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Specification, in any medium without fee or royalty is hereby granted, provided that you 26 
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make: 28 

1. A link or URL to the SML-IF Specification at this location:   29 
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LIMITED TO, WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, 38 

NON-INFRINGEMENT, OR TITLE; THAT THE CONTENTS OF THE SML INTERFACE FORMAT 39 

SPECIFICATION ARE SUITABLE FOR ANY PURPOSE; NOR THAT THE IMPLEMENTATION OF 40 

SUCH CONTENTS WILL NOT INFRINGE ANY THIRD PARTY PATENTS, COPYRIGHTS, 41 

TRADEMARKS OR OTHER RIGHTS. 42 

THE AUTHORS  WILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL 43 

OR CONSEQUENTIAL DAMAGES ARISING OUT OF OR RELATING TO ANY USE OR 44 

DISTRIBUTION OF THE SML INTERCHANGE FORMAT SPECIFICATION. 45 

The name and trademarks of the Authors may NOT be used in any manner, including 46 

advertising or publicity pertaining to the SML-IF Specification or its contents without 47 

specific, written prior permission. Title to copyright in the SML-IF Specification will at all 48 

times remain with the Authors. 49 

No other rights are granted by implication, estoppel or otherwise. 50 

Abstract 51 

This specification defines the interchange format for SML models. 52 

Status 53 

This specification is a draft in progress.  It is being published to solicit feedback. A feedback 54 

agreement is required before the working group can accept feedback. Please contact sml-55 

feedback@external.cisco.com for details. 56 

At some future date, the contents may be published under another name or under several 57 

new specifications, as shall be agreed by the authors and their respective corporations at 58 

that time. 59 
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1. Introduction 89 

As defined in the Service Modeling Language (SML) Specification [1] an SML model is a 90 

collection of XML documents that may be used to describe such things as a set of IT 91 

resources, services and their interrelations. 92 

In every SML model there is a distinguished subset of the documents that comprise it, 93 

called the model definition documents. A model's definition documents describe the abstract 94 

structure of the model, and provide much of the information a model validator needs to 95 

decide whether the model as a whole is valid. The other documents in the model, called its 96 

model instance documents, describe or support the description of the individual resources 97 

the model portrays. Broadly speaking, an SML model is a graph of nodes connected to one 98 

another by arcs. The nodes are formed by model instance documents; explicit inter-99 

document references form its arcs. 100 

The SML Specification identifies two categories of model definition documents that 101 

participate in model validation: Schema documents and rule documents. Schema 102 

documents in a model are XML documents that conform to the SML-defined subset and 103 

extensions to XML Schema 1.0 [2, 3]. Rule documents in a model are XML documents that 104 

conform to the SML-defined subset and extensions of Schematron[4]. 105 

To ensure accurate and convenient interchange of the documents that make up an SML 106 

model or a portion of an SML model, it is useful to define an implementation-neutral 107 

interchange format that preserves the content and interrelationships among the documents. 108 

This specification defines a standard format called the SML Interchange Format (SML-IF) 109 

that does that. 110 

The specification consists of two parts: The first part is an informal description of SML-IF to 111 

set the context. This is followed in part two by SML-IFôs normative definition. 112 

2. Informal Description 113 

To represent an SML model in a standard way for interchange, three topics need to be 114 

addressed. 115 

Packaging: The collection of XML documents that make up a model (or model portion) to 116 

be interchanged need to be gathered together. In doing so, the model definition and model 117 

instance documents need to be distinguished from one another since they play distinct roles 118 

in the model.  119 

Since documents may have been signed using XML Signature [5] or have had cryptographic 120 

digests made of them for other purposes, documents exchanged using SML-IF must be 121 

invariant with respect to XML Canonicalization. [6] 122 

Explicit inter-document references: The documents to be interchanged may explicitly 123 

refer to one another and to documents that are not packaged with the documents being 124 

interchanged. SML uses such references for many purposes, and permits many different 125 

addressing mechanisms. The arcs in SML models are an obvious example. Less obvious are 126 

such references as xsi:schemaLocation . The SML-IF specifies a uniform mechanism for 127 

unambiguously resolving references among the documents being interchanged. 128 

Binding of rule documents to the documents to which they apply: SML permits 129 

models in which rule documents apply to all, none, or subsets of the modelôs documents. 130 

SML-IF specifies how to describe which rule documents apply to which of the modelôs 131 

documents. 132 
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2.1 Packaging 133 

The SML-IF packages the collection of SML documents to be interchanged as a single XML 134 

document. All SML-IF documents conform to the XML Schema defined in the normative part 135 

of this specification. 136 

Informally, the structure of SML-IF documents, using the pseudoschema notation from 137 

