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ANNOTATION

e created by hand 2001-11-20
» Firstdraft 2001-11-20
STMML supports domain-independent STM information components

xsd:appinfo
Schematron validation

Data Types and Data Structure

Overview

STMML defines a number of data types suited to STM. It also defines a number of

complex data strucures such as arrays, matrices and tables. the constraints are

sometimes created through elements and sometimes through attributes. We classify

the general components as follows:

Abstract Data Structures

» scalar. A scalar quantity, expressible as a string, but with many optional facets
such as errors, units, ranges, etc. Most elements may have countType attribute
to indicate more than one instance.

e array. An array of homogeneous scal ar s whose size is described by
sizeType. Delimiters in string representations can ve varied.

* matrix. A rectangular (often square) matrix of homogeneous scal ar s. Many
matrices have special functions (see matrixType) such as geometric

transformations
e table. An table where the columns are homogeneous ar r ays.
» list. Alist of heterogeneous components from any namespace.

* sizeType. Size of arrays

« delimiterType. A lexical delimiter

Links and References

* link. Support for simple hyperlinks and link structures

» refType. A reference to an element

« namespaceRefType. A reference to an element, including namespace-like
prefixes

Data-based simpleTypes

e coordinate2Type. A 2-D coordinate

e« coordinate3Type. A 3-D coordinate

 dataTypeType. An enumeration of data types (similar to those in XML Schema).

» errorBasisType. Basis of numeric error estimates

e minType. Minimum value

e maxType. Maximum value

Common attribute types
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idType. Specifies lexical patterns for IDs
id. ID attribute (highly encouraged)

title. Title attribute (highly encouraged)
conv. Convention attribute

Data structure

Data-based simpleTypes

Array-based simpleTypes

General simpleTypes

Numeric types

Links and References

References

General information components

General components

STMML provides a very small number of abstract elements to capture frequently
encountered concepts in STM documents. There are no predetermined semantics or
ontology; it is expected that descriptive metadata will be added through dictionaries.
All elements can contain any element children and can carry the common STM
attributes. Currently there are the following:

object. Almost anything - concrete, abstract, representable by a noun. Objects
can have properties added through scalar, etc.

action. Represents an action performed during a scientific narrative. It has
attributes describing a time-line and conditions so that a procedure could be
replayed. It has a container actionList which shares these attributes and which
can describe sets of actions.

observation. Contains narrative or other elements describing an observation,
planned or unplanned

Dictionary components

Dictionaries are a major part of STMML and supported as follows:
The dictionary itself:

dictionary. This element defines a dictionary and is often the root element
(though a data instance might also be combined with a dictionary). The
dictionary play a similar role to a simple schema, by defining data types and
other constraints (such as enumerations). By transforming a dictionary to
schema format, schema-based tools can be used for validation. A dictionary is
normally composed of entrys.

entry. An entry contanins information which describes or constrains elements in
a data instance. The link is made through a dictRef attribute on the data
element. Descriptive information can apply to any type of element (not
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necessarily part of or derived from the STM Schema). Constraints are similar to
those in XML Schemas and use the same vocabulary (dataTypes, value ranges,
enumerations, patterns, etc.). They normally apply to elements from the STM
Schema or derived from it.

In addition entrys can constrain elements to have the same higher-level
structures and constraints defined by STM Schema. Thus entrys can require a
data element to be a matrix, of a given type, with fixed number os rows and
columns. These constraints are usually attributes on the entry element, which
therefore maps directly onto the instance. Every entry has a mandatory t er m
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.
MathML or CML).

» definition. An almost mandatory child element of entry, giving a formal definition
of the term

» description. Additional descriptive informati>on for an entry. This can contain
any content, often HTML, but also MathML, CML for description of equations,
chemical formulae, etc.

e alternative. Alternative strings for describing the concept. These can be any of
the stnadard lexical and terminological data categories such as synonyms,
abbreviations, homonyms, etc. (see 1SO12620 for a full range).

* enumeration. A list of allowed values for the data element (or elements in
arrays, matrices).

* relatedEntry. A related entry. Sometimes this is descriptive (e.g. "seeAlso"
provides additional information on related concepts). It can also be used for
constraints, and there is a small controlled vocabulary of relationships, but no
universal syntax. We support parentage (e.g. through "partitiveParent” =
"partOf"). In principle this can be used with appinfo to provide algorithmically
constructed relationships.

e attributes. A wide range of constraints is provided through attributes, several
being similar to facets on XML Schema datatypes:

* rows and columns, the structure of the data element.

 recommendedUnits, units and unitType, the units of the data element.

* minExclusive, mininclusive, maxExclusive and maxInclusive, the value
of the data element.

» totalDigits, fractionDigits, length, maxLength, minLength and pattern.
The lexical form of the data element.

* annotation. Similar to XML Schema, this has children documentation for
information about the entry (normally curatorial) and appinfo to describe entries
and constraints in machine-processable fashion. .

Metadata

STMML supports metadata through the element metadata. If necessary several of
these can be contained in a metadataList element.

Scientific Units

Groups (for schema maintenance and re-use)
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ELEMENTS

aC t | on [el.action]

An action which might occur in scientific data or narrative.

An action which might occur in scientific data or narrative. The definition is

deliberately vague, intending to collect examples of possible usage. Thus an action

could be addition of materials, measurement, application of heat or radiation. The

content model is unrestricted. act i on iself is normally a child of actionList

The start, end and duration attributes should be interpreted as

 XSD dateTimes and XSD durations. This allows precise recording of time of day,
etc, or duration after start of actionList. A convent i on="xsd" attribute should
be used to enforce XSD.

e anumerical value, with a units attribute linked to a dictionary.

* ahuman-readable string (unlikely to be machine processable)

start Condi ti on and endCondi ti on values are not constrained, which allows

XSL-like t est attribute values. The semantics of the conditions are yet to be defined

and at present are simply human readable.

The order of the act i on elements in the document may, but will not always, define

the order that they actually occur in.

A delay can be shown by an act i on with no content. Repeated actions or

actionLists are indicated through the count attribute.

<acti onLi st
xm ns="http://ww. xm -cm . org/ schema/ st nm "
title="boiling two eggs for breakfast">
<I-- start cooking at 9am -->
<action title="turn on heat" start="T09: 00: 00"
conventi on="xsd"/ >
<I'-- human readabl e description of tinme to start action -->
<action title="put egg into pan" startCondition="water is
boi | i ng" count="2"/>

<l-- the duration is expressed in | SO8601 format -->
<action title="boil eggs for 4 m nutes" duration="04:00"/>
<I-- action immediately follows |ast action -->

<action title="renove egg from pan" count="1"/>

<action title="boil second egg for a bit |onger”
dur ati on="about half a m nute"/>

<l-- action immediately follows |ast action -->

<action title="renove egg from pan" count="1"/>
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</ acti onLi st >

<actionList title="preparation of silanols">
<p>This is a conversion of a chem cal synthesis to STM\ML.. W
have deli berately not marked up the chem stry in this
exanpl e! </ p>
<action title="step2">
<p>Take 1 nmmol of the diol and dissolve in dioxan in
<object title="fl ask">
<scal ar title="volume" units="units: m">25</scal ar >
</ obj ect >
</ p>
</ acti on>
<action title="step2">
<p>Pl ace flask in water bath with nagnetic stirrer</p>
</ acti on>
<I-- wait until certain condition -->
<actionLi st endCondition="bath tenperature stabilised"/>
<action title="step3">
<p>Add 0.5 m 1 M H2SO4</ p>
</ action>

<l-- carry out reaction -->
<actionLi st endCondition="reaction conplete; no diol spot
remai ns on TLC'>
<actionList title="check tlc">
<l-- wait for half an hour -->
<action duration="half an hour"/>
<action title="tlc">
<p>extract solution and check diol spot on TLC</p>
</ action>
</ acti onLi st >
</ acti onLi st >

<l-- work up reaction -->
<action title="step5">
<p>Add 10 ml water to flask</p>
</ action>
<action title="step6">
<p>Neutralize acid with 10% NaHCO3</ p>
</ action>
<action title="step7" count="3">
<p>Extract with 10m ether</p>
</ action>
<action title="step8">
<p>Conbi ne et her |ayers</p>
</ action>
<action title="step9" count="2">
<p>Wash ether with 10 M water</p>
</ action>
<action title="steplO">
<p>Wash ether with 10 m saturated Nad </ p>
</ action>
<action title="stepll">



<p>Dry over anhydrous Na2SO4 and renove solvent on rotary
evapor at or </ p>
</ acti on>
</ acti onLi st >

Content Model
(ANY [lax])*

titl elatttite]

A title on an element.

No controlled value.

<action title="turn on heat" start="TO09: 00: 00"

conventi on="xsd"/ >
|

I d[att.id]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

An attribute providing a unique ID for an element
T

convent i onfatt.convention]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</ scal ar >
<l-- error -->
<scal ar dict Ref ="npt 23">123</scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?
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A reference to a convention

There is no controlled vocabulary for conventions, but the author must ensure that
the semantics are openly available and that there are mechanisms for
implementation. The convention is inherited by all the subelements, so that a
convention for nol ecul e would by default extend to its bond and at omchildren.
This can be overwritten if necessary by an explicit convent i on.

It may be useful to create conventions with namespaces (e.g. i upac: nane). Use of
convent i on will normally require non-STMML semantics, and should be used with
caution. We would expect that conventions prefixed with "ISO" would be useful, such
as ISO8601 for dateTimes.

There is no default, but the conventions of STMML or the related language (e.g.
CML) will be assumed.

<bond conventi on="fooChenl order="-5"

xm ns: f ooChenm="htt p: / / ww. f ooCheni conventi ons"/ >
T —

di ct Ref [att.dictRef]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23" >123</ scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]J*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a dictionary entry.

Elements in data instances such as scalar may have a di ct Ref attribute to point to
an entry in a dictionary. To avoid excessive use of (mutable) filenames and URIs we
recommend a namespace prefix, mapped to a namespace URI in the normal
manner. In this case, of course, the namespace URI must point to a real XML
document containing entry elements and validated against STMML Schema.
Where there is concern about the dictionary becoming separated from the document
the dictionary entries can be physically included as part of the data instance and the
normal XPointer addressing mechanism can be used.
This attribute can also be used on dictionary elements to define the namespace
prefix
<scal ar dataType="xsd:float" title="surfaceArea"

di ct Ref ="cm Phys: sur f Area”

xm ns: cm Phys="http://ww. xm -cm . org/ di ct/ physi cal "

uni ts="units: cn">50</scal ar >
<stmlist xmns:stnm"http://ww. xm -cm . org/ schema/ st nm ">
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<st m observati on>
<p>We observed <object count="3" dictRef="foo:pl"/>
constructing dwellings of different material </ p>
</ st m observati on>
<stmentry id="pl" tern¥"pig">
<stmdefinition>A donesticated animal.</stmdefinition>
<st m descri pti on>Predat ors incl ude
wol ves</ st m descri pti on>
<stm description class="scientificNanme">Sus
scrof a</ st m descri pti on>
</stmentry>
</stmlist>

St art [att.action.start]

The start time

The start time in any allowable XSD representation of date, time or dateTime. This
will normally be a clock time or date.

st art Condi t | onatt.action.startCondition]

The start condition

This can describe the condition(s) that has to be met before an action can begin,
such as in a recipe. Semantics are unexplored but could be used to control robotic
operations.

dur at I on[att.action.duration]

The duration of the action
Semantics undefined.

end [att.action.end]

The end time

The start time in any allowable XSD representation of date, time or dateTime. This
will normally be a clock time or date.

endCondi t i on[att.action.endCondition]

The end condition

At present a human-readable string describing some condition when the ac tion
should end. As XML develops it may be possible to add machine-processable
semantics in this field.

uni t Siatt.units]

Scientific units
These will be linked to dictionaries of units with conversion information, using
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namespaced references (e.g. si : m

Distinguish carefully from unitType which is an element describing a type of a unit in
a unitList

<stmunitList xmns:stm="http://ww. xm -cm . org/schema/stnmm ">

<stmunitType id="Iength" nanme="| ength">
<st m di nrensi on nanme="I| engt h" power="1"/>
</stmunitType>

<stmuni tType id="tinme" name="tine">
<st m di nensi on nanme="tinme" power="1"/>
</stmunitType>

<l-- ... -->

<stmuni t Type i d="di nensi onl ess" name="di nensi onl ess">
<st m di nensi on nane="di nensi onl ess" power="1"/>
</stmunitType>

<! --
-->

<l -- ========================== deri ved types
e A

<l --

-->

<stmuni t Type i d="accel erati on" nane="accel erati on">
<st m di nrensi on nanme="I| engt h" power="1"/>
<st m di mensi on name="ti ne" power="-2"/>
</stmunitType>

<l-- ... -->

<stmunit id="second" name="second" unitType="tinme">
<stm description>The SI unit of tine</stmdescription>
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</stmunit>

<stmunit id="neter" nane="neter" unitType="I|ength"
abbrevi ati on="nt">
<st mdescription>The SI unit of |ength</stm description>
</stmunit>

<l-- ... -->

<stmunit id="kg" nanme="nanel ess" unitType="di nensi onl ess"
abbrevi ati on="nodi ni' >
<stm description>A fictitious parent for dinensionless
uni t s</ st m descri ption>
</stmunit>

<l --

o>

<l -- ===================== derived SI units
S e e e e e e e e

<l--

o>

<stmunit id="newton" name="newton" unitType="force">
<st mdescription>The SI unit of force</stmdescription>
</stmunit>

S

<l-- nultiples of fundanental SI units -->
<stmunit id="g"
par ent SI =" kg"
mul tiplierToSI="0.001"
abbrevi ati on="g">
<st m description>0.001 kg. </stmdescription>
</stmunit>

nane="gran!' unit Type="nass"

<stmunit id="cel sius" nane="Cel sius" parentSlI="k"
mul tiplierToSI="1"
const ant ToSI =" 273. 18" >
<st m descri pti on><p>A common unit of

t enper at ur e</ p></ st m descri pti on>

</stmunit>

<l -- fundanmental non-S|I units -->

<stmunit id="inch" name="inch" parentSl="neter"
abbrevi ati on="in"
mul tiplierToSl="0.0254" >
<st m descripti on>An inperial neasure of

| engt h</ st m descri pti on>

</stmunit>

<l-- derived non-SlI units -->
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<stmunit id="I" nanme="litre" unitType="vol une"
par ent SI =" et er Cubed"
abbrevi ati on="1"
mul tiplierToSI="0.001">
<stmdescription>Nearly 1 dnt*3 This is not quite
exact </ st m descri pti on>
</stmunit>

<l-- ... -->

<stmunit id="fahr" nanme="fahrenheit" parentSI="k"
abbrevi ati on="F"
mul ti plierToSI="0.55555555555555555"
constant ToSI ="-17. 777777777777777777" >
<st m descri pti on>An obsol escent unit of tenperature stil
used i n popul ar
met eor ol ogy</ st m descri pti on>
</stmunit>

</stmunitList>
[xsd:string]

Scientific units on an element.

These must be taken from a dictionary of units. There should be some mechanism

for validating the type of the units against the possible values of the element.
T

count

A count multiplier for an element

Many elements represent objects which can occur an arbitrary number of times in a
scientific context. Examples are act i on, obj ect or nol ecul es.

<list>

<object title="frog" count="10"/>

<action title="step3" count="3">
<p>Add 10 m reagent</p>

</ action>

</list>

[xsd:nonNegativelnteger]

Number of times the action should be repeated
A

r ef [att.ref]

A reference to an existing element

A reference to an existing element in the document. The target of the ref attribute
must exist. The test for validity will normally occur in the element's appi nf o
Any DOM Node created from this element will normally be a reference to another



-p. 13

Node, so that if the target node is modified a the dereferenced content is modified. At
present there are no deep copy semantics hardcoded into the schema.

BASE: idType

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _:). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.

[xsd:string]
Pattern: [A-Za-z0-9 -]+(:[A-Za-z0-9_-]+)?

A reference to an element of given type

r ef modifies an element into a reference to an existing element of that type within
the document. This is similar to a pointer and it can be thought of a strongly typed
hyperlink. It may also be used for "subclassing” or "overriding" elements.

<cni >
<nol ecul e i d="nl">
<at omArr ay>
<at om el enent Type="N"/>
<at om el enent Type="0"/ >
</ at omAr r ay>
</ mol ecul e>
<htm : p>The action of <nol ecule ref="#ml"/> on cardiac
muscle ...</htm:p>
</cm >

t ypelatt.action.type]

The type of the action.
Semantics are not controlled.

aCt | Onl_| St [el.actionList]

A container for a group ofactions

Act i onLi st contains a series ofact i ons or nestedact i onLi st s.
See examples inaction

<I-- denonstrating parallel and sequential actions -->
<actionLi st order="parallel” endCondition="all food cooked">
<l-- neat and potatoes are cooked in parallel -->

<actionList title="neat">



<action title="cook" endCondition="cooked">
<p>Roast neat </ p>
</ action>
<acti on><p>Keep warm i n oven</p></action>
</ acti onLi st >
<actionList title="vegetabl es">
<actionList title="cookVeg" endCondition="cooked">
<action title="boil water"” endCondition="water boiling">
<p>Heat wat er </ p>
</ acti on>
<action title="cook" endCondition="potatoes cooked">
<p>Cook pot at oes</ p>
</ action>
</ acti onLi st >
<acti on><p>Keep warm i n oven</p></action>
</ actionLi st >
</ actionLi st >
Content Model

( ANY [lax])*

I
titl elatttite]

A title on an element.

No controlled value.

<action title="turn on heat" start="T09: 00: 00"

conventi on="xsd"/ >
]

I dlatt.id]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

An attribute providing a unique ID for an element
——

convent i on[att.convention]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.
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<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23">123</scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9 ]*)?

A reference to a convention

There is no controlled vocabulary for conventions, but the author must ensure that
the semantics are openly available and that there are mechanisms for
implementation. The convention is inherited by all the subelements, so that a
convention for nol ecul e would by default extend to its bond and at omchildren.
This can be overwritten if necessary by an explicit convent i on.

It may be useful to create conventions with namespaces (e.g. i upac: nane). Use of
convent i on will normally require non-STMML semantics, and should be used with
caution. We would expect that conventions prefixed with "ISO" would be useful, such
as I1SO8601 for dateTimes.

There is no default, but the conventions of STMML or the related language (e.g.
CML) will be assumed.

<bond conventi on="fooChenl' order="-5"

xm ns: f ooChem="htt p: / / ww. f ooCheni conventi ons"/ >
T

di ct Ref [att.dictRef]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23">123</scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a dictionary entry.

