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Abstract:
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1. Introduction and history

Currently most Scientific-Technical-Medical (STM) publications are printed on paper and aimed at human readers.
Where electronic versions occur, most are created as "e-paper”, i.e. for ultimate viewing and interpretation by humans.
The technologies for this, primarily HTML and PDF along with proprietary document formats, do not support machine
processing. For example machines cannot easily extract meaningful data from these documents; they are normally
limited to textual searches without a knowledge of the context in which the text occurs.

We have reviewed the need for machine-processing in an earlier article (Murray-Rust & Rzepa, 2002a). In this we
argued that XML (eXtensible Markup Language) is a radical development in STM publishing, and that a "datument” (a
portmanteau neologism of document+data) could be created from a number of carefully constructed information
components. Each basic component is supported by a markup language (ML). For example we have developed a
language termed Chemical Markup Language or CML (Murray-Rust & Rzepa, 1999; Murray-Rust & Rzepa, 2001) to
manage chemical information, especially molecules. Similar markup languages (e.g. CellIML, MathML, Geographical
Markup Language, Reaction XML, and many more) are being developed in many STM domains (Cover, 2002). These
languages are developed by a core of collaborating specialists and provide specific vocabularies for their disciplines.
Normally there is a need to create specific software tools (e.g. for graphical input and display of molecules, maps, mice,
etc). Thus considerable effort is required and such languages need careful design and management. A likely outcome is
that these will become 'standard' (at least de facto) and will form the core method of deposition of specialist data with
publishers and archivists.

However there is alarge communality in the core and infrastructure of these languages, such as numbers, scientific units,
metadata, simple data structures, etc. Building the required tools for this is not trivial and there is a great danger in
"reinventing the wheel". Chemistry requires much of this infrastructure and we have had to implement software systems
for managing basic scientific data. Our efforts have resulted in a generic approach which can be valuable as an existing
infrastructure for most STM domains to build on. In this article we offer this generic core for use by the STM
community as a starting point or re-usable component for their own domain. An additional benefit would be that less
software needs to be developed and this may make it easier for publishers to implement systems and accept markup-
language-based datuments.

In this article we assume some familiarity with basic XML (World Wide Web Consortium, n.d.) and its terminology
such as element and attribute. and the syntax for these:

<anEl enent attributel="valuel" attribute2="val ue2">
<chi | dEl ement >Sone text content</chil dEl emrent >
<anEnptyEl enent attribute3="val ue3"/>

</ anEl ement >
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We shall review in more detail the concepts behind XML namespaces and the recent XML Schema specification. Other
XML protocols and tools which are likely to occur in generic XML applications are:

XSL. A generic protocol for transforming (XSLT) and formatting (XSL-FO) documents.
RDF. A protocol for describing metadata

Dublin Core. A simple, extensible approach to metadata content

XML Query. A W3C activity to define query standards for XML documents.

XLink. A specification for hypermedia (links)

XForms. A generic development of HTML forms to allow submission of data and structured queries in XML
(and included as a modular component of XHTML 1.1).

2. Motivation for STMML

When designing CML 1.0 (Murray-Rust & Rzepa, 1999; Murray-Rust & Rzepa, 2001; Gkoutos, Murray-Rust, Rzepa &
Wright (2001b) we found that many components with a "chemica content" did not require chemica concepts for their
implementation. Thus the "melting point of a substance” is a numeric quantity, with error estimates and scientific units,
and a name (or term) representing the concept. There is nothing specifically chemical in the abstraction of the
information; the same technology could represent "rectal temperature of patient”. To add the semantics (e.g. "a melting
point is the temperature at which a solid turns to liquid") requires a generic mechanism - in our case through a
specialised dictionary. We therefore had to include generic STM concepts in CML when it was first developed (Murray-
Rust, Leach & Rzepa, 1995). XML technology has now developed to allow combination of modular components and we
have therefore modularised CML 1.0 into two parts; the purely chemical core components e.g. representation of
molecules, which becomes CML Core (Murray-Rust & Rzepa, 2002b) and the general STM infrastructure which here is
described as STMML 1.0. Since STMML is genera, we offer it to the STM community as a tool for any scientific
domain.

Because of the ubiquity and fundamental nature of the problem we are addressing - the description of general STM
information - the community is likely to develop several (possibly independent) approaches. Although there are several
groups who are addressing this problem through markup languages, we are unaware of any formally published and tested
specifications.

There are also languages which address general modelling of systems, some impressive ones being:

CedlIML (Cel Markup Language, n.d.) for cells and their components (but the architecture is sufficiently
abstract it could be extended to other domains).

Systems Biology Markup Language (Systems Biology Markup Language, n.d.) which again has a considerable
degree of abstraction

FieldML (Field Markup Language, n.d.) which supports coordinate information.

These cover some of the same concepts as STMML (e.g. units, metadata). They are generaly at a higher level of
abstraction than provided by STMML. Thus CeIML has eements such as gr oup, connect i on, etc. Like STMML
they use amodular approach and will re-use other specifications rather than re-inventing them.

We believe that the use of markup languages will be dynamic and evolve as they fill needs and can be implemented.
STMML has been deliberately kept simple and concrete. It has been proven to work in conjunction with CML and is
particularly aimed at publishing heterogeneous data. It is deliberately Open, i.e. non-proprietary and aimed inter alia at
supporting publication in a context where authors are not necessarily initially familiar with the concepts of markup.

3. Design
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The W3C, when designing XML, produced a set of design criteria which were extremely useful for the developer
community. We followed the same principle for CML and do so here for STMML. The primary design considerations
are:

STMML must be simple enough for authors to understand it

STMML must abstract enough to alow most STM domainsto useit.

STMML must be extensible; its development may have an OpenSource-like philosophy

STMML should avoid "reinventing the wheel"; it should interoperate with existing markup languages
STMML should have amodular design

It should be possible to implement STMML applications using standard XML tools

From an analysis of a number of STM articles we have derived a set of generic information components, independent of
the domain. Some were explicit such as tables while others were implicit such as points on graphs, references to
unpublished or supplemental data, etc. Most are amenable to representation in XML and this would alow all data to be
included in the published datument. The reader could have access to the whole background of the publication; hopefully
enough to reproduce the experiment or to analyse it further with a different set of software tools (Rzepa & Murray-Rust,
2001).

We recognise that many disciplines create very large and complex data sets which are aready managed by standards
(formal or de facto agreements) and for which authoring and processing software exists. XML has no special support for
very large datasets. An example is image data from crystallographic detectors where the IUCr CIF community has
created a protocol for interchange (Hall, Allen & Brown, 1991). In other cases protocols such as JCAMP for spectra have
their own syntax and some variants are not human-readable. This serioudly reduces the interoperability and puts a large
burden on the community to write software, without the re-use that XML provides. Recognising this, some domains such
as e.g. the genomic community are increasingly using XML for nucleic and protein sequence information. Even if XML
is not used for the transport of the data itself, it will be valuable for the metadata, including details on what software
should be used to process the data.

4. Current design

Our current analysis is unlikely to be universaly applicable. It is only through the discipline of marking up red
publications that further useful abstractions occur. The list below is very generd; indeed many of the components will
occur in business and e-commerce. At present we see awide need for:

Structuring the document for publication. This is a "solved" problem in that publishers have been using
markup languages such as SGML and now XML for many years. MLs include 1S012083 and DOCBOOK
(Docbook, n.d.) and STMML is designed to be used with any such structural ML. Thus a vocabulary for
references/citations, abstracts, authorship, etc. can be taken directly from the ML of choice.

Text. Again this is "solved"; for most purposes we find that XHTML is powerful enough to manage textual
content. Its limitations are not normally in the content but the presentation (e.g. page layout, specia characters
and glyphs, etc.). We see XML publishing tools such as XSL-FO supporting this (Formatting Objects, n.d.). In
any case, for machine processing the content rather than presentation is required. Where sophisticated
presentation is required to convey meaning, it is often an indication that the semantics are poorly developed.

Raster/bitmap Images. Although imperfect, the GIF, PNG and JPG standards are useful means of transporting
images. Normally there is no microstructure in the image. Although the SHAPE element in XHTML can refer
to areas in an image it may not have arich enough structure to e.g. create a hierarchy or overlapping views. The
increasing tendency to associate metadata with images is a welcome step towards adding more meaning to the
otherwise presentational emphasis.
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Vector graphics. The increasing adoption of eg. Scalable Vector Graphics (SVG, n.d.) is an excellent
development and we recommend that graphical information is encoded this way rather than as raster images
whenever possible. SVG is powerful enough to encapsulate non-graphic data, so that STMML elements can be
contained by, or bound to SV G primitives such as visua areas.

Tables. XHTML tables are used primarily for presentation and have no mechanism for enforcing data types.
Moreover they alow row and column spanning, which although useful for presentation leads to very complex
structures, sometimes a mixture of trees and tables; sometimes purely a visua layout. OASIS has devel oped the
CALS table model for XML (Table models, n.d.) and there is aso a growing interest in converting the output of
statistical programs and spreadsheets to XML form. This is a fluid area and we have developed a simple
<t abl e> element for STMML to support "tables for publication”. Its semantics are strict, requiring that
columns enforce datatyping on elements.

Graphs. Thereisavery great need for alanguage to support graphical plots of data. Thisis a complex problem
as it depends on dimensionality, continuity, dependent and independent variables, etc. It overlaps significantly
with tables - indeed many tables are usefully plottable. We are aware of PlotML (PlotML, n.d.) which manages
many of the basic concepts. For complex applications it will be necessary identify and process components of
the graph (regions, contours, etc.). In particular a plotting language for STM data should support datatypes and
scientific units.

Mathematics. MathML (World Wide Web Consortium, n.d.) has been developed for publishing mathematicsin
an STM context and we fully support its use.

Metadata. "Metadata" is a broad term and can be used in severa genera ways:
o Navigational. Thisis primarily to locate documents and data;
o Constraining. This constrains the value and the behaviour of the data;

0 Supplemental. This adds information to the data (e.g. a chemical element symbol could be used to
locate and add the [IUPAC atomic weight);

0 Vocabulary. This supplies "meaning" to the data.

The W3C has developed RDF (World-Wide Web Consortium, n.d.) as an approach to metadata; it is not yet
widely used but if/when it does then we expect that STM applications will make wide use of it. RDF supplies an
infrastructure, and there is an additional need for representing the values, which is increasing supplied by
Dublin Core. Severa collections of metadata content exist and we expect generic concepts (people,
organisations, places, etc.) to be supplied in this way.

Dictionaries. Although part of "metadata’, STMML gives dictionaries a special place and supplies components
to support the creation of STM dictionaries. STMML usually separates the markup of a concept from its
semantics, which is done through a pointer to a dictionary entry.

Abstract datatypes. The W3C has identified 43 primitive datatypes in common use and included thesein XML
Schema (World Wide Web Consortium, n.d.). All Schema implementations must provide tools for validating
these types, such as e.g. numbers, URLS, dates, XML components. In addition users can define lexical patterns
(e.g. for telephone numbers). STMML uses the W3C set of datatypes (World Wide Web Consortium, n.d.) so
that complete validation can be achieved with standard tools. Complex datatypes can also be built with XML
Schema; obvious examples are "address', "person”, etc. which are composed from more primitive components.
Itislikely that implementations of generic complex datatypes will become increasingly available.

Scientific units. Thisis acomplex area whose markup has been explored (Olken & McCarthy, 2000; Dragoset,
Taylor & McLay, 2002). It is likely that several groups will develop a variety of approaches. STMML supports
units through dictionaries so that is easy for a community to create new units. Sufficient information is held to
manage dimension analysis, and to support the "dimensionless' unit in aricher manner.
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Domain-specific components. There will be many domains that require their own information components. In
some cases these can be built from simpler ones using XML Schema (or similar) methods; often they will not
need specialist software. However some disciplines require specidist software for creating, displaying and
processing information components. Early examples are chemical markup language and geography (GML,
2001) Although both are represented by XML Schemas (World Wide Web Consortium, n.d.) they absolutely
require additional software to make the semantics explicit.

General complex components. In contrast many systems may be describable as an aggregation of their
component parts, so that a general ontological system might be adequate to describe them. The "Gene
Ontology" project (Gene Ontology Consortium, n.d.) which despite its name actually addresses much of
biology, alows partitive ("ispartOf*) and generic ("isASortOf") concepts. New concepts can be built from
existing ones and this may be satisfactory for many purposes.
As a simple means for coarse structure, STMML provides an <object> element. This implies no semantics,
but is a useful container and which will normally be linked to a dictionary entry providing more information.

Relationships. Many systems require relations between components. RDF (World Wide Web Consortium) is a
sufficiently powerful concept to represent these as it consists of "triples' which link one object (an XML
element) to another associated with a property (itself an XML element and potentially part of one or more other
triples).

A ..(property)...>B
This can represent a complex system of relationships but has no generic mechanism for adding program
functionality to the properties. STM authors will need to choose between generic mechanism and developing
support for specific relations in their own MLs. STMML introduces a generic element <link> to support
mappings.

Processes. Many STM publications describe processes (recipes, measurements, etc.) often with discrete steps
and a time component. STMML therefore provides a <action> element which allows representation of
discrete stepsin a process.

4.1 Namespaces

Namespaces are not formally part of XML V1.0 and were introduced in 1998 (World Wide Web Consortium, n.d.). They
have since become universal in al XML-based languages and are supported by XML-tools and APIs such as DOM and
SAX. The namespace concept is simple: every element and every attribute in a document can have a unique namespace
associated with it. Uniqueness is created through a namespace URI, normally containing the domain name of the
"owner" of the vocabulary, though other systems such as the ISBN number could be used. Despite its URI-based syntax
the namespaceURI does not have to exist physically and there is no requirement to connect to networks. Note that the
namespace prefix is arbitrary; although "xd" is used below, any unique prefix would suffice.

We have created an example which uses three namespaces. Two represent content (XHTML and CML) and one supports
infrastructure (XSLT). There is no limit on the number or purpose of namespaces in a document; we have published an
article which uses six (Murray-Rust, Rzepa and Wright, 2001).

<xsl : styl esheet
xm ns: xsl ="http://ww. w3. or g/ 1999/ XSL/ Tr ansf or ni'
xm ns: h="http://ww. w3. or g/ 1999/ xht m "
xm ns="http://ww. xm -cml . org/ schema/ cml 2/ core"
version="1.0">
<xsl :tenpl ate mat ch="nol ecul ">
<h: h2>Entry | D: <xsl :val ue-of select="@d"/></h: h2>
</ xsl :tenpl at e>
</ xsl : styl esheet >

The three namespaces above are;

http://ww. w3. or g/ 1999/ XSL/ Tr ansf or m This URI defines the XSLT V1.0 (XSL Transformation)
namespace and (in this example) associates all the elements prefixed by xsl : with it. This is an important
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example, because XSLT continues to evolve (requirements for XSLT2.0 have been collected). The namespace
signalsto software systems what version, and therefore what functionality is required.

htt p: //ww. w3. or g/ 1999/ xht m . This denotes the namespace for XHTML, and elements prefixed (in
this case) with h: will belong to that namespace.

http://ww. xm -cm . org/ scherma/ cm 2/ core. A single default namespace without prefixes is
allowed in any XML document. We illustrate this with CMLCore Schema. CML 2.0 specifies these core
components, along with other proposed and individually namespaced components relating to reactions, spectra
etc. Again, note the value in distinguishing versions. The DTD (Document Type Definition)-based version of
CML (version 1.0) has a different syntax and a different namespace (http://www.xml-
cml.org/dtd/cml_1_0_1.dtd).

There is no requirement to have a default namespace and if elements are always prefixed it may make it easy to merge
document components. The namespace allows the processing systems to decide exactly what version of the software to
use. At present there is no universal method for automatically associating actual software ( such as through the use of
e.g. javaclass libraries) with a namespace URI but this will certainly become common.

The example above represents part of an XSL stylesheet and shows how information can be transformed from one
namespace (CML Core Schema) to another (XHTML). In the next example we show how different namespaces can be
combined to create a composite document:

<htm xm ns="http://ww. w3. org/ 1999/ xht m "
xm ns:cm ="http://www. xm -cm . org/ schema/ cm 2/ core">
<p>We can supply the follow ng set of nolecul es: </ p>
<ul >
<li>
<cm : nol ecul e id="pl" title="phosphi ne">
<cm : at omArr ay>
<cml : at om el enent Type="P" hydr ogenCount ="3"/>
</cm :at omArray>
</cm : nol ecul e>
</li>
<li><cnl : ol ecul e id="p2" title="penguinone"/></li>
</ul >
</htm >

Here the default namespace is XHTML, and elements from another namespace (CMLCore) are contained in HTML
elements (1 i ). With XML Schemas and XSLT the components can be separately validated (see below). With DTDs this
would be messy and the document probably could not be DTD-validated (the content model for | i cannot contain CML
elements). Namespaces allow us to regard fragments of the document as architecturally independent, and these fragments
can be processed separately.

XPath is the syntax for addressing nodes within XML documents and is used by protocols such as XSLT and XQuery
(under development). A namespace prefix in the XPath expression is arbitrary and

<foo xm ns:bar="http://ww. xm -cml . org/schema/cmnl 2/ core">
<xsl :vari abl e name="nol s" sel ect ="bar: nol ecul e"/ >
</foo>

will retrieve nol ecul es from any elements mapped to the CML namespace URI. They do not have to use the prefix
cm . Note aso that other elements which happen to have the elementName ¢ : ol ecul e mapped to a different
namespace will not be selected, as the next example shows.

<htm xm ns="http://ww. w3. org/ 1999/ xhtm "
xm ns: c="http://ww. xm -cml . org/ schema/ cml 2/ core"
xm ns: cm =" http://ww. pengui nchem conf schena" >
<p>We can supply the follow ng set of nolecul es: </p>
<ul >
<li>
<c:mol ecul e id="pl" title="phosphine">
<c:at omArray>
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</ c:atomArray>
</ c: nol ecul e>

</li>

<!-- not a CM. nolecule -->
<li><cm : ol ecul e foo="p2" bar="pengui none"/></1i>
</ ul >

</htm >

Even though the second molecule has the (rather misleading) prefix cm it does not belong to the CML Core namespace
and will not be retrieved by the XPath expression. This provides a mechanism (if required) for mixing different versions
of amarkup language (though this should always be done with great caution).

4.2 Modularization
If information can be packaged into modules the benefits are very considerable;

The need for understanding the context often disappears. This is a major gain in re-using information and
writing the software. If cnl : ol ecul e has the same semantics regardless of whether it is contained within a
database, a primary publication, a regulatory submission, associated with a spectrum or any other modular
component, then asingle set of software modules will fit al circumstances.

Complex documents can be created with components produced in paralel. If the molecular information does
not have semantic collisions with (say) clinica tria data, the chemistry in a submission can be compiled
independently.