WSDL 2.0 [11] is as follows: 138 

<?xml version="1.0" encoding="UTF - 8"?>  139 
<model xmlns="http://schemas.serviceml.org/smlif/200 7/0 2"  140 
       xmlns:xs="http://www.w3.org/2001/XMLSchema">  141 
  <identity>  142 
    <name> 143 
      xs:anyURI Namespace identifying the model  144 
    </name>  145 
    <version> ?  146 
      xs:token <! ðThe version of this model. E.g., 1.2 or 0.3>  147 
    </version>  148 
    <displayName smlerr: loc alization id=  149 
                        òxs:anyURI URI identifying the translation 150 
                        resource for the display nameò ?> ? 151 
      xs:string Descriptive name of model intended for display  152 
    <displayName/>  153 
    <baseURI>xs:anyURI</baseURI> ?  154 
    <description smlerr: loc alization id = 155 
                        òxs:anyURI URI identifying the translation  156 
                        resource for the descriptionò ?> ? 157 
      xs:string Textual description of model for human consumption  158 
    <description/>  159 
  </identity>  160 
  <ruleBindings> ?  161 
   <ruleBinding > *  162 
     <documentAlias=òxs:anyURIò/> ?  163 
     <ruleAlias=òxs:anyURIò/> 164 
   </ ruleBinding > 165 
  </ruleBindings>  166 
  <definitions > ?  167 
    <document> *  168 
      <docInfo> ?  169 
        <aliases> ?  170 
          <alias> *  171 
            xs:anyURI A URI by which this document may be referred to  172 
          </alias>  173 
        </aliases>  174 
      </docInfo>  175 
     [  176 
      <data>  177 
        xs:any <! ðA definition  document goes here>  178 
      </data>  179 
     |  180 
      <locator>  181 
        <documentURI/> ?  182 
        xs:any <! ðA reference to a definition  document goes here>  183 
      </locator>  184 
     ]  185 
    </document>  186 
  </ definitions > 187 
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  <instances > ? 188 
    <document> *  189 
      <docInfo>  ? 190 
        <aliases>  ? 191 
          <alias> +  192 
            xs:anyURI A URI by which this document may be referred to  193 
          </alias>  194 
        </aliases>  195 
      </docInfo>  196 
     [  197 
      <data>  198 
        xs:any<! ðAn instance  document goes here>  199 
      </data>  200 
     |  201 
      <locator>  202 
        <documentURI/> ?  203 
        xs:any <! ðA reference to a n instance  document goes here>  204 
      </locator>  205 
     ]  206 
    </document>  207 
  </ instances > 208 
</model>  209 

The identity  element provides information applications can use to identify and describe 210 

the set of SML documents being interchanged. The baseURI  element defines the absolute 211 

URI that inter-document references using relative URIs are based on. 212 

The optional ru leBindings  element is used to contain information that associates 213 

Schematron Rule documents with the documents they apply to. See section 2.3 for further 214 

details. 215 

The set of SML documents that are interchanged in a in an SML-IF document is called the 216 

inter change set . Every document in the interchange set appears as content of a document  217 

element in either the definitions  or the instances  element, depending on whether the 218 

document in question is a model definition or a model instance document. Both 219 

definition s and instances  are optional. So, for example, if there are no model definition 220 

documents being packaged, the definitions  element must be omitted. 221 

The first child of each document  is typically a docInfo  element that (indirectly) contains a 222 

list of alias  elements whose content is a URI with no fragment components (i.e., one with 223 

no ñ#ò in it). Each of these URIs serves as a name that other documents can use to refer to 224 

this document. Examples of how aliases are used to resolve inter-document references are 225 

given below.  226 

A document in the interchange set can be represented in either of two ways, by embedding 227 

its content, or by providing a reference to it. Which is being used is indicated by the next 228 

child of the document  element. If the document is to be embedded, a data  element is used 229 

to contain the actual content of the document. If the document is to be referred to, a 230 

locator  element is used to contain the reference. Syntactically, the content of a locator  231 

can be a documentURI  element defined by SML-IF or anything else understood by the 232 

consumer. Typically it is a URI, an XLink [12], or a Web Services Addressing endpoint 233 

reference [9]. 234 

Although it is not fully shown in the pseudo-schema above, the SML-IF schema has an 235 

ñopen content model.ò To provide extensibility, essentially every element in it can contain 236 

additional content and/or attributes from other XML namespaces. 237 



© Copyright 2006-2007 by BEA, BMC, CA, Cisco, Dell, EMC, HP, IBM, Intel, Microsoft, and 

Sun.  All rights reserved.  Page 7 of 21 

2.2 Inter-document References 238 

Explicit inter-document references can appear in SML documents as elements. For example, 239 

model arcs are represented by elements marked with the global attribute sml:ref=òtrueò. 240 

Inter-document references can also appear as attributes. For example, an 241 

xsi:schemaLocation  attribute provides a hint about where to find a relevant schema 242 

document.  243 

To see how inter-document references are handled, consider the following SML-IF 244 

