal
structures. While this is important for presenting the deﬁnition of
new data items, it does not address what is often the most difﬁcult question: what quantities, concepts or relationships merit separate data items? On the one hand, the extensibility of CIF provides great freedom of choice: anything that can be characterized
as a separate idea may be assigned a new data name and set of
attributes. On the other hand, there are practical constraints on
designing software to write and read a format that is boundless in
principle, and some care must be taken to organize new deﬁnitions
economically and in an ordered way.
3.1.7.1. Granularity
Perhaps the most obvious decision that needs to be made is the
level of detail or granularity chosen to describe the topic of interest. CIF data items may be very speciﬁc (the deadtime in microseconds of the detector used to measure diffraction intensities in an
experiment) or very general (the text of a scientiﬁc paper). In general, a data name should correspond to a single well deﬁned quantity or concept within the area of interest of a particular application. It can be seen that the level of granularity is determined by
the requirements of the end application.
A practical example of determining an appropriate level of
granularity is given by the core dictionary deﬁnitions for bibliographic references cited in a CIF. The dictionary originally
contained a single character ﬁeld, _publ_section_references,
which was intended to contain the complete reference list for an
article as undifferentiated text. Notes for Authors in journals
accepting articles in CIF format advised authors to separate the
references within the ﬁeld with blank lines, but otherwise no structure was imposed upon the ﬁeld. In a subsequent revision to the
core dictionary, the much richer CITATION category was introduced to allow the structured presentation of references to journal
articles and chapters of books. This was intended to aid queries
to bibliographic databases. However, a full structured markup of
references with multiple authors or editors in CIF requires
additional categories, so that the details of the reference may
be spread across three tables corresponding to the CITATION,
CITATION_AUTHOR and CITATION_EDITOR categories. Populating
several disjoint tables greatly complicates the author’s task of writing a reference list. Moreover, the CITATION category does not yet
cover all the many different types of bibliographic reference that
it is possible to specify, and is therefore suitable only for references to journal articles and chapters of books. However, it is pos-

3.1.6.5.2. Deﬁnitions of single quantities
While it is important to ensure the referential integrity of the
data in a CIF through proper book-keeping of links between tables,
the crystallographer who wishes to create or extend a CIF dictionary will be more interested in the deﬁnitions of data items that
refer to real physical quantities, the properties of a crystal or the
details of the experiment. The DDL2 formalism makes it easy to
create a detailed machine-readable listing of the attributes of such
data.
Example 3.1.6.9 parallels the example chosen for DDL1 dictionaries of the ambient temperature during the experiment.
In the deﬁnition save frame, the category is speciﬁcally listed
(although it is deducible from the DDL2 convention of separating
the category name from the rest of the name by a full stop in the
data name). The data type is speciﬁed as a ﬂoating-point number.
(In the core dictionary there are fewer data types and the fact that
the value may be a real rather than integer number must be inferred
from the declared range.) The range of values is also speciﬁed with
separate maximum and minimum values (unlike in DDL1 dictionaries, which give a single character string that must be parsed
into its component minimum and maximum values). The assignment of the same value to a maximum and a minimum means that
the absolute value is permitted; without the repeated ‘0.0’ line the
range in this example would be constrained to be positive deﬁnite;
the equal value of 0.0 for maximum and minimum means that it
may be identically zero.
The _item_units.code value must be one of the entries in the
units table for the dictionary and can thus be converted into other
units as speciﬁed in the units conversion table.
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