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The working group has been asked to put forward recommendations on the scientific and technical aspects of placing the current and the future information in International Tables volumes onto the Internet.  Its recommendations are given below under the following three headings.

1. General 

2. Implementation specific
3. Data specific
The working group recommendations are confined to the non-commercial aspects of prioritising and presenting online information, and intentionally do not address any of the financial issues of this process.  The working group was instructed that economic considerations were not within their brief and therefore no advice is given on funding particular recommendations, nor on the financial viability of ‘paper versus electronic’ versions of IT data.  Even so, members have been conscious of the need to employ the most efficient and effective approaches to presenting data electronically, both from the user and provider viewpoint.  Equally, while there have been no substantive discussions on ways to fund and support the overall IT Online concept, all members are well aware that the success and longevity of this venture is critically dependent on this being achieved.

It should also be emphasised that the working group is unanimous in the view that most crystallographic information should be available online as soon as possible, and that the use of the Internet, as a means of sharing scientific data, will expand very rapidly over the next decade. This will have important implications for many print-on-paper scientific publications.  The working party recognises, however, that the recommendations made below are based on the current trends in information access and online technologies continuing, and there remain risks associated planning an expansion of the IT Online capacity and reduction of the print-on-paper publications.  These risks are considered briefly in the Appendix.

Details of the working group discussions may be viewed at http://www.iucr.org/****
1. General recommendations

The working group makes the following general recommendations.

(a) As rapidly as possible, all information currently in printed IT volumes should be placed online.

(b) Priority should be given to preparing data in a distribution-independent manner that serves the distribution formats of current and future use. Of special interest is the placing of new data online.
(c) The maintenance of print-on-paper volumes of IT should depend on market demand. A switch from bulk lithograph printing to digital printing to print-on-demand will enable smaller numbers of volumes to be printed and ware-housed, but with an increased unit production cost and selling price. Timely decisions will need to be made on this matter.
(d)  An immediate program should be initiated to archive all IUCr publication information for the very long-term using a secure and technology-independent medium.
(e) The IUCr office should continue to focus on publishing scientific works, and to encourage the development of application software elsewhere within the community.

2. Implementation specific recommendations

The working group makes the following recommendations for implementing data online. 

(a) Numerical and codified data should be provided online in a down-loadable form suitable for direct use in software applications.

(b) Information should, where possible, be generated, or located, via an interactive browser rather than being presented as static data lists.

(c) Online tools should be available for displaying tabular data as graphs.

(d) Mathematical expressions should, where possible, be provided as executable computer algebra (e.g. as Mathematica notebooks).

(e) All publication references need to be hyperlinked to the publisher source, or to a text image, so as to facilitate optimal user access.

(f) Online discussion forums for each data domain should be facilitated to encourage the user exchange of implementation processes and quality assessment.

(g) Lists of available crystallographic software, hyperlinked to the source, should be provided online in a forum similar to GNU and SourceForge sites, and be accompanied by online user assessment ratings and comments (as per that provided by Amazon for book assessments).

3. Data specific recommendations

The working group makes the following recommendations for providing specific data online. 

(a) A browser should be provided for generating space group symmetry information in any setting, and, where possible, the user should be able to view and manipulate this information interactively as a 3D graphical image.

(b) The user of a browser should be able to select the type of information needed, e.g. figure of symmetry elements, reflection conditions, subgroups, etc.
(c) There should be hyperlinks between the different types of information, e.g., between the subgroups and the Wyckoff-position relations, or between a listed subgroup and the main page of this subgroup.
Appendix

Risk Management Strategies
1. Take-up of IT Online versus Print-on-paper Volumes

There is a risk that the ‘paperless’ information access approach will not be taken up by the bulk scientists as the IT online products are introduced.  There is also a need to recognize that the ability to take up the ‘online’ approach will vary in different laboratories and countries.  In some institutions neither young nor senior researchers’ habits appear to have reduced paper use, rather they use multi-media reference approaches that still include print-on-paper.  Thus, there remains a high probability (perhaps up to 0.7) that printed IT copies for some of the current information content (e.g. such as the Volume A Teaching Edition) will be needed in the future.  Indeed, in specialized areas and editions there may be an opportunity for new sales. 
The impact factor of moving to a predominantly IT Online publication approach from print-on-paper is difficult to assess, so an overall risk factor is likewise not attempted. However, the risk factor is probably less that the archiving risk discussed in 2. below.
The consequences of not considering specialized print-on-paper options are: 

(a) a possible loss of revenue to the IUCr (subject to a detailed business plan analysis, of course); 

(b) a likely loss of impact of crystallography in its cognate research fields (structural biology, chemistry and physics, for instance). 

Risk management strategy. To have all stakeholders agree to the content of future print-on-paper publications to be be made available for sale when demand warrants it.
2. Long-term Archival of IT Information
There is a significant risk that paper and electronic information can be damaged or lost.  The regularity of this in the industry suggests that the probability of it happening to a single copy of an archive can be as high as 0.5.  The impact of such a loss may be catastrophic, requiring in some cases many years effort to recapture the content from authors, programmers, etc. and therefore the impact factor should set at 1.0.  Without diligent backing-up procedures and long-term archive planning, this means that the overall risk factor may be as high as 0.5. 

Risk management strategy. To develop an archive maintenance program which should include:

(a) the distribution of securely stored print-on-paper and electronic copies in different sites to avoid major loss (e.g. fire, flood) at one location;
(b) rigorous backing-up and inventory procedures in the publication office;
(c) consideration of specialized archive media for long-term (>100y) retention.