document: 245 

<?xml version="1.0" encoding="UTF - 8"?>  246 
<model xmlns="http://schemas.serviceml.org/smlif/200 7/0 2"  247 
       xmlns:sml=òhttp://schemas.serviceml.org/sml/2007/0 2ò  248 
       xmlns:xsi=òhttp://www.w3.org/2001/XMLSchema - instanceò version="1.0"> 249 
  <identity>  250 
    <name>http://example.com/sml/models/ Sample/InterDocReferences </ name> 251 
    <baseURI>http://example.com/sml/models/</baseURI>  252 
  </identity>  253 
  <instance s> 254 
    <document>  255 
      <data>  256 
        <Student x mlns="urn:university"  257 
          xmlns:xsi=òhttp://www.w3.org/2001/XMLSchema- instanceò 258 
          xsi:schemaLocation=òurn:university  259 
                              http:example.com/university/enrollmodel.xsdò> 260 
          <ID>1000</ID>  261 
          <Name>John Doe </Name> 262 
          <EnrolledCourses>  263 
            <EnrolledCourse sml:ref=òtrueò> 264 
              <sml:uri>/Universities/MIT/Courses.xml#xmlns(u=urn:university)  265 
                xpointer(/u:Courses/u:Course[u:Name=ôPHY101ô]) 266 
              </sml:uri>  267 
            </EnrolledCourse>  268 
            <EnrolledCourse sml:ref=òtrueò> 269 
              <sml:uri>  270 
                /Universities/Capella/Courses.xml#xmlns(u=urn:university)  271 
                xpointer(/u:Courses/u:Course[u:Name=ôLIT103ô]) 272 
              </sml:uri>  273 
            </EnrolledCourse>  274 
          </EnrolledCourses>  275 
        </Student>  276 
       </data>  277 
    </document>  278 
    <document>  279 
      <docInfo>  280 
        <aliases>  281 
          <alias>/Universities/MIT/Courses.xml</alias>  282 
        </aliases>  283 
      </docInfo>  284 
      <data>  285 
        <Courses xmlns="urn:university">  286 
          <Course>  287 
            <Name>PHY101</Name> 288 
          </Course>  289 
          <Course>  290 
            <Name>MAT200</Name> 291 
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          </Course>  292 
        </Courses>  293 
      </data>  294 
    </document>  295 
  </ instance s> 296 
</model>  297 

SML-IF uses equivalence of URIs to resolve inter-document references among documents 298 

being interchanged. In deciding equivalence of URIs, SML-IF adopts the definition in RFC 299 

3986. [7]. See section 6, ñEquivalence,ò and section 5 ñReference Resolutionò in particular. 300 

For the algorithm in section 5, the ñbase URIò is the one specified in the baseURI  in the 301 

identity  element.  302 

With the exceptions explained in the normative part of this specification, content whose 303 

type is anyURI  or a type derived from anyURI  and is contained in a document in the 304 

interchange is considered to be an inter-document reference.  305 

If the URI in such a reference is equivalent to the URI in an alias , the reference is to the 306 

document with that alias, irrespective of any document that may be retrievable at this URI. 307 

If the reference has a fragment, the fragment is applied to the referred-to document to 308 

establish which element the reference points to. 309 

If the element in a reference is not equivalent to the URI in any alias , the reference is to 310 

some (element of a) document not included in the interchange set. Such references are 311 

called unresolved  references. 312 

 SML-IF specifies how sets of SML documents are interchanged. If and how an SML-IF 313 

documentôs interchange set relates to a complete (i.e., ñvalidatibleò) model is context 314 

dependent and is not a part of this specification. One common relationship is that the 315 

interchange set constitutes a complete SML model. In such a case, the documents that 316 

unresolved references refer to are simply unavailable to the validation process. When SML-317 

IF documents are used in other contexts, such as when they are the content of Web 318 

services requests or responses, the set of documents constituting a complete model may 319 

include more or fewer documents than those in the interchange set, and the conventions 320 

with respect to unresolved references may be different. For example, the convention may 321 

specify how to (attempt to) resolve such references. 322 

The absolute URI form of every alias in an interchange, like all absolute URIs, contains an 323 

ñauthorityò component. A reasonable interpretation of SML-IF aliases is that the SML-IF 324 

document containing them is asserting that the content marked with a given alias is a true 325 

copy of the content identified by that URI and issued by the authority in the alias URI. Since 326 

this may or may not be true, consumers need to be cautious with this interpretation. 327 

Referring now to the example SML-IF document, above. The reference: 328 

/Universities/MIT/Courses.xml#xmlns(u=urn:university)  329 
 xpointer(/u:Cour ses/u:Course[u:Name=ôPHY101ô]) 330 

is equivalent to the URI listed in the alias  accompanying the Courses  document. (I.e., 331 

ñ/Universities/MIT/Courses.xml ò). So, by applying the fragment in the reference to the 332 

Courses  document, we determine that the reference is to the Course  element whose Name 333 

element has ñPHY101ò as its content. 334 

The reference: 335 

/Universities/Capella/Courses.xml#xmlns(u=urn:university)  336 
  xpointer(/u:Courses/u:Course[u:Name=ôLIT103ô]) 337 
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is not equivalent to the URI in any alias . This means that it is an unresolved reference. 338 

Since the reference is written as a relative reference, URI coming out of the reference 339 

resolution algorithm: 340 

http://example.com/Universities/Capella/Courses.xml  341 
  #xmlns(u=urn:university)  342 
  xpointer(/u:Courses/u:Course[u:Name=ôLIT103ô]) 343 

is a hint for where to find the document. 344 

The URI: 345 

http:example.com/university/enrollmodel.xsd  346 

(in the content of xsi:schemaLocation for the Student document) isnôt equivalent to any 347 

alias . Since it is written as an absolute URI, the reference is to the document the URL 348 

locates. The same is true for all of the absolute URIs in the documents being interchanged: 349 

urn:university  350 

and 351 

http://www.w3.org/2001/XMLSchema - instance  352 

The other URIs in the example SML-IF document are not parts of the SML model being 353 

interchanged, so they are not SML inter-document references.  354 

2.3 Rule Document Bindings 355 

SML uses Schematron patterns embedded in SML Schemas and in separate explicitly bound 356 

rule documents to express constraints that cannot be expressed in XML Schemas. 357 