Elements in data instances such as scalar may have a di ct Ref attribute to point to
an entry in a dictionary. To avoid excessive use of (mutable) filenames and URIs we
recommend a namespace prefix, mapped to a namespace URI in the normal
manner. In this case, of course, the namespace URI must point to a real XML
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document containing entry elements and validated against STMML Schema.
Where there is concern about the dictionary becoming separated from the document
the dictionary entries can be physically included as part of the data instance and the
normal XPointer addressing mechanism can be used.
This attribute can also be used on dictionary elements to define the namespace
prefix
<scal ar dataType="xsd:float" title="surfaceArea"
di ct Ref ="cm Phys: sur f Area”
xm ns: cm Phys="http://ww. xm -cnl . org/ di ct/ physi cal "
uni ts="uni ts: cnk">50</ scal ar >
<stmlist xmns:stn="http://ww. xm -cm . org/schema/ st nm ">
<st m observati on>
<p>We observed <object count="3" dictRef="foo:pl"/>
constructing dwellings of different material </ p>
</ st m observati on>
<stmentry id="pl" tern¥"pig">
<stm definition>A donesticated ani mal.</stmdefinition>
<st m descri pti on>Predat ors i ncl ude
wol ves</ st m descri pti on>
<stm description class="scientificNane">Sus
scrof a</ st m descri pti on>
</stmentry>
</stmlist>

st ar t [att.action.start]

The start time

The start time in any allowable XSD representation of date, time or dateTime. This
will normally be a clock time or date.

st art Condi t i on[att.action.startCondition]

The start condition

This can describe the condition(s) that has to be met before an action can begin,
such as in a recipe. Semantics are unexplored but could be used to control robotic
operations.

dur at i on[att.action.duration]

The duration of the action
Semantics undefined.

end [att.action.end]

The end time

The start time in any allowable XSD representation of date, time or dateTime. This
will normally be a clock time or date.

endCondi t i on[att.action.endCondition]
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The end condition

At present a human-readable string describing some condition when the ac tion
should end. As XML develops it may be possible to add machine-processable

semantics in this field.
]

uni t Siatt.units]

Scientific units

These will be linked to dictionaries of units with conversion information, using
namespaced references (e.g. si : m

Distinguish carefully from unitType which is an element describing a type of a unit in
a unitList

<stmunitList xmns:stm="http://ww. xm -cm . org/schema/stm ">

<stmuni t Type id="I|ength" name="| ength">
<st m di nrensi on nanme="I| engt h" power="1"/>
</stmunitType>

<stmunitType id="tinme" name="tinme">
<st m di nensi on name="tinme" power="1"/>
</stmunitType>

<l-- L -

<stm uni t Type i d="di nensi onl ess"” name="di nensi onl ess" >
<st m di nensi on nane="di nensi onl ess" power="1"/>
</stmunitType>

<I--
RS
<! -- ========================== derived types
e
B

<stmuni t Type i d="accel erati on" nane="accel erati on">
<st m di nensi on nane="|engt h" power="1"/>
<st m di nensi on name="ti ne" power="-2"/>
</stmunitType>

<l-- ... -->
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<!--

-->

] oo S f UndarTEnt a| Sl Uni tS
e e e e e e e N

=il o

-->

<stmunit id="second" name="second" unitType="tinme">
<stm description>The SI unit of tine</stmdescription>
</stmunit>

<stmunit id="neter" name="neter" unitType="I|ength"
abbrevi ati on="ni">
<stm description>The SI unit of |ength</stmdescription>
</stmunit>

<l-- ... -->

<stmunit id="kg" nane="nanel ess" unit Type="di nensi onl ess”
abbrevi ati on="nodi ni' >
<stm description>A fictitious parent for dinensionless
uni t s</ st m descri pti on>
</stmunit>

<stmunit id="newton" nanme="newton" unitType="force">
<st mdescription>The SI unit of force</stmdescription>
</stmunit>

<l-- ... -->
<l-- nultiples of fundanental SI units -->

<stmunit id="g" nanme="gram' unitType="nass"
par ent SI =" kg"
mul tiplierToSI="0.001"
abbrevi ati on="g">
<st m descri ption>0.001 kg. </stmdescription>
</stmunit>

<stmunit id="cel sius" nane="Cel sius" parentSI="k"
mul tiplierToSI="1"
const ant ToSI ="273. 18" >
<st m descri pti on><p>A common unit of

t enper at ur e</ p></ st m descri pti on>
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</stmunit>
<l -- fundanental non-SI units -->

<stmunit id="inch" name="inch" parentSl="neter"
abbrevi ati on="in"
mul tiplierToSI="0.0254" >
<stm description>An inperial neasure of
| engt h</ st m descri pti on>
</stmunit>

<l-- derived non-SlI units -->

<stmunit i1d="1" nanme="litre" unitType="vol une"
par ent SI =" et er Cubed”
abbrevi ati on="1"
mul tiplierToSI="0.001">
<stm description>Nearly 1 dnt*3 This is not quite
exact </ st m descri pti on>
</stmunit>

Lo L o-->

<stmunit id="fahr" nanme="fahrenheit" parentSl="Kk"
abbrevi ati on="F"
mul tiplierToSI="0.55555555555555555"
constant ToSI ="-17. 777777777777777777" >
<st m descri pti on>An obsol escent unit of tenperature stil
used in popul ar
nmet eor ol ogy</ st m descri pti on>
</stmunit>

</stmunitList>
[xsd:string]

Scientific units on an element.

These must be taken from a dictionary of units. There should be some mechanism

for validating the type of the units against the possible values of the element.
I —

count

A count multiplier for an element

Many elements represent objects which can occur an arbitrary number of times in a
scientific context. Examples are act i on, obj ect or nol ecul es.

<list>

<obj ect title="frog" count="10"/>

<action title="step3" count="3">
<p>Add 10 m reagent</p>

</ action>

</list>



[xsd:nonNegativelnteger]

Number of times the action should be repeated
|

typeq

The type of the actionList; no defined semantics
e —

order [att.actionList.order]

Describes whether child elements are sequential or parallel. There is no default.

Allowed values
e sequential
o parallel

al t er nat | Ve[el.alternative]

An alternative name for an entry

At present a child of entry which represents an alternative string that refers to the
concept. There is a partial controlled vocabulary in al t er nat i veType with values
such as :
*  synonym
e acronym
* abbreviation

<entry term="amoni a" id="al">

<alternative type="synonyni>Spirits of
hart shorn</al ternative>
<alternative type="ny:fornul a">NH3</al ternative>

</entry>
Content Model
[xsd:string]
T
t y pelatt.alternative.type]
UNION OF
Allowed values
*  synonym
e quasi-synonym
acronym
* abbreviation
*  homonym
* identifier
BASE: namespaceRefType

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
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generic URI.
<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23">123</scal ar >
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

annOt at | On[el.annotation]

A documentation container similar to annot at i on in XML Schema.

A documentation container similar to annot at i on in XML Schema. At present this is
experimental and designed to be used for dictionaries, units, etc. One approach is to
convert these into XML Schemas when the docunent at i on and appi nf o children
will emerge in their correct position in the derived schema.
It is possible that this may develop as a useful tool for annotating components of
complex objects such as molecules.
<entry term="matrix"
xm ns="http://ww. xm -cnl . org/ schema/ st mi ">

<annot at 1 on>

<docunentation><!--This refers to mat hemati cal

mat ri ces- - >></ docunent ati on>

<appi nfo><!-- ...sone code to describe and support
matrices ... --></appinfo>
</ annot ati on>
</entry>

Content Model

(documentation|appinfo)*
T

sour cej

Source of the annotation

Semantics undefined

<entry term="matrix"
xm ns="http://ww. xm -cm . org/ schema/ st nm ">
<annot at 1 on>
<docunentation><!--This refers to mat hemati cal
mat ri ces- - >></ docunent ati on>
<appi nfo><!-- ...sone code to describe and support
matrices ... --></appinfo>
</ annot ati on>
</entry>
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ap p | nf 0) [el.appinfo]

A container similar to appi nf o in XML Schema.

A container for machine processable documentation for an entry. This is likely to be
platform and/or language specific. It is possible that XSLT, RDF or XBL will emerge
as generic languages

See annotation and documentation for further information

An example in XSLT where an element f oo calls a bespoke template

<s:appinfo
xm ns:s="http://ww. xm -cm . org/ schema/ cm 2/ core”
xm ns="http://ww. w3. org/ 1999/ XSL/ Tr ansf or ni' >
<tenpl ate mat ch="f 00" >
<cal | -tenpl at e name="processFoo"/ >
</tenpl at e>
</ s: appi nf 0>

Content Model
(ANY [lax])*

sour cej

Source of the appinfo

Semantics undefined

<entry term="matrix"
xm ns="http://ww. xm -cm . org/ schema/ st nm " >
<annot ati on>
<docunentation><!--This refers to nat hemati cal
mat ri ces- - >></ docunent ati on>

<appi nfo><!-- ...sone code to describe and support
matrices ... --></appinfo>
</ annot ati on>
</entry>

arr ay [el.array]

A homogenous 1-dimensional array of similar objects.

ar r ay manages a homogenous 1-dimensional 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 always be >= 1.

The default delimiter is whitespace. The nor mal i ze- space() function of XSLT
could be used to normalize all whitespace to single spaces and this would not affect
the value of the array elements. To extract the elements

j ava. l ang. Stri ngTokeni zer could be used. If the elements themselves contain



whitespace then a different delimiter must be used and is identified through the
del i m t er attribute. This method is mandatory if it is required to represent empty
strings. If a delimiter is used it MUST start and end the array - leading and trailing
whitespace is ignored. Thus si ze+1 occurrences of the delimiter character are
required. If non-normalized whitespace is to be encoded (e.g. newlines, tabs, etc)
you are recommended to translate it character-wise to XML character entities.
Note that normal Schema validation tools cannot validate the elements of array (they
are defined as st r i ng) However if the string is split, a temporary schema can be
constructed from the type and used for validation. Also the type can be contained in a
dictionary and software could decide to retrieve this and use it for validation.
When the elements of the ar r ay are not simple scalars (e.g. scalars with a value
and an error, the scal ar s should be used as the elements. Although this is verbose,
it is simple to understand. If there is a demand for more compact representations, it
will be possible to define the syntax in a later version.
<array size="5" title="val ue"

dat aType="xsd: decimal "> 1.23 2.34 3.45 4.56 5.67</array>
the si ze attribute is not mandatory but provides a useful validity check):
<array size="5" title="initials" dataType="xsd:string"

delimter="/">A B//C/D-EF <larray>
Note that the second array-element is the empty string ".
<array title="nass" size="4"

uni ts="unit:g"

error Basi s="obser vedSt andar dDevi ati on"

m nVal ues="10 11 10 9"

maxVal ues="12 14 12 11"

errorValues="1 2 1 1"

dat aType="xsd: float">11 12.5 10.9 10.2
</array>

Content Model
[xsd:string]

titl elatt.tite]

A title on an element.

No controlled value.

<action title="turn on heat" start="T09: 00: 00"

conventi on="xsd"/ >
]

I dlatt.id]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
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[xsd:string]
Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

An attribute providing a unique ID for an element
T

convent i onfatt.convention]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23">123</scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a convention

There is no controlled vocabulary for conventions, but the author must ensure that
the semantics are openly available and that there are mechanisms for
implementation. The convention is inherited by all the subelements, so that a
convention for nol ecul e would by default extend to its bond and at omchildren.
This can be overwritten if necessary by an explicit convent i on.

It may be useful to create conventions with namespaces (e.g. i upac: nane). Use of
convent i on will normally require non-STMML semantics, and should be used with
caution. We would expect that conventions prefixed with "ISO" would be useful, such
as 1SO8601 for dateTimes.

There is no default, but the conventions of STMML or the related language (e.g.
CML) will be assumed.

<bond conventi on="fooChenl order="-5"

xm ns: f ooChen¥"htt p: / / ww. f ooCheni conventi ons"/ >
T

di ct Ref [att.dictRef]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>

<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</ scal ar >

<l-- error -->
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<scal ar di ct Ref ="npt 23" >123</ scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a dictionary entry.

Elements in data instances such as scalar may have a di ct Ref attribute to point to
an entry in a dictionary. To avoid excessive use of (mutable) filenames and URIs we
recommend a namespace prefix, mapped to a namespace URI in the normal
manner. In this case, of course, the namespace URI must point to a real XML
document containing entry elements and validated against STMML Schema.
Where there is concern about the dictionary becoming separated from the document
the dictionary entries can be physically included as part of the data instance and the
normal XPointer addressing mechanism can be used.
This attribute can also be used on dictionary elements to define the namespace
prefix
<scal ar dataType="xsd:float" title="surfaceArea"
di ct Ref ="cml Phys: surf Area"
xm ns: cm Phys="http://ww. xm -cm . org/ di ct/ physi cal "
uni t s="uni ts: cnk">50</ scal ar >
<stmlist xmns:stnm="http://ww. xm -cml . org/ schema/ st nm ">
<st m observati on>
<p>We observed <object count="3" dictRef="foo:pl"/>
constructing dwellings of different material </ p>
</ st m observati on>
<stmentry id="pl" tern¥"pig">
<stmdefinition>A donesticated ani mal.</stm definition>
<st m descri pti on>Predators incl ude
wol ves</ st m descri pti on>
<st m description class="scientificNanme">Sus
scrof a</ st m descri pti on>
</stmentry>

</stmlist>
]

dat aTypegREQUIRED

an enumerated type for all builtin allowed dataTypes in STM

dat aTypeType represents an enumeration of allowed dataTypes (at present
identical with those in XML-Schemas (Part2- datatypes). This means that
implementers should be able to use standard XMLSchema-based tools for validation
without major implementation problems.

It will often be used an an attribute on scalar, array or matrix elements.

<list xmns="http://ww.xm -cm .org/schema/cm 2/ core">
<scal ar dataType="xsd: bool ean” title="she |oves

me" >t rue</ scal ar >
<scal ar dataType="xsd:float" title="x">23.2</scal ar>
<scal ar dataType="xsd:duration" title="egg

ti mer">PMi</ scal ar >
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<scal ar dataType="xsd: dateTine" title="current data and
ti me">2001- 02-01: 00: 30</ scal ar>

<scal ar dataType="xsd:tinme" ti

<scal ar dataType="xsd: date" ti
it">1752-09-10</scal ar>

<scal ar dataType="xsd: anyURI " title="CM
site">http://ww. xm -cml . org/ </scal ar >

<scal ar dataType="xsd: QNane" title="CM
at ont >cnl : at onx/ scal ar >

<scal ar dataType="xsd: normalizedString" title="song">the
nouse ran up the cl ock</scal ar>

<scal ar dataType="xsd: | anguage" title="UK
Engl i sh">en- GB</ scal ar >

<scal ar dataType="xsd: Nane" titl e="atonl>at onk/scal ar>

<scal ar dataType="xsd: I D" title="XM. I D'> 123</scal ar>

<scal ar dataType="xsd:integer" title="the
answer " >42</ scal ar>

<scal ar dataType="xsd: nonPosi tivel nteger"”
title="zero">0</scal ar >
</list>

| e="wake up">06: 00</scal ar>
| e="where is

~— —+

UNION OF

Allowed values
xsd:string
xsd:boolean
xsd:float
xsd:double
xsd:decimal
xsd:duration
xsd:dateTime
xsd:time
xsd:date
xsd:gYearMonth
xsd:gYear
xsd:gMonthDay
xsd:gDay
xsd:gMonth
xsd:hexBinary
xsd:base64Binary
xsd:anyURI
xsd:QName
xsd:NOTATION
xsd:normalizedString
xsd:token
xsd:language
xsd:IDREFS
xsd:ENTITIES
xsd:NMTOKEN
xsd:NMTOKENS
xsd:Name
xsd:NCName
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xsd:ID

xsd:IDREF
xsd:ENTITY
xsd:integer
xsd:nonPositivelnteger
xsd:negativelnteger
xsd:long

xsd:int

xsd:short

xsd:byte
xsd:nonNegativelnteger
xsd:unsignedLong
xsd:unsignedint
xsd:unsignedShort
xsd:unsignedByte
xsd:positivelnteger
[xsd:QName]

The mandatory data type.

All elements of the array must have the same dataType
A

error Val uesg

An array of floats

An array of floats or other real numbers. Not used in STM Schema, but re-used by

CML and other languages.

<atomArray xm ns="http://ww. xm -cm . org/schema/ cm 2/ core"
x2="1.2 2.3 3.4 5.6"/>

XSD:LIST of xsd:decimal

an optional array of error values for numeric arrays
——

er r or Basi Sjatt.errorBasis]

The basis of an error value

Errors in values can be of several types and this simpleType provides a small
controlled vocabulary
<scal ar
dat aType="xsd: deci mal "
errorVal ue="1.0"
error Basi s="obser vedSt andar dDevi ati on"
title="body weight"
di ct Ref =" zoo: bodywt "
uni ts="units:g">34. 3</scal ar>
Allowed values
observedRange
observedStandardDeviation
observedStandardError
estimatedStandardDeviation
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. estimatedStandardError

m nVal uesy

An array of floats

An array of floats or other real numbers. Not used in STM Schema, but re-used by
CML and other languages.

<atomArray xm ns="http://ww. xm -cm . org/ schema/ cm 2/ core"
x2="1.2 2.3 3.4 5.6"/>
XSD:LIST of xsd:decimal

an optional array of minimum values for numeric arrays
I ——

maxVal uesy

An array of floats

An array of floats or other real numbers. Not used in STM Schema, but re-used by

CML and other languages.

<atomArray xm ns="http://ww. xm -cm . org/schema/ cm 2/ core"
x2="1.2 2.3 3.4 5.6"/>

XSD:LIST of xsd:decimal

an optional array of maximum values for numeric arrays
——

uni t Siatt.units]

Scientific units

These will be linked to dictionaries of units with conversion information, using
namespaced references (e.g. si : m

Distinguish carefully from unitType which is an element describing a type of a unit in
a unitList

<stmunitList xmns:stm"http://ww. xm -cm . org/schema/ st ">

<stmuni t Type id="1ength" name="| ength">
<st m di nrensi on nanme="I| engt h" power="1"/>
</stmunitType>

<stmunitType id="tine" name="tinme">
<st m di nrensi on nanme="ti ne" power="1"/>
</stmunitType>
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IR >

<stm uni t Type id="di nensi onl ess" nane="di nensi onl ess" >
<st m di nensi on nane="di nensi onl ess" power="1"/>
</stmunit Type>

<l --
- T T T
SIEEg———————————————— "Nl RVERRTIES
I
- e

<stmuni t Type id="accel erati on" nane="accel erati on">
<st m di nensi on nane="| engt h" power="1"/>
<st m di nensi on name="ti ne" power="-2"/>
</stmunitType>

Lo L o-->

<stmunit id="second" nanme="second" unitType="tinme">
<st m description>The Sl unit of tine</stmdescription>
</stmunit>

<stmunit i1d="neter" nane="neter" unitType="Iength"
abbrevi ati on="nt>
<stm description>The SI unit of |ength</stmdescription>
</stmunit>

IR >

<stmunit 1d="kg" nanme="nanel ess" unit Type="di nensi onl ess"
abbr evi ati on="nodi nf' >
<stm description>A fictitious parent for dinensionless
uni t s</ stm descri pti on>
</stmunit>



>

<stmunit id="newton" name="newton" unitType="force">
<stm description>The Sl unit of force</stmdescription>

</stmunit>

<l-- ... -->
<l-- nultiples of fundanental SI units -->

<stmunit id="g" nanme="gram' unitType="nass"
par ent SI =" kg"
mul tiplierToSI="0.001"
abbrevi ati on="g">
<stm descripti on>0. 001 kg. </stmdescription>
</stmunit>

<stmunit id="celsius" nane="Cel sius" parentS|="Kk"
mul tiplierToSI="1"
const ant ToSI =" 273. 18" >
<st m descri pti on><p>A common unit of

t enper at ur e</ p></ st m descri pti on>

</stmunit>

<l -- fundanental non-S|I units -->

<stmunit id="inch" nane="inch" parentSl="neter"
abbrevi ati on="in"
mul tiplierToSI="0.0254" >
<stm descri pti on>An inperial neasure of

| engt h</ st m descri pti on>

</stmunit>

<l-- derived non-SI units -->

<stmunit id="I" nanme="litre" unitType="vol une"
par ent SI =" nmet er Cubed"”
abbrevi ation="1"
mul tiplierToSI="0.001">
<stm description>Nearly 1 dn**3 This is not quite
exact </ st m descri pti on>
</stmunit>

<l-- ... -->

<stmunit id="fahr" nanme="fahrenheit" parentS|="k"
abbrevi ati on="F"
mul ti plierToSI="0.55555555555555555"
constant ToSI ="- 17. 777777777777777777" >

<stm descri pti on>An obsol escent unit of tenperature stil

used i n popul ar
nmet eor ol ogy</ st m descri pti on>
</stmunit>

</stmunitList>
[xsd:string]

-p. 30
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Scientific units on an element.

These must be taken from a dictionary of units. There should be some mechanism

for validating the type of the units against the possible values of the element.
A

del i m t er [att.delimiter]

A non-whitespace character used in arrays to separate components

Some STMML elements (such as array) have content representing concatenated
values. The default separator is whitespace (which can be normalised) and this
should be used whenever possible. However in some cases the values are empty, or
contain whitespace or other problematic punctuation, and a delimiter is required.
Note that the content string MUST start and end with the delimiter so there is no
ambiguity as to what the components are. Only printable characters from the ASCII
character set should be used, and character entities should be avoided.

When delimiters are used to separate precise whitespace this should always consist
of spaces and not the other allowed whitespace characters (newline, tabs, etc.). If the
latter are important it is probably best to redesign the application.

<array size="4" dataType="xsd:string" delimter="|"> A B12||D
and E| </array>

The values in the array are
"A', "B12", "" (enpty string) and "D and E"
note the spaces

[xsd:string]

A delimiter character for arrays and matrices

By default array components (‘elements' in the non-XML sense) are
whitespace-separated. This fails for components with embedded whitespace or
missing completely:

Exanpl e:

In the protein database ' CA and 'CA are different
atomtypes, and and array coul d be:

<array delimter="/" dictRef="pdb: atonifypes">/ N
CA/ CA/ N </array>

Note that the array starts and ends with the delimiter, which must be chosen to avoid

accidental use. There is currently no syntax for escaping delimiters.
A ——

Si Ze[att.size]

The size of an array

The size of an array. Redundant, but serves as a check for processing software
(useful if delimiters are used)

[xsd:positivelnteger]
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The size of an array, matrix, list, etc.
e ——

r ef [att.ref]

A reference to an existing element

A reference to an existing element in the document. The target of the ref attribute
must exist. The test for validity will normally occur in the element's appi nf o

Any DOM Node created from this element will normally be a reference to another
Node, so that if the target node is modified a the dereferenced content is modified. At
present there are no deep copy semantics hardcoded into the schema.

