IUCr International Tables Online Working Group

Summary of Discussions to August 2005

8 Oct 04: Nicola Ashcroft indicates she will visit Mois Aroyo to assess the use of the Bilbao Crystallographic Server (http://www.cryst.ehu.es/) for use by IT Online and asks for input on what to look for. In a separate email she circulates the responses to the IT Online questionnaire distributed at ECM 22 (these responses are attached as A).

12 Oct 04: Nicola circulates a collected list of web sites, demos and more suggestions for IT Online (attached as B).

12 Oct 04: Ulrich Mueller makes some detailed comments on IT online data, particularly wrt to Vol A (attached as C).

22 Oct 04: Nicola clarifies the expected role of the IT Online working group (attached as D).

26 Nov 04: Nicola reported on her visit to the Bilbao Crystallographic Server (attached as E).

15-17 Dec 04: Additional web addresses cited for symmetry representations… 
http://www.univ-lemans.fr/enseignements/physique/02/cristallo/espace.html
http://eu.wiley.com/WileyCDA/WileyTitle/productCd-0471970492.html



22 Dec 04: Ulrich Mueller suggests priorities for putting symmetry data online (attached as F).

30 Dec 04: Mois Aroyo summarises his views on the development of a Bilbao symmetry server suitable for use by IT Online (attached as G).

9 Feb 05: The IUCr office circulates a CD showing the approach to be used with IT Volume G to make CIF dictionaries and software accessible electronically.

25 Feb 05: Howard Einspahr, Mike Glazer and John Helliwell join the working group, and Syd Hall circulates possible approaches to putting IT Vol B online (attached as H).

10-15 Mar 05: Comments of new members of the working group on online options (attached as I).

25 Apr 05: Howard Einspahr on IT online implementation and business approaches (attached as J).

23-31 May 05: Comments on the summary by Mois Aroyo and John Helliwell (attached as K).

1 Jul 05: Nicola summarises the current ITO material being prepared at Chester and requests some specific recommendations (attached as L).
6 Jul 05: Comments on the presentation of the WG recommendations to the EC (attached as M).

13-28 July: Comments on the version 2 draft of recommendations (attached as N).
Attachment A

Responses to Questionnaire circulated at ECM22
(1) WE ASKED: How would you describe your field of research (e.g. small-molecule crystallography, biological crystallography, mineralogy, inorganic chemistry, electron microscopy, metallurgy, materials science...?). 
REPLIES (some people used more than one term to describe their field):
14 Small-molecule crystallography

9 Materials science

6 Biological crystallography

3 Mineralogy

2 Physics

2 Incommensurate structures

2 Inorganic crystal structures

2 Physical properties of crystals

Plus one each of: powder diffraction; crystal growth; crystal morphology; crystallography of non-molecular compounds; crystal chemistry; neutron diffraction; phase transitions; charge density

(2) WE ASKED: Which of the volumes do you use most?

REPLIES (most people used more than one volume):

Volume A: 32

Volume B: 14

Volume C: 24

Volume D: 6

Volume E: 4

Volume F: 5

Volume A1: 4

Teaching edition of Volume A: 2

(3) WE ASKED: Would you be interested in:

(a) Interactive representations of space groups (e.g. being able to click on a symmetry element to highlight its location in other projections or its effect on the general position)? 

29 said yes 

(b) The ability to plot or extrapolate the data in a table (if so, which data in particular)?
16 said yes

Suggestions were: X-ray absorption (2 votes), X-ray refractive index for a wide range of wavelengths, structure factors, tables of normalizers; atomic scattering factors (2 votes), anomalous scattering factors (2 votes), 'the tables in Volume C'.

(c) 3D rotatable space-group diagrams?
25 said yes (one commented `for educational purposes')

(d) Links to programs to calculate data 'on-the-fly' (if so, which data)?
13 said yes

Suggestions were: absorption coefficients (4 votes), structure factors, extinction distances, powder patterns (2 votes), transmission data, anomalous scattering data (2 votes), indexing powder patterns, equivalent sets of coordinates, Wyckoff sets etc., global distortion index (Makovicky and Balic-Zunic (1998) Acta Cryst. B54, 766-773), absorption/transmission data for a given composition/density/energy.

(e) Links to databases that provide additional information (if so, which databases)?
17 said yes

Suggestions were: Inorganic crystal structures, bond lengths, ICSD (8 votes), Pauling file (2 votes), ADP (not sure of this - the handwriting was poor!), CSD (4 votes), dynamical diffraction, PDF (2 votes), heavy atom and crystallization databases (this suggestion was from a biological crystallographer), PDB.

(4) WE ASKED: Are there any tabulations of data that you use regularly that are not provided by the present series of International Tables?
REPLIES (Note: we do have some of these?): Coefficients of expansion, neutron scattering coefficients, energy dependence of neutron absorption, space groupoid families, periodic table, merohedral twinning/twin laws, different possible origins, chemistry data in 'Handbook of Chemistry and Physics', isotropy subgroups (Stokes and Hatch), wavefunction tables, magnetic (black- white) groups.

(5) WE ASKED: Would you be likely to ask your institution to subscribe to International Tables Online? 
31 said yes

(Note that this figure is probably biased: if someone wasn't interested in having the Tables online, they might not have filled the questionnaire!)

(6) WE ASKED: If you have any other suggestions please note them below.

REPLIES (these are reported as given and not edited for English):
- We would especially like functionality of the type: given a set of symmetry operators, what is their IT number; given an IT number, what is the standard setting. It should be possible to query it from a computer program (e.g. via an XML file). 

- Export data in all well-known forms.

- It would be useful to have in IT A chapter 7 (space-group diagrams) some reminder to chapters 14 and 15 (lattice complexes, normalizers) for those space groups in which alternative but equivalent configurations exist. Structural crystallographers are not always aware of these alternatives and often have problems in comparing structures described in alternative ways.

- Direct information on orbital splitting for selected symmetry elements by clicking in the space-group diagram would be great for teaching. It would be excellent to be able to plot structure and symmetry elements together.

- Ability to export data from the Tables in various formats (or perhaps user-defined formats). For example symmetry operators, special positions, scattering./absorption data...

- Space group search to a given structure: given a structure in P1 with all atoms in the cell, check it against all symmetry operations and find its space group.

- Search within space groups based on any data characteristic to a space-group.

- How is the Bilbao server involved?

- It would be nice to see several example structures of a given space group.

- Some suggestions or information for accessing the book for better understanding for biologists.

Attachment B

Accumulated sources and comments on representing data online 

(Nicola Ashcroft)

(1) Test tables:
As a test of what might be possible, we converted the typesetting files for Table 4.3.3.1 of Volume C (which is 96 printed pages in the volume) into a database, see

http://scripts.iucr.org/cgi-bin/search_it
or


http://scripts.iucr.org/cgi-bin/graph_it
'...graph_it' allows various combinations of the data to be plotted. The presentation is a bit rough, but it should give an idea of what we could do.

Representations of space groups:
(2) Bob Diamond remembered an old program for drawing 3D space-group diagrams called TABLES: C. Abad-Zapatero and T J O'Donnell, J. Appl. Cryst (1987). 20, 532-535.

Found on the web:
(3) A `tutorial' at http://people.brandeis.edu/~foxman1/teaching/indexpr.html
(4) http://www.uwgb.edu/dutchs/SYMMETRY/3dSpaceGrps/3DSPGRP.HTM
(5) Dan Litvin's 3d representations of the ***magnetic*** subperiodic groups are described in 

http://journals.iucr.org/j/issues/2004/02/00/zm5013/index.html and can be downloaded from his web site http://www.bk.psu.edu/faculty/litvin/Download.html
Representations of point groups:
(6) http://neon.mems.cmu.edu/degraef/pg/JME.pdf
Other programs:
(7) Ralf Kunstleve's Toolbox has 530 nonstandard space-group settings: cci.lbl.gov/cctbx/
(8) Jeremy Cockroft's CD - attractive and cheap, but does not have general and 

special positions or explanatory theory. Does have a lot of nonstandard settings. See 

http://bca.cryst.bbk.ac.uk/bca/cnews/books/CDs.html for a review.

(9) Programs in CCP14: http://www.ccp14.ac.uk/ . getspec mentioned as 'very useful', but doesn't give Wyckoff letters.

(10) A paper recently submitted to J. Appl. Cryst: FINDSYM: Program for identifying the space-group symmetry of a crystal (Stokes and Hatch). See http://stokes.byu.edu/findsym.html Would a link to this from any part of the online tables be useful? 

(11) Data that were omitted from Volume E to `save space' have been submitted as supplementary material to a short article in Acta A by Kopsky and Litvin. Perhaps we could add these to the online version on Vol. E? (Not discussed with Kopsky and Litvin yet - will probably appear in November Acta A)

Suggestions from various people follow:
Sine Larsen

(12) In the tables in part 3 of Volume A (systematic absences): click on your 

choice of space group to get the transformation to the standard setting

Brian Shilton (filled in a questionnaire at the ACA)

(14) Space-group vizualization would be most useful for students, e.g. 

have a simple object and use computer graphics to show how symmetry

transformations generate the crystals.

(15) Could also have links to simple protein or small molecule structures 

to show crystal structure.

Ulli Englert (filled in a questionnaire at the BCA)

(16) Symmetry-equivalent reflections (in crystal class and in Laue class)

(17) Overlay space group and normalizer

(18) Java applet or similar which allows to move a point in general position 

and which will move the symm. equiv. points in the diagram

(19) Click on symmetry element which should highlight projections of this 

symmetry element in the other diagrams.