Schematron patterns embedded in SML Schema documents all have well defined targets. 358 

SML permits models in which rule documents apply to all, none, or subsets of the modelôs 359 

documents. SML-IF uses the list of ruleBinding  elements contained in the optional 360 

r uleBindings  element to associate rule documents with the documents in the interchange 361 

set to which they apply. Each ruleBinding  associates the documents having an alias 362 

beginning with the URI prefix given in the documentAlias  with the rule documents having 363 

an alias beginning with the prefix given in the ruleAlias . So, for example, the 364 

ruleBinding : 365 

<ruleBinding/>  366 
  <documentAlias=ñhttp://example.com/sml/infrastructure/ò/>  367 
  <ruleAlias=ñhttp://example.com/sml/infrastructurerules/ò/> 368 
</ ruleBinding/>  369 

Would associate documents that have the aliases such as: 370 

http://example.com/sml/ infrastructure /server427.xml  371 

and 372 

http://example.com/sml/ infrastructure /switch6E.xml  373 

 with rule documents that have aliases such as: 374 

http://example.com/sml/infrastructurerules/ assetistrac ked .sch  375 

and 376 

http://example.com/sml/infrastructurerules/ managedbycorporate .sch  377 

SML-IF specifies rule bindings among documents in the interchange set. It does not specify 378 

rule bindings that apply to documents not in the interchange set. That said, it is often the 379 
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case that the intent of transferring an SML-IF document is to relate its contents with other 380 

SML documents not in the interchange set. For example, the intent might be to merge the 381 

interchange set with an existing SML model. In such cases the context of use may choose to 382 

extend the definition of ruleBinding  to bind documents not in the interchange set. For 383 

example, if the interchange set is merged into an existing model, the merge process might 384 

choose to extend the definition of ruleBinding  elements to bind rule documents in the 385 

interchange set to documents in the merged model that werenôt included in the interchange 386 

set. 387 
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3. SML-IF Normative Definition 388 

This section normatively defines the Service Modeling Language Interchange Format (SML-389 

IF). It is not primarily intended as motivational or introductory material. For such material, 390 

please see the non-normative informal description, above. Instead, this section is intended 391 

to concisely define the requirements SML-IF documents must adhere to and to define the 392 

how inter-document references contained in them are to be interpreted by consumers of 393 

SML-IF documents. 394 

3.1 Terminology 395 

A producer  is any process that constructs an SML-IF document. A producer creates SML-IF 396 

document for the purpose of conveying an SML model to one or more consumers . A 397 

consumer is any process that interprets the content of an SML-IF document for the purpose 398 

of understanding the model it contains. Using an SML-IF document to achieve the goal of 399 

accurately conveying an SML model from producer to consumer is called ñinterchanging the 400 

SML model.ò 401 

The keywords must, must not, required, shall, shall not, should, should not, 402 

recommended, may, and optional in this document are to be interpreted as described in 403 

RFC 2119 [10]. 404 

Producers and consumers of SML-IF documents are required to behave as described; 405 

otherwise they are in error. 406 

3.2 The Basics 407 

The purpose of SML-IF is to package the set of documents representing an SML model to be 408 

interchanged into a single XML document in a standard way. The set of documents to be 409 

interchanged is called the SML-IF documentôs interchange set . The documents in the 410 

interchange set constitute the SML model being interchanged.  411 

As defined by SML [1], model validity is with respect to some identifiable set of documents. 412 

That is, every specific collection of documents either forms a valid model or it does not. But 413 

SML-IF is about the interchange of models, not about their validation. Specifically, there is 414 

no requirement that the interchange set form a valid SML model. Various uses of SML-IF 415 

may well define requirements with respect to model validity and the interchange set, but 416 

SML-IF itself does not.  417 

An SML-IF document must conform to XML 1.0 (Second Edition) [8] and must be encoded 418 

either in UTF-8 or in UTF-16. Additionally, it must be valid under the XML Schema given in 419 

Appendix A, below.  420 

Each document in the interchange set is represented in SML-IF as the content of a separate 421 

document  element. There are two ways to do this. The octet stream representing the 422 

document to be included may be physically embedded in the SML-IF document. 423 

Alternatively, a reference to the document to be included may be placed in the SML-IF 424 

document. 425 

If a document is to be physically embedded in the SML-IF document, the octet stream 426 

representing it must first be processed as follows: 427 

1. The XML declaration and document type declaration (DTD) are removed. 428 

2. The stream is converted to the encoding of the SML-IF document into which it will be 429 

packaged. 430 
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Note: If the SML-IF document uses UTF-8 encoding, the octet-stream result of XML 431 