Each namespace can be viewed as consisting of a set of re-usable components with associated software. Thus
SVG content can be associated with "an SVG viewer™; it is not necessary to know the details of the
implementation. Similarly we have created "CML viewers' which perform independently of where they are
invoked.

Each domain can concentrate on just those components which are key to its ontology. In early versions of CML
viewers, we wrote text and image handlers (because XHTML and SVG were not available). Now we can
concentrate on just the chemical aspects.

Software systems will often consist of a generic XML framework with specialist software modules (currently
browser "plugins’, but the technology is always changing).

Complex documents can be analysed as a set of non-interacting components, making searches much easier to
implement. If al molecules on the Web were to be namespaced as e.g. belonging to CML, then it would be
conceptually easy to retrieve ALL such components. There would remain a need for indexes for most searches
to speed up performance, but the indexing tools need only look for namespaced molecules (Gkoutos, Leach and
Rzepa, 2002).

Some complex concepts are naturaly built up of separate components ("aggregation™). Thus an entry in a
chemical catalog could include price and molecular information. An entry might appear as below. The CML
and other components do not interact other than that the molecular information is an integral part of the entry

<p:entry id="pl23" sku="P-123-4">
<p: price anount="1000" unit="m">
<p: currency="USD"'>100</ p: currency>
<p: currency="GBP">66</ p: currency>
</ p:price>
<c:nol ecul e id="pl" title="phosphine" xmns:c="http://ww. xm -cml.org/schema/cnl 2/ core>
<c:at omArray>
</ c:atomArray>
</ c: nol ecul e>
</p:entry>



Data Science Journal, Volume 1, Issue 2, August 2002, 135

It often encourages the implementor to think more clearly about the semantics. A first pass at creating a markup
language often benefits from being modularised, even if the modules are later found to be unnecessary, and
combined for easier understanding.

Modularization is not aways possible. This happens when concepts are not "atomic" - e.g. where A relies on information
in B. This is an example of context-dependency, or coupling, and can be very difficult to model. STMML components
are not coupled and can be used as independent components in alarger aggregate.

In many cases there are implicit relationships between components, and no simple way of implementing them
automatically. Thus when modelling the concept of concentration for CML we found it necessary to create two new
elements, subst ance and subst ancelLi st which are now part of CML 2.0 (Murray-Rust and Rzepa, 2002b).
Similarly in modelling interatomic angl es in molecules there was an implicit assumption that all atoms belonged to a
common coordinate system.

Mappings and comparisons are particularly challenging. Thus a "sequence alignment" (e.g. for proteins) is a mapping of
2 or more sequences. A common method is to insert "gaps' into the sequences such as:

ACDEF- GH

A- DEFQGH

The gaps, however, are meaningless without the context and could change if other sequences are added. We tackle this
by creating al i nk element, which can express relationships between different information components. Our strategy is
based on the XLink specification (World Wide Web Consortium) and depending on the development of generic XLink
tools we may increasingly use that symbolism.

5. The need for validation

It has been estimated that a large proportion of software errors, perhaps up to 50%, arise from "invalid data’, i.e. data
input that does not conform to the concepts for which the software was written. Non-conformance can be due to data
corruption, inputting data for a different (version of the) program, data out of range or otherwise meaningless. There are
famous cases (Olken and McCarthy, 2000) where use of the wrong scientific units have been catastrophic. Perhaps the
most pernicious is when a user has a different interpretation of the semantics; the data appear vaid but are actually
inconsistent with the program.

Schemarbased Validation goes a long way to solving these problems. Essentially a Schema is a machine processible
contract between the program author and the user. The programmer uses the schema to write the program, and we have
found it to be a very powerful tool. In fact, for many Schemas useful code can be automatically generated from the
schema. If the data can be shown to be valid, then the program should process them reliably. If this does not happen, this
is a program error. If the data are invalid, it is the user's responsibility. This separation of responsibilities is far more
important than is generally realised and is amajor tool in increasing the quality of software.

Validity is a machine-based concept. The more that the human view of validity can be formally encoded, the more useful
it becomes. In chemistry for example, is the representation "T" (often written for tritium, an isotope of hydrogen) avalid
element Type? (In CMLCore Schema it is not). Software often does not define openly what vaues are allowed. Using
XML Schemas, we can give a precise enumeration of allowed values. Is a negative crystallographic cell angle allowed?
Most users and software developers would assume not, but thisis not normally checked or disallowed.

XML Schemas alow three main types of validation:

Datatyping. The form and the value of the string must conform. XML Schema gives 43 datatypes, all of which
can be used in STMML. In addition patterns can be imposed. For example a ID for an information component
could be required to be of the form:

[A-Z]{6}([0-9][0-9])7
specifying six apha characters followed by two optional digits (e.g. AABHTZ, ABCDEF01). Note, however,
that XML Schema per se has no support for scientific units, which is why we use STMML to add them.
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Document structure. It is possible to specify the attributes (and their datatypes and defaults) for all elements. An
element's content model (the child nodes) can aso be defined, with considerable power. Thus in CML 2.0, a
nol ecul e can contain afornul a, and a f or nul a can contain either other f or mul a or at omAr r ay
elements.

There are many rules than cannot be enforced by the above two schema-based approaches. However, the XSLT
language, which supports the formulation of rules, is particularly good at specifying constraints, including those
which are context dependent. We use this extensively in CML 2.0, where components are strongly coupled. For
example, a bond must reference two distinct existing atoms in the document. In STMML the coupling is low
and so this approach is not much used. However those using STMML as part of their infrastructure may need to
introduce coupling.

5.1 Datatypes
STM data requires a range of datatypes, many of them representable by a character string such as "1.234E+05", "Sb",

"2001-12-31". In XML V1.0 these cannot be validated, but XML Schema introduces 43 concrete datatypes for
<xsd: si npl eType>s(Figure 1).
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Built-in Daktatype Hierarchy

anySimpleType

|all cowplex types

|duratinn||dateTimE||time||date||g¥earMDnth HgYear||gMDnthDay||gDayHgMDnth|

|bDDlean||baSEEQBinary HhexBinary||flnat| |dDuhlE||anyURI||QNamE||HOTATION|

string

‘normalizedstring

EEEEE] |nDnPDsitiveInteger Hlong”nonﬂegativelnteger

|language||Mame| |HMTOKEN| |negative1nteger Hint||unsignedLDng Hpositivelnteger
T

[ucHame ||1\]IU]TO;<ENS ‘ |short | junsignedint |
|IDR:EF| |EMT:ITY| [byte ||unsignedshort |
|IDRIEFS ||EI-ITI'II‘IES |
ur types —  deriwved by restriction
built-in primitive types ——em—=== deriwved by list

built-in derived types —==—  derived by extension or

restriction
complex types

OO0 M

Figure 1. W3C Datatypes (taken from W3C Schema Part |1 datatypes, World Wide Web Consortium, n.d.).
If avalue does not conform, the document isinvalid. Among the constraints (some are referred to as facets) are:
The type (number, integer, nonNegativel nteger, date, URI, etc.)

The value. An enumerated list of values can be given; aternatively maximum and/or minimum values can be
et

The lexical pattern. This conforms to a POSIX regular expression giving character types/values, and possible
occurrence counts

It is possible to construct new datatypes derived from XML Schema datatypes. Examples of types defined in STMML
areshownin Table 1.
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These datatypes are themsel ves extensible; thus a complex humber can be represented by coor di nat e2 with the
addition of aconvent i on attribute to emphasize the semantics. Moreover the enumerated listsin the Schema can be
extended to incorporate other values; a user could define additional types of matrices (but would also have to provide the

processing semantics).

Table 1. Datatypes in STMML

[type [Irole lexample
|lcoordinate2Type |la 2-D Coordinate 1.22.3
i|coordinate3T¥Qe |la 3-D Coordinate 122334
|ldataTypeType |ldata types definable in a dictionary entry |jxsd:float
i|de|imiterType ||delimiters for separating numbers V

i|errorBasi sType ||basis of errors |range
|lerrorValueType [type of errors standard error
lidType An ID la123
!lmatrixType Imatrix Type ||upperTrianguIar
InamespaceRef Type Inamespaced data lcorempt

i unitsType |lscientific units [lunitsml

5.2 Structure
XML Schema constrains the structure of documents in two ways:

Specifying the attributes that an element may have. The constraints on the structure are fairly smilar to those
expressible by DTDsin XML 1.0, but there are additions to support inheritability of attributes.

Specifying the content model of elements. There are severa developments:

0 The & connector was defined in SGML content models to support unordered element children ("must
have an A, B and C, but order doesn't matter"). This was removed in XML V1.0 as being complex to
implement and ambiguous. The al | element goes some way towards adding this functionality, but it

isnot used in STMML.

It is possible to constraint child elements by their namespace (e.g. to require that only certain CML

o}
elements are allowed as content of <at on, but that elements from other namespaces may or may not
be forbidden). In general all STMML elements designed as containers (<mat ri x>, <l i st >, etc. can
contain any elements.

0 New complexTypes can be built and reused. STMML itself does not define complexTypes for re-use
but it islikely that users will build their own from STMML components.

5.3 Rules

An XML Schema is a set of rules to which a document must conform. It has hardcoded mechanisms for datatypes and
the attributes and direct content of elements. Constraints outside these cannot be expressed in XML Schema. A common
need is the conditional dependence (coupling) of one part of the document on another part: "if part A has this structure
and/or vaues, then part B must have that structure and/or values. A CML exampleis. "if anol ecul e hasless than four
at omrs, it cannot have any t or si on elements'. This requires a knowledge of the document context which XML

Schema cannot provide.

XSLT (World wide Web Consortium, n.d.) was developed as a rule-based transformation language. It alows very
powerful determination of context through XPath. The constraint above could be expressed as.
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<xsl :tenpl ate match="torsion">

<xsl:if test="count(../atomArray/atom>3">

<xsl : message>TORS|I ON REQUI RES FOUR ATOWVS</ xsl : message>

</xsl:if>
</ xsl :tenpl at e>
In principle, therefore, XML validation could take place through XSLT and not through Schemas. The Schematron
approach (Schematron, n.d.) is essentially a mechanism for using such stylesheets to validate XML documents in place
of a Schema. In practice we believe that XML Schemais the cleanest approach for those things it does well (particularly
datatypes), but that XSLT should be used for constraints that cannot be easily expressed with the current syntax.
Fortunately it is easy to integrate the two approaches as XML Schema has an appi nf o element for adding machine-
processable documentation to an element or attribute. Certain tools can scan the appi nf o and apply XSLT-based rules
for additional validation.

Thereisastrong requirement for structural constraintsin STM data. They often take forms like:

"If the boiling point is reported, the pressure must also be given".
"If the data are two dimensional then the matrix is of order 3, otherwise of order 4".
"If x has this value then y must be present".

In some cases this can be represented in XMLSchemas or DTDs. For example, one of us (Murray-Rust, 2001) has
converted the SELF format (Kehiaian, 2001) for physicochemical data into XML. SELF consists of many different
measurement types (e.g. critical point, vapour pressure by temperature) with a variety of numbers of independent and
dependent variables. Each data structure (one per measurement type) can be represented by a DTD. Effectively the DTD
fragment is stored with the dictionary entry for the measurement type and can be used to XML -validate the data instance.
We can foresee this being a useful future development for STMML.

6. The STMML Schema

XML Schemas are complex. The formal XML Schema recommendations run to over 300 pages and require a 60 page
primer to get started (World Wide Web Consortium, n.d.). We therefore introduce Schemas with examples, and also
append the STMML schemaitself as Appendix 2 to this article.

Schemas are designed to be easily documented, and since they are in XML, they can be transformed into common
formats such as XHTML and using XSL-FO, into Acrobat PDF (Gkoutos, Murray-Rust, Rzepa and Wright, 20014).
They can be searched and can be reorganised into different presentations. Documentation is available for the schema
itself and for most components such as elements, attributes, attributeGroups, etc. This allows programs to extract
documentation directly from the schema and associate with the component being used, perhaps on an online help system
or for automatic archival. The top-level element for this is annot at i on which can contain docunent ati on for
human readers and appi nf o for machine processing. The latter is a magjor advance in that it allows a wide variety of
functionality to be added on a per-element or per-attribute basis.

STMML uses a subset of the XML Schema vocabulary:
"Top-level" elements
annotation. Manages document for the schema
element. Defines an element (cf. <! ELEMENT in DTDs)
attribute. Defines an attribute (cf. <! ATTLI ST in DTDs)
group,attributeGroup. Mainly for ease of maintenance (cf. parameter entitiesin DTDs)

simpleType. Defines a simpleType (essentidly a datatyped character string. The type can be built-in (e.g.
xsd: i nt eger or can be derived from a builtin type (all are ultimately derived from xsd: stri ng).
simpleTypes can be used either in attribute values or for text content (#PCDATAin DTDs)



Data Science Journal, Volume 1, Issue 2, August 2002, 140

complexType. Defines a complexType (a type built up from simpler components such as other elements and/or
attributes)

Content-related. These elements constrain the content of elements:
choice. A series of aternatives (cf the"|" connector in DTDs)
sequence. An ordered list of possible children (cf the"," connector in DTDs)
all. An unordered list of possible children (cf the"&" connector in SGML DTDs)
any. Any child content (with constraints on namespaces (cf ANY in DTDs)

Occurrence counts for elements and the above constructs now have explicit attributes (m nCccur s, naxQccur s
which allow for greater power in representing cardinality.

6.1 An example - part of the crystal definition in CMLCore Schema

This extract from STMML Schema shows many of the constructs that we use. It epitomises the re-use of STMML
components to build a specidist element and relies on previous definition of some simpleTypes and attributeGroups.
Comments are shown in italics.

This specifies the structure and vocabulary of the “crystal™ element
<xsd: el ement nane="crystal" id="el.crystal">
documentation. ..
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">A contai ner for crystallographic
cell paraneters and spacegroup</div>
<div class="description">
<p>Required if
fractional coordinates are provided for a nolecul e. </ p>
<p>There are precisely SIX child <tt>scalar</tt>s

to represent the cell |engths
and angles in that order. There are no default val ues; </p>
</ div>

<div class="exanpl e"><pre>

example. ..
<mol ecul e i d="nl">
<crystal spacegroup="FnB8n{ z="4">
<stmscalar title="a" errorVal ue="0.001" units="angstron{>5.628</stm scal ar>
<stmscalar title="b" errorVal ue="0.001" units="angstron{>5.628</stm scal ar>
<stmscalar title="c" errorVal ue="0.001" units="angstron{>5.628</stm scal ar>
<stm scal ar " 0"
<stmscalar title="beta" errorVal ue="0">90</stm scal ar>
<stmscalar title="gamm" errorVal ue="0">90</stm scal ar>
</crystal >
<at omAr r ay>
<atomid="al" el enent Type="Na" formal Charge="1" xyzFract="0.0 0.0 0.0" xy2="+23.2 -21.0"/>
<atomid="a2" el enent Type="Cl" fornal Charge="-1" xyzFract="0.5 0.0 0.0"/>
</ atomArray>
</ nol ecul e>

</ pre></div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
"complexType'" can have both element children and attributes...
<xsd: conpl exType>
precisely 6 children allowed (the cell parameters).
<xsd: sequence>
<xsd: el enent ref="stmscalar" m nCccurs="6" maxQccurs="6"/>
</ xsd: sequence>
an attribute describing the spacegroup...
<xsd: attribute nane="spacegroup" type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">The spacegroup as a synbol </ di v>
<div class="description">There is no controlled vocabul ary or
pattern at present. Hermann-Mauguin or Hal
synbol s are recomended
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: attribute>
another attribute (describing the number of molecules/cell).
This is restricted to be a non-negative integer...
<xsd:attribute nane="z" type="xsd: nonNegativel nteger">
<xsd: annot ati on>
<xsd: docunent ati on>
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<p>The nunber of nolecules per cell. Mlecules
are defined as the <tt>npl ecul e</tt> which directly contains
the <tt>crystal </tt> el enent
</ p>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd:attribute>

more attributes (bundled in a group for ease of maintenance)...
<xsd:attributeGoup ref="tit_id_conv_dictGoup"/>
</ xsd: conpl exType>
</ xsd: el ement >

6.2 Components of STMML Schema

The main components are elements and attributes (Table 2). Elements are always declared as such, while attributes may
be contained in elements, defined as simpleTypes, or bundled in groups of attributes (attributeGroups). This table gives a
brief phrase describing each component, and some are described in more detail in the next section. Parts of the schema
are primarily for ease of maintenance (simpleTypes rather than element-bound attributes, and attributeGroups) and are
not elaborated here.

The whole schema (Appendix 2) is part of this "datument” publication and can be inspected or processed with specialist
XML Schema-aware tools such as Xerces (Xerces, n.d.). For example the STMML Schema itself has been transformed
and styled using XSLT, and the examples included in the appi nf o element have all themselves been validated with the
STMML XMLSchema. Many technical authors will realise the benefit of a single self-consistent source of content;
XSLT/XMLSchema alows it to be reworked without the likelihood of corruption through editing such as cut-and-paste
or transformation in conventional document-processing tools.
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Table 2. Components of STMML Schema

Data structure General components

A homogenous 1-dimensional array of similar objects. An action which might occur in scientific data or narrative.

An element to hold scalar data. container for agroup of actions

A rectangular matrix of any quantities ich might occur in scientific data or narrative

L n or occurrence
A rectangular table of any quantities

Dictionary components

A generic container with no implied semantics

A dictio
Data-based simpleTypes nery

An x/y coordinate pair

for adictionary entry, scientific units, etc.
An x/yl/z coordinate triple

ormation in adictionary entry, etc
an enumerated type for al builtin allowed dataTypesin STM

Array-based smpleTypes An enumeration of string values associated with an entry

The size of an array n alternative name for an entry

ed in someway to a

A non-whitespace character used in arrays to separate dictionary entry, scientific units, efc.

components

ion container similar to annotation
Anarray of floats in XML Schema.

Allowed matrix types Documentation in the annotation of an entry

A count multiplier for certain elements A container similar to appinfo in XML Schema.

General simpleTypes

A reference to adictionary entry.



A unique ID for STM elements

An uncontrolled vocabulary from a user

A attribute providing aunique 1D for STM elements

An (optional) title on most STM elements. Uncontrolled
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Metadata

tainer for metadata

tainer for metadata elements

Scientific Units

A reference to a convention

Numeric types

The basis of an error value

The maximum INCLUSIVE value of a quantity

The minimum INCLUSIVE value of aquantity

Links and References

Aninterna or external link to STMML or other object(s)

References

A string referencing a dictionary, units, convention or
other metadata.

A reference to an existing element

7 Conclusion

A dimension supporting scientific units

es for dimension Types (for quantities).