BASE: idType

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

A reference to an element of given type

r ef modifies an element into a reference to an existing element of that type within
the document. This is similar to a pointer and it can be thought of a strongly typed
hyperlink. It may also be used for "subclassing™ or "overriding" elements.

<cni >
<nol ecul e i d="nl">
<at omArr ay>
<at om el enent Type="N"/ >
<atom el enent Type="Q0'/ >
</ at omAr r ay>
</ mol ecul e>
<htm : p>The action of <nolecule ref="#nml"/> on cardi ac
muscle ...</htm:p>
</cm >

def i ni t 1 ONelgefinition)

The definition for a dictionary entry, scientific units, etc.

The definition should be a short nounal phrase definining the subject of the entry.
Definitions should not include commentary, implementations, equations or formulae
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(unless the subject is one of these) or examples. The descri pti on element can be
used for these.

The definition can be in any markup language, but normally XHTML will be used,
perhaps with links to other XML namespaces such as CML for chemistry.

From the IUPAC Dictionary of Medicinal Chemistry
<entry id="a7" ternm="Allosteric enzyne">

<definition>An <a href="#e3">enzyne</ a>
that contains a region to which small, regul atory nol ecul es
("effectors") may bind in addition to and separate fromthe
substrate binding site and thereby affect the catal ytic
activity.

</definition>
f<dﬁscription>0n bi nding the effector, the catalytic activity
of the
<strong>enzyne</strong> towards the substrate nay be enhanced,
in
whi ch case the effector is an activator, or reduced, in which
case
It is a de-activator or inhibitor.

</ descri pti on>
</entry>
Content Model

(ANY [lax])*
T

SOuUr Cejatt.source]

An attribute linking to the source of the information

A simple way of adding metadata to a piece of information. Likely to be fragile since
the URI may disappear.

<list>
<definition source="foo.htm #a3">An ani mal wi th four
| egs</definition>
<definition source="http://ww.foo.conlindex.htm ">
An animal with six |egs</definition>
</list>

deSCF | pt | On[el.description]

Descriptive information in a dictionary entry, etc.

Entries should have at least one separate definitions. descri pti on is then used
for most of the other information, including examples. The cl ass attribute has an
uncontrolled vocabulary and can be used to clarify the purposes of the

descri pti on elements.

From IUPAC Dictionary of Medicinal Chemistry

<entry id="a7" ternm="Allosteric enzyne">
<definition>An <a href="#e3">enzyne</ a>
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that contains a region to which small, regulatory nol ecul es
("effectors™) may bind in addition to and separate fromthe
substrate binding site and thereby affect the catal ytic
activity.

</ definition>

<description>On binding the effector, the catalytic activity
of the
<strong>enzyne</strong> towards the substrate may be enhanced,
in
whi ch case the effector is an activator, or reduced, in which
case
it is a de-activator or inhibitor.

</ descri ption>
</entry>
Content Model

( ANY [lax])*
T

SOUr CeJatt.source]

An attribute linking to the source of the information

A simple way of adding metadata to a piece of information. Likely to be fragile since
the URI may disappear.

<list>

<definition source="foo. htm #a3">An animal w th four
| egs</definition>

<definition source="http://ww.foo.comindex.htm ">
" An animal with six | egs</definition>
</[list>

T
cl ass [att.description.class]
The type of this information. This is not controlled, but examples might include:

»  description
e summary

* note
* usage
e qualifier
d| Ct | ONnar y[el.dictionary]
A dictionary

A dictionary is a container for entry elements. Dictionaries can also contain
unit-related information.

The dictRef attribute on a di ct i onary element sets a namespace-like prefix
allowing the dictionary to be referenced from within the document. In general
dictionaries are referenced from an element using the dictRef attribute.



<stmdictionary
xm ns:stnE"http://ww. xm -cm . org/ schema/ st nm " >
<stmentry id="a001" term="Anplitude for charge density
m xi ng"
dat aType="st m deci nal "
units="arbitrary">
<st m annot ati on>
<st m docunent at i on>
<di v class="summary">Anplitude for charge density
m xi ng</ di v>
<div class="description">Not yet filled in...</div>
</ st m docunent at i on>
</ st m annot ati on>
<stmalternative
t ype="abbrevi ati on">CDM xAnp</stm al ternati ve>
</stmentry>
</stmdictionary>
di cti onary can be used in an instance document to reference the dictionary used.
Example:
<list>
<di ctionary
di ct Ref ="core" href="../dictionary/corebDict.xnl"/>
</list>
Content Model
(unitList*,annotation*,description*,entry*)

I
titl elatttite]

A title on an element.

No controlled value.

<action title="turn on heat" start="T09: 00: 00"

conventi on="xsd"/ >
]

I dlatt.id]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

An attribute providing a unique ID for an element
——

convent i on[att.convention]
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A string referencing a dictionary, units, convention or other metadata.

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</ scal ar>
<l-- error -->
<scal ar di ct Ref ="npt 23" >123</ scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]J*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a convention

There is no controlled vocabulary for conventions, but the author must ensure that
the semantics are openly available and that there are mechanisms for
implementation. The convention is inherited by all the subelements, so that a
convention for nol ecul e would by default extend to its bond and at omchildren.
This can be overwritten if necessary by an explicit convent i on.

It may be useful to create conventions with namespaces (e.g. i upac: nane). Use of
convent i on will normally require non-STMML semantics, and should be used with
caution. We would expect that conventions prefixed with "ISO" would be useful, such
as 1SO8601 for dateTimes.

There is no default, but the conventions of STMML or the related language (e.g.
CML) will be assumed.

<bond conventi on="fooChenl' order="-5"

xm ns: fooChen="htt p: // ww. f ooCheni conventi ons"/>
I

di ct Ref [att.dictRef]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar dict Ref ="chem npt ">123</scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23" >123</ scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9 ]*)?

A reference to a dictionary entry.
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Elements in data instances such as scalar may have a di ct Ref attribute to point to
an entry in a dictionary. To avoid excessive use of (mutable) filenames and URIs we
recommend a namespace prefix, mapped to a namespace URI in the normal
manner. In this case, of course, the namespace URI must point to a real XML
document containing entry elements and validated against STMML Schema.
Where there is concern about the dictionary becoming separated from the document
the dictionary entries can be physically included as part of the data instance and the
normal XPointer addressing mechanism can be used.
This attribute can also be used on dictionary elements to define the namespace
prefix
<scal ar dataType="xsd:float" title="surfaceArea"
di ct Ref ="cm Phys: surf Area"
xm ns: cm Phys="http://ww. xm -cm . org/ di ct/ physi cal "
uni ts="units: cn">50</scal ar >
<stmlist xmns:stn="http://ww. xm -cm . org/schema/ st nm ">
<st m observati on>
<p>We observed <object count="3" dictRef="foo:pl"/>
constructing dwellings of different material </ p>
</ st m observati on>
<stmentry id="pl" tern¥"pig">
<stmdefinition>A donesticated ani mal.</stmdefinition>
<st m descri pti on>Predators incl ude
wol ves</ st m descri pti on>
<stm description class="scientificNane">Sus
scrof a</ st m descri pti on>
</stmentry>
</stmlist>

hr ef [att.dictionary.href]

URI giving the location of the document. Mandatory if di ct Ref present.

d | Mens | on [el.dimension]

A dimension supporting scientific units
This will be primarily used within the defintion of unitss.

<uni t Type id="energy" nanme="energy">
<di mensi on nanme="|engt h" power="1"/>
<di nensi on nanme="nmass" power="1"/>
<di mensi on nanme="ti me" power="-1"/>
</ unitType>

Content Model

0

Nnane[att.dimension.name] REQUIRED
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Allowed values for dimension Types (for quantities).

These are the 7 types prescribed by the Sl system, together with the "dimensionless”
type. We intend to be somewhat uncoventional and explore enhanced values of
"dimensionless", such as "angle". This may be heretical, but we find the present
system impossible to implement in many cases.

Used for constructing entries in a dictionary of units

<uni t Type i d="energy" nane="energy">
<di nensi on name="1|ength" power="2"/>
<di mensi on nanme="nmass" power="1"/>
<di nensi on nanme="tinme" power="-2"/>
</ uni t Type>

Allowed values

* mass
* length

* time

* charge
 amount

*  luminosity

* temperature
 dimensionless
e angle

An angle (formally dimensionless, but useful to have units).

The type of the dimension
Normally taken from the seven Sl types but possibly expandable.

power [att.dimension.power]REQUIRED

The power to which the dimension should be raised
Normally an integer. Must be included, even if unity.

d ocune nt at | on [el.documentation]

Documentation in the annotation of an entry

A container similar to docunent at i on in XML Schema. This is NOT part of the
textual content of an entry but is designed to support the transformation of dictionary
entrys into schemas for validation. This is experimental and should only be used for
dictionaries, units, etc. One approach is to convert these into XML Schemas when
the docunent at i on and appi nf o children will emerge in their correct position in
the derived schema.

Do NOT confuse documentation with the definition or the definition which are part
of the content of the dictionary
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If will probably only be used when there is significant appinfo in the entry or where
the entry defines an XSD-like datatype of an element in the document.

<st m docunent ati on i d="source"

xm ns: stne"http://ww. xm -cm . org/ schema/ st nm " >
Transcri bed from | UPAC website

</ st m docunent ati on>

Content Model
( ANY [lax])*
]

SOUr CeJatt.source]

An attribute linking to the source of the information

A simple way of adding metadata to a piece of information. Likely to be fragile since
the URI may disappear.

<list>
<definition source="foo. htm #a3">An animal wth four
| egs</definition>
<definition source="http://ww.foo.comindex.htm ">
An animal with six | egs</definition>
</list>

I dlatt.id]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

An attribute providing a unique ID for an element

ent I y[el.entry]

A dictionary entry

<entry id="a003" term="al pha"
dat aType="fl oat"



m nl ncl usi ve="0. 0"

maxl| ncl usi ve="180. 0"

reconmendedUni t s="degrees" >

<definition>The al pha cell angle</definition>
</entry>

<entry id="a003"
term="matrix1"
dat aType="fl oat"
rows="3"
col utms="4"
uni t Type="uni t: | ength"
m nl ncl usi ve="0. 0"
max| ncl usi ve="100. 0"
recommendedUni t s="uni t: nf
total Di gits="8"
fractionDi gits="3">
<definition>A matrix of |engths</definition>
<description>A data instance will have a matri x which
poi nts
tothis entry (e.g. dictRef="foo:matrix1"). The matrix nust
be 3*4, conposed of floats in 8. 3 format, of type |ength,
val ues between 0 and 100 and with reconmended units netres.
</ descri ption>
</entry>

Content Model
((alternative|annotation|definition|description|enumeration|relatedEntry)*)

I
titl elatttite]

A title on an element.

No controlled value.

<action title="turn on heat" start="TO09: 00: 00"

conventi on="xsd"/ >
]

I dlatt.id]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.

[xsd:string]
Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?



An attribute providing a unique ID for an element

convent i on[att.convention]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt " >123</ scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23">123</ scal ar >
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a convention

There is no controlled vocabulary for conventions, but the author must ensure that
the semantics are openly available and that there are mechanisms for
implementation. The convention is inherited by all the subelements, so that a
convention for nol ecul e would by default extend to its bond and at omchildren.
This can be overwritten if necessary by an explicit convent i on.

It may be useful to create conventions with namespaces (e.g. i upac: nane). Use of
convent i on will normally require non-STMML semantics, and should be used with
caution. We would expect that conventions prefixed with "ISO" would be useful, such
as ISO8601 for dateTimes.

There is no default, but the conventions of STMML or the related language (e.g.
CML) will be assumed.

<bond conventi on="fooChenl order="-5"
xm ns: f ooChem="htt p: / / ww. f ooCheni conventi ons"/ >

dat aTypeq

r OWSJ

col unmsj

recommendedUni t s[i

Scientific units

These will be linked to dictionaries of units with conversion information, using
namespaced references (e.g. si : m

Distinguish carefully from unitType which is an element describing a type of a unit in
a unitList
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<stmunitList xmns:stn="http://ww. xm -cml . org/schema/stnmm ">

<stmunit Type id="Iength" nanme="|ength">
<st m di nensi on nane="I| engt h" power="1"/>
</stmunitType>

<stmunitType id="tinme" name="tinme">
<st m di nensi on nanme="tinme" power="1"/>
</stmunitType>

<l-- ... -->

<st m uni t Type i d="di nensi onl ess"” name="di nensi onl ess" >
<st m di nensi on nane="di nensi onl ess" power="1"/>
</stmunitType>

<l --
- T T T T
<l -- ========================== derived types
e
-

<stmuni t Type i d="accel erati on" nanme="accel erati on">
<st m di nrensi on nane="I| engt h" power="1"/>
<st m di nensi on nane="tinme" power="-2"/>
</stmunitType>

<l-- ... -->

<stmunit id="second" name="second" unitType="tinme">
<stm description>The SI unit of tine</stmdescription>
</stmunit>

<stmunit id="neter" nane="neter" unitType="I|ength"
abbrevi ati on="ni>
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<st m description>The SI unit of |ength</stm description>
</stmunit>

<l-- ... -->

<stmunit id="kg" nane="nanel ess" unit Type="di nensi onl ess"
abbr evi ati on="nodi nf' >
<stm description>A fictitious parent for dinensionless
uni t s</ stm descri ption>
</stmunit>

<!--

>

<l -- ===================== derived SI units
S e e e ==

<l --

S

<stmunit id="newton" name="newton" unitType="force">
<stm description>The SI unit of force</stmdescription>
</stmunit>

<l-- ... -->

<l-- nultiples of fundanental SI units -->
<stmunit id="g"
par ent SI =" kg"
mul tiplierToSI="0.001"
abbrevi ati on="g">
<st m descri ption>0.001 kg. </stmdescription>
</stmunit>

nane="grant’ unit Type="nass"

<stmunit id="cel sius" nane="Cel sius" parentSI="k"
mul tiplierToSI="1"
constant ToSI ="273. 18" >
<st m descri pti on><p>A common unit of

t enper at ur e</ p></ st m descri pti on>

</stmunit>

<l -- fundanental non-SI units -->

<stmunit id="inch" name="inch" parentSl="neter"
abbrevi ati on="in"
mul tiplierToSI="0.0254" >
<stm descripti on>An inperial neasure of

| engt h</ st m descri pti on>

</stmunit>

<l-- derived non-SI units -->
<stmunit i1d="1" nanme="litre" unitType="vol une"

par ent SI =" et er Cubed”
abbrevi ati on="1"



R

-p.

mul tiplierToSI="0.001">
<stm description>Nearly 1 dn¥*3 This is not quite
exact </ st m descri pti on>
</stmunit>

<l-- ... -->

<stmunit id="fahr" nanme="fahrenheit" parentSI="k"
abbrevi ati on="F"
mul tiplierToSI="0.55555555555555555"
constant ToSI ="-17. 777777777777777777" >
<stm descri pti on>An obsol escent unit of tenperature stil
used in popul ar
met eor ol ogy</ st m descri pti on>
</stmunit>

</ stm unitList>
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Scientific units

These will be linked to dictionaries of units with conversion information, using
namespaced references (e.g. si : m

Distinguish carefully from unitType which is an element describing a type of a unit in
a unitList

<stmunitList xmns:stn="http://ww. xm -cm . org/schema/ st mm ">

<I--
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<stmuni t Type id="I1ength" name="| ength">
<st m di nensi on nane="| engt h" power="1"/>
</stmunitType>

<stmunitType id="tine" name="tinme">
<st m di nensi on nanme="tinme" power="1"/>
</stmunitType>

<l-- ... -->

<stm uni t Type id="di nensi onl ess” nanme="di nensi onl ess">
<st m di nensi on nane="di nensi onl ess" power="1"/>
</stmunitType>

<l --
- e
<l -- ========================== derived types

F
- e

<stmuni t Type i d="accel erati on" nanme="accel erati on">
<st m di nrensi on nane="I| engt h" power="1"/>
<st m di nensi on nane="tinme" power="-2"/>
</stmunitType>

<l-- ... -->

<stmunit id="second" name="second" unitType="tinme">
<st mdescription>The Sl unit of tinme</stmdescription>
</stmunit>

<stmunit id="neter" nane="neter" unitType="I|ength"
abbrevi ati on="ni">
<st m description>The SI unit of |ength</stm description>
</stmunit>
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<l-- ... -->

<stmunit id="kg" nane="nanel ess" unit Type="di nensi onl ess"
abbrevi ati on="nodi nf' >
<stm description>A fictitious parent for dinensionless
uni t s</ st m descri ption>
</stmunit>

<l --

o>

<l -- ===================== derived SI units
e =

<l--

-->

<stmunit id="newton" nanme="newton" unitType="force">
<st mdescription>The SI unit of force</stmdescription>
</stmunit>

<l-- ... -->
<l-- nultiples of fundanental SI units -->

<stmunit id="g" name="gran' unitType="nmass"
par ent SI =" kg"
mul tiplierToSI="0.001"
abbrevi ati on="g">
<st m description>0.001 kg. </stm description>
</stmunit>

<stmunit id="cel sius" nane="Cel sius" parentSI="k"
mul tiplierToSI="1"
const ant ToSI =" 273. 18" >
<st m descri pti on><p>A common unit of

t enper at ur e</ p></ st m descri pti on>

</stmunit>

<l -- fundanmental non-S|I units -->

<stmunit id="inch" name="inch" parentSl="neter"
abbrevi ati on="in"
mul tiplierToSl="0.0254" >
<stm descripti on>An inperial neasure of

| engt h</ st m descri pti on>

</stmunit>

<l-- derived non-SlI units -->

<stmunit i1d="1" nanme="litre" unitType="vol une"
par ent SI =" et er Cubed”
abbrevi ation="1"
mul tiplierToSI="0.001">
<stm description>Nearly 1 dnt*3 This is not quite
exact </ st m descri pti on>



<stmunit id="fahr" name="fahrenheit" parentSI="k"
abbrevi ati on="F"
mul ti plierToSI="0.55555555555555555"
constant ToSI ="-17. 777777777777777777" >
<st m descri pti on>An obsol escent unit of tenperature stil
used in popul ar
met eor ol ogy</ st m descri pti on>
</stmunit>

</stmunitList>
[xsd:string]

whi t eSpaceq
patternp

t er NREQUIRED

enuner at | on [el.enumeration]

An enumeration of string values associated with an entry

An enumeration of string values. Used where a dictionary entry constrains the
possible values in a document instance. The dataTypes (if any) must all be identical
and are defined by the dataType of the containing element.

<entry terme"crystal systent id="crystl" dataType="string">
<definition>A crystal systenx/definition>
<enuneration value="triclinic">
<annot ati on>
<docunent ati on>
<di v class="sunmmary">No constraints on | engths and
angl es</ di v>
</ docunent ati on>
</ annot ati on>
</ enuner ati on>
<enuner ati on val ue="nonoclinic">
<annot at i on>
<docunent ati on>
<div class="sunmary">Two cell angles are right angles;
no ot her constraints</div>
</ docunent ati on>
</ annot ati on>
</ enuner ati on>
<enuner ation val ue="ort hor hombi c" >
<annot ati on>
<docunent ati on>
<div class="sunmary">All three angles are right
angl es; no other constraints</div>
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</ docunent at i on>
</ annot ati on>
</ enuner at i on>
<enuner ation val ue="tetragonal ">
<annot at i on>
<docunent at i on>
<di v class="summary">Fourfold axis of symetry; Al
three angles are right angles; two equal cell lengths; no
ot her constraints</div>
</ docunent ati on>
</ annot ati on>
</ enuner at i on>
<enuner ation val ue="trigonal ">
<annot at i on>
<docunent ati on>
<div class="summary">Threefold axis of symretry; Two
angles are right angles; one is 120 degrees; two equal
| engt hs; no ot her constraints</div>
</ docunent at i on>
</ annot ati on>
</ enuner ati on>
<enuner ati on val ue="hexagonal ">
<annot at i on>
<docunent ati on>
<div class="summary">Si xfold axis of symetry; Two
angles are right angles; one is 120 degrees; two equal
| engt hs; no other constraints</div>
</ docunent at i on>
</ annot ati on>
</ enuner ati on>
<enuner ation val ue="cubic">
<annot at i on>
<docunent at i on>
<div class="summary">All three angles are right
angles; all cell lengths are equal </div>
</ docunent at i on>
</ annot ati on>
</ enuner at i on>
</entry>

An enumeration of string values. The dataTypes (if any) must all be identical and are
defined by the dataType of the containing element.

Documentation can be added through an enumeration child

Content Model

(annotation?)
e

val uelatt.enumeration.value]

The value of the enumerated element.