Canonicalization [6] is more than sufficient to accomplish this processing. 432 

The resulting octet stream is then embedded as the content of the data  child of the 433 

corresponding document  element in the SML-IF document. 434 

If on the other hand a document is to be referred to, a reference to it is placed in the 435 

locator  child of  the corresponding document  element. SML-IF specifies one way such 436 

references may be constructed, the documentURI  element, however any representation the 437 

producer and consumer agree on may be used.  An SML-IF consumer processing the URI in 438 

a documentURI  element may obtain the referred-to document by dereferencing the URI 439 

using the default retrieval action for the URIôs scheme.  Producers should anticipate this 440 

usage.  Typical alternative representations include URIs, XLinks [12], and WS Addressing 441 

[9] endpoint references. Since documents referred to using the locator  mechanism are 442 

members of the interchange set, a consumer cannot fully understand the model being 443 

interchanged if it cannot obtain the referred-to documents. 444 

Each definition document in the interchange set appears as a child of a document  element 445 

that is a child of the definitions  element of the SML-IF document. The order of the 446 

document  children is not significant.  447 

Similarly, each model instance document in the interchange set appears as a child of a 448 

document  element that is a child of the instances  element of the SML-IF document. Here 449 

too, the order of the document  children is not significant. 450 

3.3 Inter-document References 451 

3.3.1 URI equivalence 452 

SML-IF uses URI equivalence extensively to resolve references among documents in the 453 

interchange set. To determine whether two URIs are equivalent, consumers must use the 454 

definition of URI equivalence given by RFC 3986 [7]. The algorithm given there requires 455 

that a ñbase URIò be established whenever a relative URI is tested for equivalence with 456 

another URI. In SML-IF, the base URI is defined to be the absolute URI given in the baseURI  457 

child of the identity  element. As defined below, the baseURI  element will always be 458 

present when relative URIs must be tested for equivalence. 459 

3.3.2 Definition of inter-document references in SML-IF 460 

Definition: In the context of SML-IF, an inter-document reference is any content in a 461 

document in the interchange set whose type is xs:anyURI  or a type derived from xs:anyURI  462 

and whose context in the document implies that the URI can (given the right permissions 463 

and connectivity) be dereferenced using the default retrieval action for the URIôs scheme.  464 

Note: this definition WILL change to not require PSVI once the schema binding issue is 465 

resolved.  See issue 9. 466 

For example, an xsi:schemaLocation  attribute is defined to be of type list of xs:anyURI . 467 

These come in pairs, one for the namespace name, and one for a hint as to the location of a 468 

schema document defining names for that namespace name.  This makes the ñhintò URIs in 469 

xsi:schemaLocation  attributes inter-document references in the context of SML-IF.  470 

Similarly, an sml:uri  element contained in an element marked with sml:ref=òtrueò is an 471 

inter-document reference because its content is of type xs:anyURI  and the definition of 472 

sml:uri  is that the referred-to document can be obtained by dereferencing the URI using 473 

the default retrieval action. In contrast, the wsa:address  in a Web Services Addressing [9] 474 

endpoint reference is not an inter-document reference in the context of an SML-IF 475 
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document. This is because, although a wsa:address  is defined to be of type anyURI , the 476 

action needed to dereference the URI is not the default retrieval action for the scheme of 477 

the URI. Instead, the action required is defined by protocol binding used to interact with the 478 

endpoint. 479 

Consumers must interpret xsi:schemaLocation  hints 1 and sml:uri  content used as SML 480 

reference schemes as inter-document references. Consumers must not interpret 481 

wsa:address  content as inter-document references. 482 

3.3.3 SML reference schemes that are not SML-IF inter-document references 483 

SML [1] defines two reference schemes, the sml:uri  scheme and the EPR scheme. It also 484 

permits new schemes to be created without limit. Schemes that do not use URIs or whose 485 

use of URIs does not imply that the URIs may be dereferenced for retrieval using the default 486 

action (e.g., for the HTTP scheme, the GET method) are not inter-document references in 487 

the context of SML-IF. Three consequences flow from this. 488 

First, to successfully interchange documents using such schemes, the sml:ref  elements 489 

containing them must also contain an sml:ref scheme that is an inter-document reference 490 

in the SML-IF context. For example, an sml:ref  that contains an EPR scheme reference 491 

(which is not an inter-document reference in SML-IF) could also contain an sml:uri  scheme 492 

reference (which is). 493 

Second, the producer of the SML-IF document and the consumer of must agree on the 494 

scheme(s) being used since SML-IF only requires consumers to understand the sml:uri  495 

scheme. 496 

Third, when creating a new sml:ref  scheme, authors must be explicit about whether the 497 

scheme is an SML-IF inter-document reference. 498 

3.3.4 Document aliases 499 

In addition to containing or referring to one of the documents in the interchange set, each 500 

document  element may (indirectly) contain a list of alias  elements. Each alias  contains a 501 