A container for several unit entries

An element containing the type of a scientific unit

A scientific unit

Groups (for schema maintenance and re-use)

An attribute linking to the source of the information

An group of attribute applicable to most STMML elements

Addition of the dictRef attribute to the tit_id_conv group.
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We have shown how STMML as an XML-based markup language can cover many generic aspects of scientific
information and how it has been developed as a re-usable core for more specific markup languages. The specification is
through an XML Schema which can be used to validate STMML documents or fragments, and the schema itself (the
"datument) has been used to validate and present through appropriate transformations all the examples included here.
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Appendix 1. Synopsis of Schema Details

The full Schema is part of this datument as Appendix 2 and via http://www.xml-cml.org/schema/stmml/ but because of
its comprehensive nature we have added this synopsis for initial readers. Many details are omitted, but most of the

significant examples are retained. All elements and the main generic attributes are described but individual attributes are
usually omitted.

The synopsisis organised by the concepts:
Data Types and Data Structure
General Information Components
0 Genera Scientific Concepts
o Dictionaries
0 Metadata

o Scientific Units

Data Types and Data Structure
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Appendix 2. The STMML Schema
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<?xm version="1.0" encodi ng="utf-8"?><xsd: schema xm ns: xsd="http://ww. w3. or g/ 2001/ XM.Scherma"
xm ns="http://ww. xm -cnl . org/schema/stnm " xm ns: sch="http://ww. ascc. net/xnl /schematron"
target Nanespace="http://ww. xm -cm . or g/ schema/ st rmi " el ement For nDef aul t ="qual i fi ed">

<xsd: annot ati on>

<xsd: docunent ati on xni:|ang="en">
<div class="curation">
<ul >
<li>created by hand
2001-11-20</1i >
<li>First draft 2001-11-20</1i>
</ul >
<p>STMWL. supports domai n-i ndependent STM i nfornati on conponent s</ p>

</ div>

</ xsd: docunent at i on>

</ xsd: annot at i on>

<xsd: annot ati on>
<xsd: appi nf 0>
<sch:title>Schematron validation</sch:title>
<sch:ns uri="http://ww. xm -cm . org/schema/ st "/ >
</ xsd: appi nf 0>
</ xsd: annot ati on>

<xsd: annot ati on>
<xsd: docunent ati on>
<div class="headi ng">Data Types and Data Structure</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: annot ati on>
<xsd: docunent ati on>

<di v cl ass="subheadi ng">Overvi ew</ di v>
<div class="description">
<p>STMWL. defines a number of data types suited to STM It al so defines
a nunber of conplex data strucures such as arrays, matrices and tables.
the constraints are sonmetines created through el ements and sonetinmes
through attributes. We classify the general conponents as follows: </ p>

<p><b>Abstract Data Structures</b></p>

<ul >

<li><a href="el.scal ar">scal ar</a>. A scalar quantity, expressible as a string, but
with many optional facets such as errors, units, ranges, etc. Mst elements

nmay have <a href="st.count Type">count Type</a> attribute to indicate nore than

one instance.</li>

<li><a href="el.array">array</a>. An array of honpgeneous <tt>scalar</tt>s

whose size is described by <a href="st.sizeType">sizeType</a> <a href="st.delimterType">
Delimiter</a>s in string representations can ve varied.</li>

<li><a href="el.matrix">matrix</a> A rectangular (often square) nmatrix of
honbgeneous <tt>scal ar</tt>s. Many matrices have special functions

(see <a href="el.nmatrixType">matrixType</a>) such as geonetric

transformati ons</|i>

<li><a href="el.tabl e">tabl e</a>. An table where the columms are honbgeneous
<tt>array</tt>s. </li>

<li><a href="el.list">list</a> A list of heterogeneous conponents from any
nanespace. </l i >

<li><a href="st.sizeType">sizeType</a>. Size of arrays</li>

<li><a href="st.delimterType">delinterType</a> A lexical delimter</li>

</ul >

<p><b>Li nks and Ref erences</b></p>

<ul >

<li><a href="el.link">link</a> Support for sinple hyperlinks and |ink structures</li>
<li><a href="st.ref Type">ref Type</a>. A reference to an elenent</li>

<li><a href="st.namespaceRef Type" >nanespaceRef Type</a>. A reference to an el ement, including
nanespace- | i ke prefixes</l|i>

</ul >

<p><b>Dat a- based si npl eTypes</ b></p>

<ul >

<li><a href="st.coordi nat e2Type" >coor di nat e2Type</a>. A 2-D coordi nate</li>

<li><a href="st. coordinat e3Type" >coor di nat e3Type</a>. A 3-D coordi nate</|i>

<li><a href="st.dataTypeType">dat aTypeType</a>. An enuneration of

data types (simlar to those in XM. Schema).</li>

<li><a href="st.errorBasi sType">errorBasi sType</a> Basis of nuneric error estimtes</l|i>
<li><a href="st.m nType">nmi nType</a> M ni mum val ue</|i>

<li><a href="st.maxType">maxType</a>. Maxi mum val ue</|i>

</ul >

<p><b>Common attribute types</b></p>
<ul >
<li><a href="st.idType">i dType</a>. Specifies |lexical patterns for |Ds</li>
<li><a href="attGp.idG oup">i dGoup</a> |D attribute (highly encouraged)</li>
<li><a href="attGp.titleGoup">titleGoup</a> Title attribute (highly encouraged)</li>
<li><a href="attGp. convG oup">convG oup</a>. Convention attribute</li>
<li><a href="st.user TypeType">user TypeType</a>. Allows use to specify their own
attributes</li>
</ul >
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: annot ati on>
<xsd: docunent ati on>
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<div class="subheadi ng">Data structure</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: el ement nanme="array" id="el.array">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">
A honpgenous 1-dimensional array of similar objects.</div>
<div class="description">
<p>
<tt>array</tt> nmanages a honpgenous 1-dinmensional array of similar objects. These
can be encoded as strings (i.e. XSD-like datatypes) and are concatenated as
string content. The size of the array should al ways be &gt;= 1.
</ p>
<p>The default delimter is whitespace. The <tt>normalize-space()</tt> function of
XSLT could be used to nornalize all whitespace to single spaces and this would not affect
the value of the array elenents. To extract the el ements <tt>java.lang.StringTokenizer</tt>
could be used. If the elements thensel ves contain whitespace then a different delinmiter
nust be used and is identified through the <tt>delinmiter</tt> attribute. This nethod is
nmandatory if it is required to represent enpty strings. If a delimter is used it MJST
start and end the array - leading and trailing whitespace is ignored. Thus <tt>size+l</tt>
occurrences of the delinmiter character are required. If non-normalized whitespace is to be
encoded (e.g. newines, tabs, etc) you are recomrmended to translate it character-wise
to XML character entities.
</ p>
<p>Not e that normal Schema validation tools cannot validate the el ements
of <b>array</b> (they are defined as <tt>string</tt>) However if the string is
split, a tenporary schenma
can be constructed fromthe type and used for validation. A so the type
can be contained in a dictionary and software could decide to retrieve this
and use it for validation.</p>
<p>Wen the el enents of the <tt>array</tt> are not sinple scalars
(e.g. <a href="el.scalar">scalar</a>s with a value and an error, the
<tt>scalar</tt>s should be used as the elements. Although this is
verbose, it is sinple to understand. If there is a demand for
nore conpact representations, it will be possible to define the
syntax in a |later version.</p>
</ div>
<div class="exanpl e">
<pre>
& t;array size="5" title="val ue"
dat aType="xsd: deci mal "&gt; 1.23 2.34 3.45 4.56 5.67& t;/array&gt;

</ pre>
<p>the <tt>size</tt> attribute is not mandatory but provides a useful validity
check): </p>
</ div>

<div class="exanpl e">

<pre>

& t;array size="5" title="initials" dataType="xsd:string"
delinmter="/"&gt;/A B//C/D-E/F/&t;/array&gt;

</ pre>

<p>Note that the second array-elenment is the enpty string ''.</p>
</ div>

<div class="exanpl e">

<pre>

&t;array title="nass" size="4"

units="unit:g"

errorBasi s="observedSt andar dDevi ati on"

m nVal ues="10 11 10 9"

nmaxVal ues="12 14 12 11"

errorValues="1 2 1 1"

dat aType="xsd: fl oat"&gt; 11 12.5 10.9 10.2
&l t;/array&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
<xsd: appi nf 0>
<sch: pattern xnm ns="http://ww. ascc. net/xnl/schematron" name="array">
</ sch: pattern>
</ xsd: appi nf 0>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: string">
<xsd:attributeGoup ref="tit_id_conv_dictGoup"/>
<xsd:attribute nane="dataType" type="dataTypeType" defaul t="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">al| elenents of the array nust have the sane dataType</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd:attribute>
<xsd:attribute nane="errorVal ues" type="floatArrayType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">an optional array of error values for numeric arrays</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd:attribute>
<xsd:attribute nane="errorBasis" type="errorBasisType">
<xsd: annot ati on>
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<xsd: docunent ati on>
<div class="sunmary">A string describing the basis of the errors</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd:attribute>
<xsd:attribute nane="mi nVal ues" type="fl oat ArrayType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">an optional array of mininmmvalues for nuneric arrays</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: attribute>
<xsd: attribute nane="nmaxVal ues" type="fl oat ArrayType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">an optional array of maximum values for nuneric arrays</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: attribute>
<xsd:attribute nane="units" type="unitsType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">a string denoting the units (reconmended for numeric quantities!!).
Al elenents nust have the sanme units</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd:attribute>
<xsd:attribute nane="deliniter" type="deliniterType"/>
<xsd:attribute nane="size" type="xsd:positivelnteger"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el enent nane="scal ar" id="el.scalar">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">An el enent to hold scal ar data.</div>

<div class="description">

<p><tt>scal ar</tt> hol ds scal ar data under a single

generic container. The senantics are usually resolved by

linking to a dictionary.

<b>scal ar</b> defaults to a scalar string but
has attributes which affect the type.
</ p>
<p><tt>scal ar</tt> does not necessarily reflect a physical object (for which
<a href="el . object">object</a> should be used). It may reflect a property of an object
such as tenperature, size, etc. </p>
<p>Not e that normal Schema validation tools cannot validate the data type
of <b>scalar</b> (it is defined as <tt>string</tt>), but that a tenporary schema
can be constructed fromthe type and used for validation. Al so the type
can be contained in a dictionary and software could decide to retrieve this
and use it for validation.</p>
</ div>

<div class="exanpl e">

<pre>
&l t; scalar
dat aType="xsd: deci mal "
errorValu 1.0"

errorBasi s="observedSt andar dDevi ati on"
title="body weight"

di ct Ref =" zoo: bodywt "

uni ts="units: g"&gt; 34.3& t;/scal ar&gt;

</ pre>
</ di v>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: string">
<xsd:attributeGoup ref="tit_id_conv_dictGoup"/>
<xsd:attribute nane="dat aType" type="dataTypeType" defaul t="xsd:string"/>
<xsd:attribute nane="errorVal ue" type="xsd: deci mal"/>
<xsd:attribute nane="errorBasis" type="errorBasisType"/>
<xsd:attribute nane="mi nVal ue" type="mi nType"/>
<xsd:attribute nane="maxVal ue" type="maxType"/>
<xsd:attribute nane="units" type="unitsType"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el enent nane="matrix" id="el.matrix">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">A rectangul ar matrix of any quantities</div>
<div class="description"><p>By default <tt>matrix</tt> represents
a rectangul ar matrix of any quantities
representabl e as XSD or STMWL dataTypes. It consists of
<tt>rows*colums</tt> el ements, where <tt>colums</tt> is the
fasting noving index. Assuming the elenents are counted from1 they are
ordered <tt>V[1,1],V[1,2],...V[1,colums],V[2,1],V[2,2],...V[2,colums],
...V[rows, 1], V[rows, 2], ... V[rows, col ums] </tt></p>
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<p>By default whitespace is used to separate matrix el enents; see
<a href="el.array">array</a> for details. There are NO characters or markup
delinmiting the end of rows; authors nust be careful!. The <tt>colums</tt>
and <tt>rows</tt> attributes have no default values; a row vector requires
a <tt>rows</tt> attribute of 1.</p>
<p><tt>matrix</tt> al so supports nany types of square matrix, but at present we
require all elements to be given, even if the matrix is symretric, antisynmetric
or banded di agonal . The <tt>mmtrixType</tt> attribute allows software to
val i date and process the type of matrix.</p>
</ div>
<div class="exanpl e">
<pre>
&t;matrix id="m" title="mattrix-1" dictRef="foo:bar"
rows="3" col ums="3" dataType="xsd: deci mal "
delimter="|" matrixType="squareSymmetric" units="unit:nf
&gt;[1.1]1.21.3]1.22.2/2.31.3/2.3]3.31&t;/matrix&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd:string">
<xsd:attribute nane="dat aType" type="dataTypeType" defaul t="xsd:float"/>
<xsd:attribute nane="deliniter" type="deliniterType"/>
<xsd:attribute nane="rows" type="sizeType" use="required">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary"><p>Nunmber of rows</p>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd:attribute>
<xsd:attribute nane="col ums" type="sizeType" use="required">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary"><p>Nunber of col ums</p>
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: attribute>
<xsd:attribute nane="units" type="unitsType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary"><p>units (recomended for nuneric quantities!!)</p>
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd:attribute>
<xsd:attributeGoup ref="tit_id_conv_dictGoup"/>
<xsd:attribute nane="matrixType" type="matrixType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary"><p>Type of matrix (mainly square ones)</p>
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: attribute>
<xsd:attribute nane="errorVal ues" type="floatArrayType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">an optional array of error values for numeric matrices</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd:attribute>
<xsd:attribute nane="errorBasis" type="errorBasisType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">A string describing the basis of the errors</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: attribute>
<xsd: attribute nane="mi nVal ues" type="fl oat ArrayType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">an optional array of mininumvalues for nuneric matrices</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: attribute>
<xsd: attribute nane="nmaxVal ues" type="fl oat ArrayType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">an optional array of maxinum values for nunmeric matrices</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: attribute>

</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nane="table" id="el.table">
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<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">A rectangul ar table of any quantities</div>
<div class="description"><p>By default <tt>table</tt>
represents a rectangul ar table of any quantities
representabl e as XSD or STMWL dataTypes. The default |ayout is col umwi se,
with <tt>colums</tt> col ums,
where each colum is a (honpgeneous) <a href="el.array">array</a> of
size <tt>rows</tt> data. This is the "nornal" orientation of data tables
but the table display could be transposed by XSLT transformation if required.
Access is to colums, and thence to the data within them DataTyping, delinmiters,
etc are delegated to the arrays, which nust all be of the sane size. For
verification it is reconmended that every array carries a <tt>size</tt>
attribute.
</ p>
</ div>
<div class="exanpl e"><pre>& t;table rows="3" colums="2" title="people"&gt;
& t;array title="age" dataType="xsd:integer"&gt;3 5 7& t;/arrayé&gt;
& t;array title="name" dataType="xsd:string"&gt; Sue Fred Sandy& t;/array&gt;
&l t;/tabl e&gt;
</ pre></div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="array" nmaxCccurs="unbounded"/>
</ xsd: sequence>
<xsd:attribute nane="rows" type="sizeType" use="required">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="description"><p>Nunber of rows</p>
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd:attribute>
<xsd:attribute nane="col ums" type="sizeType" use="required">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="description"><p>Nunber of col ums</p>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: attribute>
<xsd:attributeGoup ref="tit_id_conv_dictGoup"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement name="list" id="el.list">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">A generic container with no inplied semantics</div>
<div class="description"><p>
A generic container with no inplied semantics. It just contains
things and can have attributes which bind conventions to it. It could often
act as the root elenment in an STM docunent. </ p>
</ div>
<div class="exanpl e">
<pre>
&l t;listé&gt;
& t;array title="aninal s"&gt;frog bear toad& t;/array&gt;
& t;scalar title="weight" dataType="xsd:float"&gt;3.456& t;/scal aré&gt;
& t;/listé&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd:any m nQccurs="0" maxCccurs="unbounded"/>
</ xsd: sequence>
<xsd:attributeGoup ref="tit_id_conv_dictGoup"/>
<xsd:attribute nane="type" type="xsd:string"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: annot ati on>
<xsd: docunent ati on>
<di v cl ass="subheadi ng">Dat a- based si npl eTypes</di v>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: si npl eType name="coordi nat e2Type" id="st. coordi nate2Type">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">An x/y coordi nate pair</div>
<div class="description">
<p>An x/y coordinate pair consisting of
two real nunbers, separated by whitespace or a comma.
In arrays and matrices, it may be useful to set a separate delimter</p>
</ di v>
<div class="exanpl e">
<pre>
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& t;listé&gt;
&l t;array
&gt;1.2,3.4 3.2,4.5 6.7,23.1 &lt;/array&gt;
& t;array delimter="/"
&gt; /1.2 3.4/3.2 4.5/6.7 23.1/&lt;/array&gt;
& t;/listé&gt;

</ pre>
</ di v>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd:restriction base="xsd:string">
<xsd: pattern value="\s*([-]|[+])2\d*\. 2Ad*(\s+|[,])([-]][+])?2\d*\. 2\ d*\s*"/>
</ xsd:restriction>
</ xsd: si npl eType>

<xsd: si npl eType name="coor di nat e3Type" id="st. coordi nate3Type">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">An x/y/z coordinate triple</div>

<div class="description">

<p>An x/yl/z coordinate triple consisting of

three real nunbers, separated by whitespace or comas.