Nicola asked for more information on (16) and (17) by email:

(16) Is this information elsewhere in International Tables already, and

where would you find it useful to have this link? Is it, for example,

to the structure-factor equations now listed in Volume B?
yes, it is indeed. I would like to have at least a link to the corresponding list of equivalent reflections. A full listing is in Vol. B, page 153 ff in my "old" (1993) version of this volume. A comfortable little plus might be the following: after activating some "equivalent reflection" button, a list in terms of general hkl as above is displayed. In addition the user might enter any integer numbers for hkl and would get back the equivalent reflections for that very example. This option is included, for example, in a little program spgr.f by Ton Spek, available from

http://ccp14.sims.nrc.ca/ccp/ccp14/ftp-mirror/platon-spek/pub/unix/spgr/
(17) Is this a graphical representation, i.e. something you would like

to show on the present diagrams?
I cannot give a general answer. A couple of floating-origin space groups apart, the euclidean normalizer of a space group usually is a space group again. And of course, the normalizer by definition is a supergroup of the space group under consideration. For some of the cubic space groups in Vol. A, diagrams only show the upper left quadrant - their symmetry is too high to be shown completely. I have a feeling that for high-symmetry space groups a graphical visualization of the normalizer, having even higher symmetry, will be too confusing.

On the other hand, for simple cases it would be very easy to graphically overlay, e.g. in different colours, a simple space group diagram and its normalizer diagram because the latter are space group diagrams, too, and therefore already coded. Example: space group P 21 21 2, normalizer is P m m m with half the unit cell parameters in each direction. One might therefore simply plot the space group diagram for P m m m at the appropriate scale and with a different colour into the P 21 21 2 diagram.

Examples for normalizer diagrams are given in the DGK (German cryst association) booklet nr. 5, Anwendung von Normalisatoren in der Kristallographie, page 16ff edited by Elke Koch (she is already involved in the normalizer chapter in the hardcopy version of the Tables).

Mike Glazer

(20) Suggested a 'need for automatic searching through subgroup trees'. After

discussion with Nicola, found that this is (or will be?) available on 

the Bilbao server.

Ulrich Mueller

(21) If International Tables are offered online, features should be offered

that exploit the capababilites of computers. This means, a real computer

program should be active and not only linked databases.

I would appreciate to have Volume A with the following features:

(22) Full information for all kinds of non-conventional settings (Hermann-Mauguin symbols, Wyckoff positions, coordinates, reflection conditions etc., figures with the symmetry elements): Monoclinic with unique axis a, settings like B112/b, all six settings of orthorhomic space groups, C- and F-centred tetragonal, H-centred hexagonal, F-centred rhombohedral.

(23) It should be possible to combine the information of volumes A and A1 (sub- und supergroups; Wyckoff position splittings) for each space group. This should include the possibilty to combine and extract only those parts which are of interest to the user; say, for example, a figure with the symmetry elements of a space group in a given setting together with a corresponding figure of a selected subgroup; or: a figure with the symmetry elements of a space group having marked with a different colour those symmetry elements that are retained in the subgroup.

(24) The program should be able to perform axes transformations, including the calculation of the new lattice parameters and atomic coordinates and, if applicable, the new Hermann-Mauguin symbol.

(25) In the older Tables (edition of 1952, chapter 4.7) the reflections having equal intensities were listed. This information is missing in the present tables.

Reply from Uri Shmueli

-----------------------

Dear Ulrich,

Thank you for the copy of your message on what you would like to have in the online version of Volume A. However, the information in your point (25) which you say is missing, is in fact present in Chapter 1.4 of Volume B and will therefore be accessible if Volume B is put online and all the volumes interlinked 

With best regards,

Uri

Theo Hahn

(26) One small suggestion: it would be nice if the definitions and descriptions of important items could be obtained directly from the Subject Index by a mouse click. Here, I think of "important" the bold face entries in the Subject Index (the other entries are too numerous and not important enough). This assumes that these bold face entries were done systematically for all chapters (or could be augmented, if necessary). This applies, of course, to all volumes, Nicola, esp. Vol. A, where bold entries were done and updated rather carefully.

Now to the specifics of Volume A.

(27) The most important parts are 6 and 7 with the plane-group and space-group tables. Each space group (plane group) should be directly accessible by three items: number, Hermann-Mauguin symbol (both full and short), Schoenflies symbol. Multiple descriptions, esp. in the monoclinic system, should be properly identified, e.g. by setting and cell choice, similar for two origins and the R space groups.

(28) The same applies to the space-group listings in Tables 14.2.3.1 and 14.2.3.2 (Lattice complexes) and Tables 15.2.1.1 and 15.2.1.2 etc. (Normalizers), as well as to Tables 10.1.2.1 and 10.1.2.2 (Point groups). 

(29) The Reflection conditions in Table 3.1.4.1 should also be directly accessible for all settings of the space groups and this in both directions.

(30) You mention inter-volume linking. This applies, of course, to Vols. A and A1 which are more closely related than any other pair of volumes. This connection I have discussed often with Hans Wondratschek. I imagine, for instance, that from a subgroup entry in Vol. A one should be able to arrive directly by a mouse click at the same type of subgroup entry of the same space group in Vol. A1, including the proper explanatory sections, and vice versa. I refer you to the recent letter of Ulrich Mueller in Marburg. I take it that this linking of the two volumes A and A1 will not pose great problems to you (since you are taking care of both volumes), but we are, of course, happy to answer any questions.

(31) A much larger problem would be posed by a highly desirable and often discussed feature of the space-group entries in Vol. A. See again Ulrich Mueller's letter: provide a program rather than a data bank which permits to obtain, starting from the standard basis vectors and origin in Vol. A, any desired other "setting" by appropriate cell transformation of the coordinate system and/or the space-group generators. This would involve the data in Vol. A1, too, of course.

To program this entirely new would be a very large and expensive effort but, fortunately, in a recent telephone conversation Hans Wondratschek reminded me that Mois Aroyo (plus collaborators) have written such a program and placed it on the Bilbao server. Hence, my suggestion if you and the IUCr are interested in this proposal and consider it feasible: familiarize yourself with the Bilbao program and then contact Mois to find out whether he and Perez Mato are interested in such a cooperation by joining their program with the Vol. A data via direct links. Mois and you would be ideal to carry out this task since Mois has programmed the Vol. A space-group data for the 5. edition and the Bilbao program.

Such a cooperation would be simpler and much less demanding on time, (wo)manpower and money than any new programming, and, in addition, it would show how much the general "experimental community" would accept (and use!) these presently still rather theoretical considerations. This approach would require an extra explanatory section which could include the transformations to the more common "unconventional settings", as given in U. Mueller's letter.

(32) Just a final short addendum: as a second step the above program should also be applied to the space-group diagrams, which could be made three-dimensional, rotatable and automatically adapted to the chosen unconventional setting. I have not seen anything of this kind (but there may be attempts somewhere); to show various kinds of interprenetrating symmetry planes and axes in 3-dim. perspective in an easy interpretable fashion is probably considerably more difficult than to design a ball-and-stick model of a crystal structure.

Attachment C

Comments by Ulrich Mueller (12 Oct 04) 

IT-online should exploit the capababilites of computers. That means, a real computer program should be active and not merely linked databases. The programs of the Bilbao server could be the basis for this purpose, provided the authors of the Bilbao programs agree.

First of all, work should be done for Volume A, including links to Volume A1. I would appreciate the following features:

1. Full information for all kinds of non-conventional settings, including Hermann-Mauguin symbols, figures with the symmetry elements, Wyckoff positions, coordinates, reflection conditions, sub- and supergroups. This should include: Monoclinic with unique axis a, settings like B112/b, all six settings of orthorhomic space groups, C- and F-centred tetragonal, H-centred hexagonal, F- and I-centred rhombohedral, and possibly even B-centred for monoclinic b.

2. Figures of the symmetry elements should be shown for projections along all symmetry axes, including [110] and [111] for cubic space groups. In my opinion, it is not necessary to be able to make 3D-rotations on the screen.

3. Given the lattice parameters, the figures should be shown with the corresponding axes ratios.

4. It should be possible to combine the information of volumes A and A1 (sub- and supergroups; Wyckoff position splittings) for each space group. This should include the possibilty to combine and extract only those parts which are of interest to the user. Say, for example, a figure with the symmetry elements of a space group in a given setting together with a corresponding figure of a selected subgroup; or: a figure with the symmetry elements of a space group having marked with a different colour those symmetry elements that are retained in the subgroup.

5. With a click on the image or on a Wyckoff symbol, all symmetry equivalent positions of a point should be depicted.

6. When Wyckoff positions split in a given subgroup, the image should show the resulting independent positions in the subgroup in different colours.

7. It should be possible to show an image of the Euclidean normalizer with a different colour inserted in the figure of the symmetry elements.

8. The different equivalent sets of coordinates describing one and the same structure should be available (presently extractable from the Tables 15.3.3 and 15.3.4 of IT A). It should be possible to recalculate coordinates from one set to another, including changes of the Wyckoff labels.

9. The program should be able to perform axes transformations, including the calculation of the new lattice parameters and atomic coordinates and, if applicable, the new Hermann-Mauguin symbol.