Must be compatible with the dataType of the containing element (not
schema-checkable directly but possible if dictionary is transformed to schema).
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| | nk[el.link]

An internal or external link to STMML or other object(s)

Semantics are similar to XLink, but simpler and only a subset is implemented.
This is intended to make the instances easy to create and read, and software
relatively easy to implement. The architecture is:

A single element (I i nk) used for all linking purposes.

The link types are determined by the t ype attribute and can be:.

* locator. This points to a single target and must carry either ar ef or hr ef
attribute. | ocat or links are usually children of an extended link.
e arc. Thisis a 1:1 link with both ends (f r omand t 0) defined.
 extended. This is usually a parent of several locator links and serves to

create a grouping of link ends (i.e. a list of references in documents).

Many-many links can be built up from arcs linking extended elements

All links can have optional r ol e attributes. The semantics of this are not

defined; you are encouraged to use a URI as described in the XLink

specification.

There are two address spaces:

 The hr ef attribute on locators behaves in the same way as hr ef in HTML
and is of type xsd: anyURI . Its primary use is to use XPointer to reference
elements outside the document.

» Theref attribute on locators and the f r omand t o attributes on ar cs refer
to IDs (without the '#' syntax).

Note: several other specific linking mechanisms are defined elsewhere in STM.

relatedEntry should be used in dictionaries, and dictRef should be used to link

to dictionaries. There are no required uses of | i nk in STMML but we have used

it to map atoms, electrons and bonds in reactions in CML

Relation to XLink. At present (2002) we are not aware of generic XLink processors
from which we would benefit, so the complete implementation brings little extra value.
Among the simplifications from Xlink are:

t ype supports only ext ended, | ocat or and arc

| abel is not supported and i ds are used as targets of links.

showand act uat e are not supported.

xl'ink:titleisnotsupported (all STM elements can have ati t| e attribute).
x| i nk: rol e supports any string (i.e. does not have to be a namespaced
resource). This mechanism can, of course, still be used and we shall promote it
where STM benefits from it

The t 0 and f r omattributes point to IDs rather than labels

The xlink namespace is not used

It is not intended to create independent linkbases, although some collections of
links may have this property and stand outside the documents they link to

Content Model
(ANY)
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titl efatdtitle]

A title on an element.

No controlled value.

<action title="turn on heat" start="T09: 00: 00"

conventi on="xsd"/ >
]

I dlatt.id]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

An attribute providing a unique ID for an element
e ——

convent i on[att.convention]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<!-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt">123</scal ar >
<l-- error -->
<scal ar dict Ref ="npt 23">123</ scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]J*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a convention

There is no controlled vocabulary for conventions, but the author must ensure that
the semantics are openly available and that there are mechanisms for
implementation. The convention is inherited by all the subelements, so that a
convention for nol ecul e would by default extend to its bond and at omchildren.
This can be overwritten if necessary by an explicit convent i on.

It may be useful to create conventions with namespaces (e.g. i upac: nane). Use of
convent i on will normally require non-STMML semantics, and should be used with
caution. We would expect that conventions prefixed with "ISO" would be useful, such
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as ISO8601 for dateTimes.
There is no default, but the conventions of STMML or the related language (e.g.
CML) will be assumed.

<bond conventi on="fooChent order="-5"

xm ns: f ooChenm="htt p: / / ww. f ooCheni conventi ons"/ >
e —

di ct Ref [att.dictRef]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt">123</scal ar >
<l-- error -->
<scal ar dict Ref ="npt 23">123</ scal ar>
</[list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]J*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a dictionary entry.

Elements in data instances such as scalar may have a di ct Ref attribute to point to
an entry in a dictionary. To avoid excessive use of (mutable) filenames and URIs we
recommend a namespace prefix, mapped to a namespace URI in the normal
manner. In this case, of course, the namespace URI must point to a real XML
document containing entry elements and validated against STMML Schema.
Where there is concern about the dictionary becoming separated from the document
the dictionary entries can be physically included as part of the data instance and the
normal XPointer addressing mechanism can be used.
This attribute can also be used on dictionary elements to define the namespace
prefix
<scal ar dataType="xsd:float" title="surfaceArea"
di ct Ref ="cm Phys: sur f Area”
xm ns: cm Phys="http://ww. xm -cm . org/ di ct/ physi cal "
uni ts="units: cn">50</scal ar >
<stmlist xmns:stnm"http://ww. xm -cm . org/ schema/ st nm ">
<st m observati on>
<p>We observed <object count="3" dictRef="foo:pl"/>
constructing dwellings of different material </ p>
</ st m observati on>
<stmentry id="pl" ternm="pig">
<stmdefinition>A donesticated animal.</stmdefinition>
<st m descri pti on>Predat ors i ncl ude
wol ves</ st m descri pti on>
<stm description class="scientificNane">Sus
scrof a</ st m descri pti on>
</stmentry>
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</stmlist>
]

fr OMatt.link.from]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</ scal ar >
<!-- error -->
<scal ar di ct Ref ="npt 23">123</ scal ar >
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

The starting point of an arc
——

t OJatt.link.to]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt " >123</ scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23">123</ scal ar >
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

The endpoint of an arc
A ——

I ef [att.link.ref]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>



<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</scal ar >
<l-- error -->
<scal ar dict Ref ="npt 23">123</scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]J*(:[A-Za-z][A-Za-z0-9_]*)?

An ID referenced within a locator

I ol elatt.link.role]

The role of the link. Xlink adds semantics through a URI; we shall not be this strict.
We shall not normally use this mechanism and use dictionaries instead

hr ef [att.link.href]

The target of the (locator) link, outside the document

t ypelatt.link.type]

The type of the link

Allowed values
. extended

A container for locators
locator

A link to an element
arc

A labelled link

| 1 St (elisy

A generic container with no implied semantics

A generic container with no implied semantics. It just contains things and can have
attributes which bind conventions to it. It could often act as the root element in an
STM document.
<list>

<array title="ani mal s" dataType="xsd: string">frog bear
t oad</ array>

<scal ar title="weight" dataType="xsd: fl oat">3. 456</ scal ar>
</list>
Content Model



(ANY [lax])

titl elatttite]

A title on an element.

No controlled value.

<action title="turn on heat" start="TO09: 00: 00"

conventi on="xsd"/ >
]

I dlatt.id]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

An attribute providing a unique ID for an element
T

convent i on[att.convention]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</ scal ar >
<!-- error -->
<scal ar di ct Ref ="npt 23">123</ scal ar >
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a convention

There is no controlled vocabulary for conventions, but the author must ensure that
the semantics are openly available and that there are mechanisms for
implementation. The convention is inherited by all the subelements, so that a
convention for nol ecul e would by default extend to its bond and at omchildren.
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This can be overwritten if necessary by an explicit convent i on.

It may be useful to create conventions with namespaces (e.g. i upac: nane). Use of
convent i on will normally require non-STMML semantics, and should be used with
caution. We would expect that conventions prefixed with "ISO" would be useful, such
as 1SO8601 for dateTimes.

There is no default, but the conventions of STMML or the related language (e.g.
CML) will be assumed.

<bond conventi on="fooChenl' order="-5"

xm ns: fooChen="htt p: // ww. f ooChent conventi ons"/>
I ———

di ct Ref [att.dictRef]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<|list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt " >123</ scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23" >123</ scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9 ]*)?

A reference to a dictionary entry.

Elements in data instances such as scalar may have a di ct Ref attribute to point to
an entry in a dictionary. To avoid excessive use of (mutable) filenames and URIs we
recommend a namespace prefix, mapped to a namespace URI in the normal
manner. In this case, of course, the namespace URI must point to a real XML
document containing entry elements and validated against STMML Schema.
Where there is concern about the dictionary becoming separated from the document
the dictionary entries can be physically included as part of the data instance and the
normal XPointer addressing mechanism can be used.
This attribute can also be used on dictionary elements to define the namespace
prefix
<scal ar dataType="xsd:float" title="surfaceArea"

di ct Ref ="cm Phys: surf Area"

xm ns: cm Phys="http://ww. xm -cm . org/ di ct/ physi cal "

uni ts="units: cn">50</scal ar >
<stmlist xmns:stn="http://ww. xm -cm . org/schema/ st nm ">

<st m observati on>

<p>We observed <object count="3" dictRef="foo:pl"/>
constructing dwellings of different material </ p>
</ st m observati on>
<stmentry id="pl" tern¥"pig">
<stmdefinition>A donesticated ani mal.</stmdefinition>
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<st m descri pti on>Predat ors i ncl ude
wol ves</ st m descri pti on>
<st mdescription class="scientificNanme">Sus
scrof a</ st m descri pti on>
</stmentry>

</stmlist>
]

t ypelatt.list.type]

Type of the list

Semeantics undefined.
<list>
<array title="ani mal s" dataType="xsd: string">frog bear
t oad</ array>
<scal ar title="weight" dataType="xsd: fl oat">3. 456</ scal ar >
</list>

n’at I | X[el.matrix]

A rectangular matrix of any quantities

By default mat r i x represents a rectangular matrix of any quantities representable as
XSD or STMML dataTypes. It consists of r ows* col unms elements, where col urms
Is the fasting moving index. Assuming the elements are counted from 1 they are
ordered
vi1,1],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]

By default whitespace is used to separate matrix elements; see array for details.
There are NO characters or markup delimiting the end of rows; authors must be
careful!. The col utms and r ows attributes have no default values; a row vector
requires a r ows attribute of 1.

mat r i x also supports many types of square matrix, but at present we require all
elements to be given, even if the matrix is symmetric, antisymmetric or banded
diagonal. The mat r i xType attribute allows software to validate and process the type
of matrix.

<matrix id="ml" title="mattrix-1" dictRef="foo: bar"
rows="3" col ums="3" dataType="xsd: deci mal "
delimter="|" matrixType="squareSynmretric" units="unit:nf

>1.1]1.2]1.3]1.2]2.2]2.3]1.3]2.3|3. 3 </matri x>

Content Model
[xsd:string]

dat aTy pe[att.matrix.dataType] REQUIRED

an enumerated type for all builtin allowed dataTypes in STM
dat aTypeType represents an enumeration of allowed dataTypes (at present
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identical with those in XML-Schemas (Part2- datatypes). This means that
implementers should be able to use standard XMLSchema-based tools for validation
without major implementation problems.

It will often be used an an attribute on scalar, array or matrix elements.

<list xmns="http://ww.xm -cnl.org/schema/cm 2/ core">
<scal ar dataType="xsd: bool ean” title="she | oves
me" >t rue</ scal ar >
<scal ar dataType="xsd:float" title="x">23.2</scal ar>
<scal ar dataType="xsd: duration" title="egg
timer">PMi</ scal ar >
<scal ar dataType="xsd: dateTi ne" title="current data and
time">2001-02-01: 00: 30</ scal ar >
<scal ar dataType="xsd:time" ti
<scal ar dataType="xsd: date" ti
I t">1752-09-10</scal ar>
<scal ar dataType="xsd:anyURI " title="CM
site">http://ww. xm -cm . org/ </ scal ar>
<scal ar dataType="xsd: QNane" title="CM
atom >cml : at onx/ scal ar >
<scal ar dat aType="xsd: nornmalizedString" title="song">the
nouse ran up the cl ock</scal ar>
<scal ar dataType="xsd: | anguage" title="UK
Engl i sh”">en- GB</ scal ar >
<scal ar dataType="xsd: Nane" titl e="atonl>at onk/scal ar>
<scal ar dataType="xsd: I D" title="XM. I D'> 123</scal ar>
<scal ar dataType="xsd:integer" title="the
answer " >42</ scal ar >
<scal ar dataType="xsd: nonPosi tivel nt eger"
title="zero">0</scal ar>
</list>

| e="wake up">06: 00</scal ar>
| e="where is

~ —

UNION OF

Allowed values

e Xxsd:string
xsd:boolean
xsd:float
xsd:double
xsd:decimal
xsd:duration
xsd:dateTime
xsd:time
xsd:date
xsd:gYearMonth
xsd:gYear
xsd:gMonthDay
xsd:gDay
xsd:gMonth
xsd:hexBinary
xsd:base64Binary
xsd:anyURI
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xsd:QName
xsd:NOTATION
xsd:normalizedString
xsd:token
xsd:language
xsd:IDREFS
xsd:ENTITIES
xsd:NMTOKEN
xsd:NMTOKENS
xsd:Name
xsd:NCName

xsd:1D

xsd:IDREF
xsd:ENTITY
xsd:integer
xsd:nonPositivelnteger
xsd:negativelnteger
xsd:long

xsd:int

xsd:short

xsd:byte
xsd:nonNegativelnteger
xsd:unsignedLong
xsd:unsignedint
xsd:unsignedShort
xsd:unsignedByte
xsd:positivelnteger

[xsd:QName]
T

del i m t er [att.matrix.delimiter]

A non-whitespace character used in arrays to separate components

Some STMML elements (such as array) have content representing concatenated
values. The default separator is whitespace (which can be normalised) and this
should be used whenever possible. However in some cases the values are empty, or
contain whitespace or other problematic punctuation, and a delimiter is required.
Note that the content string MUST start and end with the delimiter so there is no
ambiguity as to what the components are. Only printable characters from the ASCII
character set should be used, and character entities should be avoided.

When delimiters are used to separate precise whitespace this should always consist
of spaces and not the other allowed whitespace characters (newline, tabs, etc.). If the
latter are important it is probably best to redesign the application.

<array size="4" dataType="xsd:string" delimter="|"> A B12||D
and E| </ array>

The values in the array are
"A', "B12", "" (enpty string) and "D and E"
not e the spaces



[xsd:string]

I OWS[IREQUIRED

The size of an array

The size of an array. Redundant, but serves as a check for processing software
(useful if delimiters are used)

[xsd:positivelnteger]

Number of rows

col unmsatt.matrix.columns]REQUIRED

The size of an array

The size of an array. Redundant, but serves as a check for processing software
(useful if delimiters are used)

[xsd:positivelnteger]

Number of columns

uni t Slatt.matrix.units]

Scientific units

These will be linked to dictionaries of units with conversion information, using
namespaced references (e.g. si : m

Distinguish carefully from unitType which is an element describing a type of a unit in
a unitList

<stmunitList xmns:stm"http://ww. xm -cm . org/schema/ st ">

<stmuni t Type id="I|ength" name="| ength">
<st m di nrensi on nanme="I| engt h" power="1"/>
</stmunitType>

<stmunitType id="tine" name="tinme">
<st m di nrensi on nanme="ti ne" power="1"/>
</stmunitType>

<l-- ... -->

<stmuni t Type id="di nensi onl ess"” nanme="di nensi onl ess">
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<st m di nensi on nane="di nensi onl ess" power="1"/>
</stmunitType>

<! --
-->

<l -- ========================== deri ved types
S R

<l--

-->

<stmuni t Type id="accel erati on"” nanme="accel erati on">
<st m di nensi on nane="| engt h" power="1"/>
<st m di mensi on name="ti ne" power="-2"/>

</stmunit Type>

<l-- ... -->

<stmunit id="second" nanme="second" unitType="tinme">
<stm description>The SI unit of tine</stmdescription>
</stmunit>

<stmunit id="neter" nane="neter" unitType="I|ength"
abbrevi ati on="nt">
<st mdescription>The SI unit of |ength</stm description>
</stmunit>

<l-- ... -->

<stmunit id="kg" nanme="nanel ess" unitType="di nensi onl ess"
abbrevi ati on="nodi ni' >
<stm description>A fictitious parent for dinensionless
uni t s</ st m descri ption>
</stmunit>

<l --

o>

<l -- ===================== derived SI units
S e e e e e e e e

<l--

o>

<stmunit id="newton" name="newton" unitType="force">
<st mdescription>The SI unit of force</stmdescription>
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</stmunit>

<l-- ... -->
<l-- nultiples of fundanental SI units -->

<stmunit id="g" nane="gram' unitType="nass"
par ent SI =" kg"
mul tiplierToSI="0.001"
abbrevi ati on="g">
<st m descri pti on>0. 001 kg. </stm description>
</stmunit>

<stmunit id="celsius" nane="Cel sius" parentS|="Kk"
mul tiplierToSI="1"
const ant ToSI =" 273. 18" >
<st m descri pti on><p>A common unit of

t enper at ur e</ p></ st m descri pti on>

</stmunit>

<l -- fundanental non-S|I units -->

<stmunit id="inch" name="inch" parentSl="neter"
abbrevi ati on="in"
mul tiplierToSl="0.0254" >
<st m description>An inperial neasure of

| engt h</ st m descri pti on>

</stmunit>

<l -- derived non-SI units -->

<stmunit id="I" nanme="litre" unitType="vol une"
par ent SI =" et er Cubed"
abbrevi ation="1"
mul tiplierToSI="0.001">
<stmdescription>Nearly 1 dnt*3 This is not quite
exact </ st m descri pti on>
</stmunit>

<l-- ... -->

<stmunit id="fahr" name="fahrenheit" parentSI="k"
abbrevi ati on="F"
mul ti plierToSI="0.55555555555555555"
constant ToSI ="-17. 777777777777777777" >
<st m descri pti on>An obsol escent unit of tenperature stil
used in popul ar
met eor ol ogy</ st m descri pti on>
</stmunit>

</stmunitList>
[xsd:string]

units (recommended for numeric quantities!!)
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|

titl elatttite]

A title on an element.

No controlled value.

<action title="turn on heat" start="TO09: 00: 00"

conventi on="xsd"/ >
]

I dlatt.id]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

An attribute providing a unique ID for an element
T

convent i on[att.convention]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23">123</scal ar >
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a convention

There is no controlled vocabulary for conventions, but the author must ensure that
the semantics are openly available and that there are mechanisms for
implementation. The convention is inherited by all the subelements, so that a
convention for nol ecul e would by default extend to its bond and at omchildren.
This can be overwritten if necessary by an explicit convent i on.

It may be useful to create conventions with namespaces (e.g. i upac: nane). Use of
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convent i on will normally require non-STMML semantics, and should be used with
caution. We would expect that conventions prefixed with "ISO" would be useful, such
as ISO8601 for dateTimes.

There is no default, but the conventions of STMML or the related language (e.g.
CML) will be assumed.

<bond conventi on="fooChenl' order="-5"

xm ns: f ooChen¥"htt p: / / ww. f ooCheni conventi ons"/ >
T

di ct Ref [att.dictRef]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</ scal ar >
<l-- error -->
<scal ar dict Ref ="npt 23">123</scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a dictionary entry.

Elements in data instances such as scalar may have a di ct Ref attribute to point to
an entry in a dictionary. To avoid excessive use of (mutable) filenames and URIs we
recommend a namespace prefix, mapped to a namespace URI in the normal
manner. In this case, of course, the namespace URI must point to a real XML
document containing entry elements and validated against STMML Schema.
Where there is concern about the dictionary becoming separated from the document
the dictionary entries can be physically included as part of the data instance and the
normal XPointer addressing mechanism can be used.
This attribute can also be used on dictionary elements to define the namespace
prefix
<scal ar dataType="xsd:float" title="surfaceArea"
di ct Ref =" cm Phys: surf Area”
xm ns: cm Phys="http://ww. xm -cm . org/ di ct/ physi cal "
uni ts="uni ts: cnk">50</ scal ar >
<stmlist xmns:stnm="http://ww. xm -cml . org/ schema/ st nm ">
<st m observati on>
<p>We observed <object count="3" dictRef="foo:pl"/>
constructing dwellings of different material </ p>
</ st m observati on>
<stmentry id="pl" tern¥"pig">
<stmdefinition>A donesticated ani mal.</stm definition>
<stm descri pti on>Predat ors i ncl ude
wol ves</ st m descri pti on>
<st m description class="scientificNanme">Sus
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/st m descri pti on>
</stmentry>

</stmlist>
]

mat r i X Ty peatt.matrix.matrixType]

Allowed matrix types
Allowed mat r i x types. These are mainly square matrices

<matrix id="pml" title="mattrix-1" dictRef="foo: bar"
rows="3" col ums="3" dataType="xsd: deci mal "
delimter="|" matrixType="squareSynmretric" units="unit:nf
>1.1]1.2]1.3]1.2]2.2]2.3]1.3]2.3|3. 3 </matri x>

UNION OF

Allowed values

e  rectangular

square
squareSymmetric
squareAntisymmetric
diagonal

Symmetric. Elements are zero except on the diagonal
e upperTriangular

Square. Elements are zero below the diagonal

1234

QOO
Qo w
o~ Ol
N 00 O

* lowerTriangular

Symmetric. Elements are zero except on the diagonal

unitary
rowEigenvectors
rotation22
rotationTranslation32
homogeneous33
rotation33
rotationTranslation43
homogeneous44
square

square

BASE: namespaceRefType

A string referencing a dictionary, units, convention or other metadata.
The namespace is optional but recommended where possible



- p. 65

Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</ scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23">123</ scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

User-defined matrix-type
This definition must be by reference to a namespaced dictionary entry.