In arrays and matrices, it may be useful to set a separate delimter</p>
</ div>

<div class="exanpl e">
<pre>

& t;list&gt;

& t;array&gt;1.2,3.4,1.2

3.2,4.5,7.3 6.7,23.1,5.6 & t;/arrayé&gt;

& t;array delinmter="/"

&gt;/1.2 3.4 3.3/3.2 4.5 4.5/6.7 23.1 5.6/& t;/array&gt;
& t;/listé&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd:restriction base="xsd:string">
<xsd:pattern value="\s*([-]|[+])2\d*\. Ad*(\s+[ [, 1) ([-TI[+])2vd*\.2Ad*(\s+[[,])([-1][+]) 2\ d*\. 2\ d*\s*"/>

</ xsd:restriction>
</ xsd: si npl eType>

<xsd: si npl eType nane="dataTypeType" id="st.dataTypeType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">
<p>an enunerated type for all builtin allowed dataTypes in STMW/ p>
</ div>

<div class="description">
<p>
<tt>dataTypeType</tt> represents an enuneration of allowed dataTypes
(at present identical with those in XM.-Schemas (Part2- datatypes).
This nmeans that inplenenters should be able to use standard XM.Schema- based
tools for validation without major inplenmentation problens.
</ p>
<p>It will often be used an an attribute on
<a href="el.scal ar">scal ar</ a>,
<a href="el .array">array</a> or
<a href="el.matrix">matrix</ a>
el ements. </ p>
</ div>

<div class="exanpl e">
<pre>
& t;list xmns="http://wwv xnl-cm.org/schema/ core"&gt;
& t;scal ar dataType="xsd: bool ean" title="she | oves nme"&gt;true& t;/scal aré&gt;
& t;scalar dataType="xsd:float" title="x"&gt;23.2& t;/scalaré&gt;
&l t;scal ar dataType="xsd:duration" title="egg timer"&gt; PMi&l t;/scal ar&gt;
& t;scal ar dataType="xsd:dateTinme" title="current data and tinme"&gt;2001-02-01: 00: 30& t;/scal ar &gt ;
& t;scalar dataType="xsd:time" title="wake up"&gt;06:00& t;/scal aré&gt;
& t;scal ar dataType="xsd:date" title="where is it"&gt;1752-09-10& t;/scal ar&gt;
& t;scal ar dataType="xsd:anyURI" title="CM site"&gt;http://wwv. xnl-cm .org/& t;/scal aré&gt;
& t;scal ar dataType="xsd: QNane" title="CM. aton{&gt;cm :atonk t;/scal aré&gt;
& t;scal ar dataType="xsd: nornalizedString" title="song"&gt;the nouse ran up the clock& t;/scal ar&gt;
& t;scal ar dataType="xsd:|anguage" title="UK English"&gt;en-CB& t;/scal aré&gt;
& t;scal ar dataType="xsd: Nane" title="aton{&gt;atom&l t;/scal aré&gt;
& t;scalar dataType="xsd:ID"' title="XM. |D'&gt;_123& t;/scal ar&gt;
& t;scalar dataType="xsd:integer" title="the answer"&gt; 42& t;/scal aré&gt;
& t;scal ar dataType="xsd: nonPositivelnteger" title="zero"&gt;0& t;/scal aré&gt;
& t;/listé&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="xsd: string"/>
<xsd: enuner ati on val ue="xsd: bool ean"/ >
<xsd: enuneration val ue="xsd: float"/>
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doubl e"/ >

deci nal "/ >
duration"/>

dat eTi ne"/ >
time"/>

date"/>

gYear Mont h"/ >
gYear"/>

ghont hDay"/ >
gDay"/ >

ghont h"/ >

hexBi nary"/ >
base64Bi nary"/ >
anyURI "/ >

Narre" / >

NOTATI ON'/ >

normal i zedString"/>
token"/>

| anguage"/ >

| DREFS"/ >

ENTI TI ES"/ >
NMIOKEN' / >
NMTOKENS" / >

Nane"/ >

NCNane" / >

1D/ >

| DREF"/ >

ENTI TY"/ >
integer"/>

nonPosi tivel nteger"/>
negativel nteger"/>
long"/>

int"/>

short"/>

byte"/>

nonNegat i vel nt eger "/ >
unsi gnedLong"/ >
unsi gnedl nt"/ >
unsi gnedShort"/>
unsi gnedByte"/ >
positivel nteger"/>

<div class="sunmary">Array-based sinpl eTypes</div>

</ xsd: docunent at i on
</ xsd: annot at i on>

>

<xsd: si npl eType nane="si zeType" id="st.sizeType">

<xsd: annot ati on

>

<xsd: docunent ati on>
"summary" >The size of an array</div>
<div class="description">

<div clas

<p>The size of an array. Redundant,
for processing software (useful

</ div>

</ xsd: docunent at i on>

</ xsd: annotati o

n>

but serves

<xsd:restriction base="xsd: positivelnteger"/>

</ xsd: si npl eType>

<xsd: si npl eType name="del i mi ter Type" id="st.delimterType">

<xsd: annot ati on>

<xsd: docunent ati on>
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if delimters are used)</p>
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<div class="sunmary">A non-whi tespace character used in arrays to separate conponents</div>
<div class="description">
<p>Some STMWL el enents (such as <a href="el.array">array</a>) have

content

representing concatenated val ues.

The default separator is

whi t espace (which can be normalised) and this should be used whenever

possi bl e.

probl ematic punctuation,

However in sone cases the values are enpty,
and a delinmiter is required.</p>

or contain whitespace or other

<p>Note that the content string MJST start and end with the delinmter so
there is no anbiguity as to what the conponents are.
characters fromthe ASCl|
entities should be avoided. </ p>
<p>When deliniters are used to separate precise whitespace this should al ways
consi st of spaces and not the other allowed whitespace characters

(newine, tab

S,

etc.). If

the application. </ p>

</ div>

<div class="exanpl e">

<pre>

& t;array size="4" delimter="|"&gt;|Al B12||D and

character

the latter are inportant

<empThe values in the array are</enm>

TAT, "BL2M, Ut

(enpty string) and "D and

<enpnote the spaces</enr

</ pre>
</ div>

</ xsd: docunent at i on>

</ xsd: annot at i on>

=2

<xsd:restriction base="xsd:string">

</xsd:restriction>

set shoul d be used,

it

Only printable
and character

is probably best to redesign

E| & t;/arrayé&gt;
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</ xsd: si npl eType>

<xsd: si npl eType name="fl oat ArrayType" id="st.floatArrayType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">An array of floats</div>

<div class="description">

<p>An array of floats or other real numbers.

Not used in STM Schema, but re-used by CM..

There is no schema-checking of values, unfortunately.</p>
</ div>

<div class="exanpl e">
<pre>
& t;atomArray xm ns="http://wwmv. xnl-cm . org/schema/ core"
x2="1.2 2.3 3.4 5.6"/&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd:restriction base="xsd:string">
</xsd:restriction>
</ xsd: si npl eType>

<xsd: si npl eType name="natri xType" id="st.natrixType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summuary">Al | owed <a href="el.matrix">matrix</a> types</div>
<div class="description"><p>Allowed <tt>matrix</tt> types.
These are nminly square matrices</p></div>
<div class="exanpl e">
<pre>
&t;matrix id="ml" title="mattrix-1" dictRef="foo:bar"
rows="3" col ums="3" dataType="xsd: deci mal "
delimter="|" matrixType="squareSymmetric" units="unit:nf
&gt;[1.1]1.21.3]1.22.2/2.3/1.3/2.3]3.31&t;/matrix&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
<xsd:restriction base="xsd:string">
<xsd: enunerati on val ue="rectangul ar"/>
<xsd: enunerati on val ue="square"/>
<xsd: enuner ati on val ue="squareSymetric"/>
<xsd: enuner ati on val ue="squareAnti symretric"/>
<xsd: enuneration val ue="di agonal ">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="description">Symetric. Elenents are zero except on the diagonal </div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: enuner at i on>
<xsd: enuneration val ue="upper Tri angul ar">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="description">Square. El ements are zero bel ow t he di agonal

<pre>
1234
0356
00438
0002
</ pre>
</ div>

</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner ati on>
<xsd: enuneration val ue="I ower Tri angul ar">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="description">Symetric. Elenents are zero except on the diagonal </div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner ati on>
<xsd: enuneration val ue="unitary"/>
<xsd: enuner ati on val ue="r owEi genvectors"/>
<xsd: enuneration val ue="rotati on22"/>
<xsd: enuneration val ue="rotationTransl ati on32"/>
<xsd: enuner ati on val ue="honopgeneous33"/ >
<xsd: enuneration val ue="rotation33"/>
<xsd: enunerati on val ue="rotationTransl ati on43"/>
<xsd: enuner ati on val ue="honopgeneous44"/ >
<xsd: enunerati on val ue="square"/>
<xsd: enuneration val ue="square"/>
</xsd:restriction>
</ xsd: si npl eType>

<xsd: si npl eType name="count Type" id="st.count Type">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">
<p>A count nultiplier for certain el enents</p>
</ di v>



Data Science Journal, Volume 1, Issue 2, August 2002, 166

<div class="description">
<p>A count nultiplier for certain elenents, such as
<tt>action</tt> or <tt>object</tt>. </p>
</ di v>

<div class="exanpl e">
<pre>

&l t;listé&gt;
& t;object title="frog" count="10"/&gt;
& t;action title="step3" count="3"&gt;

&l t;p&gt; Add 10 m reagent& t;/p&gt;
&l t;/action&gt;
& t;/listé&gt;

</ pre>
</ div>

</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd:restriction base="xsd:integer">

<xsd: m nl ncl usi ve val ue="1"/>

<xsd: max! ncl usi ve val ue="999999999999"/ >
</xsd:restriction>

</ xsd: si npl eType>

<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">General sinpleTypes</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: si npl eType name="idType" id="st.idType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">A unique |D for STM el enents</div>
<div class="description">
<p>A unique ID for STMelenents. This is not formally
of type ID (an XML NAME which nust start with a letter and contain only letters,
digits and <tt> -_:</tt>). It is reconmended that IDs start with a letter,
and contain no punctuation or whitespace. The function <tt>generate-id()</tt>
in XSLT will generate senmantically void unique |Ds</p>.
<p>lt is difficult to ensure uniqueness when docunents are nerged. W suggest
nanmespaci ng | Ds, perhaps using the containing elenents as the base.
Thus <tt>npl 3:al</tt> could be a useful unique ID.
However this is still experimental.</p>
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
<xsd:restriction base="xsd:string">
<xsd: pattern val ue="[ A-Za-z0-9_-]+(:[A-Za-2z0-9_-]+)?"/>
</ xsd:restriction>
</ xsd: si npl eType>
<xsd: si npl eType name="user TypeType" id="st.user TypeType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">An uncontrol | ed vocabul ary froma user</div>
<div class="description"><p>
An element or attribute representing sone part of
an uncontrol |l ed vocabulary. It will be ignored if a <tt>type</tt>
attribute is also set on the element. The <tt>type</tt> attribute
will normally have an enunerated set of val ues.
</ p>
</ div>

<div class="exanpl e"><pre>& t;alternative type="user Type" user Type="bi ol ogi cal nane"&gt; SusScrofa&l t;/alternative&gt;

</ pre></ di v>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd:restriction base="xsd:string">
</xsd:restriction>
</ xsd: si npl eType>

<xsd:attributeG oup name="i dG oup" id="attCp.id">
<xsd:attribute id="att.id" name="id" type="idType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">A attribute prividing a unique ID for STM el enent s</ di v>
<div class="description">
<p>See <a href="st.idType">i dType</a> for full docunentation.</p>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: attribute>
</ xsd: attribut eG oup>

<xsd:attributeGoup nane="titleGoup" id="attGp.title">
<xsd:attribute id="att.title" name="title" type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">An (optional) title on nbst STM el ements. Uncontrol | ed</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd:attribute>
</ xsd: attribut eG oup>

<xsd:attributeG oup nane="convG oup" id="attCp.conv">



Data Science Journal, Volume 1, Issue 2, August 2002, 167

<xsd:attribute id="att.convention" name="convention" type="namespaceRef Type" defaul t="CWM.">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">A reference to a convention</div>
<div class="description">
<p>A reference to a convention which is inherited by all the subel ements. </ p>
<p>It nmay be useful to create conventions wth namespaces,
</ p>
<p>this attribute is inherited by its child el ements; thus a <tt>nplecule</tt>
with a convention sets the default for its bonds and atons. This can be overwitten
if necessary by an explicit <tt>convention</tt>. </p>
<p>Use of convention will normally require non-STMWL senmantics, and should be used with
caution. W woul d expect that conventions prefixed with "1 SO would be useful,
such as | SC8601 for dateTi mes. </ p>
</ div>

<div class="exanpl e">
<pre>
&l t; bond convention="fooChent order="-5"
xni ns: f ooChen¥"htt p: // ww. f ooCheni conventi ons"/ &gt ;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: attribute>
</ xsd: attribut eG oup>

<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">Nuneric types</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: si npl eType name="errorBasi sType" id="st.errorBasi sType">
<xsd: annot ati on>
<xsd: docunent ati on>

<div class="sunmary">The basis of an error val ue</div>
<div class="description">

<p>Errors in values can be of several types and this sinpleType

provides a small controlled vocabul ary</ p>

</ div>

<div class="exanpl e">
<pre>
&l t;scal ar
dat aType="xsd: deci mal "
errorVal ue="1.0"
errorBasi s="observedSt andar dDevi ati on"
title="body weight"
i " zoo: bodywt "
units: g"&gt; 34.3&l t;/scal ar &gt ;

</ pre>
</ di v>
</ xsd: docunent at i on>
</ xsd: annot ati on>
<xsd:restriction base="xsd:string">
<xsd: enunerati on " obser vedRange"/ >
<xsd: enunerati on obser vedSt andar dDevi ation"/ >
<xsd: enunerati on observedSt andar dError"/ >
<xsd: enuner ati on val ue="esti mat edSt andar dDevi ati on"/>
<xsd: enunerati on val ue="esti nat edSt andardError"/>
</xsd:restriction>
</ xsd: si npl eType>

<xsd: si npl eType name="naxType" id="st.nmxType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sumary">The maxi mum | NCLUSI VE val ue of a quantity</div>
<div class="description"><p>The maxi mum I NCLUSI VE val ue of a sortable quantity such as
nuneric, date or string. It should be ignored for dataTypes such as URL.
The use of <tt>min</tt> and
<tt>max</tt> attributes can be used to give a range for the quantity.
The statistical basis of this range is not defined. The value of <tt>max</tt>
is usually an observed
quantity (or calculated fromobservations). To restrict a value, the <tt>
maxExcl usi ve</tt> type in a dictionary should be used. </ p>
<p>The type of the maxinmumis the sane as the quantity to which it refers - nuneric,
date and string are currently allowed</p>
</ div>
<div class="exanpl e"><pre>& t;scal ar dataType="xsd:float" maxVal ue="20" m nVal ue="12"&gt; 15& t;/scal ar &gt ;
</ pre></div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
<xsd:restriction base="xsd:string">
</ xsd:restriction>
</ xsd: si npl eType>

<xsd: si npl eType name="mi nType" id="st.m nType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">The mi ni mum | NCLUSI VE val ue of a quantity</div>
<div class="description"><p>The mi ni mum I NCLUSI VE val ue of a sortable quantity such as
nuneric, date or string. It should be ignored for dataTypes such as URL.
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The use of <tt>min</tt> and
<tt>min</tt> attributes can be used to give a range for the quantity.
The statistical basis of this range is not defined. The value of <tt>min</tt>
is usually an observed
quantity (or calculated fromobservations). To restrict a value, the <tt>
m nExcl usi ve</tt> type in a dictionary should be used. </ p>
<p>The type of the mininumis the sane as the quantity to which it refers - nuneric,
date and string are currently allowed</p>
</ div>
<div class="exanpl e"><pre>& t;scal ar dataType="xsd:float" maxVal ue="20" m nVal ue="12"&gt; 15& t;/scal ar &gt ;
</ pre></div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
<xsd:restriction base="xsd:string">
</xsd:restriction>
</ xsd: si npl eType>

<xsd: annot ati on>
<xsd: docunent ati on>
<div class="subheadi ng">Li nks and References</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: el ement name="link" id="el.link">
<xsd: annot ati on>
<xsd: docunent ati on>

<div class="summary">An internal or external link to STMM. or other object(s)</div>
<div class="description">
<p><tt>link</tt> is an internal or external link to STMM. or other object(s). </p>

<p><b>Semantics are sinmilar to XLink, but sinpler and only a subset is inplenented.</b>
This is intended to make the instances easy to create and read, and software
relatively easy to inplenent. The architecture is:</p>

<ul >

<li><b>A single elenent (<tt>link</tt>) used for all |inking purposes</b> </li>
<li><b>The link types are determined by the <tt>type</tt> attribute and can be: </ b>.
<ul >

<li ><b>l ocator</b>. This points to a single target and nust carry

either a <tt>ref</tt> or <tt>href</tt> attribute.

<tt>l ocator</tt> links are usually children of an extended |ink.

<li><b>arc</b> This is a 1:1 link with both ends (<tt>fronc/tt> and <tt>to</tt>) defined.</li>
<li ><b>ext ended</b>. This is usually a parent of several locator |inks and serves

to create a grouping of link ends (i.e. a list of references in docunments).</li>

Many-nmany |inks can be built up fromarcs |inking extended el enents</|i>

</ul >

<p>All links can have optional <tt>role</tt> attributes. The semantics of this are not defined;
you are encouraged to use a URI as described in the XLink specification.</p>

<p>There are two address spaces: </p>

<ul >

<li>The <tt>href</tt> attribute on |ocators behaves in the same way as <tt>href</tt> in

HTML and is of type <tt>xsd:anyURI</tt>. Its primary use is to use XPointer to reference

el ements outside the document.</li>

<li>The <tt>ref</tt> attribute on locators and the <tt>fronk/tt> and <tt>to</tt>

attributes on <tt>arc</tt>s refer to IDs (<enpwi thout</en> the '# syntax).</li>

</ul >

<p>Note: several other specific |inking mechanisms are defined el sewhere in STM
<a href="el.rel atedEntry">rel atedEntry</a>
shoul d be used in dictionaries, and <a href="st.dictRef">di ct Ref </ a>
shoul d be used to link to dictionaries. There are no required uses of <tt>link</tt>in STM\WL
but we have used it to map atons, electrons and bonds in reactions in CM.</p>
</li>
</ul >
<p><b>Rel ation to XLink</b>.
At present (2002) we are not aware of generic XLink
processors fromwhich we would benefit, so the conplete inplenmentation brings little
extra val ue.
Anong the sinplifications fromXink are:</p>
<ul >
<li><tt>type</tt> supports only <tt>extended</tt>, <tt>locator</tt> and <tt>arc</tt></li>
<li><tt>label </tt> is not supported and <tt>i d</tt>s are used as targets of links.</li>
<li><tt>show</tt> and <tt>actuate</tt> are not supported.</li>
<li><tt>xlink:title</tt> is not supported (all STMelenents can have a <tt>title</tt>
attribute).</li>
<li><tt>xlink:role</tt> supports any string (i.e. does not have to be a namespaced resource).
Thi s mechani sm can, of course, still be used and we shall pronote it where STM
benefits fromit</li>
<li>The <tt>to</tt> and <tt>fronk/tt> attributes point to IDs rather than |abels</li>
<li>The xlink namespace is not used</li>
<li>lIt is not intended to create independent |inkbases, although sone collections of
links may have this property and stand outside the documents they link to</li>
</ul >
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: any m nQccurs="0" maxCccurs="unbounded"/>
</ xsd: sequence>
<xsd:attributeGoup ref="tit_id_conv_dictGoup"/>
<xsd:attribute nane="fron' type="nanespaceRef Type">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">The starting point of an arc</div>
</ xsd: docunent at i on>
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</ xsd: annot ati on>
</ xsd: attribute>
<xsd:attribute nane="to" type="nanespaceRef Type">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">The endpoi nt of an arc</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: attribute>
<xsd:attribute nane="ref" type="namespaceRef Type">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">An I D referenced within a | ocator</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: attribute>
<xsd:attribute nane="rol e" type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sumary">The role of the link. Xl ink adds semantics through a
URI; we shall not be this strict. W shall not normally use this mechani sm
and use dictionaries instead</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd:attribute>
<xsd:attribute nane="href" type="xsd:anyURl ">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">The target of the (locator) link, outside the docunent</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd:attribute>
<xsd:attribute nane="type">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">The type of the link</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="ext ended" >
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">A contai ner for |ocators</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner ati on>
<xsd: enunerati on val ue="| ocator">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">A link to an el ement</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: enuner ati on>
<xsd: enuneration val ue="arc">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">A | abel l ed |ink</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner ati on>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd:attribute>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">Ref erences</ di v>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: si npl eType nanme="nanmespaceRef Type" id="st.nanespaceRef Type">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">
A string referencing a dictionary, units, convention or other netadata.
</ div>
<div class="description">
<p>A string referencing a dictionary, units, convention or other
net adata. The nanespace is optional but recommended where possi bl e</p>
<p>Note: this convention is only used within STMW and rel ated | anguages;
it is NOT a URI.</p>