9. It should be possible to create images of sections of the reciprocal showing the pattern of reflection extinctions.

10. Structure factor formulae and list of reflections having identical structure factors (presently in chapter 1.4 of Volume B).

I am aware that such a version of International Tables would require a lot of programming work. I myself cannot perform the necessary programming work, but I can contribute by outlining what would have to be done in detail.

How should IT-online be published? My experience with the Bilbao server shows that it would not be good to have access only online by internet. This would often require long online sessions, and a breakdown of the connection is likely to occur. The permission to install the IT-online program on any computer should by given. To avoid the production of illegal copies, one could require the user to obtain by internet the permission to start the program on an identified computer.

Notice to those of you who use TeX (LaTeX): A complete set of fonts with the graphical symmetry-element symbols (as used in the figures of IT A) is contained in the Metafont file CRYST.MF, freely available from all TeX mirror servers

(e.g. at www.tex.ac.uk/tex-archive/fonts/cryst 

or

www.dante.de/tex-archive/nonfree/fonts/cryst). 

In the directory you can also find the file CRYST.DVI with printable instructions (so far only in German); it contains a list of the symbols. They are printed by commands like \symbol{63} for a 6_3 axis.

Attachment D

Role of the IT Online working group (Nicola Ashcroft) 

Syd has asked me to bring everyone up-to-date with the decisions that were made by the Finance and Executive Committee meetings over the summer and also to summarise the role that we would like the working group to play.

The Executive and Finance Committees have looked at the business plan and models we suggested in a discussion document that we prepared in the spring and have decided that there should be two stages in the development of International Tables online. In the first stage, we should aim to have a representation of the volumes online in time for the Congress in Florence (August 2005). This representation will be based on the content of the printed volumes. In the second stage, we should aim to add new features and functions that are not possible in the printed volumes (i.e. after the Congress).

Here in Chester we are already working on the first stage. We aim to have some material ready in April or May that we would like to ask you to review, so that you can advise us on aspects of presentation, where to put links, search facilities and so on.

The Executive and Finance Committees also decided that the volumes will be sold (at least initially) on a subscription basis, probably mainly to institutions. This does not mean that the working group should not suggest additional ways of selling the volumes, but this isn't a priority.

It has not been decided how to represent the volumes online once we start to include extra features (stage 2), and it has not been decided what these features should be. We would like the working group to suggest new ideas for additional features and content to add to the online series in stage 2: for example, different ways of displaying the present content of the volumes (3D, colour, interactivity, ability to plot graphs of data); adding new collections of data (links to programs and databases); different routes through the volumes by which the reader can approach the information they are looking for, and so on.

We can see two possible situations arising during stage 2 that we'd like you to bear in mind:

(1) If we simply add a list of links to programs and databases to the online Tables, we might not be too concerned if any of these cease to work (i.e. this would be a low-maintenance way of providing added features);

(2) If we build specific links to a particular program into the online Tables (perhaps we come to depend on one particular program for the 3D representation of space groups, or find that data in a particular database are very frequently accessed by the readers), it might become a serious concern that at some point the program or database might cease to be available. In these situations, the IUCr might have to consider supporting or hosting these features itself to ensure that they remain available.

Attachment E

Report on the visit to the Bilbao site (Nicola Ashcroft) 
Discussions were held at different times with Mois Aroyo, Juan Manuel Perez-Mato, Cesar Capillas (PhD student) and Svet Ivantchev (ex member of the group, now has his own company in Bilbao designing web pages and information management systems, www.efaber.net).

Bilbao server:

-------------

The IUCr are welcome to host a mirror site. The Bilbao group are setting up a mirror site in Frankfurt at the moment: once this is done they will look into setting up a mirror with the IUCr.

The Bilbao databases are collections of CIFs. The source files for the CIFs for the spacegroups, subgroups and supergroups and the subperiodic groups are the latex files used for typesetting the relevant pages of Volumes A, A1 and E. Data are therefore stored for all the settings listed in the printed volumes. Data for other nonstandard settings are generated from the data stored in these files. Not all of the data in the LaTeX files have been translated to CIF format. Some of the data names are not yet part of the official symmetry CIF dictionary. Some of the CIF-format data files have been translated to xml. Most of the programs use the CIFs as input, a few use the xml files as input. None use the LaTeX directly. The Bilbao group are moving towards xml as more programs are available for manipulating xml data than are available for CIF data. 

The basic modules of the programs are written in C or C++. Perl and Python

scripts are used to connect the modules.

The most useful programs from the International Tables point of view are GENPOS, WYCKPOS, MAXSUB and WYCKSETS. They are simple retrieval tools and are based on the same code. They can be used to retrieve data from the CIFs and to transform them to any of the settings listed in Part 3 of IT A (i.e. 530 settings). The Bilbao group anticipate that it would not take long to add these to an online version of IT A (for example, in time for the Congress). Mois felt we should have our own copies of these programs in Chester: the IUCr could modify them to provide a simpler interface for nonstandard settings, for example, if this was something we felt we wanted to do. For the other programs, he felt that a link to the server would suffice. These links could be made transparent to the user if necessary (so they would not know they had left IT Online).

WYCKSETS is based on data on normalisers given in the 4th edition of IT A and 

it would be better to update it to include new data that were included in the 

5th edition (possibly worth discussing with Elke Koch?). This would not be a big job.

The data used by the program NORMALISER are the same as used by WYCKSETS so 

also need updating as above.

K-VEC would probably not be of interest to many readers of IT: Mois does not 

suggest including it specifically, but just by providing a link to the server.

The programs for group-subgroup relations of space groups (SUBGROUPGRAPH, 

CELLSUB, MINSUP, SUPERGROUPS and WYCKSPLIT) would all be very useful to a 

reader interested in group-subgroup relations and we should aim to make them 

available at some point (although probably not straight away). A link to the 

server would be enough to start with.

The programs for representation theory would not be of great use to an IT 

reader: Mois does not suggest including them beyond providing a link to the 

server.

The program SYMMODES might be nice to add on to Chapter 3.1 of Volume D (on phase transtions). This program was written in conjuction with Stokes and Hatch. S & H also have a program ISOTROPY that might be of interest to us, but Mois warns that they are rather protective of their code and negotiations might be tricky.

The programs for subperiodic groups are essentially analogous retrieval tools to the space-group data retrieval tools (GENPOS, WYCKPOS and MAXSUB) for retrieving and transforming data from the latex files for Volume E and would be good to add on to Volume E. At the moment, data for the layer groups are available on the server, those for rod groups are ready to go online and will do in the next few weeks, and data for the frieze groups would not take long to add. Mois believes that it would not take long to write equivalent programs to SUBGROUPGRAPH, CELLSUB, MINSUP, SUPERGROUPS and WYCKSPLIT to use these data: these would essentially provide the equivalent to Volume A1 for Volume E (i.e. 'Volume E1'). Note: WYCKSPLIT provides more information than the tables in Volume A1, and the programs on sub- and supergroups also provide more data than are in Volume A1.

Relationship between Volumes A and A1

-------------------------------------

Mois feels there is no point reproducing the sub- and supergroup data in Volume A (which are very limited) in the online version: they should be replaced with the more extensive data in Volume A1. This could be done quite simply by replacing the relevant part of the latex files for A with the relevant parts for A1. We would need to think about how A1 would appear as an online volume, though, if half of it has been merged in with another volume, and need to remember that the explanatory text describing what's on a page would need to be altered. The database of data for A1 has recently been extended, so there are more data available through the server than are provided in the printed Volume A1.

Generating 'extra pages' of space-group data for nonstandard settings:

-----------------------------------------------------------------------

This could be done quite easily in principle for the basic data. It would not be easy for the sub- and supergroup data, as these are only stored for particular settings and are not easy to transform to other settings. However, Mois feels that a user would not need a whole page of data for a nonstandard setting, and that providing specific subsets of data (e.g. the symmetry operators or the Wyckoff positions) would be enough. This could be done using GENPOS and WYCKPOS: if we wanted to provide diagrams of the space groups in the new settings, the IUCr would need to do this. Mois also feels we should break away from the print model of presenting all the data for one space group on a 'page' and present instead a list of items that the user can choose from (diagram, origin, symmetry operators, positions etc). We could then add links to appropriate programs within each of these subpages. Mois cites users of Volume A who confess that they prefer the simpler page layout in the older red books!

Development of programs

-----------------------

Cesar and Svet felt that the programs should be rewritten to use xml as input. Many of the programs were written several years ago with what was available then, and it was felt that 'if we were doing it again, we wouldn't do it that way!'. It was felt that the best approach would be for the IUCr to write an XML DTD for symmetry data based on the items covered by the official symmetry CIF dictionary (Note: data items for subperiodic groups might not be in the official dictionary yet), then for the Bilbao group to prepare xml to this DTD and to modify their programs to read this xml. The IUCr could then make xml symmetry data and the DTD available for the community to use. 

Graphical representations of space groups

------------------------------------------

The Bilbao group do not know of any programs for this (e.g. for providing interactive or rotatable views of space-group diagrams). However, they think that SVG or VRML would be the way to go here. It was thought that the Teaching Edition could be a good way to explore this. In the long term, it would be good to 'tie everything together' by writing a program for drawing space-group diagrams using the symmetry data in xml format. Svet expressed interest in doing this.

Other

-----

We discussed the HTML pages of the space-group data that Brian had prepared. It may be difficult to get these pages to reproduce reliably for all browsers, so HTML might not be the best approach to presenting these data online.