Type of matrix

Mainly square, but extensible through the xsd: uni on mechanism.
——

er r or Val ues att.matrix.errorvalues]

An array of floats

An array of floats or other real numbers. Not used in STM Schema, but re-used by

CML and other languages.

<atomArray xm ns="http://ww. xm -cm . org/schema/cm 2/ core”
x2="1.2 2.3 3.4 5.6"/>

XSD:LIST of xsd:decimal

an optional array of error values for numeric matrices
A ——

er r or Basi Sjatt.errorBasis]

The basis of an error value

Errors in values can be of several types and this simpleType provides a small
controlled vocabulary
<scal ar
dat aType="xsd: deci mal "
errorVal ue="1.0"
errorBasi s="obser vedSt andar dDevi ati on"
title="body weight"
di ct Ref =" zoo: bodywt "
uni ts="units:g">34. 3</scal ar>
Allowed values
» observedRange
e  observedStandardDeviation
*  observedStandardError
» estimatedStandardDeviation
» estimatedStandardError
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m nVal uesiatt.matrix.minvalues]

An array of floats

An array of floats or other real numbers. Not used in STM Schema, but re-used by

CML and other languages.

<atomArray xm ns="http://ww. xm -cm . org/schema/cm 2/ core”
x2="1.2 2.3 3.4 5.6"/>

XSD:LIST of xsd:decimal

an optional array of minimum values for numeric matrices
e ——

maxVal uesSiatt.matrix.maxValues]

An array of floats

An array of floats or other real numbers. Not used in STM Schema, but re-used by

CML and other languages.

<atomArray xm ns="http://ww. xm -cm . org/schema/ cm 2/ cor e"
x2="1.2 2.3 3.4 5.6"/>

XSD:LIST of xsd:decimal

an optional array of maximum values for numeric matrices

<|ist>

I’TEt ad at a.[el.metadata]

A general container for metadata

A general container for metadata, including at least Dublin Core (DC) and
CML-specific metadata
In its simple form each element provides a name and content in a similar fashion to
the net a element in HTML. net adat a may have simpleContent (i.e. a string for
adding further information - this is not controlled).

<met adat aLi st >

<net adat a
<nmet adat a
chem stry"/>
<net adat a
<nmet adat a
<net adat a
<net adat a
<nmet adat a
<net adat a
<met adat a
chem stry"/>
<nmet adat a
<met adat a
<net adat a

nane="dc:
nane="dc

nane="dc:
nane="dc:
nanme="dc:
nane="dc:
nane="dc:
nanme="dc:
nane="dc:
nane="dc:
nane="dc:
nane="dc:

cover age" content ="Europe"/>

:description” content="Onithol ogi cal

identifier" content="1SBN: 1234-5678"/>
format” content="printed"/>

rel ati on" content="abc: def 123"/ >
rights" content="1icence: GPL"/ >

subj ect” content="Informatics"/>

title" content="birds"/>

type" content="bird books on

contributor"” content="Tux Penguin"/>
creator" content="author"/>
publ i sher™ cont ent ="Pengui none
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publ i shing"/>
<nmet adat a nanme="dc: source" content ="pengui nPub"/>
<met adat a name="dc: | anguage" content="en-GB"/>
<nmet adat a nanme="dc: date" content="1752-09-10"/>
</ met adat aLi st >
<nmet adat aLi st >
<net adata nanme="cm m safety" content="nostly harmn ess"/>
<met adata name="cm minsilico" content="electronically
produced"/ >
<net adat a nanme="cm m structure" content="pengui none"/>
<met adat a name="cml mreacti on" content="synthesis of
pengui none"/ >
<net adata nanme="cm midentifier"
content="sml es: O=C1C=C(C) C(C) (O C(C) =C1"/ >
</ met adat aLi st >
</list>
Content Model
[xsd:string]

Namne[att.metadata.name]

The name of the metadata

Metadata consists of name-value pairs (value is in the "content" attribute). The
names are from a semi-restricted vocabulary, mainly Dublin Core. The content is
unrestricted. The order of metadata has no implied semantics at present.
Allowed values

* dc:coverage

The extent or scope of the content of the resource.

Coverage will typically include spatial location (a place name or geographic
coordinates), temporal period (a period label, date, or date range) or jurisdiction
(such as a named administrative entity). Recommended best practice is to select
a value from a controlled vocabulary (for example, the Thesaurus of Geographic
Names [TGN]) and that, where appropriate, named places or time periods be
used in preference to numeric identifiers such as sets of coordinates or date
ranges.

e dc:description

An account of the content of the resource.

Description may include but is not limited to: an abstract, table of contents,
reference to a graphical representation of content or a free-text account of the
content.

. dc:identifier

An unambiguous reference to the resource within a given context.

Recommended best practice is to identify the resource by means of a string or
number conforming to a formal identification system. Example formal
identification systems include the Uniform Resource Identifier (URI) (including
the Uniform Resource Locator (URL)), the Digital Object Identifier (DOI) and the
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International Standard Book Number (ISBN).
dc:format

The physical or digital manifestation of the resource.

Typically, Format may include the media-type or dimensions of the resource.
Format may be used to determine the software, hardware or other equipment
needed to display or operate the resource. Examples of dimensions include size
and duration. Recommended best practice is to select a value from a controlled
vocabulary (for example, the list of Internet Media Types [MIME] defining
computer media formats).

dc:relation

A reference to a related resource.

Recommended best practice is to reference the resource by means of a string or
number conforming to a formal identification system.

dc:rights

Information about rights held in and over the resource.

Typically, a Rights element will contain a rights management statement for the
resource, or reference a service providing such information. Rights information
often encompasses Intellectual Property Rights (IPR), Copyright, and various
Property Rights. If the Rights element is absent, no assumptions can be made
about the status of these and other rights with respect to the resource.

dc:subject

The topic of the content of the resource.

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 from a controlled vocabulary or formal classification scheme.

dc:title

A name given to the resource.

Typically, a Title will be a name by which the resource is formally known.
dc:type

The nature or genre of the content of the resource.

Type includes terms describing general categories, functions, genres, or
aggregation levels for content. Recommended best practice is to select a value
from a controlled vocabulary (for example, the working draft list of Dublin Core
Types [DCT1]). To describe the physical or digital manifestation of the resource,
use the FORMAT element.

dc:contributor

An entity responsible for making contributions to the content of the resource.

Examples of a Contributor include a person, an organisation, or a service.
Typically, the name of a Contributor should be used to indicate the entity.
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dc:creator

An entity primarily responsible for making the content of the resource.

Examples of a Creator include a person, an organisation, or a service. Typically,
the name of a Creator should be used to indicate the entity.

dc:publisher

An entity responsible for making the resource available

Examples of a Publisher include a person, an organisation, or a service.
Typically, the name of a Publisher should be used to indicate the entity.
dc:source

A Reference to a resource from which the present resource is derived.

The present resource may be derived from the Source resource in whole or in
part. Recommended best practice is to reference the resource by means of a
string or number conforming to a formal identification system.

dc:language

A language of the intellectual content of the resource.

Recommended best practice for the values of the Language element is defined
by RFC 1766 [RFC1766] which includes a two-letter Language Code (taken from
the ISO 639 standard [ISO639]), followed optionally, by a two-letter Country
Code (taken from the ISO 3166 standard [ISO3166]). For example, 'en’ for
English, 'fr' for French, or 'en-uk’ for English used in the United Kingdom.

dc:date

A date associated with an event in the life cycle of the resource.

Typically, Date will be associated with the creation or availability of the resource.
Recommended best practice for encoding the date value is defined in a profile of
ISO 8601 [W3CDTF] and follows the YYYY-MM-DD format.

cmim:safety

Entry contains information relating to chemical safety

Typically the content will be a reference to a handbook, MSDS, threshhold or
other human-readable string

cmim:insilico

Part or whole of the information was computer-generated

Typically the content will be the name of a method or a program
cmim:structure

3D structure included

details included
cmim:reaction
cmim:identifier
other



The metadata type

cont ent [att.metadata.content]

The metadata
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et adat aLi St (e metadataLisy

A general container for metadata elements

<list>

<nmet adat aLi st >

<met adat a
<net adat a
chem stry"/>
<met adat a
<met adat a
<net adat a
<net adat a
<met adat a
<net adat a
<net adat a
chem stry"/>
<net adat a
<net adat a
<met adat a
publ i shing"/>
<net adat a
<net adat a
<met adat a

nane="dc:
nane="dc:
nanme="dc:
nane="dc:
nane="dc:
nane="dc:
nane="dc:
nane="dc:
nane="dc

nane="dc:
nane="dc:
nanme="dc:
nane="dc:
nane="dc:
nane="dc:

</ met adat aLi st >
<net adat aLi st >
name="cm m safety" content="nostly harml ess"/>
nanme="cm minsilico" content="electronically

<met adat a
<net adat a
produced"/ >
<met adat a
<met adat a
pengui none"/ >
<net adat a

:type"

coverage" content="Europe"/> _
description" content="0O nithol ogi cal

identifier" content="|SBN 1234-5678"/>
format" content="printed"/>

rel ati on" content="abc: def 123"/ >
rights" content="I|icence: GPL"/>

subj ect" content="Informatics"/>

title" content="birds"/>

content ="bird books on

contributor” content="Tux Penguin"/>
creator"™ content="author"/>
publ i sher™ cont ent =" Pengui none

sour ce" content =" pengui nPub"/ >
| anguage"” content="en-GB"/>
date" content="1752-09-10"/>

name="cm m structure" content="pengui none"/>
nanme="cm mreacti on" content="synthesis of

name="cm m i dent
content="sm | es: O=CLC=C(C) C( O

</ met adat aLi st >

</list>
Content Model
(metadata+)

er

o
I(CI)C(C):Cl"/>

obj ect jel.objecy

An object which might occur in scientific data or narrative
Deliberately vague. Thus an instrument might be built from sub component objects,



or a program could be composed of smaller modules (objects). Unrestricted content
model
<object title="frog" type="anphibi an" count="5">
<scal ar dataType="xsd:float" title="Iength"
uni ts="unit:cn >5</scal ar>
<obj 1/ >
</ obj ect >
Content Model
(ANY [lax])*

titl elattite]

A title on an element.

No controlled value.

<action title="turn on heat" start="TO09: 00: 00"

conventi on="xsd"/ >
]

I diatt.id]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

An attribute providing a unique ID for an element
T

convent i On[att.convention]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>

<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</scal ar >

<l-- error -->

<scal ar di ct Ref ="npt 23" >123</ scal ar>
</list>
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[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9 ]*)?

A reference to a convention

There is no controlled vocabulary for conventions, but the author must ensure that
the semantics are openly available and that there are mechanisms for
implementation. The convention is inherited by all the subelements, so that a
convention for nol ecul e would by default extend to its bond and at omchildren.
This can be overwritten if necessary by an explicit convent i on.

It may be useful to create conventions with namespaces (e.g. i upac: nane). Use of
convent i on will normally require non-STMML semantics, and should be used with
caution. We would expect that conventions prefixed with "ISO" would be useful, such
as I1SO8601 for dateTimes.

There is no default, but the conventions of STMML or the related language (e.g.
CML) will be assumed.

<bond conventi on="fooChenl' order="-5"

xm ns: f ooChem="ht t p: / / ww. f ooCheni conventi ons"/ >
T

di ct Ref [att.dictRef]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</scal ar >
<l-- error -->
<scal ar dict Ref ="npt 23">123</scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a dictionary entry.

Elements in data instances such as scalar may have a di ct Ref attribute to point to
an entry in a dictionary. To avoid excessive use of (mutable) filenames and URIs we
recommend a namespace prefix, mapped to a namespace URI in the normal
manner. In this case, of course, the namespace URI must point to a real XML
document containing entry elements and validated against STMML Schema.
Where there is concern about the dictionary becoming separated from the document
the dictionary entries can be physically included as part of the data instance and the
normal XPointer addressing mechanism can be used.
This attribute can also be used on dictionary elements to define the namespace
prefix
<scal ar dataType="xsd:float" title="surfaceArea"

di ct Ref ="cm Phys: surf Area"



xm ns: cm Phys="http://ww. xm -cm . org/ di ct/ physi cal "
uni t s="uni ts: cnk">50</ scal ar >
<stmlist xmns:stn="http://ww. xm -cm . org/schema/ st nm ">
<st m observati on>
<p>We observed <object count="3" dictRef="foo:pl"/>
constructing dwellings of different material </ p>
</ st m observati on>
<stmentry id="pl" tern"pig">
<stmdefinition>A donesticated animal.</stmdefinition>
<st m descri pti on>Predat ors i ncl ude
wol ves</ st m descri pti on>
<stm description class="scientificNanme">Sus
scrof a</ st m descri pti on>
</stmentry>

</stmlist>
]

t ypelatt.object.type]

Type of the object. Uncontrolled semantics
——

count [att.object.count]

A count multiplier for an element

Many elements represent objects which can occur an arbitrary number of times in a
scientific context. Examples are act i on, obj ect or nol ecul es.

<list>

<object title="frog" count="10"/>

<action title="step3" count="3">
<p>Add 10 ml reagent</p>

</ action>

</list>

[xsd:nonNegativelnteger]

0 b serv at | on [el.observation]

An observation or occurrence

A container for any events that need to be recorded, whether planned or not. They
can include notes, measurements, conditions that may be referenced elsewhere, etc.
There are no controlled semantics
<observation type="ornithol ogy">
<object title="sparrow' count="3"/>
<observ/ >
</ observati on>
Content Model
(ANY [lax])*
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titl efatdtitle]

A title on an element.

No controlled value.

<action title="turn on heat" start="T09: 00: 00"

conventi on="xsd"/ >
]

I dlatt.id]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.

[xsd:string]
Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

An attribute providing a unique ID for an element
e —

convent i onfatt.convention]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<l-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</scal ar >
<l-- error -->
<scal ar dict Ref ="npt 23">123</ scal ar >
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]J*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a convention

There is no controlled vocabulary for conventions, but the author must ensure that
the semantics are openly available and that there are mechanisms for
implementation. The convention is inherited by all the subelements, so that a
convention for nol ecul e would by default extend to its bond and at omchildren.
This can be overwritten if necessary by an explicit convent i on.

It may be useful to create conventions with namespaces (e.g. i upac: nane). Use of
convent i on will normally require non-STMML semantics, and should be used with
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caution. We would expect that conventions prefixed with "ISO" would be useful, such
as 1SO8601 for dateTimes.

There is no default, but the conventions of STMML or the related language (e.g.
CML) will be assumed.

<bond conventi on="fooChenl' order="-5"

xm ns: fooChen¥"htt p: // ww. f ooChenif conventi ons"/>
I

di ct Ref [att.dictRef]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</ scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23" >123</ scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9 ]*)?

A reference to a dictionary entry.

Elements in data instances such as scalar may have a di ct Ref attribute to point to
an entry in a dictionary. To avoid excessive use of (mutable) filenames and URIs we
recommend a namespace prefix, mapped to a namespace URI in the normal
manner. In this case, of course, the namespace URI must point to a real XML
document containing entry elements and validated against STMML Schema.
Where there is concern about the dictionary becoming separated from the document
the dictionary entries can be physically included as part of the data instance and the
normal XPointer addressing mechanism can be used.
This attribute can also be used on dictionary elements to define the namespace
prefix
<scal ar dataType="xsd:float" title="surfaceArea"
di ct Ref ="cm Phys: sur f Area”
xm ns: cm Phys="http://ww. xm -cm . org/ di ct/ physi cal "
uni ts="units: cn">50</scal ar >
<stmlist xmns:stn="http://ww. xm -cm . org/schema/ st nm ">
<st m observati on>
<p>We observed <object count="3" dictRef="foo:pl"/>
constructing dwellings of different material </ p>
</ st m observati on>
<stmentry id="pl" tern¥"pig">
<stm definition>A donesticated ani mal.</stm definition>
<st m descri pti on>Predat ors i ncl ude
wol ves</ st m descri pti on>
<stm description class="scientificNane">Sus
scrof a</ st m descri pti on>



</stmentry>

</stmlist>
]

t Y péelatt.observation.type]

Type of observation (uncontrolled vocabulary)
——

count [att.observation.count]

A count multiplier for an element

Many elements represent objects which can occur an arbitrary number of times in a
scientific context. Examples are act i on, obj ect or nol ecul es.

<list>

<object title="frog" count="10"/>

<action title="step3" count="3">
<p>Add 10 ml reagent</p>

</ acti on>

</list>

[xsd:nonNegativelnteger]

I el at Ed Ent ry[el.relatedEntry]

An entry related in some way to a dictionary entry, scientific units, etc.

The range of relationships is not restricted but should include parents, aggregation,
seeAlso etc. dataCategories from ISO12620 can be referenced through the
nanespaced mechanism.

<stmentry id="al4" tern¥"Autoreceptor"”
xm ns:stnmE"http://ww. xm -cm . org/ schenma/ cm 2/ core" >
<stm definition>An <strong>autoreceptor</strong>, present at
a nerve ending, is
a <a href="#r1">receptor</a>
that regul ates, via positive or negative feedback
processes, the
synthesis and/or release of its own physiol ogical |igand.
</stmdefinition>
<stmrel atedEntry type="seeAl so"
hr ef =" #h4" >Het er or eceptor) . </ st mrel at edEnt ry>
<stmrelatedEntry type="nmny: ant onynt
hr ef =" #h4" >anti het eroreceptor).</stmrel atedEntry>
</stmentry>

Content Model
]

typeq
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rel at edEnt r yType represents a the type of relationship in a relatedEntry
element.

UNION OF
Allowed values
parent
partitiveParent
child
partitiveChild
related
synonym
guasi-synonym
antonym
homonym

see

seeAlso
abbreviation
acronym
BASE: namespaceRefType

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<!-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</scal ar >
<l-- error -->
<scal ar dict Ref ="npt 23">123</ scal ar>
</[list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]J*(:[A-Za-z][A-Za-z0-9_]*)?

href

The related entry.

scal ar peiscaan

An element to hold scalar data.

scal ar holds scalar data under a single generic container. The semantics are
usually resolved by linking to a dictionary. scalar defaults to a scalar string but has
attributes which affect the type.

scal ar does not necessarily reflect a physical object (for which object should be



used). It may reflect a property of an object such as temperature, size, etc.

Note that normal Schema validation tools cannot validate the data type of scalar (it is
defined as st r i ng), but that a temporary schema can be constructed from the type
and used for validation. Also the type can be contained in a dictionary and software
could decide to retrieve this and use it for validation.

<scal ar
dat aType="xsd: deci mal "
error Val ue="1. 0"
error Basi s="obser vedSt andar dDevi ati on"
title="body weight"
di ct Ref =" zoo: bodywt "
uni ts="units: g">34. 3</scal ar>

Content Model
[xsd:string]

titl eattite]

A title on an element.

No controlled value.

<action title="turn on heat" start="TO09: 00: 00"

conventi on="xsd"/ >
]

I dlatt.id]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

An attribute providing a unique ID for an element
e —

convent i on[att.convention]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.
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<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</ scal ar >
<l-- error -->
<scal ar di ct Ref =" npt 23" >123</ scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a convention

There is no controlled vocabulary for conventions, but the author must ensure that
the semantics are openly available and that there are mechanisms for
implementation. The convention is inherited by all the subelements, so that a
convention for nol ecul e would by default extend to its bond and at omchildren.
This can be overwritten if necessary by an explicit convent i on.

It may be useful to create conventions with namespaces (e.g. i upac: nane). Use of
convent i on will normally require non-STMML semantics, and should be used with
caution. We would expect that conventions prefixed with "ISO" would be useful, such
as ISO8601 for dateTimes.

There is no default, but the conventions of STMML or the related language (e.g.
CML) will be assumed.

<bond conventi on="fooChenl order="-5"

xm ns: f ooChenm="ht t p: / / www. f ooCheni conventi ons"/ >
T

di ct Ref [att.dictRef]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar dictRef="chem npt">123</scal ar>
<l-- error -->
<scal ar di ct Ref ="npt 23">123</ scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9 _]*)?

A reference to a dictionary entry.

Elements in data instances such as scalar may have a di ct Ref attribute to point to
an entry in a dictionary. To avoid excessive use of (mutable) flenames and URIs we
recommend a namespace prefix, mapped to a namespace URI in the normal
manner. In this case, of course, the namespace URI must point to a real XML
document containing entry elements and validated against STMML Schema.
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Where there is concern about the dictionary becoming separated from the document
the dictionary entries can be physically included as part of the data instance and the
normal XPointer addressing mechanism can be used.