</ di v>
<div class="exanpl e">
<pre>
& t;listé&gt;
& t;!-- dictRef is of namespaceRef Type --&gt;
& t;scalar dictRef="chem npt"&gt; 123& t;/scal ar&gt;
&t;!-- error --&gt;
& t;scalar dictRef="npt23"&gt; 123&lt;/scal ar &gt ;
& t;/listé&gt;

</ pre>
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</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd:restriction base="xsd:string">
<xsd: pattern val ue="[ A-Za- z] [ A-Za-z0- 9_] *(: [ A- Za- z] [ A- Za- z0-9_] *) ?"/ >
</ xsd:restriction>
</ xsd: si npl eType>

<xsd: si npl eType name="ref Type" id="st.refType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">A reference to an existing el ement</div>
<div class="description"><p>A reference to an existing el ement in the docunent.
The target of the
ref attribute (which nay be nanepsaced) nust exist. The test for validity
will normally occur in the element's <tt>appinfo</tt>
</ p>
<p>Any DOM Node created fromthis elenent will nornally be a <i>reference</i>
to another Node, so that if the target node is nodified a the dereferenced
content is nodified. At present there are no deep copy senantics hardcoded
into the schena. </ p>
</ di v>
</ xsd: docunent at i on>
</ xsd: annot ati on>
<xsd:restriction base="idType"/>
</ xsd: si npl eType>

<xsd: annot ati on>
<xsd: docunent ati on>
<di v cl ass="headi ng">General information conponents</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: annot ati on>
<xsd: docunent ati on>
<di v cl ass="headi ng">General conponents</div>
<div class="description">
<p>STMWL. provides a very smal|l nunber of abstract elements to capture
frequently encountered concepts in STM docunents. There are no predeternined
semantics or ontology; it is expected that descriptive netadata
wi || be added through dictionaries.
</ p>
<p>Al| elenents can contain any elenent children and can carry the common
STM attributes. Currently there are the foll ow ng: </ p>
<ul >
<li><a href="el.object">object</a> Al npst anything - concrete, abstract, representable by
a noun. bjects can have properties added through <a href="el.scal ar">scal ar</a>, etc.
</li>
<li><a href="el.action">action</a> Represents an action perforned during a scientific narrative.
It has attributes describing a tine-line and conditions so that a procedure could be replayed.
It has a container <a href="el.actionList">actionList</a> which shares these attributes
and which can describe sets of actions.
</li>
<li><a href="el.observation">observation</a> Contains narrative or other elements describing
an observation, planned or unplanned</li>
</ul >
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: el enent nane="action" id="el.action">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">An action which might occur in scientific data or narrative.</div>
<div class="description">
<p>An action which mght occur in scientific data or narrative.
The definition is deliberately vague, intending to collect exanples of
possi bl e usage. Thus an action could be addition of materials,
neasur ement, application of heat or radiation.
The content nodel is unrestricted. <tt>action</tt> iself is
normal |y a child of <a href="#el.actionList">actionList</a></p>
<p>The start, end and duration attributes should be interpreted as
</ p>
<ul >
<l'i >XSD dat eTi nes and XSD durations. This allows precise recording of
tine of day, etc, or duration
after start of actionList. A <tt>convention="xsd"</tt> attribute should be used
to enforce XSD.</|i>
<li>a numerical value, with a units attribute linked to a dictionary.</li>
<li>a human-readabl e string (unlikely to be machine processable)</Ili>
</ul >
<p>
<tt>startCondition</tt> and <tt>endCondition</tt>
val ues are not constrained, which allows XSL-like <tt>test</tt> attribute val ues.
The semantics of the conditions are yet to be defined and at present are sinply
human readabl e.
</ p>
<p>The order of the <tt>action</tt> elenents in the document nay,
but will not always, define the order that they actually occur in.</p>
<p>A del ay can be shown by an <tt>action</tt> with no content. Repeated actions or
actionLists are indicated through the count attribute.</p>
</ div>

<div class="exanpl e">
<pre>
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& t;actionList title="boiling two eggs for breakfast"&gt;

& t;!-- start cooking at 9am --&gt;

& t;action title="turn on heat" start="T09:00: 00" convention="xsd"/&gt;

& t;!-- human readabl e description of time to start action --&gt;

& t;action title="put egg into pan" startCondition="water is boiling" count="2"/&gt;
& t;!-- the duration is expressed in | SO8601 format --&gt;

& t;action title="boil eggs for 4 minutes" duration="4" units="units:mn"/&gt;

& t;!-- action imediately follows |ast action --&gt;

& t;action title="renove egg from pan" count="1"/&gt;
& t;action title="boil second egg for a bit |onger" duration="about half a mnute"/&gt;
& t;!-- action imediately follows |ast action --&gt;
& t;action title="renove egg from pan" count="1"/&gt;
& t;/actionListé&gt;

</ pre>
</ div>

<div class="exanpl e">
<pre>
& t;actionList title="preparation of silanols"&gt;
& t;p&gt; This is a conversion of a chenical synthesis to STMM.. W
have deliberately not marked up the chemistry in this exanple!&t;/pé&gt;
& t;action title="step2"&gt;
& t; p&gt; Take 1 mol of the diol and dissolve in dioxan in
& t;object title="flask"&gt;
& t;scalar title="volunme" units="units:nm "&gt;258& t;/scal ar&gt;
&l t;/object&gt;
&l t;/p&gt;
&l t;/action&gt;
& t;action title="step2"&gt;
& t;p&gt; Place flask in water bath with magnetic stirrer&t;/pé&gt;
&l t;/action&gt;
& t;!-- wait until certain condition --&gt;
& t;actionList endCondition="bath tenperature stabilised"/&gt;
& t;action title="step3"&gt;
& t;p&gt; Add 0.5 ni 1 M H2SO4& t;/p&gt;
&l t;/action&gt;

& t;!-- carry out reaction --&gt;
& t;actionList endCondition="reaction conplete; no diol spot remains on TLC'&gt;
& t;actionList title="check tlc"&gt;
&t;!-- wait for half an hour --&gt;
& t;action duration="half an hour"/&gt;
& t;action title="tlc"&gt;
&l t; p&gt; extract solution and check diol spot on TLC&t;/pé&gt;
&l t;/action&gt;
& t;/actionListé&gt;
& t;/actionListé&gt;

& t;!-- work up reaction --&gt;
& t;action title="step5"&gt;
&l t;p&gt; Add 10 m water to flask& t;/pé&gt;
&l t;/action&gt;
& t;action title="step6"&gt;
&l t;p&gt; Neutralize acid with 10% NaHCO3&l t; / p&gt ;
&l t;/action&gt;
& t;action title="step7" count="3"&gt;
&l t;p&gt; Extract with 10m ether& t;/pé&gt;
&l t;/action&gt;
& t;action title="step8"&gt;
&l t; p&gt ; Conbi ne ether |ayers&t;/p&gt;
&l t;/action&gt;
& t;action title="step9" count="2"&gt;
& t; p&gt; Wash ether with 10 nl water&t;/pé&gt;
&l t;/action&gt;
& t;action title="stepl0"&gt;
& t; p&gt; Wash ether with 10 nl saturated NaCl & t;/p&gt;
&l t;/action&gt;
& t;action title="stepll"&gt;
& t; p&gt; Dry over anhydrous Na2SO4 and renove sol vent on rotary evaporatord&t;/p&gt;
&l t;/action&gt;
& t;/actionListé&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: conpl exType ni xed="true">
<xsd: sequence mi nCccurs="0" nmaxCccurs="unbounded" >
<xsd: any processContents="|ax"/>
</ xsd: sequence>
<xsd:attributeGoup ref="tit_id_conv_dictGoup"/>
<xsd:attributeGoup ref="acti onG oup"/>
<xsd:attribute nane="type" type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">The type of the action; semantics are not controlled. </div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: attribute>
</ xsd: conpl exType>

</ xsd: el ement >
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<xsd: el ement nanme="actionList" id="el.actionList">
<xsd: annot ati on>

<xsd: docunent ati on>
<div class="sunmary">A container for a group of <a href="el.action">actions</a></div>
<div class="description">
<p><tt>ActionList</tt> contains a series of <tt>action</tt>s or
nested <tt>actionList</tt>s.</p>

</ div>
<div class="exanpl e">See exanples in <a href="el.action">action</a></div>

<div class="exanpl e">

<pre>

& t;!-- denmobnstrating parallel and sequential actions --&gt;

& t;actionList order="parallel" endCondition="all food cooked"&gt;
& t;!-- meat and potatoes are cooked in parallel --&gt;

& t;actionList title="neat"&gt;
& t;action title="cook" endCondition="cooked"&gt;
&l t; p&gt; Roast neat &l t;/p&gt;
&l t;/action&gt;
&l t;action&gt; & t; p&gt; Keep warmin ovend& t;/p&gt; & t;/actiondgt;
& t;/actionListé&gt;
& t;actionList title="vegetabl es"&gt;
& t;actionList title="cookVeg" endCondition="cooked"&gt;
& t;action title="boil water" endCondition="water boiling"&gt;
&l t; p&gt; Heat water& t;/pé&gt;
&l t;/action&gt;
& t;action title="cook" endCondition="potatoes cooked"&gt;
&l t; p&gt; Cook potatoes& t;/pé&gt;
&l t;/action&gt;
& t;/actionListé&gt;
&l t;action&gt; & t; p&gt; Keep warmin ovend& t;/p&gt; & t;/actiondgt;
& t;/actionListé&gt;
& t;/actionListé&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: conpl exType ni xed="true">
<xsd: sequence mi nCccurs="0" maxCccur s="unbounded" >
<xsd: any processContents="|ax"/>
</ xsd: sequence>
<xsd:attributeGoup ref="tit_id_conv_dictGoup"/>
<xsd:attributeGoup ref="acti onG oup"/>
<xsd:attribute nane="type" type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">The type of the actionList; no defined senmantics</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: attribute>
<xsd:attribute nane="order" defaul t="sequential ">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="description">Describes whether child el enents are sequential or parallel</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enunerati on val ue="sequential "/ >
<xsd: enuneration val ue="parallel"/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: attribute>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nanme="object" id="el.object">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">An obj ect which might occur in scientific data or narrative</div>
<div class="description"><p>Deliberately vague.
Thus an instrument might be built from sub conponent
obj ects, or a program could be conposed of snaller npdul es (objects).
Unrestricted content nodel </ p>
</ div>
<div class="exanpl e"><pre>& t;object title="frog" type="anphi bian" count="5"&gt;
& t;scal ar dataType="xsd:float" title="Iength" units="unit:cni&gt;5& t;/scal aré&gt;
&l t;/object&gt;
</ pre></di v>
</ xsd: docunent at i on>
</ xsd: annot ati on>
<xsd: conpl exType ni xed="true">
<xsd: sequence mi nCccurs="0" maxCccurs="unbounded" >
<xsd: any processContents="|ax"/>
</ xsd: sequence>
<xsd:attributeGoup ref="tit_id_conv_dictGoup"/>
<xsd:attribute nane="type" type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">Type of the object. Uncontrolled semantics</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: attribute>
<xsd:attribute nane="count" type="count Type"/>
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</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nanme="observation" id="el.observation">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">An observation or occurrence</div>
<div class="description"><p>A container for any events that
need to be recorded, whether planned or not. They can include notes,
neasurenments, conditions that may be referenced el sewhere, etc. There are
no controlled senantics </p>
<div cl ass="exanpl e"><pre>& t; observation type="ornithol ogy"&gt;
& t;object title="sparrow' count="3"/&gt;
&l t;/observation&gt;
</ pre></div>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd: conpl exType ni xed="true">
<xsd: sequence mi nCccurs="0" maxCccurs="unbounded" >
<xsd: any processContents="|ax"/>
</ xsd: sequence>
<xsd:attributeGoup ref="tit_id_conv_dictGoup"/>
<xsd:attribute nane="type" type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">Type of observation (uncontrolled vocabul ary)</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: attribute>
<xsd:attribute nane="count" type="count Type"/>
</ xsd: conpl exType>

</ xsd: el ement >

<xsd: annot ati on>
<xsd: docunent ati on>

<di v cl ass="subheadi ng">Di cti onary conponents</div>
<div class="description">
<p>Dictionaries are a major part of STMM. and supported as follows: </ p>
<p>The dictionary itself:</p>
<ul >
<li><a href="el .dictionary">dictionary</a> This elenent defines a dictionary
and is often the root elenent (though a data instance nmight also be conbined
with a dictionary). The dictionary play a simlar role to a sinple schema, by defining
data types and other constraints (such as enunmerations). By transfornming a dictionary to
schena format, schenma-based tools can be used for validation. A dictionary is
normal |y conposed of <a href="el.entry">entry</a>s.</li>
<li><a href="el.entry">entry</a> An entry contanins information which <enrdescribes</en>
or <enpconstrains</en> elements in a data instance. The link is made through a
<a href="st.dictRef">dictRef</a> attribute on the data el enent.
Descriptive information can apply to any type of element (not necessarily
part of or derived fromthe STM Schema). Constraints are similar to those in XM. Schemas
and use the sane vocabul ary (dataTypes, value ranges, enunerations, patterns, etc.). They normally
apply to elenents fromthe STM Schema or derived fromit.<br/>
In addition entrys can constrain elenents to have the sane
hi gher-1level structures and constraints defined by STM Schena. Thus entrys can require a
data element to be a matrix, of a given type, with fixed nunber os rows and colums. These
constraints are usually attributes on the entry el ement, which therefore naps
directly onto the instance. Every entry has a mandatory <tt>ternx/tt> attribute
which is the formal text string representing the concept. This string can contain any allowed
XML characters (e.g. greek characters) but not markup (e.g. MathM. or CM).</li>
<li><a href="el.definition">definition</a> An alnpst nandatory child el ement of entry, giving
a formal definition of the ternx/li>
<li><a href="el.description">description</a> Additional
descriptive informati&gt;on for an entry.
This can contain any content, often HTM,, but also MathM., CWM. for description of
equations, chenical fornulae, etc.</li>
<li><a href="el.alternative">alternative</a> Alternative strings for describing the
concept. These can be any of the stnadard |exical and termnological data categories
such as synonyms, abbreviations, hononyns, etc. (see 1SO12620 for a full range).</li>
<li><a href="el.enuneration">enuneration</a> A list of allowed values for the data
el ement (or elenents in arrays, matrices).</li>
<li><a href="el.relatedEntry">rel atedEntry</a> A related entry. Sometimes this is
descriptive (e.g. "seeAl so" provides additional information on related concepts).
It can also be used for constraints, and there is a small controlled vocabul ary
of relationships, but no universal syntax. W
support parentage (e.g. through "partitiveParent" = "partOf"). In principle this can
be used with <a href="el.appinfo">appi nfo</a> to provide algorithnically constructed
rel ationshi ps.
</li>
<li><enpattributes</emr. A w de range of constraints is provided through attributes,
several being simlar to facets on XM. Schema dat at ypes:
<ul >
<l'i ><b>rows</b> and <b>col utms</b>, the structure of the data elenent.</li>
<l i ><b>r ecommendedUni t s</ b>, <b>units</b> and <b>unit Type</b>,
the units of the data elenent.</li>
<l i ><b>mi nExcl usi ve</ b>, <b>ni nl ncl usi ve</ b>, <b>maxExcl usive</b>
and <b>maxl ncl usi ve</ b>,
the value of the data elenent.</li>
<li ><b>t ot al Di gi t s</ b>, <b>fractionDi gits</b> <b>length</b>,
<b>maxLengt h</ b>, <b>mi nLengt h</b>
and <b>pattern</b>. The lexical formof the data element.</li>
</ul >
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</li>

<li><a href="el.annotation">annotation</a> Simlar to XM. Schenma, this has children
<a href="el .docunentation">docunentation</a> for information about the entry (normally
curatorial) and <a href="el.appinfo">appi nfo</a> to describe entries and constraints

i n machi ne- processabl e fashion.