Mois feels that suggestions received for IT Online should be sorted by the Working Group into (1) do soon, (2) do later and (3) good ideas for the teaching edition. He also felt that a first priority was to add a symmetry database to Volume A, then to add programs that use symmetry, then later to add programs that work on specific structures.

Ralf Grosse-Kunstleve's library: Mois felt this would be worth making available.

Rudolf Hundt (Bonn) has a program KPLOT with features that would be useful (but the interface is rather unfriendly). Mois has mentioned IT Online to him, and he is happy to collaborate. Mois felt that adding this would not be an immediate priority though. (Stokes & Hatch's program FINDSYM, submitted to J. Appl. Cryst., does the same but not as well.)

The program POWDERCELL links reflection conditions with group-subgroup relations.

Gotzon Madariaga has latex to html converters that might be useful.

JANA has lots a features on symmetry and the author is easy to collaborate with. PLATON was also mentioned as useful.

CELLSUB (part of the Bilbao programs) is very useful for powder diffraction studies of super-lattices.

Attachment F

Suggested priorities for symmetry online (Ulrich Mueller) 

International Tables online should offer all the information of the printed volume. By clicking on a list of space groups, one should be able to obtain the information of a space group now in Part 7 of IT A, but also of other chapters (e.g. chapter 15), and there should be links to other parts such as the corresponding space groups in IT A1.

Not all of International Tables can be made online at once. The most important parts must be made first. Volume A is the "bible" of crystallographers. But not all of the contents of volume A is equally important. In my opinion priorities should be given in the following sequence:

First priority

The representations of all space groups as in Volume A, Part 7, but excluding the subgroups and supergroups. This should already include non-conventional settings, especially for orthorhombic space groups (full information with all coordinates etc.); links to future additions such as the subgroups should be kept in mind. Explanation of the symbols used (Part 1 of IT A).

Second priority

Extended symbols (now in chapter 4 of IT A); transformations in crystallography (chapter 5 of IT A); reduced bases (chapter 9.2).

Third priority

All of the preceding information for plane groups; all other tables of IT A, except the subgroups.
Fourth priority

Subgroups of the space groups, i.e. links from Volmue A to Volume A1.

We must think about the text chapters. I myself do not like to read a text on a screen and I would not even consider looking at such a chapter. Also, I don't like to print pages from the screen, because then one has a bunch of loose paper. But we will have to leave some text as far as it is explanatory to the use of the tables.

Attachment G

Report on the Bilbao server (Mois Aroyo) 

The opinion of the Bilbao group on the development of the symmetry part of the IT_online server was partly exposed in Nicola's report of her visit to Bilbao. I thank Ulrich and Syd for their comments and especially for the critical remarks on the programs of our server. With some of them I do not quite agree but I prefer to leave my answers for a later stage of this discussion in case it becomes necessary.

In the following, I would like to comment on several aspects related to the development of the symmetry part of the IT_online project, namely: (i) possible structure of the future IT_symmetry server; (ii) databases on the data available in IT Vol.A (ITA) and IT, Vol.A1 (ITA1); (iii) symmetry data for the non-conventional ITA-settings of space groups.

I. Structure of the IT_symmetry server

Our proposal on the structure of the IT_symmetry server becomes clear from Nicola's report: essentially we suggest that the structure of the IT_symmetry server follows that of the Bilbao Crystallographic server: the server should be built on a core of databases 'surrounded' by different shells. The innermost one consists of the simple retrieval tools which permit the access to the stored symmetry information in different type of formats (e.g. HTML, CIF, text ASCII, or XML). In this way the retrieval tools serve not only for getting specific information but also can be used as input data for other programs from the outer shells.

The next shell could contain software which use the retrieval tools for accessing the necessary stored symmetry information and apply group-theoretical algorithms in order to obtain (symmetry) data which are not available in the databases. The programs on specific problems of solid-state physics and chemistry and which use both the stored information and symmetry data from the second shell, could form another shell, etc.

I am not feeling competent enough to discuss on the type of databases to be developed: XML or CIF based type. The opinion of the specialists around our server is definitely for the development of XML databases. However, I agree with Syd that 'the existence of XML data does not preclude its originality as a CIF.' Moreover, the XML DTD dictionary which we use for a part of the symmetry data on the Bilbao server is based on the items covered by the official CIF dictionary.

II. ITA and ITA1 databases

Concerning the priorities related to the development of the databases and the

corresponding access tools on the IT_symmetry server, I would mention the

following space-group data:



-general positions,



-generators,



-special positions,



-maximal subgroups;

An important feature that distinguishes these data from the rest of the items that can be found in ITA and ITA1 is their importance as input data for further (software) applications. In addition, according to our experience, the development of such databases and access tools can be done in a relatively short time.

At a later stage the symmetry data should be completed by the rest of the ITA and ITA1 data as: graphical representations of the space groups, reflection conditions, asymmetric units, symmetry operations, splittings of Wyckoff positions for the maximal subgroups; data on minimal supergroups (not only the types as listed by ITA or ITA1 but all different minimal supergroups of given index and type), data on plane groups, etc.

III. ITA-settings of space groups

Probably first we have to agree what is understood by ITA-settings. If these are all settings listed in Table 4.3.2.1 of ITA, then I would propose to give some priority to the settings for the monoclinic and orthorhombic systems which are more frequently used compared to the multiple-cell descriptions of tetragonal and hexagonal groups.

I find at least two main aspects of the ITA-setting project that have to be discussed by the

Working group before any recommendations to IUCr are given.


The first one refers to the conventions that have to be followed in presenting the non-conventional data. For example, for the derivation of the data on special positions for non-conventional settings one transforms the data of the conventional setting using the corresponding transformation. However, the transformation is not unique in the general case and problems like the example given by Ulrich on Wyckoff labels for C42/mmd (his message of Nov.26, 2004) would appear. A possible solution of the problem would be to choose specific transformations relating the bases of the non-conventional settings to the conventional ones as standard, and derive the symmetry data for the non-conventional settings using these standard matrices.


The second point refers to the data that are to be included in the basic space-group data for the non-conventional ITA-settings. My opinion (expressed in Nicola's report) that not all of the ITA- and ITA1-type symmetry data for the non-conventional settings are of equal importance, was not fully supported. My preferences were mainly for generators and general positions, special positions, and part of the ITA1-maximal subgroup data necessary for the unique determination of the subgroups at a later stage.  Ulrich proposed to have at least the data available in the red edition of IT, which include in addition the diagrams and the symmetry elements. It would be nice, of course, to have as much as symmetry information as possible. But the main problem that would occur here is again related to the possible non-uniqueness of the description, i.e. the necessity of introducing conventions for the description of the space groups in non-conventional settings.

For that, probably it would be very helpful if we try to compile a list of the already existing data on the ITA-settings (including web sources and computer programs for the calculation of the basic symmetry data) which could serve as reference/starting points in our discussion.

In the following, I tried to summarize shortly the known to me data/programs for

non-conventional settings.


i. Available data on the Bilbao Crystallographic server: the crystallographic data which we have made available on our server refers to general positions (generators) and special positions. The data is obtained by transformation of the conventional data. (At the moment, we do not have the site-symmetry described by oriented symbols.)


ii. Additional basic data on the ITA-settings can be obtained by using

the following computer programs: the libraries of R. Grosse-Kunstleve (cctbx),

SPACER (Stroz), or Rodriguez-Carvajal libraries (?).



ii.1. The geometrical description of symmetry operations can in general be non-unique. For example the style of the description obtained by cctbx differs a bit from that of ITA. The author of SPACER claims that its geometrical description coincides with that of ITA.



ii.2. In cctbx one can find data on the asymmetric units for the

different ITA settings but not for the multiple cell description of the

tetragonal (C-cell, F-cell) or trigonal, hexagonal (H cell). (Note again, that

the data differs partly from those given in ITA.)


iii. Symmetry on special projections - I do not know on

any data for the ITA-settings.


iv. Reflection conditions - For the moment I have not found available

data or a program that produces the reflection conditions for the different ITA

settings in the form listed in ITA. It is very likely that such program

exists and forms part of some diffraction package.


vi. Maximal subgroup data - no data/programs available. One can think

of a program creating the data on the generators of the subgroups and the

corresponding transformation matrices which are suffucient for identifying the

maximal subgroups. However, if we keep to the ITA/A1 presentation, then one

needs also the non-standard HM symbols of the subgroups although I really have

doubts on the necessity and the possibility to derive them automatically.


vii. Space-group diagrams for the non-conventional settings: I do not

know of database or a program for such presentations.

Attachment H

Expanding the discussions on IT Online (Syd Hall) 

You will have recently received a CD showing how Volume G will provide HTML access. This CD is still being developed by Brian McMahon but even at this early stage indicates some relatively simple ways to access IT data online. I have also written to Bill Duax to request the expansion of the WG so that all the different data types in the IT can be suitably looked after. I happy to say that John Helliwell, Mike Glazer and Howard Einspahr have agreed to join our working group.

Helen Berman has also agreed to join us as an observer and it may be that we should invite others involved in presenting crystallographic data on the web to do the same. Please send me your recommendations.

It’s worth reiterating what the main purpose of the ITOWG.

1. We are to make recommendations on optimal (and innovative!) approaches for putting IT volume data online. 

2. We need not be concerned about the highly technical (web language/presentation) issues associated with these approaches.