This attribute can also be used on dictionary elements to define the namespace
prefix

<scal ar dataType="xsd:float" title="surfaceArea"
di ct Ref ="cml Phys: surf Area"
xm ns: cm Phys="http://ww. xm -cm . org/ di ct/ physi cal "
uni t s="uni ts: cnk">50</ scal ar >
<stmlist xmns:stnm="http://ww. xm -cml . org/ schema/ st nm ">
<st m observati on>
<p>We observed <object count="3" dictRef="foo:pl"/>
constructing dwellings of different materi al </ p>
</ st m observati on>
<stmentry id="pl" tern="pig">
<st mdefinition>A donesticated ani mal.</stm definition>
<st m descri pti on>Predat ors i ncl ude
wol ves</ st m descri pti on>
<st mdescription class="scientificNanme">Sus
scrof a</ st m descri pti on>
</stmentry>

</stmlist>
]

dat aType[att.dataType]Default:xsd:string

an enumerated type for all builtin allowed dataTypes in STM

dat aTypeType represents an enumeration of allowed dataTypes (at present
identical with those in XML-Schemas (Part2- datatypes). This means that
implementers should be able to use standard XMLSchema-based tools for validation
without major implementation problems.

It will often be used an an attribute on scalar, array or matrix elements.

<list xmns="http://ww.xm -cnml .org/schema/cm 2/ core">
<scal ar dataType="xsd: bool ean” title="she |oves
me" >t rue</ scal ar >
<scal ar dataType="xsd:float" title="x">23.2</scal ar>
<scal ar dataType="xsd: duration" title="egg
timer">PMi</ scal ar >
<scal ar dataType="xsd: dateTi ne" title="current data and
time">2001-02-01: 00: 30</ scal ar>
<scal ar dataType="xsd:time" title="wake up">06: 00</scal ar>
<scal ar dataType="xsd:date" title="where iIs
I t">1752-09-10</scal ar>
<scal ar dataType="xsd:anyURI " title="CM
site">http://ww. xm -cm . org/ </scal ar>
<scal ar dataType="xsd: QNane" title="CM
atom' >cnl : at onx/ scal ar >
<scal ar dat aType="xsd: normalizedString" title="song">the
nmouse ran up the cl ock</scal ar>
<scal ar dataType="xsd: | anguage" title="UK
Engl i sh">en- GB</ scal ar >
<scal ar dat aType="xsd: Nane" title="atoni >at onx/scal ar>
<scal ar dataType="xsd:ID" title="XM. | D'> 123</scal ar>



<scal ar dataType="xsd:integer" title="the

answer " >42</ scal ar >

<scal ar dat aType="xsd: nonPosi tivel nteger"

title="zero">0</scal ar>
</list>

UNION OF
Allowed values

xsd:string
xsd:boolean
xsd:float
xsd:double
xsd:decimal
xsd:duration
xsd:dateTime
xsd:time

xsd:date
xsd:gYearMonth
xsd:gYear
xsd:gMonthDay
xsd:gDay
xsd:gMonth
xsd:hexBinary
xsd:base64Binary
xsd:anyURI
xsd:QName
xsd:NOTATION
xsd:normalizedString
xsd:token
xsd:language
xsd:IDREFS
xsd:ENTITIES
xsd:NMTOKEN
xsd:NMTOKENS
xsd:Name
xsd:NCName
xsd:ID

xsd:IDREF
XSd:ENTITY
xsd:integer
xsd:nonPositivelnteger
xsd:negativelnteger
xsd:long

xsd:int

xsd:short

xsd:byte
xsd:nonNegativelnteger
xsd:unsignedLong
xsd:unsignedint

-p. 81
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e xsd:unsignedShort
e xsd:unsignedByte
*  xsd:positivelnteger
[xsd:QName]

The dataType of an (simple) element or attribute
——

er r or Val ue[att.errorvalue]

An observed or calculated estimate of the error in the value of a numeric quantity

An observed or calculated estimate of the error in the value of a numeric quantity. . It
should be ignored for dataTypes such as URL, date or string. The statistical basis of
the er r or Val ueType is not defined - it could be a range, an estimated standard
deviation, an observed standard error, etc. This information can be added through
errorBasisType.
<scal ar

dat aType="xsd: deci mal "

errorVal ue="1.0"

error Basi s="obser vedSt andar dDevi ati on"

title="body weight"

di ct Ref =" zoo0: bodywt "

uni ts="units: g">34. 3</scal ar >
[xsd:decimal]

e
er r or Basi Sjatt.errorBasis]

The basis of an error value

Errors in values can be of several types and this simpleType provides a small
controlled vocabulary
<scal ar

dat aType="xsd: deci mal "

errorVal ue="1.0"

error Basi s="obser vedSt andar dDevi ati on"

title="body weight"

di ct Ref =" zoo: bodywt "

uni ts="units:g">34. 3</scal ar>

Allowed values

» observedRange

e observedStandardDeviation
e observedStandardError

» estimatedStandardDeviation
» estimatedStandardError

m N[att.min]

The minimum INCLUSIVE value of a quantity
The minimum INCLUSIVE value of a sortable quantity such as numeric, date or
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string. It should be ignored for dataTypes such as URL. The use of m nand m n
attributes can be used to give a range for the quantity. The statistical basis of this
range is not defined. The value of m n is usually an observed quantity (or calculated
from observations). To restrict a value, the mi nExcl usi ve type in a dictionary
should be used.

The type of the minimum is the same as the quantity to which it refers - numeric, date
and string are currently allowed

<scal ar dataType="xsd:float" max="20" m n="12">15</scal ar >
[xsd:string]

MBaX[att.max]

The maximum INCLUSIVE value of a quantity

The maximum INCLUSIVE value of a sortable quantity such as numeric, date or
string. It should be ignored for dataTypes such as URL. The use of m n and max
attributes can be used to give a range for the quantity. The statistical basis of this
range is not defined. The value of max is usually an observed quantity (or calculated
from observations). To restrict a value, the maxExcl usi ve type in a dictionary
should be used.

The type of the maximum is the same as the quantity to which it refers - numeric,
date and string are currently allowed

<scal ar dataType="xsd:float" max="20" m n="12">15</scal ar >
[xsd:string]

uni t Siatt.units]

Scientific units

These will be linked to dictionaries of units with conversion information, using
namespaced references (e.g. si : m

Distinguish carefully from unitType which is an element describing a type of a unit in
a unitList

<stmunitList xmns:stm"http://ww. xm -cm . org/schema/stnm ">

<stmuni t Type id="I1ength" name="| ength">
<st m di nrensi on nane="I| engt h" power="1"/>
</stmunitType>

<stmunitType id="tinme" name="tinme">
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<st m di nrensi on nanme="ti ne" power="1"/>
</stmunitType>

<l-- ... -->

<stmuni t Type id="di nensi onl ess"” nanme="di nensi onl ess">
<st m di nensi on nane="di nensi onl ess" power="1"/>
</stmunitType>

<l --
- T
SR e N/CURRVES
-
- T T

<stmuni t Type id="accel erati on"” nanme="accel erati on">
<st m di nensi on nane="| ength" power="1"/>
<st m di nensi on nane="tinme" power="-2"/>
</stmunitType>

<l-- ... -->

<stmunit id="second" name="second" unitType="tinme">
<st mdescription>The SI unit of tinme</stmdescription>
</stmunit>

<stmunit id="neter" nane="neter" unitType="I|ength"
abbrevi ati on="ni>
<st m description>The SI unit of |ength</stm description>
</stmunit>

<l-- ... -->

<stmunit id="kg" nane="nanel ess" unit Type="di nensi onl ess"
abbr evi ati on="nodi nf' >
<stm description>A fictitious parent for dinensionless
uni t s</ stm descri ption>
</stmunit>
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<stmunit id="newton" name="newton" unitType="force">
<st mdescription>The SI unit of force</stmdescription>
</stmunit>

S

<l-- nultiples of fundanental SI units -->
<stmunit id="g"
par ent SI =" kg"
mul tiplierToSI="0.001"
abbrevi ati on="g">
<st m description>0.001 kg. </stmdescription>
</stmunit>

nane="gran! unit Type="nass"

<stmunit id="cel sius" nane="Cel sius" parentSlI="k"
mul tiplierToSI="1"
const ant ToSI =" 273. 18" >
<st m descri pti on><p>A common unit of

t enper at ur e</ p></ st m descri pti on>

</stmunit>

<l -- fundanmental non-S|I units -->

<stmunit id="inch" name="inch" parentSl="neter"
abbrevi ati on="in"
mul tiplierToSl="0.0254" >
<st m descripti on>An inperial neasure of

| engt h</ st m descri pti on>

</stmunit>

<l-- derived non-SlI units -->

<stmunit id="Il" nanme="litre" unitType="vol une"
par ent SI =" et er Cubed”
abbrevi ati on="1"
mul tiplierToSI="0.001">
<stmdescription>Nearly 1 dnt**3 This is not quite
exact </ st m descri pti on>
</stmunit>

<l-- ... -->

<stmunit id="fahr" nanme="fahrenheit" parentSl="k"
abbrevi ati on="F"
mul tiplierToSI="0.55555555555555555"
constant ToSI ="-17. 777777777777777777" >
<st m descri pti on>An obsol escent unit of tenperature stil
used in popul ar
met eor ol ogy</ st m descri pti on>
</stmunit>
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</stmunitList>
[xsd:string]

Scientific units on an element.

These must be taken from a dictionary of units. There should be some mechanism
for validating the type of the units against the possible values of the element.

S t I’TTT‘l [el.stmml]

An element to hold stmml data.

st mm holds stmml data under a single generic container. Other namespaces may
be present as children. No semantics implied.

<stmi >
<acti onLi st >
<acti on></acti on>
</ acti onLi st >
<obj ect ></ obj ect >
<observati on></ observati on>

<l-- ==================== D| CTl| ONARY =========== -->

<di cti onary>
<annot ati1 on>
<docunent at i on></ docunent ati on>
<appi nf o></ appi nf 0>
</ annot ati on>
<entry term="foo0">
<definition></definition>
<alternative></alternative>
<descri pti on></descri pti on>
<enuner ati on></ enuner ati on>
<rel at edeEntry></rel at edEnt ry>
</entry>
</dictionary>

<l -- ================= NVETADATA ================== -->

<nmet adat aLi st >
<nmet adat a></ net adat a>
</ met adat aLi st >

<l -- ================= SCIENTIFIC UNI TS ==================

<uni tList>
<uni t Type id="utl1l" nanme="u">
<di nensi on name="nmass" power="1"></di nensi on>
</unitType>
<unit id="ul"></unit>
</ uni t Li st >



</stmi >

Content Model
(ANY [lax])*

titl elat.tite]

A title on an element.

No controlled value.

<action title="turn on heat" start="TO09: 00: 00"

conventi on="xsd"/ >
]

I dlatt.id]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

An attribute providing a unique ID for an element
T

convent i on[att.convention]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</ scal ar >
<!-- error -->
<scal ar di ct Ref ="npt 23">123</scal ar >
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a convention
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There is no controlled vocabulary for conventions, but the author must ensure that
the semantics are openly available and that there are mechanisms for
implementation. The convention is inherited by all the subelements, so that a
convention for nol ecul e would by default extend to its bond and at omchildren.
This can be overwritten if necessary by an explicit convent i on.

It may be useful to create conventions with namespaces (e.g. i upac: nane). Use of
convent i on will normally require non-STMML semantics, and should be used with
caution. We would expect that conventions prefixed with "ISO" would be useful, such
as 1SO8601 for dateTimes.

There is no default, but the conventions of STMML or the related language (e.g.
CML) will be assumed.

<bond conventi on="fooChenl order="-5"

xm ns: fooChen="htt p: // ww. f ooChenif conventi ons"/>
I ———

di ct Ref [att.dictRef]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<|list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</ scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23" >123</ scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9 ]*)?

A reference to a dictionary entry.

Elements in data instances such as scalar may have a di ct Ref attribute to point to
an entry in a dictionary. To avoid excessive use of (mutable) filenames and URIs we
recommend a namespace prefix, mapped to a namespace URI in the normal
manner. In this case, of course, the namespace URI must point to a real XML
document containing entry elements and validated against STMML Schema.
Where there is concern about the dictionary becoming separated from the document
the dictionary entries can be physically included as part of the data instance and the
normal XPointer addressing mechanism can be used.
This attribute can also be used on dictionary elements to define the namespace
prefix
<scal ar dataType="xsd:float" title="surfaceArea"

di ct Ref ="cm Phys: surf Area"

xm ns: cm Phys="http://ww. xm -cm . org/ di ct/ physi cal "

uni ts="units: cn">50</scal ar >
<stmlist xmns:stn="http://ww. xm -cm . org/schema/ stnm ">

<st m observati on>

<p>We observed <object count="3" dictRef="foo:pl"/>



constructing dwellings of different material </ p>
</ st m observati on>
<stmentry id="pl" ternm="pig">
<stmdefinition>A donesticated animal.</stmdefinition>
<st m descri pti on>Predat ors i ncl ude
wol ves</ st m descri pti on>
<stm description class="scientificNane">Sus
scrof a</ st m descri pti on>
</stmentry>
</stmlist>

t abl eeltabie

A rectangular table of any quantities

By default t abl e represents a rectangular table of any quantities representable as
XSD or STMML dataTypes. The default layout is columnwise, with col unms
columns, where each column is a (homogeneous) array of size r ows data. This is
the "normal” orientation of data tables but the table display could be transposed by
XSLT transformation if required. Access is to columns, and thence to the data within
them. DataTyping, delimiters, etc are delegated to the arrays, which must all be of
the same size. For verification it is recommended that every array carries a si ze
attribute.
<tabl e rows="3" colums="2" title="people">
<array title="age" dataType="xsd:integer">3 5 7</array>
<array title="nane" dataType="xsd:string">Sue Fred
Sandy</ array>
</t abl e>
Content Model
(array+)

r ows JREQUIRED

The size of an array

The size of an array. Redundant, but serves as a check for processing software
(useful if delimiters are used)

[xsd:positivelnteger]

Number of rows
|

col UNMSREQUIRED

The size of an array

The size of an array. Redundant, but serves as a check for processing software
(useful if delimiters are used)

[xsd:positivelnteger]

Number of columns
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|

titl eattite]

A title on an element.

No controlled value.

<action title="turn on heat" start="T09: 00: 00"

conventi on="xsd"/ >
]

I diatt.id]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

An attribute providing a unique ID for an element
T

convent i On[att.convention]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</scal ar >
<l-- error -->
<scal ar dict Ref ="npt 23">123</scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a convention

There is no controlled vocabulary for conventions, but the author must ensure that
the semantics are openly available and that there are mechanisms for
implementation. The convention is inherited by all the subelements, so that a
convention for nol ecul e would by default extend to its bond and at omchildren.
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This can be overwritten if necessary by an explicit convent i on.

It may be useful to create conventions with namespaces (e.g. i upac: nane). Use of
convent i on will normally require non-STMML semantics, and should be used with
caution. We would expect that conventions prefixed with "ISO" would be useful, such
as 1SO8601 for dateTimes.

There is no default, but the conventions of STMML or the related language (e.g.
CML) will be assumed.

<bond conventi on="fooChenl' order="-5"

xm ns: fooChen="htt p: // ww. f ooChent conventi ons"/>
I ———

di ct Ref [att.dictRef]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<|list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt " >123</ scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23" >123</ scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9 ]*)?

A reference to a dictionary entry.

Elements in data instances such as scalar may have a di ct Ref attribute to point to
an entry in a dictionary. To avoid excessive use of (mutable) filenames and URIs we
recommend a namespace prefix, mapped to a namespace URI in the normal
manner. In this case, of course, the namespace URI must point to a real XML
document containing entry elements and validated against STMML Schema.
Where there is concern about the dictionary becoming separated from the document
the dictionary entries can be physically included as part of the data instance and the
normal XPointer addressing mechanism can be used.
This attribute can also be used on dictionary elements to define the namespace
prefix
<scal ar dataType="xsd:float" title="surfaceArea"

di ct Ref ="cm Phys: surf Area"

xm ns: cm Phys="http://ww. xm -cm . org/ di ct/ physi cal "

uni ts="units: cn">50</scal ar >
<stmlist xmns:stn="http://ww. xm -cm . org/schema/ st nm ">

<st m observati on>

<p>We observed <object count="3" dictRef="foo:pl"/>
constructing dwellings of different material </ p>
</ st m observati on>
<stmentry id="pl" tern¥"pig">
<stmdefinition>A donesticated ani mal.</stmdefinition>
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<st m descri pti on>Predat ors i ncl ude
wol ves</ st m descri pti on>
<st mdescription class="scientificNanme">Sus
scrof a</ st m descri pti on>
</stmentry>
</stmlist>

uni t [el.unit]

A scientific unit

A scientific unit. Units are of the following types:

S| Units. These may be one of the seven fundamental types (e.g. meter) or may

be derived (e.g. joule). An Sl unit is identifiable because it has no parentSI

attribute and will have a unitType attribute.

* nonSl Units. These will normally have a parent Sl unit (e.g. calorie has joule as
an Sl parent).

Example:

<unit id="units:fahr" name="fahrenheit" parentSl="units: K"
mul tiplierToSI="0.55555555555555555"
constant ToSI ="- 17. 777777777777777777" >
<descri pti on>An obsol escent unit of tenperature still used
i n popul ar
nmet eor ol ogy</ descri pti on>
</unit>

xsd:appinfo
Content Model
(description|annotation)*

| dJREQUIRED

abbrevi ati ong

>

Q
a

=

parent Sl

A reference to the parent Sl unit (forbidden for SI Units themselves).

uni t Typeq

A reference to the unitType (required for Sl Units).

mul tiplierToSl

The factor by which the non-SI unit should be multiplied to convert a quantity to its
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representation in Sl Units. This is applied before const ant ToSI . necessarily unity

for Sl units
]

const ant ToSI [

The amount to add to a quantity in non-SI units to convert its representation to Sl
Units. This is applied after mul ti pl i er ToSI . necessarily zero for Sl units.

uni t Li St (elunitisy

A container for several unit entries

Usually forms the complete units dictionary (along with metadata)
<stmunitList xmns:stm"http://ww. xm -cm . org/schema/stnm ">

<stmuni t Type id="I|ength" name="| ength">
<st m di nensi on nane="| engt h" power="1"/>
</stmunit Type>

<stmunitType id="tinme" name="tinme">
<st m di nensi on nanme="time" power="1"/>
</stmunitType>

<l-- ... -->
<stm uni t Type id="di nensi onl ess" nanme="di nensi onl ess">

<st m di nensi on nane="di nensi onl ess" power="1"/>
</stmunit Type>

<l --
- T T T
SIEEgE N AR RS
R
- e

<stmuni t Type id="accel erati on” nane="accel erati on">
<st m di nrensi on nanme="I| engt h" power="1"/>
<st m di nensi on name="ti ne" power="-2"/>
</stmunitType>
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<stmunit id="second" nanme="second" unitType="tinme">
<st m description>The Sl unit of tine</stmdescription>
</stmunit>

<stmunit i1d="neter" nane="neter" unitType="I|ength"
abbrevi ati on="nt>
<stm description>The SI unit of |ength</stmdescription>
</stmunit>

Lo L o-->

<stmunit 1d="kg" nane="nanel ess" unit Type="di nensi onl ess”
abbr evi ati on="nodi nf' >
<stm description>A fictitious parent for dinensionless
uni t s</ stm descri pti on>
</stmunit>

<l --

>

<l -- ===================== derived SI units
S e e e e e e e,

<l --

o>

<stmunit id="newton" name="newton" unitType="force">
<stm description>The SI unit of force</stmdescription>
</stmunit>

<l-- ... -->
<l-- nultiples of fundanental SI units -->

<stmunit id="g" nane="gram' unitType="nass"
par ent SI =" kg"
mul tiplierToSI="0.001"
abbrevi ati on="g">
<st m descri pti on>0. 001 kg. </stmdescription>
</stmunit>

<stmunit id="celsius" name="Cel sius" parentSI="k"
mul tiplierToSI="1"
const ant ToS| ="273. 18" >



<st m descri pti on><p>A common unit of
t enper at ur e</ p></ st m descri pti on>
</stmunit>

<l-- fundanental non-SI units -->

<stmunit i1d="inch" name="inch" parentSl="neter"
abbrevi ati on="in"
mul tiplierToSI="0.0254" >
<stm description>An inperial neasure of

| engt h</ st m descri pti on>

</stmunit>

<!-- derived non-SI units -->
<stmunit id="I" nanme="litre" unitType="vol une"

par ent SI =" et er Cubed"

abbrevi ation="1"

mul tiplierToSI="0.001">

<st mdescription>Nearly 1 dnm**3 This is not quite
exact </ st m descri pti on>
</stmunit>

<l-- ... -->

<stmunit id="fahr" name="fahrenheit" parentSI="k"
abbrevi ati on="F"
mul ti plierToSI="0.55555555555555555"
constant ToSI ="-17. 777777777777777777" >
<st m descri pti on>An obsol escent unit of tenperature stil
used in popul ar
nmet eor ol ogy</ st m descri pti on>
</stmunit>

</stmunitlList>

<stmunitList
xm ns:stmE"http://ww. xm -cm . org/ schema/ st nm "
dictRef="unit" href="units.xm" />

Content Model

(unitType*,unit*)

I ——
titl efatdtitle]

A title on an element.