<>

</ul >

</ div>

</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: el enent nane="dictionary" id="el.dictionary">

<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">A dictionary</div>
<div class="description">
<p>A dictionary is a container for <a href="el.entry">entry</a>
elements. Dictionaries can also contain unit-related information.</p>
<p>The dictRef attribute on a <tt>dictionary</tt> el ement
sets a nanespace-like prefix allowing the dictionary to be referenced from
within the docunent. In general dictionaries are
referenced froman el enent using the
<a href="gp. di ct Ref G oup">di ct Ref </a> attribute.</p>

</ div>
<div class="exanpl e">
<pre>

& t;stmdictionary xmns:stn"http://ww. xm -cnl . org/ schena/ st rmi " &gt ;
&t;stmentry id="a001" tern="Anplitude for charge density nixing"

dat aType="st m deci mal "
units="arbitrary"&gt;
& t; st mannotation&gt;
&l t; st m docunent ati on&gt ;
&l t;div class="summary"&gt; Anplitude for charge density mxing&t;/divé&gt;
& t;div class="description"&gt;Not yet filled in...& t;/div&gt;
& t;/stm docunent ati on&gt ;
& t;/stm annot ati on&gt ;
& t;stmalternative type="abbreviation"&gt; COM xAnp& t;/stm al ternati ve&gt;

&l t;/stmentry&gt;
&l t;/stmdictionary&gt;

</ pre>
</ div>

<div class="exanpl e">
<p><tt>dictionary</tt> can be used in an instance
docunent to reference the dictionary used. Exanple:</p>
<pre>

& t;listé&gt;
&l t;dictionary

di ct Ref ="core" href="../dictionary/coreDict.xm"/&gt;
&t;l-- ... --&gt;
& t;scalar dictRef="core:frog" title="specimens"&gt; Frogs& t;/scal aré&gt;

& t;/listé&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>

<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="unitList" mnCccurs="0" maxQccurs="unbounded">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="description"><p>This is so that a reference to a UnitList can be put in a dictionary.</p>
</ di v>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: el ement >
<xsd: el ement ref="annotation" m nCccurs="0" maxCQccurs="unbounded"/>
<xsd: el ement ref="description" m nQccurs="0" maxCccurs="unbounded"/>
<xsd: el ement ref="entry" m nCccurs="0" maxCQccurs="unbounded"/>
</ xsd: sequence>
<xsd:attributeGoup ref="tit_id_conv_dictGoup"/>

<xsd:attribute nane="href" type="xsd:anyURl ">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">URl giving the | ocation of the document. Mandatory if <tt>dictRef</tt>
present.
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: attribute>
</ xsd: conpl exType>

</ xsd: el ement >

<xsd: el enent nane="entry" id="el.entry">

<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">A dictionary entry</div>
<div class="exanpl e">
<pre>

&t;s:entry id="a003" ternF"al pha"
dat aType="fl oat"
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m nl ncl usi ve="0. 0"

max! ncl usi ve="180. 0"

recommendedUni t s="degr ees"

xm ns: s="http://ww.xm -cni.org/schena/stnmi " &gt ;

& t;s:definition&gt; The al pha cell angle& t;/s:definition&gt;
&l t;/s:entry&gt;

</ pre>
</ div>
<div class="exanpl e">
<pre>

& t;entry id="a003"
terme"matrix1"
dat aType="fl oat"
rows="3"
col ums="4"
uni t Type="unit: | ength"
m nl ncl usi ve="0. 0"
mex! ncl usi ve="100. 0"
recommendedUni t s="uni t: ni'
total Digits="8"
fractionDigits="3"&gt;
& t;definition&gt; A matrix of |lengths& t;/definition&gt;
& t;description&gt; A data instance will have a matrix which points
to this entry (e.g. dictRef="foo:matrix1"). The matrix nust
be 3*4, conposed of floats in 8.3 format, of type length,
val ues between 0 and 100 and with reconmended units netres.
& t;/description&gt;

& t;/entry&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="definition" mnCccurs="0"/>
<xsd: choi ce mi nCccurs="0" maxCccur s="unbounded" >
<xsd: el ement ref="alternative"/>
<xsd: el ement ref="annotation"/>
<xsd: el ement "definition"/>
<xsd: el ement description"/>
<xsd: el ement enuneration"/>
<xsd: el ement ref="rel atedEntry"/>
</ xsd: choi ce>
</ xsd: sequence>
<xsd:attributeGoup ref="tit_id_convG oup"/>
<xsd:attribute nane="dat aType" type="xsd:string"/>
<xsd:attribute nane="rows" type="xsd:positivelnteger" default="1"/>
<xsd:attribute nane="col ums" type="xsd: positivelnteger" default="1"/>
<xsd:attribute nane="reconmendedUni ts" type="unitsType"/>
<xsd:attribute nanme="unitType" type="xsd:string"/>
<xsd:attribute nane="mi nExcl usi ve" type="xsd: decinal"/>
<xsd:attribute nane="minlncl usive" type="xsd: decinal"/>
<xsd: attribute nane="maxExcl usive" xsd: deci mal "/ >
<xsd: attribute nane="maxl ncl usi ve" xsd: deci mal "/ >
<xsd:attribute nane="total Digits" type="xsd: positivelnteger"/>
<xsd:attribute nane="fractionDigits" type="xsd:nonNegativel nteger"/>
<xsd:attribute nane="|ength" type="xsd: nonNegati vel nteger"/>
<xsd:attribute nane="minLength" type="xsd: nonNegati vel nteger"/>
<xsd:attribute nane="maxLength" type="xsd: positivelnteger"/>
<xsd:attribute nane="units" type="unitsType"/>
<xsd:attribute nane="whiteSpace" type="xsd:string"/>
<xsd:attribute nane="pattern" type="xsd:string"/>
<xsd:attribute nane="terni' type="xsd:string" use="required"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el enent nane="definition" id="el.definition">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">
<p>The definition for a dictionary entry, scientific units, etc.</p>
</ div>

<div class="description">

<p>The definition should be a short nounal phrase definining the

subj ect of the entry. Definitions should not include comrentary, inplenentations,
equations or formulae (unless the subject is one of these) or exanples. The
<tt>description</tt> el ement can be used for these.</p>

<p>The definition can be in any markup | anguage, but normally XHTM.L will be used,
perhaps with links to other XM. nanespaces such as CM. for chenistry. </p>

</ div>

<div class="exanpl e">
<empFrom the | UPAC Dictionary of Medicinal Chemistry</enp<br/>
<pre>
& t;entry id="a7" term="Allosteric enzyne"&gt;
& t;definition&gt; An & t;a href="#e3"&gt; enzyne& t;/adgt;
that contains a region to which small, regulatory nolecul es
("effectors") may bind in addition to and separate fromthe
substrate binding site and thereby affect the catalytic
activity.
& t;/definition&gt;
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& t;description&gt; On binding the effector, the catalytic activity of the
&l t;strong&gt; enzyme&l t;/strong&gt; towards the substrate may be enhanced, in
which case the effector is an activator, or reduced, in which case
it is a de-activator or inhibitor.

& t;/description&gt;

& t;/entry&gt;

</ pre>
</ di v>
</ xsd: docunent at i on>
</ xsd: annot ati on>
<xsd: conpl exType ni xed="true">
<xsd: sequence mi nCccurs="0" nmaxCccurs="unbounded" >
<xsd: any processContents="|ax"/>
</ xsd: sequence>
<xsd:attributeG oup ref="sourceG oup"/>
</ xsd: conpl exType>

</ xsd: el ement >

<xsd: el enent nane="description" id="el.description">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">Descriptive information in a dictionary entry, etc.</div>

<div class="description">

<p>Entries should have at |east one separate <a href="el.definition">definition</a>s.
<tt>description</tt> is then used for npst of the other infornmation, including

exanpl es. The <tt>class</tt> attribute has an uncontrolled vocabul ary and

can be used to clarify the purposes of the <tt>description</tt>

el ements. </ p>

</ di v>

<div class="exanpl e">
<enpFrom | UPAC Dictionary of Medicinal Chemistry</enm>
<pre>
& t;entry id="a7" term="Allosteric enzyne"&gt;

& t;definition&gt; An & t;a href="#e3"&gt; enzyne&l t;/adgt;
that contains a region to which small, regulatory nolecul es
("effectors") may bind in addition to and separate fromthe
substrate binding site and thereby affect the catalytic
activity.

& t;/definition&gt;

& t;description&gt; On binding the effector, the catalytic activity of the
&l t;strong&gt; enzyme&l t;/strong&gt; towards the substrate may be enhanced, in
which case the effector is an activator, or reduced, in which case
it is a de-activator or inhibitor.

&l t;/description&gt;

& t;/entry&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: conpl exType ni xed="true">
<xsd: sequence mi nCccurs="0" maxCccur s="unbounded" >
<xsd: any processContents="|ax"/>
</ xsd: sequence>
<xsd:attributeG oup ref="sourceG oup"/>
<xsd:attribute nane="cl ass" type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="description"><p>The type of this information. This is not controlled, but exanples
m ght incl ude: </ p>
<ul >
<li>description</li>
<l'i>summary</li>
<li>note</li>
<li >usage</1i>
<li>qualifier</li>
</ul >
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd:attribute>
</ xsd: conpl exType>

</ xsd: el ement >

<xsd: el enent nane="enuneration" id="el.enuneration">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">An enuneration of string values associated
with an <a href="el.entry">entry</a></div>

<div class="description">

<p>An enuneration of string values. Used where a dictionary entry constrains
the possible values in a docunent instance. The dataTypes (if any) nust all be
identical and are defined by the dataType of the containing el ement.</p>

</ div>

<div class="exanpl e">
<pre>
& t;entry terme"crystal systenml id="cryst1l" dataType="string"&gt;
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& t;definition&gt; A crystal systen® t;/definition&gt;
& t;enuneration value="triclinic"&gt;
&l t; annot ati on&gt ;
&l t; docunent at i on&gt ;
& t;div class="sunmary"&gt; No constraints on |engths and angl es& t;/divé&gt;
&l t;/docunent ati on&gt;
&l t;/annotati on&gt;
& t;/enuneration&gt;
&l t; enuneration val ue="nonoclinic"&gt;
&l t; annot ati on&gt ;
&l t; document at i on&gt ;
& t;div class="sunmary"&gt; Two cell angles are right angles; no other constraints&t;/divé&gt;
&l t;/docunent ati on&gt;
& t;/annotation&gt;
& t;/enuneration&gt;
&l t; enuneration val ue="orthorhonbic"&gt;
&l t; annot ati on&gt ;
&l t; docunent at i on&gt ;
& t;div class="sunmary"&gt; All three angles are right angles; no other constraints& t;/divé&gt;
&l t;/docunent ati on&gt;
&l t;/annotation&gt;
& t;/enumeration&gt;
& t;enuneration value="tetragonal "&gt;
&l t; annot ati on&gt ;
&l t; docunent at i on&gt ;
& t;div class="sunmary"&gt; Fourfold axis of symmetry; Al three angles are right angles; two equal cell |engths;
constraints& t;/div&gt;
&l t;/docunent ati on&gt;
&l t;/annotation&gt;
& t;/enumeration&gt;
& t;enuneration value="trigonal "&gt;
&l t; annot ati on&gt ;
&l t; docunent at i on&gt ;
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& t;div class="sunmary"&gt; Threefol d axis of synmmetry; Two angles are right angles; one is 120 degrees; two equal |engths

ot her constraintsé&t;/divé&gt;
&l t;/docunent ati on&gt;
&l t;/annotation&gt;
& t;/enuneration&gt;
& t; enuneration val ue="hexagonal " &gt ;
&l t; annot ati on&gt ;
&l t; docunent at i on&gt ;
& t;div class="sunmary"&gt; Si xfold axis of symetry; Two angles are right angles; one is 120 degrees; two equal
ot her constraintsé&t;/divé&gt;
&l t;/docunent ati on&gt;
& t;/annotati on&gt;
& t;/enuneration&gt;
& t; enuneration val ue="cubic"&gt;
&l t; annot ati on&gt ;
&l t; document at i on&gt ;
&l t;div class="sunmary"&gt; All three angles are right angles; all cell lengths are equal & t;/div&gt;
&l t;/docunent ati on&gt;
&l t;/annotation&gt;
& t;/enuneration&gt;
&l t;/entry&gt;

</ pre>
</ div>

<div class="description">

<p>An enuneration of string values. The dataTypes (if any) nust all be
identical and are defined by the dataType of the containing el ement.</p>
<p>Docunent ati on can be added through an <a href="el.enuneration">enuneration</a>
chil d</ p>

</ div>

</ xsd: docunent at i on>

</ xsd: annot ati on>

<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="annotation" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute nane="val ue" type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">The val ue of the enunerated el enent.</div>
<div class="description">
Must be conpatible
with the dataType of the containing el enent (not schema-checkable directly
but possible if dictionary is transfornmed to schema).</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: attribute>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nane="al ternative" id="el.alternative">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">
<p>An al ternative nane for an entry</p>
</ div>

<div class="description">
<p>At present a child of <a href="#el.entry">entry</a> which represents
an alternative string that refers to the concept. There is a partial controlled

| engt hs;

no

no
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vocabul ary in <tt>alternativeType</tt> with val ues such as :
</ p>
<ul >
<l'i >synonynx/li>
<l'i>acronynx/li>
<li>abbreviation</li>
</ul >
</ div>

<div class="exanpl e">
<pre>
& t;entry terme"anmonia" id="al"&gt;
& t;alternative type="synonynt&gt; Spirits of hartshorn&t;/alternative&gt;
&l t;/entry&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: conpl exType ni xed="true">

<xsd:attribute nane="type" defaul t="user Type">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">the type of an
<a href="#el .al ternative">al ternative</a> el ement. </ div>
<div class="description">
<p>
<tt>al ternativeType</tt> represents a the type of an
<a href="#el .al ternative">al ternative</a> el ement.
</ p>
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration ="synonynt/>
<xsd: enunerati on
<xsd: enunerati on acronynt'/ >
<xsd: enuner ati on val ue="abbrevi ation"/>
<xsd: enuner ati on val ue="hononynt'/ >
<xsd: enuneration val ue="identifier"/>

<xsd: enunerati on val ue="user Type"/ >
</xsd:restriction>
</ xsd: si npl eType>
</ xsd:attribute>

<xsd:attribute nane="user Type" type="user TypeType"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nanme="rel atedEntry" id="el.rel atedEntry">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">An entry related in some way to a dictionary entry, scientific units, etc.</div>
<div class="description"><p>The range of relationships is not restricted
but shoul d include parents, aggregation, seeAlso
etc. dataCategories from|S012620 can be referenced through the <tt>userType</tt>
attribute. </ p></div>
<div class="exanpl e">
<pre>
& t;stmentry id="al4" ternr"Autoreceptor"
xm ns: stmE"htt p: // ww. xml -cnl . or g/ schena/ core” &gt ;
& t;stmdefinition&gt; An & t;strong&gt;autoreceptor& t;/strong&gt;, present at a nerve ending, is
a & t;a href="#r1"&gt;receptor&t;/a&gt;
that regulates, via positive or negative feedback processes, the
synthesis and/or release of its own physiological |igand.
&l t;/stmdefinition&gt;
& t;stmrelatedEntry type="seeAl so" href="#h4"&gt; Heteroreceptor).& t;/stmrel atedEntryé&gt;
&l t;/stmentry&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd: conpl exType ni xed="true">
<xsd:attribute nane="type" default="user Type">
<xsd: si npl eType>
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="description"><p>
<tt>rel atedEntryType</tt> represents a the type of relationshipin a
<a href="#el .rel atedEntry">rel atedEntry</a> el enent.
</ p>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="parent"/>
<xsd: enuneration val ue="partitiveParent"/>
<xsd: enuneration val ue="child"/>
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<xsd: enuneration val ue="partitiveChild"/>
<xsd: enunerati on
<xsd: enunerati on
<xsd: enunerati on
<xsd: enunerati on ant onynt'/ >
<xsd: enuner ati on val ue="hononynt'/ >
<xsd: enunerati on "see"/ >
<xsd: enunerati on seeAl so"/>
<xsd: enunerati on abbrevi ation"/>
<xsd: enuner ati on val ue="acronynt/>
<xsd: enuner ati on val ue="user Type"/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd:attribute>

<xsd:attribute nane="user Type" type="user TypeType"/>
<xsd:attribute nane="href" type="xsd:anyURl "/>
</ xsd: conpl exType>

</ xsd: el ement >

<xsd: el enent nane="annotation" id="el.annotation">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">
<p>A docunentation container simlar to <tt>annotation</tt> in XM. Schema. </ p>
</ div>

<div class="description"> <p>A docunentation container simlar to <tt>annotation</tt> in XM. Schema.
At present this is experinental and designed to be used for dictionaries, units, etc.
One approach is to convert these into XM. Schemas when the <tt>documentation</tt>
and <tt>appinfo</tt> children will emerge in their correct position in the
derived schena. </ p>
<p>lt is possible that this may devel op as a useful tool for annotating components
of conpl ex objects such as nol ecul es. </p>
</ di v>

<div class="exanpl e">
<pre>
&t;entry term"matrix"&gt;
&l t; annot ati on&gt ;
&l t;docunment ation&gt; This refers to mathenatical natrices& t;/docunentationd&gt;
& t; appinfo&gt;... some code to describe and support matrices ... & t;/appinfoé&gt;
& t;/annotation&gt;
&l t;/entry&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: conpl exType ni xed="true">
<xsd: choi ce mi nCccur maxCccur s="unbounded" >
<xsd: el enent ref="docunentation"/>
<xsd: el enent ref="appinfo"/>
</ xsd: choi ce>
<xsd:attribute nane="source" type="xsd:anyURl "/>
</ xsd: conpl exType>

</ xsd: el ement >

<xsd: el enent nane="docunmentation" id="el.docunentation">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">Docurmentation in the <a href="el.annotati on">annotation</a> of an <a href="el.entry">entry</a></div>

<div class="description">

<p>A container sinilar to <tt>docunentation</tt> in XM. Schema.

This is NOT part of the textual content of an entry but is designed to

support the transformation of dictionary entrys into schenas for validation.

This is experinental and should only be used for dictionaries, units, etc.

