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2. CONCEPTS AND SPECIFICATIONS
Again it should be emphasized that the rows and columns of the
table are identiﬁed by parsing each value and referring back to the
sequence in the header of its identifying tag, and not by a conventional layout of items. It is usual for CIF writers to lay out
two-dimensional data arrays as well formatted tables for ease of
inspection in text editors or other viewers, but CIF readers must
never rely on layout alone to identify a tabulated value.
A corollary of this is that the number of values in a looped list
must be an exact integer multiple of the number of data names
declared in the loop header.
Within a single data block the same data name may not be
repeated. Thus if a data item may have multiple values, these items
must be collected together within a looped list, the data name itself
being given once only in the loop header.
A data value is a string of characters. CIF distinguishes between
numerical and character data in a broad sense (see Section 2.2.5.2
below). Numerical values may not contain white space (and indeed
are constrained to a limited character set and ordering, essentially
encompassing a small range of ways in which numbers are characteristically represented in printed form). Because tokens are separated by white space, character data that include white-space characters must be quoted. If the data value does not extend beyond the
end of a line of text, it may be quoted by matching single-quote
(apostrophe, ’) or double-quote (quotation mark, ") characters. If
the data value does extend beyond the end of a line of text, then
paired semicolon characters ; as the ﬁrst character of a line may
be used as delimiters. The closing semicolon is the ﬁrst character
of a line immediately following the close of the data-value string.
Fig. 2.2.3.1 shows examples of all three types of delimited character values that include white space.
Character strings that begin with certain other characters must
also be quoted. These leading characters are those which introduce
tokens with special roles in a STAR File (such as underscore _ at
the start of a data name, hash # at the start of a comment and dollar
$ identifying a save-frame reference pointer). Likewise, the STAR
File reserved words loop_ , stop_ and global_ must be quoted if
they represent data values, as must any character string beginning
with data_ or save_.
Lines of text are restricted to 2048 characters in length and data
names are restricted to 75 characters in length. These are increases
over the original values of 80 and 32 characters, respectively.

the permitted ASCII characters. Accented characters, characters in
non-Latin alphabets and mathematical or special typographic symbols may not appear as single characters in a CIF, even if a host OS
permits such representations.
White space (used to separate CIF tokens and within comments or quoted character-string values) is most portably represented by the printable space character (decimal value 32 in the
ASCII character set). In an ASCII environment, white space may
also be indicated by the control characters denoted HT (horizontal
tab, ASCII decimal 9), LF (line feed, ASCII decimal 10) and CR
(carriage return, ASCII decimal 13). To ease problems of translation between character encodings, the characters VT (vertical
tab, ASCII decimal 11) and FF (form feed, ASCII decimal 12) are
explicitly excluded from the CIF character set; this is a restriction
that is not in the general STAR File speciﬁcation (Chapter 2.1).

2.2.4.2. Line terminators
Given that the STAR File is built on the premise of a lineoriented text ﬁle, it is difﬁcult in practice to provide a complete
and portable description of how to identify the start or end of a
line of text. The difﬁculty arises for two reasons.
First, some OSs or programming languages are record-oriented;
that is, the OS is able to keep track of a region of memory
associated with a speciﬁc record. It is usually appropriate to associate each such record with a line of text, but the ‘boundaries’
between records are managed by low-level OS utilities and are not
amenable to a character-oriented discussion. Such systems, where
records of ﬁxed length are maintained, may also give rise to ambiguities in the interpretation of padding to the record boundary following a last printable character – is such padding to be discarded
or treated as white space? It is for this reason that the elision of
trailing white space in a line is permitted (but not encouraged) in
the full CIF syntax speciﬁcation [Section 2.2.7.1.4(17)].
The second complication arises because current popular OSs
support several different character-based line terminators. Historically, applications developed under a speciﬁc OS have made general use of system libraries to handle text ﬁles, so that the conventions built into the system libraries have in effect become standard
representations of line terminators for all applications built on that
OS. For a long time this created no great problem, since ﬁles were
transferred between OSs through applications software that could
be tuned to perform the necessary line-terminator translations in
transit. The best-known such application is undoubtedly the ‘text’
or ‘ascii’ transmission mode of the typical ftp (ﬁle transfer protocol) client.
Increasingly, however, a common network-mounted ﬁle system
may be shared between applications running under different OSs
and the same ﬁle may present itself as ‘valid’ to one user but not
to another because of differences in what the applications consider
a line terminator.
The problem of handling OS-dependent line termination is by
no means unique to STAR File or CIF applications; any application that manipulates line-oriented text ﬁles must accommodate
this difﬁculty. The speciﬁcation notes the practice of designing
applications that treat equivalently as a line terminator the characters LF (line feed or newline), CR (carriage return) or the combination CR followed by LF, since these are the dominant conventions
under the prevailing Unix, MacOS and DOS/Windows OSs of the
present day. While this will be a sensible design decision for many
CIF-reading applications, software authors must be aware that the
CIF speciﬁcation aims for portability and archivability through a
more general understanding of what constitutes a line of text.

2.2.4. Portability and archival issues
The CIF format is designed to be independent of operating system (OS) and programming language. Nevertheless, variations in
the way that each OS speciﬁes and handles character sets mean
that care must be taken to ensure that CIF software is portable
across different computer platforms. There are also constraints on
the application of these speciﬁcations in order to maintain compatibility between archival systems. These issues are discussed brieﬂy
here. More details are given in the formal CIF speciﬁcation (see
Section 2.2.7). In general, compatibility and portability considerations for different OSs are of little importance to users of CIFs, but
they need to be well understood by software developers.
2.2.4.1. Character set
The characters permitted in a CIF are in effect the printable
characters in the ASCII character set. However, a CIF may also
be constructed and manipulated using alternative single-character
byte mappings such as EBCDIC, and multi-byte or wide character
encodings such as Unicode, provided there is a direct mapping to
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