No controlled value.

<action title="turn on heat" start="T09: 00: 00"
conventi on="xsd"/ >
]

I dlatt.id]

A unique ID for an element
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This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

An attribute providing a unique ID for an element
T

convent i onfatt.convention]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</ scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23">123</ scal ar >
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a convention

There is no controlled vocabulary for conventions, but the author must ensure that
the semantics are openly available and that there are mechanisms for
implementation. The convention is inherited by all the subelements, so that a
convention for nol ecul e would by default extend to its bond and at omchildren.
This can be overwritten if necessary by an explicit convent i on.

It may be useful to create conventions with namespaces (e.g. i upac: nane). Use of
convent i on will normally require non-STMML semantics, and should be used with
caution. We would expect that conventions prefixed with "ISO" would be useful, such
as ISO8601 for dateTimes.

There is no default, but the conventions of STMML or the related language (e.g.
CML) will be assumed.

<bond conventi on="fooChenl order="-5"

xm ns: f ooChen¥"htt p: / / ww. f ooCheni conventi ons"/ >
T

di ct Ref [att.dictRef]

A string referencing a dictionary, units, convention or other metadata.
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The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23">123</scal ar>
</[list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]J*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a dictionary entry.

Elements in data instances such as scalar may have a di ct Ref attribute to point to
an entry in a dictionary. To avoid excessive use of (mutable) filenames and URIs we
recommend a namespace prefix, mapped to a namespace URI in the normal
manner. In this case, of course, the namespace URI must point to a real XML
document containing entry elements and validated against STMML Schema.
Where there is concern about the dictionary becoming separated from the document
the dictionary entries can be physically included as part of the data instance and the
normal XPointer addressing mechanism can be used.
This attribute can also be used on dictionary elements to define the namespace
prefix
<scal ar dataType="xsd:float" title="surfaceArea"
di ct Ref ="cml Phys: surf Area"
xm ns: cm Phys="http://ww. xm -cm . org/ di ct/ physi cal "
uni ts="units: cn">50</scal ar >
<stmlist xmns:stn="http://ww. xm -cm . org/schema/ st mm ">
<st m observati on>
<p>We observed <object count="3" dictRef="foo:pl"/>
constructing dwellings of different material </ p>
</ st m observati on>
<stmentry id="pl" tern¥"pig">
<stmdefinition>A donesticated ani mal.</stmdefinition>
<st m descri pti on>Predators incl ude
wol ves</ st m descri pti on>
<stm description class="scientificNane">Sus
scrof a</ st m descri pti on>
</stmentry>

</stmlist>
]

href

Maps a dictRef prefix to the location of a dictionary.

This requires the prefix and the physical URI address to be contained within the
same file. We can anticipate that better mechanisms will arise - perhaps through
XMLCatalogs. At least it works at present.
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u n| t Ty pe[el.unitType]

An element containing the description of a scientific unit

Mandatory for Sl Units, optional for nonSI units since they should be able to obtain
this from their parent. For complex derived units without parents it may be useful.
Used within a unitList

Distinguish carefully from unitsType which is primarily used for attributes describing
the units that elements carry

<stmunitList xmns:stm"http://ww. xm -cm . org/schema/ st ">

<stmunit Type id="Iength" nanme="| ength">
<st m di nensi on nane="| engt h" power="1"/>
</stmunitType>

<stmunitType id="tinme" name="tinme">
<st m di nensi on nanme="tinme" power="1"/>
</stmunitType>

IR >

<stm uni t Type id="di nensi onl ess" nane="di nensi onl ess" >
<st m di nensi on nane="di nensi onl ess" power="1"/>
</stmunitType>

<l --
- T T
S N AR RES
I
- T T T T T

<stmuni t Type id="accel erati on” nane="accel erati on">
<st m di nrensi on nanme="I| engt h" power="1"/>
<st m di nensi on name="ti ne" power="-2"/>
</stmunitType>

IR >



-p. 99

o>
<l -- ====================== f yndanental SI units
=== === ===

<l--

-->

<stmunit id="second" name="second" unitType="tinme">
<st mdescription>The Sl unit of tinme</stmdescription>
</stmunit>

<stmunit id="neter" nane="neter" unitType="I|ength"
abbrevi ati on="ni">
<st m description>The SI unit of |ength</stm description>
</stmunit>

<l-- ... -->

<stmunit id="kg" nane="nanel ess" unit Type="di nensi onl ess”
abbrevi ati on="nodi nf' >
<stm description>A fictitious parent for dinensionless
uni t s</ stm descri ption>
</stmunit>

<l --

S

<l -- ===================== derived SI units
S —————————_

<l--

-->

<stmunit id="newton" nanme="newton" unitType="force">
<st mdescription>The Sl unit of force</stmdescription>
</stmunit>

<l-- ... -->

<I-- multiples of fundanental SI units -->
<stmunit id="g"
parent SI =" kg"
mul tiplierToSI="0.001"
abbrevi ati on="g">
<st m descri ption>0.001 kg. </stmdescription>
</stmunit>

nane="grant' unit Type="nass"

<stmunit id="cel sius" nane="Cel sius" parentSI="k"
mul tiplierToSI="1"
constant ToSI ="273. 18" >
<st m descri pti on><p>A common unit of

t enper at ur e</ p></ st m descri pti on>

</stmunit>

<l -- fundanental non-SI units -->
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<stmunit id="inch" name="inch" parentSl="neter"
abbrevi ati on="in"
mul tiplierToSl="0.0254" >
<stm descripti on>An inperial neasure of
| engt h</ st m descri pti on>
</stmunit>

<l-- derived non-SlI units -->

<stmunit i1d="1" nanme="litre" unitType="vol une"
par ent SI =" et er Cubed”
abbrevi ation="1"
mul tiplierToSI="0.001">
<stmdescription>Nearly 1 dnt*3 This is not quite
exact </ st m descri pti on>
</stmunit>

<l-- .. -

<stmunit id="fahr" nanme="fahrenheit" parentSl="k"
abbrevi ati on="F"
mul tiplierToSI="0.55555555555555555"
constant ToSI ="-17. 777777777777777777" >
<st m descri pti on>An obsol escent unit of tenperature stil
used in popul ar
met eor ol ogy</ st m descri pti on>
</stmunit>

</ stmunitList>

Content Model

(dimension?*)
]

I dJREQUIRED

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.

[xsd:string]
Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

NnaneREQUIRED
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ATTRIBUTES

convent i onfatt.convention]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</ scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23">123</ scal ar >
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a convention

There is no controlled vocabulary for conventions, but the author must ensure that
the semantics are openly available and that there are mechanisms for
implementation. The convention is inherited by all the subelements, so that a
convention for nol ecul e would by default extend to its bond and at omchildren.
This can be overwritten if necessary by an explicit convent i on.

It may be useful to create conventions with namespaces (e.g. i upac: nane). Use of
convent i on will normally require non-STMML semantics, and should be used with
caution. We would expect that conventions prefixed with "ISO" would be useful, such
as ISO8601 for dateTimes.

There is no default, but the conventions of STMML or the related language (e.g.
CML) will be assumed.

<bond conventi on="fooChent' order="-5"
xm ns: f ooChen¥"ht t p: / / ww. f ooChent conventi ons"/ >

dat aTy pe[att.dataType]Default:xsd:string
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an enumerated type for all builtin allowed dataTypes in STM

dat aTypeType represents an enumeration of allowed dataTypes (at present
identical with those in XML-Schemas (Part2- datatypes). This means that
implementers should be able to use standard XMLSchema-based tools for validation
without major implementation problems.

It will often be used an an attribute on scalar, array or matrix elements.

<list xmns="http://ww.xm -cm .org/schema/cnl 2/ core">
<scal ar dataType="xsd: bool ean” title="she | oves
me" >t rue</ scal ar >
<scal ar dataType="xsd:float" title="x">23.2</scal ar>
<scal ar dataType="xsd: duration" title="egg
timer">PMi</ scal ar >
<scal ar dataType="xsd: dateTi ne" title="current data and
time">2001-02-01: 00: 30</ scal ar >
<scal ar dataType="xsd:tinme" title="wake up">06: 00</scal ar >
<scal ar dataType="xsd:date" title="where is
I t">1752-09-10</scal ar>
<scal ar dataType="xsd:anyURI " title="CM
site">http://ww. xm -cm . org/ </ scal ar>
<scal ar dataType="xsd: QNane" title="CM
atom >cml : at onx/ scal ar >
<scal ar dat aType="xsd: nornmalizedString" title="song">the
nouse ran up the cl ock</scal ar>
<scal ar dataType="xsd: | anguage" title="UK
Engl i sh”">en- GB</ scal ar >
<scal ar dataType="xsd: Nane" title="atonl>at onk/scal ar>
<scal ar dataType="xsd: I D" title="XM. | D'> 123</scal ar>
<scal ar dataType="xsd:integer" title="the
answer " >42</ scal ar >
<scal ar dat aType="xsd: nonPosi ti vel nteger"
title="zero">0</scal ar>
</list>

UNION OF

Allowed values
xsd:string
xsd:boolean
xsd:float
xsd:double
xsd:decimal
xsd:duration
xsd:dateTime
xsd:time
xsd:date
xsd:gYearMonth
xsd:gYear
xsd:gMonthDay
xsd:gDay
xsd:gMonth
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xsd:hexBinary
xsd:base64Binary
xsd:anyURI
xsd:QName
xsd:NOTATION
xsd:normalizedString
xsd:token
xsd:language
xsd:IDREFS
xsd:ENTITIES
xsd:NMTOKEN
xsd:NMTOKENS
xsd:Name
xsd:NCName
xsd:ID

xsd:IDREF
XSd:ENTITY
xsd:integer
xsd:nonPositivelnteger
xsd:negativelnteger
xsd:long

xsd:int

xsd:short

xsd:byte
xsd:nonNegativelnteger
xsd:unsignedLong
xsd:unsignedint
xsd:unsignedShort
xsd:unsignedByte
xsd:positivelnteger
[xsd:QName]

The dataType of an (simple) element or attribute

del i m t er [att.delimiter]

A non-whitespace character used in arrays to separate components

Some STMML elements (such as array) have content representing concatenated
values. The default separator is whitespace (which can be normalised) and this
should be used whenever possible. However in some cases the values are empty, or
contain whitespace or other problematic punctuation, and a delimiter is required.
Note that the content string MUST start and end with the delimiter so there is no
ambiguity as to what the components are. Only printable characters from the ASCII
character set should be used, and character entities should be avoided.

When delimiters are used to separate precise whitespace this should always consist
of spaces and not the other allowed whitespace characters (newline, tabs, etc.). If the
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latter are important it is probably best to redesign the application.

<array size="4" dataType="xsd:string" delimter="|"> A B12||D
and E| </ array>

The values in the array are
"A', "B12", "" (enpty string) and "D and E"
note the spaces

[xsd:string]

A delimiter character for arrays and matrices

By default array components (‘elements’ in the non-XML sense) are
whitespace-separated. This fails for components with embedded whitespace or
missing completely:

Exanpl e:

In the protein database ' CA" and 'CA are different
atomtypes, and and array coul d be:

<array delimter="/" dictRef="pdb: at onTypes">/ N
CA/ CA/ N </array>

Note that the array starts and ends with the delimiter, which must be chosen to avoid
accidental use. There is currently no syntax for escaping delimiters.

di ct Ref [att.dictRef]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23">123</scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9_]*)?

A reference to a dictionary entry.

Elements in data instances such as scalar may have a di ct Ref attribute to point to
an entry in a dictionary. To avoid excessive use of (mutable) filenames and URIs we
recommend a namespace prefix, mapped to a namespace URI in the normal
manner. In this case, of course, the namespace URI must point to a real XML
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document containing entry elements and validated against STMML Schema.
Where there is concern about the dictionary becoming separated from the document
the dictionary entries can be physically included as part of the data instance and the
normal XPointer addressing mechanism can be used.
This attribute can also be used on dictionary elements to define the namespace
prefix
<scal ar dataType="xsd:float" title="surfaceArea"
di ct Ref ="cm Phys: sur f Area”
xm ns: cm Phys="http://ww. xm -cm . org/ di ct/ physi cal "
uni ts="uni ts: cnk">50</ scal ar >
<stmlist xmns:stn="http://ww. xm -cm . org/schema/ st nm ">
<st m observati on>
<p>We observed <object count="3" dictRef="foo:pl"/>
constructing dwellings of different material </ p>
</ st m observati on>
<stmentry id="pl" tern¥"pig">
<stm definition>A donesticated ani mal.</stmdefinition>
<st m descri pti on>Predat ors i ncl ude
wol ves</ st m descri pti on>
<stm description class="scientificNane">Sus
scrof a</ st m descri pti on>
</stmentry>
</stmlist>

er r or Basi Sjatt.errorBasis]

The basis of an error value

Errors in values can be of several types and this simpleType provides a small
controlled vocabulary
<scal ar
dat aType="xsd: deci nal "
errorVal ue="1.0"
error Basi s="obser vedSt andar dDevi ati on"
titl e="body weight"
di ct Ref =" zoo0: bodywt "
uni ts="units: g">34. 3</scal ar >
Allowed values
* observedRange
* observedStandardDeviation
e  observedStandardError
* estimatedStandardDeviation
* estimatedStandardError

er r or Val ue[att.errorvalue]
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An observed or calculated estimate of the error in the value of a numeric quantity

An observed or calculated estimate of the error in the value of a numeric quantity. . It
should be ignored for dataTypes such as URL, date or string. The statistical basis of
the err or Val ueType is not defined - it could be a range, an estimated standard
deviation, an observed standard error, etc. This information can be added through
errorBasisType.
<scal ar

dat aType="xsd: deci mal "

errorVal ue="1.0"

error Basi s="obser vedSt andar dDevi ati on"

title="body weight"

di ct Ref =" zoo: bodywt "

uni ts="units: g">34. 3</scal ar>
[xsd:decimal]

I diatt.id]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

An attribute providing a unique ID for an element

MaXJatt.max]

The maximum INCLUSIVE value of a quantity

The maximum INCLUSIVE value of a sortable quantity such as numeric, date or
string. It should be ignored for dataTypes such as URL. The use of m n and max
attributes can be used to give a range for the quantity. The statistical basis of this
range is not defined. The value of nmax is usually an observed quantity (or calculated
from observations). To restrict a value, the maxExcl usi ve type in a dictionary
should be used.

The type of the maximum is the same as the quantity to which it refers - numeric,
date and string are currently allowed

<scal ar dataType="xsd: float" nmax="20" m n="12">15</scal ar>
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[xsd:string]

m N[att.min]

The minimum INCLUSIVE value of a quantity

The minimum INCLUSIVE value of a sortable quantity such as numeric, date or
string. It should be ignored for dataTypes such as URL. The use of m n and m n
attributes can be used to give a range for the quantity. The statistical basis of this
range is not defined. The value of m n is usually an observed quantity (or calculated
from observations). To restrict a value, the mi nExcl usi ve type in a dictionary
should be used.

The type of the minimum is the same as the quantity to which it refers - numeric, date
and string are currently allowed

<scal ar dataType="xsd:float" max="20" m n="12">15</scal ar>
[xsd:string]

r ef [att.ref]

A reference to an existing element

A reference to an existing element in the document. The target of the ref attribute
must exist. The test for validity will normally occur in the element's appi nf o

Any DOM Node created from this element will normally be a reference to another
Node, so that if the target node is modified a the dereferenced content is modified. At
present there are no deep copy semantics hardcoded into the schema.

BASE: idType

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

A reference to an element of given type

r ef modifies an element into a reference to an existing element of that type within
the document. This is similar to a pointer and it can be thought of a strongly typed
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hyperlink. It may also be used for "subclassing" or "overriding" elements.

<cnm >
<nmol ecul e id="ml">
<at omArr ay>

<at om el enent Type="N"/ >
<at om el enent Type="0'/ >
</ at omAr r ay>
</ nol ecul e>
<htm : p>The action of <nol ecule ref="#nl"/> on cardi ac
nuscle ...</htnl: p>
</cm >

Sl z €[att.size]

The size of an array

The size of an array. Redundant, but serves as a check for processing software
(useful if delimiters are used)

[xsd:positivelnteger]

The size of an array, matrix, list, etc.

SOuUr Cejatt.source]

An attribute linking to the source of the information

A simple way of adding metadata to a piece of information. Likely to be fragile since
the URI may disappear.

<list>

<definition source="foo.htm #a3">An ani mal with four
| egs</definition>

<definition source="http://ww.foo.conlindex.htm ">
" An animal with six |egs</definition>
</list>

titl elatttite]

A title on an element.
No controlled value.
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<action title="turn on heat" start="T09: 00: 00"
conventi on="xsd"/ >

uni t Siatt.units]

Scientific units

These will be linked to dictionaries of units with conversion information, using
namespaced references (e.g. si : m

Distinguish carefully from unitType which is an element describing a type of a unit in
a unitList

<stmunitList xmns:stm"http://ww. xm -cm . org/schema/ st ">

<stmuni t Type id="Iength" nanme="Iength">
<st m di nensi on nane="| engt h" power="1"/>
</stmunitType>

<stmunitType id="tinme" nanme="tine">
<st m di nensi on nanme="tinme" power="1"/>
</stmunitType>

<l-- ... -->

<stm uni t Type id="di nensi onl ess"” nanme="di nensi onl ess" >
<st m di nensi on nane="di nensi onl ess" power="1"/>
</stmunitType>

<l --
- T T
SR el NCURRVES
-
- T T

<stmuni t Type id="accel erati on"” nanme="accel erati on">
<st m di nensi on nane="| engt h" power="1"/>
<st m di nensi on nane="tinme" power="-2"/>
</stmunitType>

<l-- ... -->
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<l--

-->

<l -- ====================== f yndanental S| units
e s oS

<l--

o>

<stmunit id="second" nanme="second" unitType="tine">
<st m description>The Sl unit of tinme</stmdescription>
</stmunit>

<stmunit id="neter" nane="neter" unitType="Iength"
abbrevi ati on="ni>
<stm description>The SI unit of |ength</stmdescription>
</stmunit>

<l-- .. -

<stmunit 1d="kg" nanme="nanel ess" unit Type="di nensi onl ess”
abbrevi ati on="nodi ni' >
<stm description>A fictitious parent for dinensionless
uni ts</stm descri pti on>
</stmunit>

<l--

-->

<l-- =======—=—====—=—=—=====—== derived S| units
S=SS=SS=SSo=ooooooo=o= ==

<l--

S

<stmunit id="newton" name="newton" unitType="force">
<stm description>The SI unit of force</stmdescription>
</stmunit>

<l-- ... -->
<l-- nultiples of fundanental SI units -->

<stmunit i1d="g" nanme="granm' unitType="nass"
parent SI =" kg"
mul tiplierToSI="0.001"
abbrevi ati on="g">
<stm description>0. 001 kg. </stmdescription>
</stmunit>

<stmunit id="celsius" nane="Cel sius" parentS|="Kk"
mul tiplierToSI="1"
const ant ToSI =" 273. 18" >
<st m descri pti on><p>A common unit of

t enper at ur e</ p></ st m descri pti on>

</stmunit>



<l -- fundanental non-SI units -->

<stmunit i1d="inch" name="inch" parentSl="neter"
abbrevi ati on="in"
mul ti plierToSI="0.0254" >
<stm descri pti on>An inperial neasure of
| engt h</ st m descri pti on>
</stmunit>

<l-- derived non-SI units -->

<stmunit id="I" name="litre" unitType="vol une"
par ent SI =" et er Cubed"
abbrevi ati on="1"
mul tiplierToSI="0.001">
<stmdescription>Nearly 1 dnt*3 This is not quite
exact </ st m descri pti on>
</stmunit>

<l-- ... -->

<stmunit id="fahr" name="fahrenheit" parentS|="k"
abbrevi ati on="F"
mul ti plierToSI="0.55555555555555555"
constant ToSI ="- 17. 777777777777777777" >

<st m descri pti on>An obsol escent unit of tenperature still

used in popul ar
nmet eor ol ogy</ st m descri ption>
</stmunit>

</stmunitlList>
[xsd:string]

Scientific units on an element.
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These must be taken from a dictionary of units. There should be some mechanism

for validating the type of the units against the possible values of the element.
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SIMPLETYPES

coordinate2Type[st.coordinate2Type]

An x/y coordinate pair

An x/y coordinate pair consisting of two real numbers, separated by whitespace or a
comma. In arrays and matrices, it may be useful to set a separate delimiter

<list>
<array dataType="xsd: deci mal "
>1.2,3.4 3.2,4.5 6.7,23.1 </array>
<array delimter="/" dataType="xsd: deci nmal "
" >/1.2 3.4/ 3.2 4.5/6.7 23.1/</array>
</list>

[xsd:string]
Pattern: \s*([-]|[+])2\d*\.2\d*(\s+|[,]) ([-]|[+]) ?\d*\. ?\d*\s*

coordinate3Type[st.coordinate3Type]

An x/y/z coordinate triple

An x/ylz coordinate triple consisting of three real numbers, separated by whitespace
or commas. In arrays and matrices, it may be useful to set a separate delimiter

<list>
<array dataType="xsd: decimal">1.2,3.4,1.2
3.2,4.5,7.3 6.7,23.1,5.6 </array>
<array delimter="/" dataType="xsd: deci mal "
>/1.2 3.4 3.3/3.2 4.5 4.5/6.7 23.1 5.6/</array>
</list>

[xsd:string]
Pattern: \s*([-]|[+])2\d*\.2\d*(\s+|[,]) ([-]|[+]) 2\d*\.2Ad*(\s+|[, D ([- 1] [+]) 2\d*\.2\d*\s*
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countType|[st.countType]

A count multiplier for an element

Many elements represent objects which can occur an arbitrary number of times in a
scientific context. Examples are act i on, obj ect or nol ecul es.