One approach is to convert these into XM. Schemas when the <tt>docunmentation</tt>

and <tt>appinfo</tt> children will emerge in their correct position in the

derived schema. </ p>

<p>Do NOT confuse docunentation with the <a href="el.definition">definition</a>

or the <a href="el.definition">definition</a> which are part of the content

of the dictionary</p>

<p>If will probably only be used when there is significant <a href="el.appinfo">appinfo</a>
inthe entry or where the entry defines an XSD-|ike datatype of an elenent in the docunent.</p>
</ di v>

<div class="exanpl e">
<pre>
&l t; st mdocumentation id="source"
xmi ns: stmE"http: // ww. xml -cm . or g/ schena/ st nml " &gt ;
Transcribed from | UPAC website
& t;/stmdocunent ati on&gt ;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: conpl exType ni xed="true">
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<xsd: sequence mi nCccurs="0" maxCccurs="unbounded" >
<xsd: any processContents="|ax"/>
</ xsd: sequence>
<xsd:attributeG oup ref="sourceG oup"/>
<xsd:attri buteGoup ref="i dG oup"/>
</ xsd: conpl exType>

</ xsd: el ement >

<xsd: el enent nane="appi nfo" id="el.appinfo">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">
<p>A container sinmilar to <tt>appinfo</tt>in XM. Schena. </ p>
</ div>

<div class="description">
<p>A contai ner for machine processabl e docunentation for an entry.
This is likely to be platformand/or |anguage specific. It is possible
that XSLT, RDF or XBL will emerge as generic |anguages</p>
<p>See <a href="el.annotation">annotation</a> and <a href="el . docunent ati on">docunentation</a> for further information</p>
</ div>

<div class="exanpl e">
<p>An exanple in XSLT where an el enent <tt>foo</tt> calls a bespoke
tenpl at e</ p>.
<pre>
&l t; s:appinfo
xm ns:s="http://ww. xm -cm . org/ scherma/ core"
xm ns="http://ww. w3. or g/ 1999/ XSL/ Tr ansf or n &gt ;
& t;tenplate match="foo0" &gt ;
& t;call-tenpl ate nane="processFoo"/ &gt ;
&l t;/tenpl ate&gt;
&l t;/s:appinfo&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd: conpl exType ni xed="true">
<xsd: sequence mi nCccurs="0" maxCccur s="unbounded" >
<xsd: any processContents="|ax"/>
</ xsd: sequence>
<xsd:attribute nane="source" type="xsd:anyURl "/>
</ xsd: conpl exType>

</ xsd: el ement >

<xsd: attributeG oup nane="di ct Ref G oup" id="attCp. di ct Ref G oup">
<xsd:attribute id="att.dictRef" name="dictRef" type="nanespaceRef Type">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">
<p>A reference to a dictionary entry.</p>
</ div>

<div class="description">
<p>El enents in data instances such as <a href="el.scal ar">scal ar</a> may have a
<tt>dictRef</tt> attribute to point to an entry in a dictionary. To avoid
excessive use of (nmutable) filenanes and URI's we recommend a nanespace
prefix, mapped to a nanespace URl in the normal manner. In this case,
of course, the nanespace URI nust point to a real XM. document containing
<a href="el.entry">entry</a> el enents and validated agai nst STMM. Schena. </ p>
<p>Where there is concern about the dictionary becom ng separated fromthe docunent
the dictionary entries can be physically included as part of the data instance
and the normal XPointer addressing nmechani smcan be used. </ p>
<p>This attribute can also be used on <a href="el.dictionary">dictionary</a>
elements to define the nanespace prefix</p>

</ di v>

<div class="exanpl e">
<pre>
&l t;scalar dataType="xsd:float" title="surfaceArea"
di ct Ref ="cnl Phys: sur f Area"
xm ns: cm Phys="http://ww. xm -cnl . org/di ct/physical "
uni ts="uni ts: cnk"&gt; 508& t;/scal ar &gt ;

</ pre>
</ div>

<div class="exanpl e">
<pre>
& t;stmlist xmns:stm"http://wwv xnl-cm . org/schema/stmi " &gt ;
&l t; st mobservation&gt;
&l t; p&gt; W observed & t;object count="3" dictRef="#pl"/&gt;
constructing dwellings of different material &t;/pé&gt;
& t;/stm observation&gt;
& t;stmentry id="pl" tern¥"pig"&gt;
& t;stmdefinition&gt; A domesticated animal.& t;/stmdefinition&gt;
& t;stmdescription&gt; Predators include wol ves& t;/stmdescription&gt;
& t;stmdescription class="scientificNane"&gt; Sus scrofad& t;/stmdescription&gt;
&l t;/stmentry&gt;
&l t;/stmlisté&gt;

</ pre>
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</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd:attribute>
</ xsd: attribut eG oup>

<xsd: annot ati on>
<xsd: docunent ati on>
<di v cl ass="subheadi ng">Met adat a</ di v>
<div class="description">
<p>STMWL. supports netadata through the el ement
<a href="el.netadata">met adata</a>. |f necessary
several of these can be contained in
a <a href="el.netadatali st">net adat aLi st </ a> el enent.
</ p>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: el enent nane="netadata" id="el.netadata">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">A general container for netadata</div>
<div class="description"><p>A general container for netadata, including at |east
Dublin Core (DC) and CM.-specific netadata</p>
<p>In its sinple formeach el enent provides a nane and content in a sinilar
fashion to the <tt>nmeta</tt> elenent in HTM.. <tt>netadata</tt> may have si npl eContent
(i.e. astring for adding further information - this is not controlled).</p>
</ di v>
<div cl ass="exanpl e"><pre>
& t;list&gt;
&l t; met adat alLi st &gt ;
&l t; metadata name="dc: coverage" content="Europe"/&gt;

&l t; met adat a name="dc: description" content="0Ornithol ogi cal chenistry"/&gt;
& t;metadata name="dc:identifier" content="1SBN: 1234-5678"/&gt;

& t; metadata name="dc:fornmat" content="printed"/&gt;

&l t; netadata nanme="dc:rel ati on" content="abc: def 123"/ &gt ;

& t; metadata name="dc:rights" i cence: GPL"/ &gt ;

&l t; netadata name="dc: subj ect” content="Informatics"/&gt;

& t;netadata name="dc:title" content="birds"/&gt;

& t; metadata nanme="dc:type" content="bird books on chenmistry"/&gt;

&l t; metadata name="dc: contributor" content="Tux Penguin"/&gt;

& t; metadata name="dc: creator" content="author"/&gt;

&l t; metadata name="dc: publ i sher" content="Pengui none publishing"/&gt;
&l t; met adata nanme="dc: source" content="pengui nPub"/ &gt ;

&l t; met adata name="dc: | anguage" content="en-CGB"/ &gt ;

&l t; metadata nanme="dc: date" content="1752-09-10"/&gt;

&l t;/ et adat aLi st &gt ;
&l t; met adat alLi st &gt ;
& t; metadata name="cnl msafety" content="nostly harm ess"/&gt;
& t;netadata name="cni minsilico" content="electronically produced"/&gt;
&l t; metadata name="cnl mstructure" content="pengui none"/ &gt ;
& t; netadata name="cnl mreaction" content="synthesis of penguinone"/&gt;
& t;nmetadata name="cml midentifier" content="sniles: O=C1C=C(C) C(C) (C) C(C)=C1"/ &gt ;
&l t;/ et adat aLi st &gt ;
& t;/listé&gt;
</ pre></div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: string">
<xsd:attribute nane="nane" type="netadataType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">The netadata type</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd:attribute>
<xsd:attribute nane="content" type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">The netadat a</di v>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: attribute>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el enent nane="netadatalList" id="el.netadatalist">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">A general container for netadata el enents</div>
<div class="exanpl e"><pre>& t;|isté&gt;
&l t; met adat alLi st &gt ;
&l t; met adat a name="dc: coverage" content="Europe"/&gt;
&l t; metadata name="dc: description" content="0Ornithol ogi cal chenistry"/&gt;
& t;metadata name="dc:identifier" content="1SBN: 1234-5678"/&gt;
& t; metadata name="dc:fornmat" content="printed"/&gt;
& t; netadata nanme="dc:rel ation" content="abc: def 123"/ &gt ;
& t; metadata name="dc:rights" content="1icence: GPL"/ &gt ;
&l t; netadata name="dc: subj ect” content="Informatics"/&gt;
& t;netadata nanme="dc:title" content="birds"/&gt;
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& t; netadata nanme="dc:type" content="bird books on chenistry"/&gt;
&l t; metadata name="dc: contributor” content="Tux Penguin"/&gt;
& t; metadata name="dc: creator" content="author"/&gt;
&l t; metadat a name="dc: publ i sher" content="Pengui none publishing"/&gt;
&l t; met adat a name="dc: source" content="pengui nPub"/ &gt ;
&l t; met adat a name="dc: | anguage" content="en-CB"/ &gt ;
&l t; metadata nanme="dc: date" content="1752-09-10"/ &gt ;
&l t;/ et adat aLi st &gt ;
&l t; met adat alLi st &gt ;
& t; metadata name="cnl msafety" content="nostly harm ess"/&gt;

& t;netadata name="cni minsilico" content="el ectronically produced"/&gt;
& t; metadata name="cnl mstructure" content="pengui none"/ &gt ;
& t; metadata name="cnl mreaction" content="synthesis of penguinone"/&gt;
& t;nmetadata name="cml midentifier" content="sniles: O=C1C=C(C) C(C) (C) C(C) =C1"/ &gt ;
&l t;/ et adat aLi st &gt ;
& t;/listé&gt;
</ pre></div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent ref="netadata" maxCccurs="unbounded"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: si npl eType nanme="netadat aType" id="nd. met adat aType">
<xsd:restriction base="xsd:string">
<xsd: enuner ati on val ue="dc: coverage" >
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">The extent or scope of the
content of the resource.</div>

<div class="description">Coverage will typically include
spatial |ocation (a place nane or geographic
coordinates), tenporal period (a period |abel, date, or
date range) or jurisdiction (such as a naned
admi nistrative entity). Reconmended best practice is to
select a value froma controlled vocabulary (for
exanpl e, the Thesaurus of Geographic Nanes [TGN]) and
that, where appropriate, named places or time periods
be used in preference to nuneric identifiers such as
sets of coordinates or date ranges.
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: enuner at i on>

<xsd: enuneration val ue="dc: descri ption">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">An account of the content of the
resource. </ di v>

<div class="description">Description may include but is not
limted to: an abstract, table of contents, reference
to a graphical representation of content or a free-text
account of the content.
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner ati on>

<xsd: enuneration val ue="dc:identifier">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">An unanbi guous reference to the
resource within a given context.</div>

<div class="description">Recommended best practice is to
identify the resource by nmeans of a string or nunber
conforming to a formal identification system Exanple
formal identification systems include the Uniform
Resource ldentifier (URI) (including the Uniform
Resource Locator (URL)), the Digital Object Identifier
(DA) and the International Standard Book Number
(1SBN).
</ di v>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: enuner ati on>

<xsd: enuneration val ue="dc: format ">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">The physical or digital
mani festation of the resource. </div>

<div class="description">Typically, Format may include the
nedi a-type or dinensions of the resource. Format nay be
used to determine the software, hardware or other

equi prent needed to display or operate the resource.

Exanpl es of dinensions include size and duration.
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Recommended best practice is to select a value froma
controll ed vocabul ary (for exanple, the |ist of
Internet Media Types [M ME] defining conputer nedia
formats).
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner ati on>

<xsd: enuneration val ue="dc:rel ation">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">A reference to a rel ated
resource. </ di v>

<div class="description">Recommended best practice is to
reference the resource by means of a string or nunber
confornming to a formal identification system
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner at i on>

<xsd: enuneration val ue="dc:ri ghts">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition"> nformation about rights held in
and over the resource. </div>

<div class="description">Typically, a Rights element wll
contain a rights nanagenent statement for the resource,
or reference a service providing such information.
Rights information often enconpasses Intellectual
Property Rights (IPR), Copyright, and various Property
Rights. If the Rights element is absent, no assunptions
can be made about the status of these and other rights
with respect to the resource.
</ di v>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner at i on>

<xsd: enuner ati on val ue="dc: subj ect">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">The topic of the content of the
resource. </ di v>

<div class="description">Typically, a Subject will be
expressed as keywords, key phrases or classification
codes that describe a topic of the resource.
Recommended best practice is to select a value froma
controll ed vocabulary or fornal classification
schene.
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner ati on>

<xsd: enuneration value="dc:title">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">A nane given to the resource. </div>

<div class="description">Typically, a Title will be a nane by
which the resource is formally known.
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: enuner at i on>

<xsd: enuneration val ue="dc: type">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">The nature or genre of the
content of the resource.</div>

<div class="description">Type includes terns describing
general categories, functions, genres, or aggregation
level s for content. Reconmended best practice is to
select a value froma controlled vocabulary (for
exanpl e, the working draft |ist of Dublin Core Types
[DCT1]). To describe the physical or digital
mani festation of the resource, use the FORVAT
el ement .
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: enuner at i on>

<xsd: enuneration val ue="dc: contributor">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">An entity responsible for naking
contributions to the content of the resource.</div>
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<div class="description">Exanpl es of a Contributor include a
person, an organisation, or a service. Typically, the
name of a Contributor should be used to indicate the
entity.
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner at i on>

<xsd: enuneration val ue="dc: creator">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">An entity primarily responsible
for making the content of the resource.</div>

<div class="description">Exanpl es of a Creator include a
person, an organisation, or a service. Typically, the
name of a Creator should be used to indicate the
entity.
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner at i on>

<xsd: enuneration val ue="dc: publ i sher">
<xsd: annot at i on>
<xsd: docunent ati on>
<div class="definition">An entity responsible for naking
the resource avail abl e</ di v>

<div class="description">Exanpl es of a Publisher include a
person, an organisation, or a service. Typically, the
name of a Publisher should be used to indicate the
entity.
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner at i on>

<xsd: enunerati on val ue="dc: source">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">A Reference to a resource from
which the present resource is derived. </div>

<div class="description">The present resource nmay be derived
fromthe Source resource in whole or in part.
Recommended best practice is to reference the resource
by nmeans of a string or number conforming to a formal
identification system
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner ati on>

<xsd: enuneration val ue="dc: | anguage" >
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">A | anguage of the intellectual
content of the resource. </div>

<div class="description">Recormended best practice for the
val ues of the Language el enent is defined by RFC 1766
[ RFC1766] which includes a two-letter Language Code
(taken fromthe 1SO 639 standard [I1S0639]), followed
optionally, by a two-letter Country Code (taken from
the 1 SO 3166 standard [|SC8166]). For exanple, 'en' for
English, 'fr' for French, or 'en-uk' for English used
in the United Ki ngdom
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner at i on>

<xsd: enuneration val ue="dc: date">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">A date associated with an event
inthe life cycle of the resource.</div>

<div class="description">Typically, Date will be associated
with the creation or availability of the resource.
Recommended best practice for encoding the date val ue
is defined in a profile of 1SO 8601 [ WBCDTF] and
follows the YYYY-MW DD fornat.
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: enuner ati on>

<xsd: enuneration val ue="cni msafety">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">Entry contains information
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relating to chenical safety</div>

<div class="description">Typically the content will be a
reference to a handbook, MSDS, threshhold or other
human-readabl e string
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner ati on>

<xsd: enuneration value="cniminsilico">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">Part or whole of the information
was conput er - gener at ed</ di v>

<div class="description">Typically the content will be the
name of a method or a program
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner at i on>

<xsd: enuneration val ue="cni mstructure">
<h2>structure</h2>

<xsd: annot ati on>
<xsd: docunent ati on>
<div class="definition">3D structure included</div>

<div class="description">details included
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: enuner ati on>

<xsd: enuneration val ue="cni mreaction">
</ xsd: enuner ati on>

<xsd: enuneration value="cnimidentifier">
</ xsd: enuner ati on>

<xsd: enunerati on val ue="ot her">
</ xsd: enuner ati on>
</xsd:restriction>
</ xsd: si npl eType>

<xsd: annot ati on>
<xsd: docunent ati on>
<div class="headi ng">Sci entific Units</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: el ement nanme="di mensi on" id="el.di nension">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">A di nensi on supporting scientific units</div>
<div class="description">
<p>This will be prinmarily used within the defintion of
<a href="el . unit">units</a>s.</p>
</ div>
<div class="exanpl e">
<pre>
& t;unitType id="energy" nane="energy"&gt;
&l t; di nensi on name="1engt h"/ &gt ;
&l t; di nensi on name="nass"/ &gt ;
&l t; di nensi on name="tinme" power="-1"/&gt;
& t;/unitType&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: conpl exType>
<xsd: sequence>
</ xsd: sequence>
<xsd:attribute nane="nane" type="di mensi onType" use="required">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">The type of the di nension</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd:attribute>
<xsd:attribute nane="power" type="xsd:decimal" defaul t="1">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">The power to which the dinension should be raised</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: attribute>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: si npl eType name="di mensi onType" id="st.di nensi onType">
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<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">Al | owed val ues for di mension Types (for quantities).</div>
<div class="description">
<p>These are the 7 types prescribed by the SI system together
with the "dimensionless" type. W intend to be somewhat uncoventi onal
and expl ore enhanced val ues of "dinmensionless", such as "angle".
This may be heretical, but we find the present systeminpossible to inplenent
in many cases. </ p>
<p>Used for constructing entries in a dictionary of units</p>
</ di v>

<div class="exanpl e">
<pre>
& t;unitType id="energy" nane="energy"&gt;
&l t; di nensi on name="1engt h"/ &gt ;
&l t; di nensi on name="nass"/ &gt ;
&l t; di nensi on name="time" power="
& t;/unitType&gt;

"1 &gt ;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd:restriction base="xsd:string">
<xsd: enunerati on val ue="mass"/ >
<xsd: enuneration val ue="| ength"/>
<xsd: enuneration val ue="tine"/>
<xsd: enuneration valu charge"/>
<xsd: enuneration valu amount "/ >
<xsd: enuneration valu | um nosity"/>
<xsd: enuneration val ue="tenperature"/>
<xsd: enuner ati on val ue="di nensi onl ess"/ >
<xsd: enunerati on val ue="angl e" >
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">An angle (formally dinmensionless, but useful to have units).</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: enuner ati on>
</xsd:restriction>
</ xsd: si npl eType>

<xsd: el enent nane="unitList" id="el.unitList">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">A contai ner for several unit entries</div>
<div class="description">Usually forms the conplete units dictionary (along w th netadata)</div>
<div class="exanpl e"><pre>& t;stmunitList xnmlns:stm"http://ww.xm -cn.org/schena/ st "&gt;

&t;!-- --&gt;
&t;!-- fundanental types --&gt;
&t;!-- --&gt;

& t;stmunitType id="length" nanme="|ength"&gt;
& t;stmdi mensi on nane="|ength"/&gt;
& t;/stmunitType&gt;

&l t;stmunitType id="tinme" name="tine"&gt;
& t;stmdi mensi on nanme="tinme"/&gt;
& t;/stmunitType&gt;

&t;l-- ... --&gt;
& t;stmunitType id="di nensionl ess" nane="di nensi onl ess" &gt ;

& t; st mdi mensi on nanme="di mensi onl ess"/ &gt ;
&l t;/stmunitType&gt;

&t;!-- --&gt;
&t;!-- derived types --&gt;
&t;!-- --&gt;

& t;stmunitType i d="accel eration" name="accel eration"&gt;
& t; st mdi mensi on nanme="|ength"/&gt;
& t;stmdi mension nane="time" power="-2"/&gt;

& t;/stmunitType&gt;

&t;l-- ... --&gt;

&t;!-- --&gt;
&t;!-- fundanental Sl units --&gt;
&t;!-- --&gt;

& t;stmunit id="second" nanme="second" unitType="tine"&gt;
& t;stmdescription&gt; The SI unit of time& t;/stmdescription&gt;
&l t;/stmunité&gt;

& t;stmunit id="neter" name="neter" unitType="I|ength"

abbrevi ati on="nf &gt ;

&l t;stmdescription&gt; The SI unit of |length& t;/stmdescription&gt;
&l t;/stmunité&gt;

&t;l-- ... --&gt;
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& t;stmunit id="kg" nanme="nanel ess" unit Type="di nensionl ess"

abbr evi ati on="nodi nf &gt ;

&l t;stmdescription&gt; A fictitious parent for dinensionless units& t;/stmdescription&gt;
&l t;/stmunité&gt;

&t;!-- --&gt;
&t;!-- derived S| units --&gt;
&t;!-- --&gt;

& t;stmunit id="newton" nanme="newton" unitType="force"&gt;
& t;stmdescription&gt; The SI unit of force& t;/stmdescription&gt;
&l t;/stmunité&gt;

&t;l-- ... --&gt;
& t;!-- mltiples of fundanmental SI units --&gt;

& t;stmunit id="g" nane="gran' unitType="mass"

parent Sl ="kg"

mul tiplierToSI="0.001"

abbrevi ation="g" &gt ;

& t;stmdescription&gt;0.001 kg. & t;/stmdescription&gt;
&l t;/stmunité&gt;

