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Volume B 


• 
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).

Syd Hall 

18 Feb 2004

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.

Appendix C

“The lowdown on Web services”
By Brian Robinson (in 2002)
Just about anybody working on e-government applications is familiar with Extensible Markup Language, which is fast becoming a popular solution for exchanging information across the Internet. XML, however, is just one component of an emerging concept known as Web services.

Still something of a mystery to many information technology professionals, Web services nonetheless are expected to be pervasive in the not-too-distant future, an essential part of every agency's toolkit for quickly fielding useful and cost-efficient e-government applications.

Web services, software written to link systems over the Internet, are intended to simplify the development of Web-based applications by automating the underlying processes needed for systems to interact online. Whereas XML tags information so that it can be recognized by systems, the other three standards work more behind the scenes, automating processes so that applications know how to handle that information.

Industry is certainly leading the government toward wider use of Web services standards. Officials at the Office of Management and Budget also are encouraging agencies to incorporate Web services into the 24 cross-agency e-government initiatives.

 That's because the Web services standards, taken together, provide a relatively easy way to tie legacy systems together. They also help slash application development costs and prompt innovative ways to deliver on the citizen-centric mandate issued by OMB.

But achieving this vision might take a while. Concerns about the interoperability of Web services across platforms and the security of Web services-based applications could delay or derail the use of the standards.

Perhaps, observers say, as early adopters such as the Agriculture Department, the Army and the Environmental Protection Agency deploy systems using Web services, the strengths and weaknesses of the standards will become better understood.

A New Computing Model

Web services is based on four open, nonproprietary standards: XML, Simple Object Access Protocol (SOAP), Web Services Description Language (WSDL) and Universal Description, Discovery and Integration (UDDI) (see description below).

These standards provide a way for systems to communicate with one another via the Internet and enable applications to make calls to others to run certain routines.

The approach is analogous to computer operating systems. Microsoft Corp.'s Windows, Apple Computer Inc.'s Mac OS and Unix each provide an underlying set of processes on which programmers can develop applications. Without that platform, they would have to write much more extensive code.

Web services standards could lead to a new model of computing, said Steve Ekblad, project manager at the Information Technology Center at the USDA's Natural Resources Conservation Service in Fort Collins, Colo., which has developed geospatial Web services to help people access mapping data from various databases.

Now users can do what's known as asynchronous computing, he said. In the past, users retrieving information from a variety of sources had to process that data before forwarding it to a server.

 By managing the flow of information, Web services-based tools make it possible to break up that sequential process. Now a user can make requests to a number of computers and rely on those systems to process the data and return the results as soon as they are complete.

This model cuts down on the time it takes to finish a job because it spreads data processing across multiple systems and the end user's desktop no longer creates a bottleneck.

Much Work Ahead (2002 comment)
Clearly, the federal government is just beginning to make use of Web services, and several major issues must be addressed before the standards begin to permeate agency projects.

 One chief concern is whether Web services can handle what users expect. In their current form, they provide basic system-to-system communications, which is useful, but observers say they fall short of industrial-strength application integration.

 "There's probably enough there as Web services are currently defined for them to allow for basic integration" of applications, said Christine Axton, a London-based analyst with technology consultant Ovum. "But that's not the same as doing enterprise application integration, because Web services don't do such things as complex data transforms."

True application integration is not just a matter of connections between applications, she said, which is what she sees Web services currently providing. Developers also must allow for transactional security, quality of service, complicated billing and contracting mechanisms, and so on.

Axton believes the Web services concept is important and deserves strong promotion, and over the next few years, it could change the way applications are developed, delivered and used. But early overselling created a mix of expectations and confusion, she said, and that could lead to a backlash by potential users.

Experts say compatibility among Web services tools also is a concern. Given the history of standards making, and the propensity of vendors to develop their own proprietary and incompatible "flavors" of open standards products, members of government organizations such as the CIO Council's XML Working Group are reluctant to endorse the use of Web services until they are convinced that vendors are intent on a true set of open Web services standards.

The main industry body dealing with the issue is the Web Services Interoperability Organization (WS-I), formed earlier this year by IBM Corp. and Microsoft, along with about 50 other companies including Hewlett-Packard Co., Oracle Corp., BEA Systems Inc. and Intel Corp.

Robinson is a freelance journalist based in Portland, Ore. He can be reached at hullite@mindspring.com. 

Standards behind Web services

* Extensible Markup Language is a streamlined version of Standard Generalized Markup Language, developed by the International Organization for Standardization to define the structures of different types of electronic documents. XML can be used to store any kind of structured language and encapsulate data so it can be shared between otherwise incompatible computer systems.

* Simple Object Access Protocol (SOAP) is based on XML and Hypertext Transport Protocol. It provides a way for applications — including those running on different operating systems — to communicate and work together through remote procedure calls implemented via HTTP.

* Universal Description, Discovery and Integration (UDDI) describes how to publish and discover information about Web services applications. It is a Web-based directory where someone can search for particular Web services and what they do.

* Web Services Description Language (WSDL), based on XML, describes the kinds of software applications, or services, available on a particular network. Once someone develops a Web service, they can publish its description and link in a special UDDI repository. When someone wants to use the service, they request the WSDL file so they can determine its location, function calls and how to get to them. They use that information to construct a SOAP request to a server.