URI. The set of alias URIs for a given document constitutes the set of identifiers by which 502 

documents in the interchange set may make inter-document references to the document in 503 

question.  504 

A document  element containing no alias  elements2 signals that the document in question 505 

has no aliases. (By implication having no alias  also signals that there can be no inter-506 

document references to it.) 507 

Each member of the set of all alias URIs in an SML-IF document must be unique. That is, 508 

no two alias URIs in a given SML-IF document may be equivalent. 509 

3.3.5 Presence of the baseURI element 510 

If any inter-document reference in the interchange set is a relative URI or if any alias of any 511 

document in the interchange set is a relative URI, the baseURI  child of the identity  512 

element must be present and must contain an absolute URI. 513 

                                           
1 That the content of xsi:schemaLocation  attributes are inter-document references means that the 

producer of them intends schemas in the interchange set to be used. It does not mean that 
consumers must use them. XML Schema processing permits processors to obtain the required schema 

definitions in any number of ways. SML-IF does not change that. 
2 Note that having no alias  element is not the same as having an alias element with no content. A 

zero length URI is a relative URI equivalent to its base URI. This would be an odd, but legal, choice for 
an alias. 
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3.3.6 Resolving inter-document references 514 

If the URI representing an inter-document reference only contains a fragment, the inter-515 

document reference is to the document in which it occurs. Otherwise, if the URI 516 

representing an inter-document reference is equivalent to a URI that is an alias of some 517 

document in the interchange set, the inter-document reference is to that document. In 518 

either case, such a reference is called ña resolved inter-document reference.ò If neither of 519 

these cases applies, the inter-document reference is to a document not included in the 520 

interchange set. Such a reference is called ñan unresolved inter-document reference.ò 521 

If the URI representing a resolved inter-document reference has no fragment, the reference 522 

is to the root element of the referred-to document. 523 

If the URI representing a resolved inter-document reference has a fragment, the reference 524 

is to the element obtained by applying the fragment to the referred-to document starting 525 

with its root element. 526 

By definition, unresolved inter-document references are references to documents (or to 527 

elements in documents) not included in the interchange. 528 

3.4 Rule Document Bindings 529 

3.4.1 URI prefix matching 530 

To associate SML rule documents with the subset of documents in the model to which they 531 

apply, SML-IF uses a combination of alias mechanism described above and URI prefix 532 

matching. 533 

Two URIs, one called the prefix , and one called the target  participate in URI prefix 534 

matching. The target is said to match the prefix if and only if at any point in ñclimbing the 535 

ladderò of URI equivalence testing described in RFC-3986, Section 6.1 [7] the target, 536 

truncated to the length of the prefix, is equivalent to the prefix. 537 

Given a prefix and a set of URIs, the matching set  of the prefix is that subset of the URIs 538 

that match the prefix. 539 

3.4.2 Bindings defined 540 

A binding  is an association of a set of one or more rule documents with a set of zero or 541 

more model documents. The documents associated with a given rule document are said to 542 

be ñboundò to it. For a model to be valid, every document in the model must conform to the 543 

constraints defined by every rule document it is bound to.  It is permissible for a rule 544 

document to have no bindings associated with it, and for a model document to be bound to 545 

zero rule documents. 546 

The ruleBindin g element is used in SML-IF to express bindings. In any given binding the 547 

set of rule documents is that subset of rule documents in the interchange set with an alias 548 

that matches the URI prefix given by the content of the ruleAlias  element. The set of 549 

model documents in the binding is that subset of the documents in the interchange set with 550 

an alias that matches the URI prefix given by the content of the documentAlias  element.  If 551 

the documentAlias  element is omitted in a ruleBinding , the set of model documents in the 552 

binding is all documents in the interchange set. 553 

Although SML-IF itself does not do so, various uses of SML-IF may well choose to extend 554 

the sets of documents involved in bindings to include documents not contained in the 555 

interchange set. For example, if an SML-IF document is used to represent a model fragment 556 

that is intended to be merged with some other model, it is entirely possible that some or all 557 
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of the bindings may involve not just the documents in the interchange set, but documents 558 

in the other model. 559 
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Appendix A ï [Normative] SML-IF Schema 560 