3. We definitely need not consider the economics of recommended approaches, or the overall "cost-recovery model".

In a nutshell then, we are being asked for sensible approaches to putting the different IT data types onto the web but we don't need to worry about how to make them work or pay. Having said that, I know that all of us are experienced enough with web approaches not to put forward a totally impractical idea that will cost the earth!

In addition to suggesting clever and practical ways of putting IT data types online, we also need to assign some priorities to which data are needed first and which is likely to be most used. So far the WG has only discussed approaches to presenting symmetry data, and we should now direct our attention to other volumes. I haven't had a chance yet to summarise the suggestions and points made so far about putting volume A online but I will do so and circulate this prior to us agreeing on our final recommendations.

To start a consideration of the other volumes, I attach some of my brief comments on the volume B contents along with some possible web approaches for an interactive presentation of mathematical data. These notes by no means exhaust the options and are intended only to initiate our discussions. Your comments are requested so that we can arrive at some recommendations.

There is no need to confine our discussions to just B, though the approaches we decide on for B will, in various degrees, apply to the other volumes as well. Nevertheless there's quite likely to be different access approaches needed for data in each volume - we see this with the software needed to access symmetry in A, and certainly the big numerical tables in C will need to be directly linkable to external software (e.g. modern programming languages such as Python, Java and Jython can address these tables as URLs and this may be one route).

And so on. Please circulate your comments and suggestions to all members of the WG so that we can have open forum discussions. I will not attempt to mediate on these discussions except to bring them to an appropriate close when we need to make some recommendations, or if its necessary to remind the WG of IT data not yet considered.

Comments on Volume B (Syd Hall)


• 
PART 1: GENERAL RELATIONSHIPS AND TECHNIQUES


◦ 
 1.1. Reciprocal space in crystallography (U. Shmueli)


Mainly mathematical text: Relatively simple expressions that could be cast into MathML and be accessible symbolically as well as executable scripts (see the general comments on possible approaches to presenting mathematics on the web in Appendix A).


◦ 
 1.2. The structure factor (P. Coppens) 


Mathematical text, symbolic tables, formulae tables: More complex mathematical expressions that probably could be converted into MathML as per 1.1. The tables might be well suited to access via the WSDL approach (see Appendix B).


◦ 
1.3. Fourier transforms in crystallography: theory, algorithms and applications (G. Bricogne)


Extensive Mathematical text: Complex expressions that may be convertible to MathML and be accessible symbolically as well as executable scripts (see Appendix A).

◦  1.4. Symmetry in reciprocal space (U. Shmueli; Appendix 1.4.2 by U. Shmueli, S. R. Hall and R. W. Grosse-Kunstleve) 


Mathematical text, symbolic tables, formulae tables: More complex mathematical expressions that probably could be cast into MathML as per 1.1. The tables might be suited to access via the WSDL approach (see Appendix B). Some of the published space group tables are available as CIF lists and may be executed with existing software.


◦ 
1.5. Crystallographic viewpoints in the classification of space-group representations (M. I. Aroyo and H. Wondratschek) 


Mathematical text, symbolic tables, formulae tables: Mois Aroyo to comment on this.


• 
PART 2: RECIPROCAL SPACE IN CRYSTAL-STRUCTURE DETERMINATION


◦ 
 2.1. Statistical properties of the weighted reciprocal lattice (U. Shmueli and A. J. C. Wilson) 


Mathematical text and numerical tables: Relatively simple expressions that could be converted into MathML (see Appendix A). . The tables should be suited to the WSDL access approach (see Appendix B).

◦ 
2.2. Direct methods (C. Giacovazzo) 

Ditto for 2.1.

◦ 
2.3. Patterson and molecular-replacement techniques (M. G. Rossmann and E. Arnold)

Mainly text, with tables and figures: .Bitmapped images may be the best approach. 

◦ 
 2.4. Isomorphous replacement and anomalous scattering (M. Vijayan and S. Ramaseshan)

Ditto for 2.3.

◦ 
 2.5. Electron diffraction and electron microscopy in structure determination

Combination of 2.1 and 2.3.


• 
PART 3: DUAL BASES IN CRYSTALLOGRAPHIC COMPUTING


Mainly mathematical text: Expressions that could be caste into MathML and be accessible symbolically as well as executable scripts (see Appendix A)


• 
 PART 4: DIFFUSE SCATTERING AND RELATED TOPICS


◦ 
 4.1. Thermal diffuse scattering of X-rays and neutrons (B. T. M. Willis) 

Ditto for 3.

◦ 
4.2. Disorder diffuse scattering of X-rays and neutrons (H. Jagodzinski and F. Frey)

Ditto for 3.

◦ 
 4.3. Diffuse scattering in electron diffraction (J. M. Cowley and J. K. Gjønnes)

As for 3 but with some bitmapped images.

◦ 
 4.4. Scattering from mesomorphic structures (P. S. Pershan)

Mainly text, with figures: Bitmapped images may be the best approach. 

◦ 
 4.5. Polymer crystallography 

Ditto for 4.3 and 4.4.

◦ 
 4.6. Reciprocal-space images of aperiodic crystals (W. Steurer and T. Haibach) 


Mathematical text with figures: Expressions that could be caste into MathML and be accessible symbolically as well as executable scripts (see Appendix A). Others as bitmaps.


• 
PART 5: DYNAMICAL THEORY AND ITS APPLICATIONS


Mainly mathematical text: Expressions that could be caste into MathML and be accessible symbolically as well as executable scripts (see Appendix A).
Appendix A

Approaches to active mathematical expressions on the web

There’s a lot of interest in publishing at the moment in the presentation of mathematics interactively on the web. One doesn’t have to understand the technical issues of putting executable mathematical expressions on the web to appreciate the power of this approach over the printed page, or to realize its long-term importance to knowledge retention and development. It’s equivalent to the leap from a T-model to an F1 racer! So while what follows appears to “web technical stuff”, it really isn’t, in that we don’t have to decide on the route the editorial office should take – but we do need to have a basic knowledge of current web practices so as to understand what is technically possible. 

Here is some background information on some of the latest practices, with special thanks to Dr Paul Abbott (Physics School, UWA, a computer algebra specialist and a leading Mathematica exponent), who helped me with some of the material below. Paul’s input is fortuitous because Woolfram Research (http://www.wolfram.com/), where he once worked, is currently a leading innovator and exponent in the presentation of maths and complex data on the web.

First, for those of you not familiar with typesetting languages, here is a quick grab on the relevant issues and jargon. The page images for printed IT volumes are rendered from the typesetting languages such as Tex, LaTex and/or SGML (standard generalized markup language), and these are used to generate for the symbolic representations of mathematics in the printed form.

Nicola Ashcroft informs me that International Tables currently employs a variety of typesetting languages but is working towards SGML for all articles. I have appended below her more detailed explanation of what’s happening but it can be summarized as follows.

A: text as SGML; space group tables as Tex and LaTex (being converted to SGML now)

A1: tables as LaTex and being converted to SGML
B: text as SGML; mathematics as Tex
C: typeset as 3B2 and is now being converted to SGML
D: text as SGML; mathematics as Tex
E: text as SGML; space group tables as LaTex (being converted to SGML now)

F: text as SGML; mathematics as Tex
G: typeset in LaTex for translation to HTML
This information is relevant because the current electronic formats to a large extent determine conversion options for the web presentation modes. Fortunately, the current Int Tab approaches are common to most of the publishing industry, and there are existing processes for converting text and equations to XML (extensible markup language) and to MathML (mathematics-specific ML application of XML). The particular importance of MathML is that it provides a direct route to both web rendering (symbolic) and execution (via Maple or Mathematica notebooks) of mathematical expressions. 

A leader in these developments is Eric Wiesstein. He generated the book CRC Concise Encyclopedia of Mathematics (~2000 pages; Chapman & Hall) in this way, as well as the website http://mathworld.wolfram.com/. It’s worth looking at a couple animations linked to these pages keeping in mind that this website is now authored entirely as Mathematica notebooks and directly converted to web pages by Mathematica itself. 

One should also look at the web site http://functions.wolfram.com to appreciate the different formats for describing mathematical expressions and equations. If you drill down on any one of these functions, you can interactively convert a selected function expression to MathML and then back to an expanded symbolic rendering. Underpinning all of this are executable Mathematic notebooks.

Overview of the current IT typesetting approaches

Nicola Ashcroft 24 Feb 2005

All the articles for the IUCr journals are typeset using SGML. Any equations within an article are specified within the SGML file for the article as 'snippets' of TeX. The TeX is used to create bitmapped graphics files for each equation for display online. The SGML file references the external graphics files for the figures and equations. We translate the SGML to HTML for display on the web. Figures and equations appear online as bitmapped graphics.

The eight volumes of IT have been typeset using a mixture of different file types. We are working towards having all the volumes in SGML, ready to translate into HTML. However, the space-group tables (and 'space-group-like tables' in Volumes E and A1) have been typeset in LaTeX, and for the first implementation of the tables we will translate the LaTeX straight to HTML for these particular parts of Volumes A, A1 and E. In summary:

Volume A: Parts 1-5 and 8-15 (the 'chapters' of the book) are in SGML. The SGML contains any equations as TeX and refers to external graphics files for the figures and equations. Parts 6 and 7 (the plane- and space-group tables) are in LaTeX. We will translate the SGML to HTML for display on the web (as we do for the IUCr journals): figures and equations will appear online (at least in the first implementation) as bitmapped graphics. Brian has translated the LaTeX space-group tables directly into HTML (as you saw when you visited us), and we expect that this will be what we use in the first implementation.

