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Writing CIF Software

Some points to consider
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Available tools and libraries

https://www.iucr.org/resources/cif/software
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Available tools and libraries

https://mmcifwwpdb.org/docs/software-resources.html
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Available tools and libraries

* CIF APl A C API and reference implementation for CIF 2.0 (and earlier) https://github.com/COMCIFS/cif api

*  PyCifRW CIF/STAR file support for Python https://pypi.org/project/PyCifRW/

* CrystalinfoFramework.jl Julia tools for working with CIF, including reading CIF1 and CIF2 data files
(includes mmCIF files from PDB) https://github.com/jamesrhester/CrystalinfoFramework.jl

» JsCifBrowser A browser-based interface to DDLm dictionaries with dREL executable algorithms
https://github.com/COMCIFS/JsCifBrowser

* COD::CIF:Parser An error-correcting CIF parser for the Perl language (part of cod-tools
http://wiki.crystallography.net/cod-tools)

» pycodcif Python interface to COD CIF parser language (part of cod-tools http://wiki.crystallography.net/cod-tools)

In development

* |UCr CIF dictionary browser (https://www.iucr.org/resources/cif/dictionaries/browse) and pubICIF (CIF1.1 version
currently at https://journals.iucr.org/services/cif/publcif/ )
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Advantages of dictionary-based software
1. Data name recognition
2. Alternative data name recognition (aliases)
3. Type and range validation
4. Referential integrity
5. Application of dREL methods
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Best practice

Validate against appropriate dictionary version
(_audit_conform.dict_name, _audit_conform.dict_version,
_audit_conform.dict_Tocation)

Consult list of registered prefixes if unexpected data names
found (https://www.iucr.org/cgi-bin/cifreserve.pI)

Check _audit.schema
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Advanced best practice

Error trapping and handling
— Notify user (notice, warning, error)
— Auto-fix (how?)

Handling of duplicate data names in same data block

— Exact duplicates are clear error; die or accept if values identical?
— Aliases: more lenient? (Could be strategy to help legacy software)
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Things to take particular care about

Ambiguity of data values that look like numbers.
* How to handle quoted numeric strings (e.g. ' 127 )?

Quoting styles (single vs double quotes, triple quotes,
semicolons).

Handling of ‘scalar’ data [e.g. adopt the CIF APl approach of
storing these as single-packet loops?

— But how to present them as unlooped?

— What to do if a (normally) multi-packet loop only has one packet?].

* Long line folding.
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Handling CIF2 and CIF1 syntax

NB The presence of ‘dotted’ data names (_cel1.volume) is not a
robust indicator that a file is CIF2 (likewise all-underscore data
names do not guarantee that it is CIF1).

Initial ‘magic’ string #\#CIF_2.0 is mandatory for CIF2.
Handling different character encodings (ASCII vs Unicode).
Conversion between different quoting mechanisms.

Semantic nuances considered in detail in Vaitkus, A., Merkys, A. &
Grazulis, S. (2021). Validation of the Crystallography Open
Database using the Crystallographic Information Framework. J.
Appl. Cryst. 54, 661-672.
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