<list>

<object title="frog" count="10"/>

<action title="step3" count="3">
<p>Add 10 m reagent</p>

</ action>

</list>

[xsd:nonNegativelnteger]

dataTypeType[st.dataTypeType]

an enumerated type for all builtin allowed dataTypes in STM

dat aTypeType represents an enumeration of allowed dataTypes (at present
identical with those in XML-Schemas (Part2- datatypes). This means that
implementers should be able to use standard XMLSchema-based tools for validation
without major implementation problems.

It will often be used an an attribute on scalar, array or matrix elements.

<list xmns="http://ww.xm -cnl.org/schenma/cm 2/ core">
<scal ar dataType="xsd: bool ean” title="she | oves
me" >t rue</ scal ar >
<scal ar dataType="xsd:float" title="x">23.2</scal ar>
<scal ar dataType="xsd: duration" title="egg
timer">PMid</scal ar >
<scal ar dataType="xsd: dateTine" title="current data and
ti me">2001- 02-01: 00: 30</ scal ar>
<scal ar dataType="xsd:time" title="wake up">06: 00</scal ar>
<scal ar dataType="xsd:date" title="where is
It">1752-09- 10</ scal ar >
<scal ar dataType="xsd:anyURI " title="CM
site">http://ww. xm -cml . org/ </scal ar >
<scal ar dataType="xsd: QNane" title="CM
at ont >cnl : at onx/ scal ar >
<scal ar dataType="xsd: normalizedString" title="song">the
nouse ran up the cl ock</scal ar>
<scal ar dataType="xsd: | anguage" title="UK
Engl i sh">en- GB</ scal ar >
<scal ar dataType="xsd: Nane" titl e="atonl>at onk/scal ar>
<scal ar dataType="xsd:ID" title="XM. |1D'> 123</scal ar>
<scal ar dataType="xsd:integer" title="the
answer " >42</ scal ar >
<scal ar dataType="xsd: nonPosi tivel nteger"”
title="zero">0</scal ar >



</list>

UNION OF
Allowed values

xsd:string
xsd:boolean
xsd:float
xsd:double
xsd:decimal
xsd:duration
xsd:dateTime
xsd:time

xsd:date
xsd:gYearMonth
xsd:gYear
xsd:gMonthDay
xsd:gDay
xsd:gMonth
xsd:hexBinary
xsd:base64Binary
xsd:anyURI
xsd:QName
xsd:NOTATION
xsd:normalizedString
xsd:token
xsd:language
xsd:IDREFS
xsd:ENTITIES
xsd:NMTOKEN
xsd:NMTOKENS
xsd:Name
xsd:NCName
xsd:ID

xsd:IDREF
xsd:ENTITY
xsd:integer
xsd:nonPositivelnteger
xsd:negativelnteger
xsd:long

xsd:int

xsd:short

xsd:byte
xsd:nonNegativelnteger
xsd:unsignedLong
xsd:unsignedint
xsd:unsignedShort
xsd:unsignedByte
xsd:positivelnteger
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[xsd:QName]

delimiterType[st.delimiterType]

A non-whitespace character used in arrays to separate components

Some STMML elements (such as array) have content representing concatenated
values. The default separator is whitespace (which can be normalised) and this
should be used whenever possible. However in some cases the values are empty, or
contain whitespace or other problematic punctuation, and a delimiter is required.
Note that the content string MUST start and end with the delimiter so there is no
ambiguity as to what the components are. Only printable characters from the ASCII
character set should be used, and character entities should be avoided.

When delimiters are used to separate precise whitespace this should always consist
of spaces and not the other allowed whitespace characters (newline, tabs, etc.). If the
latter are important it is probably best to redesign the application.

<array size="4" dataType="xsd:string" delimter="|"> A B12||D
and E| </ array>

The values in the array are
"A', "B12", "" (enpty string) and "D and E"
not e the spaces

[xsd:string]

dimensionType|[st.dimensionType]

Allowed values for dimension Types (for quantities).

These are the 7 types prescribed by the Sl system, together with the "dimensionless”
type. We intend to be somewhat uncoventional and explore enhanced values of
"dimensionless", such as "angle". This may be heretical, but we find the present
system impossible to implement in many cases.

Used for constructing entries in a dictionary of units

<uni t Type i d="energy" nane="energy">
<di nensi on nanme="|ength" power="2"/>
<di nensi on name="nass" power="1"/>
<di mensi on nanme="ti me" power="-2"/>
</ uni t Type>

Allowed values
e mass

* length

e time
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e charge

e amount

*  |luminosity

* temperature

e dimensionless
* angle

An angle (formally dimensionless, but useful to have units).

errorBasisType[st.errorBasisType]

The basis of an error value

Errors in values can be of several types and this simpleType provides a small
controlled vocabulary
<scal ar
dat aType="xsd: deci mal "
errorVal ue="1.0"
error Basi s="obser vedSt andar dDevi ati on"
title="body weight"
di ct Ref =" zoo0: bodywt "
uni ts="units: g">34. 3</scal ar >
Allowed values
* observedRange
* observedStandardDeviation
e observedStandardError
* estimatedStandardDeviation
* estimatedStandardError

errorValueType][st.errorValueType]

An observed or calculated estimate of the error in the value of a numeric quantity

An observed or calculated estimate of the error in the value of a numeric quantity. . It
should be ignored for dataTypes such as URL, date or string. The statistical basis of
the err or Val ueType is not defined - it could be a range, an estimated standard
deviation, an observed standard error, etc. This information can be added through
errorBasisType.
<scal ar

dat aType="xsd: deci mal "

errorVal ue="1.0"

error Basi s="obser vedSt andar dDevi at i on"

title="body weight"

di ct Ref =" zoo0: bodywt "

uni ts="units:g">34. 3</scal ar>
[xsd:decimal]
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floatArrayType[st.floatArrayType]

An array of floats

An array of floats or other real numbers. Not used in STM Schema, but re-used by

CML and other languages.

<atomArray xm ns="http://ww. xm -cm . org/schema/cm 2/ core”
x2="1.2 2.3 3.4 5.6"/>

XSD:LIST of xsd:decimal

IdType|[st.idType]

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

matrixType[st.matrixType]

Allowed matrix types
Allowed mat r i x types. These are mainly square matrices

<matrix id="pml" title="mattrix-1" dictRef="foo: bar"
rows="3" colums="3" dataType="xsd: deci mal "

delimter="|" matrixType="squareSymretric" units="unit:nf
>1.1]1.2]1.3]/1.2]2.2]2.3]1.3]2.3|3.3I</matri x>

UNION OF

Allowed values

e rectangular

* square

e squareSymmetric

e squareAntisymmetric
« diagonal



Symmetric. Elements are zero except on the diagonal
e upperTriangular

Square. Elements are zero below the diagonal

1234

(olele)
Qo w
oh,~,Ol
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e lowerTriangular

Symmetric. Elements are zero except on the diagonal

unitary
rowEigenvectors
rotation22
rotationTranslation32
homogeneous33
rotation33
rotationTranslation43
homogeneous44
square

square

BASE: namespaceRefType

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

The namespace is optional but recommended where possible

-p. 118

Note: this convention is only used within STMML and related languages; it is NOT a

generic URI.
<list>
<!-- dictRef is of nanespaceRef Type -->

<scal ar di ct Ref ="chem npt">123</scal ar >
<l-- error -->

<scal ar dict Ref ="npt 23">123</scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]J*(:[A-Za-z][A-Za-z0-9_]*)?

User-defined matrix-type

This definition must be by reference to a namespaced dictionary entry.

maxType[st.maxType]

The maximum INCLUSIVE value of a quantity
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The maximum INCLUSIVE value of a sortable quantity such as numeric, date or
string. It should be ignored for dataTypes such as URL. The use of m n and max
attributes can be used to give a range for the quantity. The statistical basis of this
range is not defined. The value of nax is usually an observed quantity (or calculated
from observations). To restrict a value, the maxExcl usi ve type in a dictionary
should be used.

The type of the maximum is the same as the quantity to which it refers - numeric,
date and string are currently allowed

<scal ar dataType="xsd:float" max="20" m n="12">15</scal ar>
[xsd:string]

metadataType[md.metadataType]

The name of the metadata

Metadata consists of name-value pairs (value is in the "content" attribute). The
names are from a semi-restricted vocabulary, mainly Dublin Core. The content is
unrestricted. The order of metadata has no implied semantics at present.
Allowed values

* dc:coverage

The extent or scope of the content of the resource.

Coverage will typically include spatial location (a place name or geographic
coordinates), temporal period (a period label, date, or date range) or jurisdiction
(such as a named administrative entity). Recommended best practice is to select
a value from a controlled vocabulary (for example, the Thesaurus of Geographic
Names [TGN]) and that, where appropriate, named places or time periods be
used in preference to numeric identifiers such as sets of coordinates or date
ranges.

e dc:description

An account of the content of the resource.

Description may include but is not limited to: an abstract, table of contents,
reference to a graphical representation of content or a free-text account of the
content.

. dc:identifier

An unambiguous reference to the resource within a given context.

Recommended best practice is to identify the resource by means of a string or
number conforming to a formal identification system. Example formal
identification systems include the Uniform Resource Identifier (URI) (including
the Uniform Resource Locator (URL)), the Digital Object Identifier (DOI) and the
International Standard Book Number (ISBN).

. dc:format

The physical or digital manifestation of the resource.
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Typically, Format may include the media-type or dimensions of the resource.
Format may be used to determine the software, hardware or other equipment
needed to display or operate the resource. Examples of dimensions include size
and duration. Recommended best practice is to select a value from a controlled
vocabulary (for example, the list of Internet Media Types [MIME] defining
computer media formats).

dc:relation

A reference to a related resource.

Recommended best practice is to reference the resource by means of a string or
number conforming to a formal identification system.

dc:rights

Information about rights held in and over the resource.

Typically, a Rights element will contain a rights management statement for the
resource, or reference a service providing such information. Rights information
often encompasses Intellectual Property Rights (IPR), Copyright, and various
Property Rights. If the Rights element is absent, no assumptions can be made
about the status of these and other rights with respect to the resource.

dc:subject

The topic of the content of the resource.

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 from a controlled vocabulary or formal classification scheme.

dc:title

A name given to the resource.

Typically, a Title will be a name by which the resource is formally known.
dc:type

The nature or genre of the content of the resource.

Type includes terms describing general categories, functions, genres, or
aggregation levels for content. Recommended best practice is to select a value
from a controlled vocabulary (for example, the working draft list of Dublin Core
Types [DCT1]). To describe the physical or digital manifestation of the resource,
use the FORMAT element.

dc:contributor

An entity responsible for making contributions to the content of the resource.

Examples of a Contributor include a person, an organisation, or a service.
Typically, the name of a Contributor should be used to indicate the entity.

dc:creator

An entity primarily responsible for making the content of the resource.
Examples of a Creator include a person, an organisation, or a service. Typically,
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the name of a Creator should be used to indicate the entity.
e dc:publisher

An entity responsible for making the resource available

Examples of a Publisher include a person, an organisation, or a service.

Typically, the name of a Publisher should be used to indicate the entity.
e dc:source

A Reference to a resource from which the present resource is derived.

The present resource may be derived from the Source resource in whole or in
part. Recommended best practice is to reference the resource by means of a
string or number conforming to a formal identification system.

 dc:language

A language of the intellectual content of the resource.

Recommended best practice for the values of the Language element is defined
by RFC 1766 [RFC1766] which includes a two-letter Language Code (taken from
the ISO 639 standard [ISO639]), followed optionally, by a two-letter Country
Code (taken from the ISO 3166 standard [ISO3166]). For example, 'en’ for
English, 'fr' for French, or 'en-uk’ for English used in the United Kingdom.

. dc:date

A date associated with an event in the life cycle of the resource.

Typically, Date will be associated with the creation or availability of the resource.
Recommended best practice for encoding the date value is defined in a profile of
ISO 8601 [W3CDTF] and follows the YYYY-MM-DD format.

e cmim:safety

Entry contains information relating to chemical safety

Typically the content will be a reference to a handbook, MSDS, threshhold or
other human-readable string

. cmim:insilico

Part or whole of the information was computer-generated

Typically the content will be the name of a method or a program
e cmlm:structure

3D structure included

details included

. cmim:reaction
. cmim:identifier
. other

minType[st.minType]
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The minimum INCLUSIVE value of a quantity

The minimum INCLUSIVE value of a sortable quantity such as numeric, date or
string. It should be ignored for dataTypes such as URL. The use of m nand m n
attributes can be used to give a range for the quantity. The statistical basis of this
range is not defined. The value of m n is usually an observed quantity (or calculated
from observations). To restrict a value, the mi nExcl usi ve type in a dictionary
should be used.

The type of the minimum is the same as the quantity to which it refers - numeric, date
and string are currently allowed

<scal ar dataType="xsd:float" max="20" m n="12">15</scal ar >
[xsd:string]

namespaceRefType[st.namespaceRefType]

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

The namespace is optional but recommended where possible
Note: this convention is only used within STMML and related languages; it is NOT a
generic URI.

<list>
<I-- dictRef is of nanespaceRef Type -->
<scal ar di ct Ref ="chem npt ">123</ scal ar >
<l-- error -->
<scal ar di ct Ref ="npt 23">123</scal ar>
</list>

[xsd:string]
Pattern: [A-Za-z][A-Za-z0-9_]*(:[A-Za-z][A-Za-z0-9 ]*)?

refType[st.refType]

A reference to an existing element

A reference to an existing element in the document. The target of the ref attribute
must exist. The test for validity will normally occur in the element's appi nf o

Any DOM Node created from this element will normally be a reference to another
Node, so that if the target node is modified a the dereferenced content is modified. At
present there are no deep copy semantics hardcoded into the schema.

BASE: idType

A unique ID for an element

This is not formally of type ID (an XML NAME which must start with a letter and
contain only letters, digits and . - _: ). It is recommended that IDs start with a letter,
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and contain no punctuation or whitespace. The function gener at e-i d() in XSLT
will generate semantically void unique IDs.

It is difficult to ensure uniqueness when documents are merged. We suggest
namespacing IDs, perhaps using the containing elements as the base. Thus

nol 3: al could be a useful unique ID. However this is still experimental.
[xsd:string]

Pattern: [A-Za-z0-9_-]+(:[A-Za-z0-9_-]+)?

sizeType[st.sizeType]

The size of an array

The size of an array. Redundant, but serves as a check for processing software
(useful if delimiters are used)

[xsd:positivelnteger]

unitsType[st.unitsType]

Scientific units

These will be linked to dictionaries of units with conversion information, using
namespaced references (e.g. si : m)

Distinguish carefully from unitType which is an element describing a type of a unit in
a unitList

<stmunitList xmns:stm="http://ww. xm -cm . org/schema/ st ">

<stmuni t Type id="I|ength" nanme="| ength">
<st m di nrensi on nanme="I| engt h" power="1"/>
</stmunitType>

<stmuni tType id="tinme" name="tinme">
<st m di nensi on nanme="tinme" power="1"/>
</stmunitType>

<l-- ... -->

<st muni t Type id="di nensi onl ess"” nanme="di nensi onl ess" >
<st m di nensi on nane="di nensi onl ess" power="1"/>
</stmunitType>
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<I--
RS
<l -- ========================== derived types
e
B

<stmuni t Type i d="accel erati on" nane="accel erati on">
<st m di nensi on nane="|engt h" power="1"/>
<st m di nensi on name="ti ne" power="-2"/>
</stmunitType>

<l-- ... -->

<stmunit id="second" nanme="second" unitType="tine">
<stm description>The Sl unit of tine</stmdescription>
</stmunit>

<stmunit id="neter" nane="neter" unitType="Iength"
abbrevi ati on="ni">
<stm description>The SI unit of |ength</stmdescription>
</stmunit>

<l-- ... -->

<stmunit id="kg" nane="nanel ess" unit Type="di nensi onl ess”
abbrevi ati on="nodi ni' >
<stm description>A fictitious parent for dinensionless
uni t s</ st m descri pti on>
</stmunit>

<stmunit id="newton" name="newton" unitType="force">
<st m description>The Sl unit of force</stmdescription>
</stmunit>



<l-- ... -->
<l-- nultiples of fundanental SI units -->

<stmunit id="g" nanme="gram' unitType="nass"
par ent SI =" kg"
mul tiplierToSI="0.001"
abbrevi ati on="g">
<st m descri ption>0.001 kg. </stmdescription>
</stmunit>

<stmunit id="cel sius" nane="Cel sius" parentSI="k"
mul tiplierToSI="1"
const ant ToSI =" 273. 18" >
<st m descri pti on><p>A common unit of

t enper at ur e</ p></ st m descri pti on>

</stmunit>

<l -- fundanental non-SI units -->

<stmunit id="inch" name="inch" parentSl="neter"
abbrevi ati on="in"
mul tiplierToSI="0.0254" >
<st m descripti on>An inperial neasure of

| engt h</ st m descri pti on>

</stmunit>

<l-- derived non-SI units -->
<stmunit id="1" nane="litre" unitType="vol une"

par ent SI =" et er Cubed"

abbrevi ati on="1"

mul tiplierToSI="0.001">

<stm description>Nearly 1 dnt*3 This is not quite
exact </ st m descri pti on>
</stmunit>

<l-- ... -->

<stmunit id="fahr" nane="fahrenheit" parentSl="k"
abbrevi ati on="F"
mul tiplierToSI="0.55555555555555555"
constant ToSI ="-17. 777777777777777777" >

<st m descri pti on>An obsol escent unit of tenperature stil

used in popul ar
nmet eor ol ogy</ st m descri ption>
</stmunit>

</stmunitlList>
[xsd:string]
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MISC

maxVal uej

The maximum INCLUSIVE value of a quantity

The maximum INCLUSIVE value of a sortable quantity such as numeric, date or
string. It should be ignored for dataTypes such as URL. The use of m n and max
attributes can be used to give a range for the quantity. The statistical basis of this
range is not defined. The value of nax is usually an observed quantity (or calculated
from observations). To restrict a value, the maxExcl usi ve type in a dictionary
should be used.

The type of the maximum is the same as the quantity to which it refers - numeric,
date and string are currently allowed

<scal ar dataType="xsd:float" max="20" m n="12">15</scal ar>
[xsd:string]

m nVal uej

The minimum INCLUSIVE value of a quantity

The minimum INCLUSIVE value of a sortable quantity such as numeric, date or
string. It should be ignored for dataTypes such as URL. The use of m n and m n
attributes can be used to give a range for the quantity. The statistical basis of this
range is not defined. The value of m n is usually an observed quantity (or calculated
from observations). To restrict a value, the m nExcl usi ve type in a dictionary
should be used.

The type of the minimum is the same as the quantity to which it refers - numeric, date
and string are currently allowed

<scal ar dataType="xsd: float" max="20" m n="12">15</scal ar>
[xsd:string]

xsd:group

dataGroupgp.dataGroup

A grouping of | i st and scal ar elements for use by other schemas. Experimental.

This is to allow non-STM schemas to include a generic "data" component in their
elements. It is messy and probably should not survive. Better extensibility
mechanisms should be found.

Use only within Schemas

(list|scalar)
T

f OO]Jatt.foo345]
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