<?xml version="1.0" encoding="utf - 8"?>  561 
<! --  Copyright (c) 2006 - 2007 by  562 
     BEA, BMC, CA, Cisco, Dell, EMC, HP, IBM, Intel, Microsoft, and Sun.  563 
     All rights reserved. -- > 564 
<! --  Permission to copy, di splay, and distribute this Service Modeling  565 
     Language Interchange Format (SML - IF) Schema Document, in any medium  566 
     without fee or royalty is hereby granted, provided that you include the  567 
     following on ALL copies of the SML - IF Schema Document,  or portions  568 
     thereof, that you make:  569 
 570 
        1. A link or URL to the SML - IF Schema Document at this location:  571 
        http://schemas.serviceml.org/smlif/2007/02/smlif.xsd  572 
   573 
        2. The copyright notice as shown in the SML - IF Schema Document.  574 
   575 
        BEA, BMC, CA, Cisco, Dell, EMC, HP, IBM, Intel, Microsoft, and Sun  576 
        (collectively, the "Authors") each agree to grant you a royalty - free  577 
        license, under reasonable, non - discriminatory terms and conditions  578 
        to their respecti ve patents that they deem necessary to implement the  579 
        Service Modeling Language Interchange Format Schema Document.  580 
   581 
        THE SML- IF SCHEMA DOCUMENT IS PROVIDED "AS IS," AND THE AUTHORS MAKE  582 
        NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT  583 
        NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY, FITNESS FOR A  584 
        PARTICULAR PURPOSE, NON- INFRINGEMENT, OR TITLE; THAT THE CONTENTS OF  585 
        THE SML- IF SCHEMA DOCUMENT ARE SUITABLE FOR ANY PURPOSE; NOR THAT  586 
        THE IMPLEMENTATION OF SUCH CONTENTS WILL NOT INFRINGE ANY THIRD PARTY  587 
        PATENTS, COPYRIGHTS, TRADEMARKS OR OTHER RIGHTS.  THE AUTHORS WILL  588 
        NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR  589 
        CONSEQUENTIAL DAMAGES ARISING OUT OF OR RELATING TO ANY USE OR  590 
        DISTRIBUTION OF THE SML - IF SCHEMA DOCUMENT. 591 
   592 
        The name and trademarks of the Authors may NOT be used in any manner,  593 
        including advertising or publicity pertaining to the SML - IF Schema  594 
        Document or its contents without specific, written prior permission.  595 
        Title to copyright in the SML - IF Schema Document will at all times  596 
        remain with the Authors.  597 
     -- > 598 
<! --  Revision History  599 
     10/10/06 -  Schema created  600 
     2007 - 02- 05 Add 2007 to copyright  601 
     2007 - 02- 17 2006 namespaces to 2007  602 
     -- > 603 
<xs:schema xmlns:smlif="http://schemas.serviceml.org/smlif/2007/02"  604 
           xmlns:xs="http://www.w3.org/2001/XMLSchema"  605 
           targetNamespace="http://schemas.serviceml.org/s mlif/2007/02"  606 
           elementFormDefault="qualified"  607 
           blockDefault="#all"  608 
           version="1.0"  609 
           xml:lang="EN">  610 
 611 
  <xs:element name="model" type="smlif:modelType"/>  612 
 613 
  <xs:complexType name="modelType">  614 
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    <xs:sequence>  615 
      <xs:element name="identity" type="smlif:identityType"/>  616 
      <xs:element name="ruleBindings"  617 
                     type="smlif:ruleBindingCollectionType" minOccurs="0"/>  618 
      <xs:element name="definitions"  619 
                     type="smlif:documentCollec tionType" minOccurs="0"/>  620 
      <xs:element name="instances"  621 
                     type="smlif:documentCollectionType" minOccurs="0"/>  622 
      <xs:any namespace="##other" processContents="skip" minOccurs="0"  623 
                                                 maxOccurs="unbounded"/>  624 
    </xs:sequence>  625 
    <xs:anyAttribute namespace="##other" processContents="skip"/>  626 
  </xs:complexType>  627 
 628 
  <! --  If there is a need for localized string values, e.g. in displayName  629 
       or description, the smlerr:localizationid gl obal attribute can be  630 
    used  631 
    -- > 632 
  <xs:complexType name="identityType">  633 
    <xs:sequence>  634 
      <xs:element name="name" type="smlif:uriType"/>  635 
      <xs:element name="version" type="smlif:tokenType" minOccurs="0"/>  636 
      <xs:element name="displayName " type="smlif:displayType" minOccurs="0"/>  637 
      <xs:element name="baseURI" type="smlif:uriType" minOccurs="0"/>  638 
      <xs:element name="description" type="smlif:displayType" minOccurs="0"/>  639 
      <xs:any namespace="##other" processContents="skip" minOccur s="0"  640 
                                                 maxOccurs="unbounded"/>  641 
    </xs:sequence>  642 
    <xs:anyAttribute namespace="##other" processContents="skip"/>  643 
  </xs:complexType>  644 
 645 
  <xs:complexType name="displayType">  646 
    <xs:simpleContent>  647 
      <xs :extension base="xs:string">  648 
        <xs:anyAttribute namespace="##other" processContents="skip"/>  649 
      </xs:extension>  650 
    </xs:simpleContent>  651 
  </xs:complexType>  652 
 653 
  <xs:complexType name="tokenType">  654 
    <xs:simpleContent>  655 
      <xs:extension base="xs:to ken">  656 
        <xs:anyAttribute namespace="##other" processContents ="skip"/>  657 
      </xs:extension>  658 
    </xs:simpleContent>  659 
  </xs:complexType>  660 
 661 
  <xs:complexType name="uriType">  662 
    <xs:simpleContent>  663 
      <xs:extension base="xs:anyURI">  664 
        <xs:anyAt tribute namespace="##other" processContents ="skip"/>  665 
      </xs:extension>  666 
    </xs:simpleContent>  667 
  </xs:complexType>  668 
 669 
  <xs:complexType name="ruleBindingType">  670 
    <xs:sequence>  671 
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      <xs:element name="documentAlias" type="smlif:uriType" minOccurs="0"/>  672 
      <xs:element name="ruleAlias" type="smlif:uriType"/>  673 
      <xs:any namespace="##other" processContents="skip" minOccurs="0"  674 
                                                 maxOccurs="unbounded"/>  675 
    </xs:sequence>  676 
    <xs:anyAttribute namespace="# #other" processContents="skip"/>  677 
  </xs:complexType>  678 
 679 
  <xs:complexType name="ruleBindingCollectionType">  680 
    <xs:sequence>  681 
      <xs:element name="ruleBinding" type="smlif:ruleBindingType"  682 
                                                 maxOccurs="unbou nded"/>  683 
      <xs:any namespace="##other" processContents="skip" minOccurs="0"  684 
                                                 maxOccurs="unbounded"/>  685 
    </xs:sequence>  686 
    <xs:anyAttribute namespace="##other" processContents="skip"/>  687 
  </xs:complexType > 688 
 689 
  <xs:complexType name="documentType">  690 
    <xs:sequence>  691 
      <xs:element name="docinfo" type="smlif:docinfoType" minOccurs="0"/>  692 
      <xs:choice>  693 
        <xs:element name="data" type="smlif:dataType"/>  694 
        <xs:element name="locator" type="smlif:l ocatorType"/>  695 
      </xs:choice>  696 
      <xs:any namespace="##other" processContents="skip" minOccurs="0"  697 
                                                 maxOccurs="unbounded"/>  698 
    </xs:sequence>  699 
    <xs:anyAttribute namespace="##other" processContents="s kip"/>  700 
  </xs:complexType>  701 
 702 
  <xs:complexType name="documentCollectionType">  703 
    <xs:sequence>  704 
      <xs:element name="document" type="smlif:documentType"  705 
                                                 maxOccurs="unbounded"/>  706 
      <xs:any namespace="## other" processContents="skip" minOccurs="0"  707 
                                                 maxOccurs="unbounded"/>  708 
    </xs:sequence>  709 
    <xs:anyAttribute namespace="##other" processContents="skip"/>  710 
  </xs:complexType>  711 
 712 
  <xs:complexType name="docinfoT ype">  713 
    <xs:sequence>  714 
      <xs:element name="aliases" type="smlif:aliasCollectionType"  715 
                                                 minOccurs="0"/>  716 
      <xs:any namespace="##other" processContents="skip" minOccurs="0"  717 
                                                 maxOccurs="unbounded"/>  718 
    </xs:sequence>  719 
    <xs:anyAttribute namespace="##other" processContents="skip"/>  720 
  </xs:complexType>  721 
 722 
  <xs:complexType name="aliasCollectionType">  723 
    <xs:sequence>  724 
      <xs:element name="alias" type="smli f:uriType" maxOccurs="unbounded"/>  725 
      <xs:any namespace="##other" processContents="skip" minOccurs="0"  726 
                                                 maxOccurs="unbounded"/>  727 
    </xs:sequence>  728 
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    <xs:anyAttribute namespace="##other" processContents= "skip"/>  729 
  </xs:complexType>  730 
 731 
  <xs:complexType name="dataType">  732 
    <xs:sequence>  733 
      <xs:any namespace="##other" processContents="skip" minOccurs="0"  734 
                                                 maxOccurs="unbounded"/>  735 
    </xs:sequence>  736 
    <xs:a nyAttribute namespace="##other" processContents="skip"/>  737 
  </xs:complexType>  738 
 739 
  <xs:complexType name="locatorType">  740 
    <xs:sequence>  741 
      <xs:element name="documentURI" type="smlif:uriType" minOccurs="0"/>  742 
      <xs:any namespace="##other" processContent s="skip" minOccurs="0"  743 
                                                 maxOccurs="unbounded"/>  744 
    </xs:sequence>  745 
    <xs:anyAttribute namespace="##other" processContents="skip"/>  746 
  </xs:complexType>  747 
   748 
</xs:schema>  749 