Volume A1: was typeset in LaTeX. We have been converting the text chapters of 

the book into SGML. We expect to translate the space-group-like tables directly from LaTeX to HTML (as for Volume A).

Volume B: was typeset in SGML. Again, the SGML contains any equations as TeX and refers to external graphics files for the figures. We will display this  online as for the IUCr journals.

Volume C was typeset using proprietary software called 3B2. We are currently translating the files for Volume C from 3B2's internal format to SGML, and will then be able to proceed as for Volume B.

Volume D was typeset in SGML, as for Volume B.

Volume E: the text chapters were typeset in SGML as for Volume B. The space-group-like tables and the scanning tables were typeset in LaTeX.

Volume F was typeset in SGML as for Volume B.

Volume G is being typeset in LaTeX and will be translated directly to HTML.

Appendix B

Web Services via WSDL
The web services description language (WSDL see http://www.w3.org/TR/wsdl for a complete definition) enables web service functionality for text tables. I have attached an excerpt overview on WSDL for your information (see Appendix C).

For example, the Amazon Web Service uses WDSL to search the Amazon databases for books written by certain authors, published by a certain manufacturer, or containing a certain keyword. See http://www.amazon.com/gp/browse.html/103-1533301-5195848?_encoding=UTF8&node=3435361
The Google web service enables searching the Google databases for web pages containing a certain keyword. See http://www.google.com/apis/ and

http://www.google.com/apis/adwords/soap.html
Paul Abbott suggests that experts in WSDL, such as Richard Fateman <mailto: fateman@cs.berkeley.edu> may be able to offer the WG some helpful suggestions and advise on the best approach to handling symbolic data and tables. His paper on parsing Tex into mathematics is supplied as a separate file as it may be of interest to some members of the WG.

Another expert in this field is Daniel Zwillinger <mailto:zwilling@az-tec.com>. He comments in a recent email to Paul about some texts he is preparing for publishing. “CAS” is a generic term for “computer algebra systems” such as Maple and Mathematica.

The integral table in CRC's "Standard Mathematical Tables and Formulae" was converted to a form (what I call an "object model") where it (1) could be readily typeset, and (2) could be readily converted to a CAS representation for checking. All 700 or so of the integrals in that book were checked in this way.

For "Tables of Integrals, Series, and Products" (by Gradshteyn and

Ryzhik) I re-typeset the entire manuscript using a different "object

model". Once again the typesetting used knowledge of the semantics to

lay out the information neatly on the printed page. This object model

is also easily convertible into a CAS and could, in principle, be used

to convert and check the integrals.

Attachment I

Recent comments on IT online

John Helliwell (10 Mar):

(i) the chance for readers to make a math formula or computer program work for them rather than look up tabulated data in increments and then interpolate is potentially very powerful for eg f' and f" values for the elements (Cromer and Liberman calculation basically). Competitors offering such material are the Centre for Xray Optics Berkeley (but its not very user friendly I would say, esp for crystallographers).

(ii) i recently was at a talk on neutron reflectometry (Bob Thomas) Oxford Univ Chemist who used applets to do on the fly curve fitting of such data and highlight strengths and weaknesses of the method. Such tools downloadable into a lecture presentation (he said it can't be powerpoint) has a big potential for research and teaching of crystallography.

(iii) Birkbeck Crystallography (Paul Barnes) had a stand at IUCr 1999 selling CDs for space group symmetry tables. How their sales went would be interesting. Also for the experts of IT and IT Tables (you, Brian Mcmahon and Nicola) view that would be interesting.

Follow up comments by Howard Flack (14 Mar):

then interpolate is potentially very powerful for eg f' and f" values for the elements (Cromer and Liberman calculation basically).

 As far as I was aware the software (more extensive than Cromer and Liberman's code) used to calculate the f' and f'' values given in International Tables Volume C is not public domain. From an exchange of e-mails a few years ago, I had the impression that the author of the software had no intention at that time of releasing them into the public domain. Perhaps Syd would like to make a diplomatic representation to the person concerned to see if he has changed his mind.

Birkbeck Crystallography (Paul Barnes) had a stand at IUCr 1999 selling CDs for space group symmetry tables.

 The person concerned is Jeremy Cockcroft, and he and Paul are now in the Chemistry Department of University College London. For the moment the e-mail addresses are still the Birkbeck ones.

 If you permit it, I will make representation to Yvon Le Page to see if he and NRC will allow the IUCr to host a version of his most interesting OBLIQUE programme. He does not release the software and his server often needs rebooting.

PS Another good candidate web software for IUCr hosting would be Herbert B. and Larry A. ITERATE
Mike Glazer (11 Mar):

1. Our subject has the benefits of a good deal of mathematics, reference material as well as images, and so we should try to make use of this.

2. There is little point in making electronic versions of the existing books per se with all the descriptive bits but it is better to extract those items that are useful reference material. If one simply copied the books onto the web it would get in the way of finding the material one is seeking.Too much verbage on web pages is something that I find annoying. If you want to have all the text put on the web then I suggest that it is separated from the actual reference material.

3. So I would favour making the information as succinct as possible but at the same time readily accessible.

4. For example, pages could be constructed giving all the mathematical formulae relevant to crystallography, without the need necessary to explain the derivations etc (this could be added as a link but should not get in the way of the presentation).

5. Similarly with respect to say Vol D tensor tables would be given.

Follow-up comments by Peter Strickland (14 Mar):

Mike's comments below are interesting. I think the important point is not how much material is put online, but how easy it is to find material and how can the user can get to the most useful information in as few clicks as possible. In this context, we see it is very important to have good navigation and searching for the online International Tables and that this will need to be distinctly different from that used in the journals service. I like the idea of constructing themed pages such as Mike suggests, i.e. all the mathematical formulae relevant to crystallography or pages say for biological crystallographers, but would expect these to link to the fuller explanations in the relevant chapters. What we are doing as a first priority to to get the backbone of the volumes (all the chapters and individual sections) online, but then would want to add themed navigation as a layer on top of this. We would, of course, need to commission authors/editors for the themed pages. 

Howard Einspahr (15 Mar):

If I understand correctly, the prospect of accessing executables or applets from an IT Online resource adds another level of utility that we should try to support, an active rather than passive use. 

There are a large number of passive applications that would be valued by users. In the IUCr Journals arena, readers, authors, referees, editors, all would appreciate access and, in the case of the electronic journals, that access couldn't be easier. Notes for Authors, notes for editors, the variety of web postings that journals use in communications with authors and others, all would be able to provide quality-assured access to mathematics, symmetry, best practices, etc. Imagine: no more goofy garblings of the formula for R (sym), for gosh sakes! It would also be a simple way to communicate standards for certain kinds of data by providing access to accepted statistics for coordinate error estimates for protein structures, for example, or the correct definition of the accepted resolution statistic. Once this intimate use of IT Online had been road-tested for IUCr Journals, it might be marketable to other journals as well, ceding a competitive advantage to gain an overall improvement for crystallographic publishing. Beyond journals, of course, there are many other collections of potential customers: educational interests, database managers, software and hardware purveyors, service providers such as synchrotron sources and others.

If active usage of IT Online were available, and programs accessed via IT Online could operate on data accessed online and return other data online with minimum user intervention, then another whole level of benefits become available. Authors might be able to submit an incomplete tabulation, have derived quantities calculated, and return a completed tabulation. I know, the journals perspective again. However, if I'm not mistaken, RCSB already does exactly that right now for depositors in certain circumstances and would certainly be a potential beneficiary. The obvious medium for traffic of the data to be operated on is of course CIF. 

Attachment J

On the need for business and implementation strategies

Howard Einspahr (25 Apr)

I would like to make two further observations. One is somewhat related to my earlier comments in attachment I.  The other relates to the CD of the IT G Online draft.

One of the things I've noted about the collected comments and suggestions, mine included, is that they sometimes do not overtly pay sufficient attention to an overall business plan for IT Online.  The enterprise is to be undertaken for the good of crystallography, yes, but it has also got to pay for itself and it would be better if it were a net generator of revenue for IUCr.  So we must be careful, for example, about institutions purchasing the service and providing access to its members.  Of course, this is not a new issue; it must also be faced with our journals.  It is also true that some of the volumes of IT will be more in demand online than others and it would be better to concentrate on those and use the experience to help with conceptualizing online versions of the others.  The early focus on IT A is a reassuring indication of movement in just that direction.  

I also suggest that as we develop novel uses and adaptations of IT Online for our own work, we will also be generating new and marketable uses of IT Online for others and the non-IUCr journals I mentioned in my earlier comments are just one example.  I guess the point is that IT Online must be thought of as an evolving resource and the direction of that evolution will be one to which users will contribute.      

Finally, I see both IT F and G as particularly useful from my perspective in macromolecular crystallography and Acta Cryst. F.  I also see them as presenting different challenges and opportunities.  For example, I think the union should do everything in its power to promote the use of CIF and I am particularly interested in encouraging wider usage of mmCIF.  I see in the CD I was sent for evaluation the makings of a tool to help with greater dissemination of CIF and, if it isn't already, it might be better to think of G Online as just such a tool, as more than just a volume of IT Online.  Because of the fact that mmCIF is in such a dynamic development phase at this point (again from my perspective), I suggest that, as we consider how G Online should marketed, we include the prospect of providing customers with regular updates or revisions.  We might also consider tweaking the initial version to target it to customers we want as new users of CIF like software developers, etc., give it to them (for a limited period, perhaps), and charge for upgrades or revisions instead.   