& t;stmunit id="celsius" nane="Cel sius" parentSl="k"

mul tiplierToSI="1"

const ant ToSI =" 273. 18" &gt ;

& t;stmdescription&gt; & t;p&gt; A conmon unit of tenperature& t;/p&gt; & t;/stmdescription&gt;
&l t;/stmunité&gt;

& t;!-- fundamental non-Sl units --&gt;

& t;stmunit id="inch" nane="inch" parentSl="neter"
abbrevi ati on="in"
mul tiplierToSI="0.0254" &gt;
& t;stmdescription&gt; An inperial neasure of |length& t;/stmdescription&gt;
&l t;/stmunité&gt;

& t;!-- derived non-SI units --&gt;

& t;stmunit id="1" name="litre" unitType="vol une"
par ent Sl =" net er Cubed"
abbrevi ation="1"
mul tiplierToSI="0.001"&gt;
&l t;stmdescription&gt;Nearly 1 dn¥*3 This is not quite exact& t;/stmdescription&gt;
&l t;/stmunité&gt;

&t;l-- ... --&gt;

& t;stmunit id="fahr" nane="fahrenheit" parentSI="k"
abbrevi ati on="F"
mul tiplierToSl="0.55555555555555555"
constant ToSI ="-17. 777777777777777777" &gt ;
& t;stmdescription&gt; An obsol escent unit of tenperature still used in popul ar
net eorol ogy& t;/stm description&gt;
&l t;/stmunité&gt;

& t;/stmunitlListé&gt;
</ pre></div>
<div class="exanpl e"><pre>& t;stmunitList
xm ns:stmE"http:// ww. xm -cml . org/ scherma/ st nmi *
dictRef ="unit" href="units.xm" /&gt;
</ pre></div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="unitType" m nCccurs="0" maxQccurs="unbounded"/>
<xsd: el enent ref="unit" mnQccurs="0" maxCccurs="unbounded"/>
</ xsd: sequence>
<xsd:attributeGoup ref="tit_id_conv_dictGoup"/>
<xsd:attribute nane="href" type="xsd:anyURl ">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">Maps a <a href="st.di ct Ref Type">di ct Ref </ a>
prefix to the location of a dictionary.</div>
<div class="description">This requires the prefix and the physical URI
address to be contained within the sane file. W can anticipate that
better nechanisms will arise - perhaps through XM.Cat al ogs.
At least it works at present.</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd:attribute>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement name="unitType" id="el.unitType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">An el enent containing the description of a scientific unit</div>
<div class="description"><p>Mandatory for Sl Units,
optional for nonSl units since they should be able to obtain this
fromtheir parent. For conplex derived units without parents it may be
useful . </ p>
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<p>Used within a unitlList</p>
<p>Di stinguish carefully from<a href="st.unitsType">unitsType</a>
which is prinarily used for attributes describing the units that el ements
carry</ p></di v>
<div class="exanpl e">
<pre>& t;stmunitList xmns:stnm"http://ww.xm -cnl.org/schena/stnmi"&gt;

&t;!-- --&gt;
&t;!-- fundanental types --&gt;
&t;!-- --&gt;

& t;stmunitType id="length" nanme="|ength"&gt;
& t; st mdi mensi on nane="|ength"/&gt;
& t;/stmunitType&gt;

& t;stmunitType id="tinme" name="tine"&gt;
& t;stmdi mensi on nane="tinme"/&gt;
& t;/stmunitType&gt;

&t;l-- ... --&gt;
& t;stmunitType id="dinensionl ess" nane="di nensi onl ess" &gt ;

& t; st mdi mensi on nanme="di mensi onl ess"/ &gt ;
& t;/stmunitType&gt;

&t;!-- --&gt;
&t;!-- derived types --&gt;
&t;!-- --&gt;

& t;stmunitType i d="accel eration" name="accel eration"&gt;
& t;stmdimensi on nane="|ength"/&gt;
& t;stmdi mension nane="time" power="-2"/&gt;

& t;/stmunitType&gt;

&t;l-- ... --&gt;

&t;!-- --&gt;
&t;!-- fundanental Sl units --&gt;
&t;!-- --&gt;

& t;stmunit id="second" nanme="second" unitType="tine"&gt;
& t;stmdescription&gt; The SI unit of time& t;/stmdescription&gt;
&l t;/stmunité&gt;

& t;stmunit id="neter" name="neter" unitType="I|ength"

abbrevi ati on="nf &gt ;

&l t;stmdescription&gt; The SI unit of |length& t;/stmdescription&gt;
&l t;/stmunité&gt;

&t;l-- ... --&gt;

& t;stmunit id="kg" nanme="nanel ess" unit Type="di nensionl ess"

abbr evi ati on="nodi nt &gt ;

&l t;stmdescription&gt; A fictitious parent for dinensionless units&t;/stmdescription&gt;
&l t;/stmunité&gt;

&t;!-- --&gt;
&t;!-- derived S| units --&gt;
&t;!-- --&gt;

& t;stmunit id="newton" nanme="newton" unitType="force"&gt;
& t;stmdescription&gt; The SI unit of force& t;/stmdescription&gt;
&l t;/stmunité&gt;

&t;l-- ... --&gt;
& t;!-- mltiples of fundanmental SI units --&gt;

& t;stmunit id="g" nane="gran' unitType="mass"

parent Sl ="kg"

mul tiplierToSI="0.001"

abbrevi ati on="g" &gt ;

& t;stmdescription&gt;0.001 kg. & t;/stmdescription&gt;
&l t;/stmunité&gt;

& t;stmunit id="celsius" nanme="Cel sius" parentSI="k"

mul tiplierToSI="1"

const ant ToSI =" 273. 18" &gt ;

&l t;stmdescription&gt; & t;p&gt; A conmon unit of tenperature& t;/p&gt; & t;/stmdescription&gt;
&l t;/stmunité&gt;

& t;!-- fundamental non-Sl units --&gt;

& t;stmunit id="inch" nane="inch" parentSl="neter"
abbrevi ation="in
mul tiplierToSI="0.0254" &gt;
& t;stmdescription&gt; An inperial neasure of |length& t;/stmdescription&gt;
&l t;/stmunité&gt;

& t;!-- derived non-SI units --&gt;

&t;stmunit id="1" name="litre" unitType="vol une"
par ent Sl =" net er Cubed"
abbrevi ation="1"
mul tiplierToSI="0.001"&gt;
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&l t;stmdescription&gt;Nearly 1 dn¥*3 This is not quite exact& t;/stmdescription&gt;
&l t;/stmunité&gt;

&t;l-- ... --&gt;

& t;stmunit id="fahr" nane="fahrenheit" parentSlI="k"
abbrevi ati on="F"
mul tiplierToSl="0.55555555555555555"
constant ToSI ="-17. 777777777777777777" &gt ;
& t;stmdescription&gt; An obsol escent unit of tenperature still used in popul ar
net eorol ogy& t;/stmdescription&gt;
&l t;/stmunité&gt;

&l t;/stmunitlListé&gt;
</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>

<xsd: conpl exType>

<xsd: sequence>
<xsd: el ement ref="di nensi on" m nCccurs="0" maxCccurs="unbounded"/>

</ xsd: sequence>
<xsd:attribute nane="id" type="idType" use="required">
</ xsd:attribute>
<xsd:attribute nane="nane" type="xsd:string" use="required"/>

</ xsd: conpl exType>

</ xsd: el ement >

<xsd: el ement name="unit" id="el.unit">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">A scientific unit</div>
<div class="description"><p>A scientific unit. Units are of the follow ng types:</p>
<ul >
<li>Sl Units. These nay be one of the seven fundanental types
(e.g. neter) or may be derived (e.g. joule). An SI unit is
identifiable because it has no parentSl attribute and will have
a unitType attribute.</li>
<li>nonSl Units. These will normally have a parent Sl unit
(e.g. calorie has joule as an Sl parent). </li>
<li/>
</ul >
<p>Exanpl e: </ p>
<pre>
& t;unit id="units:fahr" name="fahrenheit" parentSl="units:K"
nul tiplierToSl="0.55555555555555555"
constant ToSI ="-17. 777777777777777777" &gt ;
& t;description&gt; An obsol escent unit of tenperature still used in popul ar
net eorol ogy&l t;/description&gt;
& t;/unité&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
<xsd: appi nf 0>

</ xsd: appi nf 0>
</ xsd: annot at i on>

<xsd: conpl exType>
<xsd: choi ce mi nCccurs="0" maxCccur s="unbounded" >
<xsd: el ement ref="description"/>
<xsd: el ement ref="annotation"/>
</ xsd: choi ce>

<xsd:attribute nane="id" type="xsd:string" use="required">
</ xsd:attribute>

<xsd:attribute nane="abbrevi ation" type="xsd:string">
</ xsd: attribute>

<xsd:attribute nane="nane" type="xsd:string">
</ xsd: attribute>

<xsd:attribute nane="parentSl" type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on><di v cl ass="sunmary">
A reference to the parent Sl unit (forbidden for SI Units thensel ves).
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd:attribute>

<xsd:attribute nane="unitType" type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on><di v cl ass="sunmary">
A reference to the unitType (required for SI Units).
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd: attribute>

<xsd:attribute nane="mul tiplierToSI" type="xsd:decimal" default="1">
<xsd: annot ati on>
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<xsd: docunent ati on>
<div class="summary"><p>The factor by which the non-SI unit should be nultiplied to
convert a quantity to its representation in Sl Units.
This is applied <b>before</b> <tt>constantToSI</tt>.
Mandatory for nonSl units; forbidden for Sl units</p>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

</ xsd:attribute>

<xsd:attribute nane="constant ToSI" type="xsd: deci nal" defaul t="0">

<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary"><p>The anmpunt to add to a quantity in non-SlI units to
convert its representation to Sl Units.
This is applied <b>after</b> <tt>multiplierToSI</tt>.
Optional for nonSl units; forbidden for Sl units.
</ p>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

</ xsd: attribute>

</ xsd: conpl exType>
</ xsd: el ement >

<xsd: si npl eType name="unitsType" id="st.unitsType">
<xsd: annot ati on>

<xsd: docunent ati on>
<div class="sunmary">Sci entific units</div>
<div class="description"><p>Scientific units. These will be linked to dictionaries of units with
conversion information, using namespaced references (e.g. <tt>si:nx/tt>)
</ p>
<p>Di stingui sh carefully from<a href="st.unitType">unitType</a>
which is an element describing a type of a unit in a <a href="el.unitList">unitList</a>
</ p></ di v>
<div class="exanpl e"><pre>& t;stmunitList xnlns:stm"http://ww.xm -cn.org/schena/ st "&gt;

&t;!-- --&gt;
&t;!-- fundanental types --&gt;
&t;!-- --&gt;
& t;stmunitType id="length" nanme="|ength"&gt;

& t;stmdi mensi on nane="|ength"/&gt;
& t;/stmunitType&gt;
& t;stmunitType id="tinme" name="tine"&gt;

& t;stmdi mensi on nanme="tinme"/&gt;
& t;/stmunitType&gt;
&t;!-- --&gt;
& t;stmunitType id="di nensionl ess" nane="di nensi onl ess" &gt ;

& t; st mdi mensi on nanme="di mensi onl ess"/ &gt ;
& t;/stmunitType&gt;
&t;!-- --&gt;
&t;!-- derived types --&gt;
&t;!-- --&gt;
& t;stmunitType i d="accel eration" name="accel eration"&gt;

& t;stmdi mensi on nane="|ength"/&gt;

& t;stmdi mension nane="time" power="-2"/&gt;
& t;/stmunitType&gt;
&t;!-- --&gt;
&t;!-- --&gt;
&t;!-- fundanental Sl units --&gt;
&t;!-- --&gt;

& t;stmunit id="second" nanme="second" unitType="tine"&gt;
& t;stmdescription&gt; The SI unit of time& t;/stmdescription&gt;
&l t;/stmunité&gt;

& t;stmunit id="neter" name="neter" unitType="I|ength"

abbrevi ati on="nf &gt ;

&l t;stmdescription&gt; The SI unit of |length& t;/stmdescription&gt;
&l t;/stmunité&gt;

&lt;!--

--&gt;

& t;stmunit id="kg" name="nanel ess" unit Type="di nensionl ess"

abbr evi ati on="nodi nf &gt ;

&l t;stmdescription&gt; A fictitious parent for dinensionless units& t;/stmdescription&gt;
&l t;/stmunité&gt;

&lt;!--
&lt;!--
&lt;!--

--&gt;
derived S| units --&gt;
--&gt;

& t;stmunit id="newton" nanme="newton" unitType="force"&gt;
& t;stmdescription&gt; The SI unit of force& t;/stmdescription&gt;
&l t;/stmunité&gt;
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&t;l-- ... --&gt;
& t;!-- mltiples of fundanmental Sl units --&gt;

& t;stmunit id="g" nane="gran' unitType="mass"

parent Sl ="kg"

mul tiplierToSI="0.001"

abbrevi ati on="g" &gt ;

& t;stmdescription&gt;0.001 kg. & t;/stmdescription&gt;
&l t;/stmunité&gt;

& t;stmunit id="celsius" name="Cel sius" parentSI="k"

mul tiplierToSI="1"

const ant ToSI =" 273. 18" &gt ;

&l t;stmdescription&gt; & t;p&gt; A conmon unit of tenperature& t;/p&gt; & t;/stmdescription&gt;
&l t;/stmunité&gt;

& t;!-- fundamental non-Sl units --&gt;

& t;stmunit id="inch" nane="inch" parentSl="neter"
abbrevi ation="in
mul tiplierToSI="0.0254" &gt;
& t;stmdescription&gt; An inperial neasure of |length& t;/stmdescription&gt;
&l t;/stmunité&gt;

& t;!-- derived non-SI units --&gt;

& t;stmunit id="1" name="litre" unitType="vol une"
par ent Sl =" et er Cubed"
abbrevi ation="1"
mul tiplierToSI="0.001"&gt;
&l t;stmdescription&gt;Nearly 1 dn¥*3 This is not quite exact& t;/stmdescription&gt;
&l t;/stmunité&gt;

&t;l-- ... --&gt;

& t;stmunit id="fahr" nane="fahrenheit" parentSlI="k"
abbrevi ati on="F"
mul tiplierToSI="0.55555555555555555"
constant ToSI ="-17. 777777777777777777" &gt ;
& t;stmdescription&gt; An obsol escent unit of tenperature still used in popul ar
net eorol ogy& t;/stm description&gt;
&l t;/stmunité&gt;

&l t;/stmunitlListé&gt;
</ pre></ di v>
</ xsd: docunent at i on>
</ xsd: annot ati on>
<xsd:restriction base="xsd:string"/>
</ xsd: si npl eType>

<xsd: annot ati on>
<xsd: docunent ati on>
<div class="headi ng">G oups (for schema maintenance and re-use)</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>

<xsd:attri buteG oup nane="acti onG oup" id="attGp.action">
<xsd:attribute nane="start" type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">The start tine</div>
<div class="description">
<p>The start time in any allowable XSD representation of date, tine or dateTine.
This will normally be a clock time or date.</p>
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: attribute>
<xsd:attribute nane="startCondition" type="xsd:string"/>
<xsd:attribute nane="duration" type="xsd:string">
</ xsd: attribute>
<xsd:attribute nane="end" type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">The end tine</div>
<div class="description">
<p>The start time in any allowable XSD representation of date, tine or dateTine.
This will normally be a clock time or date.</p>
</ div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
</ xsd:attribute>
<xsd:attribute nane="endCondition" type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">
<p>The end conditi on</p>
</ div>
<div class="description">
<p>At present a human-readabl e string describing some condition when the
ac tion should end. As XM. develops it may be possible to add machi ne-processabl e
semantics in this field. </p>
</ div>
</ xsd: docunent at i on>
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</ xsd: annot at i on>
</ xsd:attribute>
<xsd:attribute nane="units" type="unitsType">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">Units for the time attributes</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd:attribute>

<xsd:attribute nane="count" type="count Type">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="summary">Nunber of times the action should be repeated</div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd:attribute>

</ xsd: attribut eG oup>

<xsd: group name="dat aGroup"” i d="gp. dataG oup">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">
<p>A grouping of <tt>list</tt> and <tt>scalar</tt> elenents for use by
ot her schemas. Experinmental.</p>
</ di v>

<div class="description">

<p>This is to allow non-STM schemas to include a generic "data" conponent
intheir elements. It is messy and probably should not survive. Better
extensibility mechanisnms should be found. </ p>
<p>Use only within Schemas</p>

</ div>

</ xsd: docunent at i on>

</ xsd: annot at i on>

<xsd: choi ce>

<xsd: el enent ref="list"/>
<xsd: el enent ref="scalar"/>
</ xsd: choi ce>
</ xsd: gr oup>

<xsd: attri buteG oup nanme="sourceG oup" id="attGp.source">
<xsd:attribute id="att.source" nane="source" type="xsd:anyURl ">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">An attribute linking to the source of the infornmation</div>
<div class="description">
<p>A sinple way of adding netadata to a piece of information.
Likely to be fragile since the URI nay di sappear. </ p>
</ div>
<div class="exanpl e">
<pre>
& t;listé&gt;
& t;definition source="foo.htm #a3"&gt; An animal with four legs& t;/definition&gt;
& t;definition source="http://ww.foo.conindex.htnm "&gt;
An animal with six legs&t;/definition&gt;
& t;/listé&gt;

</ pre>
</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>
</ xsd: attribute>
</ xsd: attribut eG oup>

<xsd:attributeGoup nanme="tit_id_convGoup" id="attGp.tit_id_convG oup">
<xsd: annot ati on>

<xsd: docunent ati on>

<div class="sunmary">An group of attribute applicable to nbst STM\L el enent s</div>
<div class="description"><p>A group of attribute applicable to nost STMM. el ements. It
recommended that IDs are used widely. Titles have no semantics but

are useful for hunans (e.g. a bond angle could be |abelled "ortho"

or "ganma". Conventions are inherited by subel enents; the default
current schema. </ p>

</ div>
</ xsd: docunent at i on>
</ xsd: annot ati on>

is
is the
<xsd:attributeGoup ref="i dG oup"/>

<xsd:attributeGoup ref="titl eGoup"/>
<xsd:attributeGoup ref="convG oup"/>

</ xsd: attribut eG oup>
<xsd:attributeGoup nane="tit_id_conv_dictGoup" id="attGp.tit_id_conv_dictG oup">
<xsd: annot ati on>
<xsd: docunent ati on>
<div class="sunmary">Addition of the <tt>dictRef</tt> attribute to the <tt>tit_id_conv</tt> group.</div>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd:attributeGoup ref="tit_id_convG oup"/>
<xsd:attributeG oup ref="dictRef G oup"/>
</ xsd: attribut eG oup>
</ xsd: schema>