 750 

 751 
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Appendix B ï Normative References  752 

 753 

[1] ñService Modeling Languageò Draft Specification Version 1.0, February 2007 754 

<http://www.serviceml.org/SML-200702.pdf> 755 

[2] ñXML Schema Part 1: Structures Second Editionò  756 

<http://www.w3.org/TR/xmlschema-1/> 757 

[3] ñXML Schema Part 2: Datatypes Second Editionò 758 

<http://www.w3.org/TR/xmlschema-2/> 759 

[4] ñInformation technology -- Document Schema Definition Languages (DSDL) -- Part 760 

3: Rule-based validation -- Schematronò ISO/IEC 19757-3:2006  761 
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3_2006(E).zip> 763 
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<http://www.ietf.org/rfc/rfc2119.txt> 775 

[11] ñWeb Services Description Language (WSDL) Version 2.0 Part 1: Core Languageò 776 
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[12] ñXML Linking Language (XLink) Version 1.0ò 778 
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Appendix C ïIssues 780 

1. Open: Should the spec provide a means to designate zero or more instance 781 

documents as ñrootò documents for the model? 782 

2. Open: Decide which elements should be changed to global. 783 

3. Open: Do rule bindings need a name or identifier to enable management by 784 

consumers like repositories?  Should they be moved to the SML specification?  785 

Reference: email to list 2006-11-27 from Dave Ehnebuske. 786 

4. Open: Do we need a general facility to allow keyword substitutions in translated 787 

text, e.g. the localization resources named via smlerr:localizationid? 788 

5. Open: How to specify that definitional schema documents should be preferentially 789 

used over all other sources when validating instances. 790 

6. Open: XSD currently says processContents=skip for wildcards, should we change to 791 

lax? 792 

7. Open: Do we need to say whether the normative text or XSD takes precedence, 793 

should a conflict between them be found?   794 

8. Open: Should elements other than <model> be made global?  If so, which ones. 795 

9. Open: Remove requirement that anyURI and its derivations be treated as inter-796 

document references; more generally, do not require PSVI to locate references. 797 