Syd Hall’s reply (26 Apr)

 Let me condense what I see as your main points and add a few comments of my own.  

1. You mention the need for IT Online to be financially viable and not to erode other IUCr sources of income. Although this WG didn't have this issue in its brief, I believe we all share that concern.  The longevity of such a service will depend on the viability of the server. The IUCr is a small but successful scientific union because it usually has a forward-thinking but realistic business approach to its services and journals. What we propose will need to maintain that approach.  

2. You favour getting a couple of IT volumes online first as prototypes and exemplars for other volumes. That makes sense and, considering the limited resources at Chester, is how its likely to happen anyway. Vol A is a clear early candidate... and perhaps C (based on the user requests). Vol G, by its very nature, is also very amenable to the web approach.  

3. Your point about IT Online as an "evolving resource" is in my view very pertinent. The "semantic world" of the web is rapidly evolving and its clear that to maintain competivity data delivery will need to be flexible while maintaining absolute integrity of the data provided. Our discussions so far have alluded to the balance between innovation and stability in providing online services. For example, the GNU/source-forge approach to supporting "open" software and services encourages participation and innovation but has a strong caveate-emptor element. A single centrally supported server approach may be more secure and stable but is not as conducive to innovation and involves a different business plan. Perhaps we should experiment with both initially?  

4. Brian McMahon and I have already discussed the prospect of future editions of Vol G.... even before the first has been published. CIF work exists that cannot be in this volume and, of course, this will always be the case in an evolving field.  Clearly volumes such as G, that deal with electronic data and processes, must be exclusively web-based in the future. I'm not prepared to argue the case for the CIF format over XML at this stage, because the key technology (as you have alluded to) is the data DEFINITION and the dictionaries. Converting CIF data to XML, and the reverse, is trivial provided there are comprehensive and carefully-built ontologies to support that exchange process. 

Attachment K

Final responses on IT Online options

Mois Aroyo (23 May)

I have little new to add to my comments on the development of the IT online server (Attachment G of your summary) and this was the main reason for not intervening in the last discussions. In addition, I was not feeling competent enough to contribute essentially to the discussions on some technical aspects of the web presentations.

However, rereading your summary of discussions I would like to add the following points:

1. Concerning the general recommendations for putting IT volumes on-line, I would repeat partly the ideas developed in the Attachment G about creating an IT online (symmetry) server of the type we have developed in Bilbao.  There were several opinions supporting in a way our recommendation of 'breaking away from the print model in presenting data' (Mike Glaser, Peter Strickland and Howard Einspahr who speaks about 'active usage of IT online'). Similarly, in our proposal the set of databases and programs available on the server should form a kind of working environment where the programs could not only access to the data but also communicate with each other in the sense that output of some programs could be used as input to others, etc.  

What I would like to add to my previous comments is that such an 'active' approach should not exclude the strategy of putting the volumes in their current and/or slightly modified form (themed pages as Peter put it) available electronically. Such an access would definitely be appreciated by many users.

2. In the comments on expanding the discussions on IT_online (Attachment H) you asked me to report on Ch.1.5 of IT, Volume B.

The article is devoted to a kind of crystallographic approach to classification of wave vectors used especially in space-group representation theory. In Volume B with Hans Wondratschek we have treated mainly the underlying theory. There are also several examples consisting of tables of k-vector data and Brillouin zone figures. We have continued with this project and produced a compilation of similar data (k-vector tables and colored Brillouin zones, back-and-white in IT B) for all 230 space groups. A preliminary version of this 'k-vector database' is available on the Bilbao server. (I say 'preliminary' because some data are still under checking.) We have prepared also and e-book but we will make it available once the checking of the data is over.

The tables are constructed by LaTeX and the figures by the xfig program. The html version of the tables is seen on the server while the figures are available in .gif and .ps format.

John Helliwell (30 May)

I found the summary of all inputs very interesting, naturally. I would like to say that I was especially impressed with the thoroughness of the notes assembled by Syd, and not least the very great effort Syd has made, and Nicola at Chester. 

There is one 'but', and this is not a criticism, but just the nature of these things;- I also log that the number of questionnaire responses is obviously very small to form any assessment of likely community views. More should be done here to get community reaction; this will take time and probably need to have the first products available to really see the shape of what is wanted/needed.  

I was pleased to see someone else champion Java applets, although I was adding an emphasis of there being a big opportunity for teaching, as well as research, education of the future generation being a growing major challenge/concern for us all.   

I was disappointed to see Howard's news that f' and f" perhaps cannot be made available.   

I was startled by one sentence from Appendix F:- "IT online should offer all the information of the printed volume." This sent me scurrying back to Attachment D to revisit details of the EC's wishes on the business plan. My assumption had been that there will continue to be much in print, ie sales would continue of print volumes, but the IT online would complement and extend IT print. Of course new editions of ITprint are likely to get slimmer. Am I being old fashioned? So far with Journals we have a mixed economy of print + e as well as e-only. Will this continue for the foreseeable future or become e only? It seems to me that there is another round of IT Working Group Discussion needed (at least!) where we could prioritise likely content of IT print in future and likely immediate content of IT online. This would of course be input to the IUCr Commission on IT. Specifically I suppose I am interested to see the business plan(s) details on these aspects. [At the IUCr FC I have seen some details but not in depth I think on these key points of the strategy.] 

Syd Hall’s reply (31 May)

I agree that the community views on what is needed is very important in any "crystal-balling" exercise such as this and that would be a logical next step for the "implementation working party" that could follow the congress. My experience with surveys is that they are of limited use unless the targets of the survey are few and conspicuous... then people are prepared to take potshots and give firm views. So once some preliminary decisions are made on what IT Online might look like (hopefully based on our recommendations!), then I think the views on what community-at-large thinks it wants will start to flow! 

You have again put your finger on a crucial issue that this group is aware of but has larger sidestepped (as per our brief) i.e. the economic viability issues of paper vs electrons. Without great care in striking this balance the IUCr's ability to do either in the future is at risk. While these are largely business decisions that publishers have to deal with all the time, I think that as scientists we have to give some advice on how and what information we believe will be accessed in the future. My own information gathering habits and inclinations are almost exclusively "electronic" these days, both at home (where I have a fast broadband link) and at work. I use broadband for almost every conceivable home/work task - it is fast, accurate (usually!) and up-to-date. Most of the students here operate in a similar, if not more advanced way... often with handheld web- access phones. It seems very unlikely to me that in 5-year's time many scientists will regularly use books for research or teaching, and quite inconceivable in a decade! But such preferences may not be either typical or globally achievable – that’s something the IUCr has to gauge as quickly as possible.

And then, of course, the IUCr office has to work out how to make it pay!
Attachment L
Specific recommendations requested
Nicola Ashcroft (Jul 1 2005):

We are currently working against the clock, and probably will only be able to show a working model of Volume D by the Congress. However, what we are planning to make available in the 'basic representation' in 2006 is as follows:  

- HTML and PDFs for all the material in the series: the reader will be able to choose to view a whole chapter at a time or just individual sections, tables or figures if they wish. In addition, in volumes with space-group tables, each space group will have an HTML and PDF representation.
- HTML navigation: ability to move quickly around a chapter and its sections, around a volume and between volumes.

- Hyperlinks between volumes and out from reference lists.

- Indexes that link back to the relevant text.

- Full-text searching facilities.

- Linked contents listings at the volume, part and chapter levels.

- Tables will be HTML and PDF. Figures will be thumbnails and full-sized gifs. Maths will initially be gifs.

As far as additions to this go, we will probably make available the programs and supplementary material from the CD-ROMs that accompany Volumes D and G, but would like advice on other things to add. Any programs that manipulate IT data could be considered for inclusion as 'added features' as long as the working group think they are worth adding. 

We're hoping that the working group 

(a) know of more possibilities than we do and 

(b) can advise us on which are worth the effort of adding. 

Similarly, we know we can convert tables of data into databases that the reader can then use to plot or 

otherwise manipulate the data, but this takes quite a bit of work per table, so we would need advice on which tables it would be worth doing this to. 
Attachment M
Discussion on the presentation of recommendations
Howard Flack (Jul 6 2005):

What is essential is to make sure that the general thrust of the current state of the recommendations be presented cogently and persuasively directly to the IUCr executive committee. The standard round of interviews of commission and committee chair persons takes place in Florence prior to the opening of the congress. If you have been summoned to appear all will be fine as you can rely on your own talents to do a really good job. If your presence has not be requested then the problem is much more tricky for you because you will have to get the working-group's recommendations over by way of an intermediary, probably the general editor of IT. Moreover you need to go along to a closed or open meeting of IT to present the working groups recommendations to the general editor and editors of International Tables. It seems to me that some of the latter are rather resistent to any change so a very fine touch is required. In that enterprise, I strongly recommend you to take Ulrich Müller along with you.

  In short, it is my opinion that the 'form of the recommendations' which will prove the most efficient and effective is direct vocal personal contact with the EC and the CIT. I doubt that you really required me to tell you that.

Peter Strickland (Jul 6 2005):

I agree fully with Howard's viewpoint. I will get Nicola to explore if a meeting can be scheduled between you, Ulrich, Hartmut, Nicola, Brian and I, and the EC to show them what we have by then and also to let them know the current state of the recommendations.

Attachment N
Comments on the v2 draft recommendations
Nicola Ashcroft (Jul 13 2005)

Brian, Pete and I have had a look at your recommendations and we think they are good. If you can encourage the working group to think of extra\suggestions to put under (3) as they review the recommendations, that would be useful.

Archiving (item 1(d)): we already have an archiving arrangement with the Royal Dutch Library for the journals and are talking to the British Library and the Cambridge Crystallographic Data Centre about setting up archiving arrangements for the journals. Each of these archives will capture different aspects of the material. We would probably do the same for IT (rather than using microfiche). We agree this is a priority. We suggest rephrasing 1(d) to “An immediate program should be initiated to archive all IT information with external organizations."

We think the web site is a good idea, but probably don't have time to set it up immediately, so we should avoid relying on this as a means for discussion at the moment (and avoid giving a specific address).

Ulrich Mueller (Jul 14 2005)

Thank you for the draft of recommendations. I am not sure whether I received the complete draft, because under part 3 I only received item (a) and further items might have been lost in the file I received.   If there really was only the one item (a), then I would like to have

added at least the following items:

(b) The user of the browser should be able to select the kind of information he or she needs, e.g. figure of symmetry elements, reflection conditions, subgroups etc.

(c) There should be links between the different kinds of information, e.g., it should be possible to jump from the subgroups to the Wyckoff-position relations, or from a listed subgroup to the main page

of this subgroup.

Howard Flack (Jul 19 2005)

  I'm somewhat unhappy that these draft recommendations convey the impression that the only way forward for IT, and IT online, is by way of an internet-based server dealing with specific enquiries. I am in entire agreement that such services need to be developed. These are particularly appropriate for "data" applications. However a significant part of IT is text and, in my view, IT online must provide enabling technology to distribute this text for reading and study offline on the current and future generations of powerful handhelds and laptops.

  Concerning general recommendation 1(b), it seems to me that the real priority is to prepare data in a distribution-independent manner that serves the distribution formats of current and future use. A format of prime importance is a server tuned to specific enquiries.

  Concerning general recommendation 1(c), this is out-of-court for the working group.  It seems to me that the switch from bulk lithograph printing to digital printing to print-on-demand is an operational and economic one. The unit cost and selling price will increase of course. If customers are prepared to pay, let them spend their money.

Howard Flack (Jul 26 2005)

Suggestions for the wording of recommendations 1(b) and 1(c) as requested.

1(b)

Priority should be given to preparing data in a distribution-independent manner that serves the distribution formats of current and future use. Of especial interest is the placing of new data online.

1(c)

The maintenance of print-on-paper volumes of IT is a matter of 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 warehoused, but with an increased unit production cost and selling price. The Executive Committee will need to make timely decisions on this matter.

On July 27 modified to read:

1(c) The maintenance of print-on-paper volumes of IT is a matter of 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 warehoused, but with an increased unit production cost and selling price. Timely decisions will need to made on this matter.

Peter Strickland (Jul 27 2005)

I am not sure of the timetable for completing the recommendations, but one 

aspect in which we were interested in Chester does not appear to be among the 

recommendations.

This relates to tabular material. We should be able to give some selected 

tables extra functionality, perhaps along the lines of that offered by Knovel



http://www.knovel.com/knovel2/library/try.jsp 

What we would be interested to know is which tables (if any), out of all of 

those in the series, would most deserve some type of specialised treatment?

John Helliwell (Jul 27 2005)

I acknowledge safe receipt of your draft recommendations and Howard's elaborations.

Whilst I agree obviously with International Tables being online as essential, and urgently needed, I find myself struggling to agree with the implications of the 'unanimous view....that use of print-on-paper will rapidly decline in the next decade.'

Specifically this begs the question ;- decline to zero?

The suggestion I offer then is that perhaps short print versions should be allowed for in IUCr's planning of the various IT titles along the lines of the teaching edition of Volume A. This would retain flexibility and allow the non-tabular data type of content to be printed (but with examples of tabular data still included) eg in the way that Howard has suggested ie according to demand.

Flexibility of approach is required I believe because I think there is a very significant risk in the recommendations of assuming that the paperless office will be 95% of researchers' behaviours in a very short timescale. I may be old fashioned but my office is definitely not paperless yet [and with not much sign of abatement either]. Rather the experience I have is a wider range of information availablities but where paper is definitely still very much an option one uses.

Mike Glazer (Jul 27 2005)

I have not joined in the recent discussion lately because I am away on holiday and this internet connection is too slow to write too much. I have to agree with John Helliwell about the need to keep open the possibility of paper (could this be a generation thing in which old farts find reading directly from a screen difficult?). regarding the tabular presentation I managed to take a look at the Knovel tables and these are quite impressive. I think that something like this would be very useful to implement: the sort of data we are interested in in crystallography is ideally suited to such presentation. It would be nice to have for example a table of elements from wghich one cqn derive all the atom specific data e.g/ absorption.

Howard Flack (Jul 27 2005) Comments on Peter Strickland’s Knovel suggestion

Much of their stuff looks as though it is designed to work on any operating system using any browser as long as it is Windows XP SP2 and Internet Explorer version 6.1. When my installation had loaded in its Java plug in, the molecular formulae all showed as blank.  The content of their sample book reminds me of the electronic OUP Dictionary of Science, i.e. terrible.

  It is clear that an IT online needs material with added functionnalty like the Knovel sample book. Add in a recommendation that augmented functionality of tables, equations and graphs is attractive but the hardware and software implications need examining, and suitable material from IT needs identifying.

Ulrich Mueller (Jul 27 2005)

In the discussion of paperless versions of International tables, please never forget the extremely important recommendation 1(d): we also need a very long-term SECURE and TECHNOLGY-INDEPENDENT medium.

Information stored electronically is very, very volatile. It can be kept only with constant, uninterrupted attendance and it always requires a machine to be read. Did you know that nearly all data of the first NASA Mars mission have been lost? They were stored on magentic tapes; even if there still would exist machines to read the tapes, this would not help, because the tapes have deteriorated.

Electronic information is fine and useful, but experience shows that paper (distributed to many places in the world) has been and will continue to be the most reliable and machine-independent storage medium. Therefore: Important material must always be printed on paper, independent of any other additional means of distribution.

Syd Hall (Jul 28 2005)

A quick summary on the points made...

Howard: * Modify 1(b) and 1(c) and para 3 in the intro.

John: * Modify para 3 to avoid paperless science! [I intentionally made this statement strong to provoke

discussion; and was puzzled when it didn't happen sooner.]

* Add a recomm on a "short print version" of text info.

Mike: * Ditto, with new recomm on need for interactive tables. [Your comment on the needs of "old farts" is a little too close to home for me to give an unbiased response!]

Ulrich: * Comments on recomm 1(d) wrt para 3.

On this last point we need to be careful not to dwell to much on the archival side of publishing as its a very specialized business, and somewhat outside the brief of the WG.  However I did add 1(d) to the draft as an alert for the concerns that Ulrich states. As we inevitably move increasingly to electronic data, we must avoid the sad tales of data lost on superceded magnetic/electronic media. This is especially the case for major repositories such as the IUCr, and I was intrigued to read in the annual report of the AIP (Am. Inst. Physics) is archiving volumes on microfilm as "still the only medium guaranteed to be accessible in a century"). If you add to that the equally sad tales of lost information on paper (especially photographs!), I'm not sure we should argue that paper publications ensure long-term data retention. Experience here with several societies is that digitizing all records and placing them on the web is far safer than having individuals keep paper records (especially photos).  A case can also be made that electronic data proliferation and internet sharing is a valid archival approach too (certainly Google will try to convince us of that).

Sorry to labour this point, but retention is an important aspect of what we are advising on i.e. we want data to be more accessible but also preserved.

For quick responses, would para 3 reworded as.....

"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 is likely to have important implications for many print-on-paper scientific publications."

be sufficient?  Suggested rewordings are welcomed.

John Helliwell (Jul 28 2005)

Your new 'unanimous para' ok; meanwhile I have drafted too;- see attached risk analysis (copied below as e-text) which might help/could be included.

However this viewpoint is not to imply that there is no risk (Appendix A).

“Appendix A

(i) There is a risk that the ‘paperless office’ will not become the majority researcher behaviour on the timescale of the IT online product. A measure of the probability is that neither young nor senior researchers’ offices show the demise of paper, rather they work in a multi-dimensional information space still including paper. Thus there is a high probability (7/10) of needing print copies being available for purchase of some content at least (eg akin to the Vol A teaching Edition perhaps?). Indeed this is an opportunity for IUCr sales. The impact of not doing this print option  is (a) a likely loss of revenue to the IUCr (subject to a detailed business plan analysis of course) and (b) a likely loss of impact of crystallography in its cognate research fields (structural biology, chemistry and physics for instance). Overall impact 7/10. Overall risk (probability x impact = 49%). Mitigation strategy; have an agreed set of content by all stakeholders for a print version to be made available for sale basically ‘immediately’ demand warrants it.

 (ii) There is a risk that the electronic archive ie of the content might be lost. A measure of the probability of this is the regularity of the appearance/disappearance of storage media. Thus there is a probability of say 5/10. The impact of such a loss could be major ie needing many manyears of effort to recapture the content from authors, programmers etc. Thus the impact can be set at say 10/10. Overall risk 50%. The mitigation strategy would be to place a small number of securely stored print and e-content  versions in different locations (to avoid impact of fire etc at one location).”

 
