ASN.1 as an alternative to XML Schemas for UDDI version 2

1. Introduction to ASN.1

ASN.1 (Abstract Syntax Notation One) is an ITU-T/ISO standard for specifying data formats used in communication protocols. The concrete format of the messages exchanged between communicating applications is described by several sets of binary and XML encoding rules associated with the abstract notation.

The ASN.1 encoding rules are standardized, stable and successfully used in a huge number of applications in Telephony, Electronic Commerce, Aviation, Network Management, Audio & Video over the Internet, Manufacturing, Routers and countless other areas.

Over the past two decades ASN.1 has been very popular for its simple notation for abstract syntax definition, and highly compact encodings for low-band-width applications. ASN.1 as a schema notation is about as powerful as the XML Schema Language. The user can benefit from XML advantages, such as the browser capabilities, and still have compact ASN.1 binary encodings.

ASN.1 notation can be used as an alternative to XML Schema. Recently, OASIS Universal Business Language (UBL) TC decided to use ASN.1 schemata as a secondary format for the UBL document types (also known as transfer formats). The ASN.1 schemata for UBL open it up to the large array of ASN.1 tools, and also allow for very efficient encoding of UBL using ASN.1's Packed Encoding Rules, which are effectively a binary encoding, and thus very compact. In many XML discussions, whenever XML's verbosity comes up and a binary serialization of XML is suggested, the wiser contingent always suggests mappings to ASN.1 for such cases. The UBL TC heeded this advice.

2. XML support in ASN.1 standards

ASN.1 XML Encoding Rules (XER) standard in ISO (ISO/IEC 8825-4) and in ITU-T (ITU-T Rec. X.693) describes the support of XML encodings in ASN.1. 

The Basic XML Encoding rules specify XML encodings for the ASN.1 types. Since every valid XER encoding is a well-formed XML document, it can be processed by XML Tools and has a certain degree of human-readability even without any further processing. 

The Extended XML Encoding rules (formerly called VXER) augment XER in several ways, with the objective of defining the form and content of the XML documents in ASN.1, as precisely as possible, for a much wider range of XML documents. Applications based on ASN.1 and VXER will be able to process any XML document created by non-ASN.1 applications, and will be able to create XML documents that are expected as input by non-ASN.1 applications.

The Extended XML Encoding Rules extend the Basic XML Encoding Rules in two main ways:

a). by providing various encoder's options to take account of a certain variability that exists in the way XML documents are made up, and which is considered unrelated to the information content of the XML document.

b). by introducing a set of encoding instructions, which modify the XER encoding of ASN.1 types, resulting in structural changes, or changes in name, or other alternations. Please see the below example.

Example 1:

ASN.1:

 

NAMESPACE AS "http://www.example.com/example1" PREFIX "ns"

 

T1 ::= SEQUENCE {
    comp1 [QUALIFIED] S1,
    comp2 S2,
    comp3 S3
}

 

S1 ::= SEQUENCE {
    a1 [ATTRIBUTE] [QUALIFIED] INTEGER,
    a2 [UNTAGGED] INTEGER OPTIONAL,
    a3 [ATTRIBUTE] UTF8String
}

 

S2 ::= [LIST] SEQUENCE OF INTEGER

 

S3 ::= [USE-UNION] CHOICE {
    a1 UTF8String,
    a2 INTEGER
}

 

v1 T1 ::= {
    comp1 { a1 15, a2 20, a3 "hello" },
    comp2 { -1, 4, 16000 },
    comp3 a1 : "xyz"
}

 

The Extended-XER encoding of v1:

 

<ns:T1 xmlns="http://www.example.com/example1">
    <ns:comp1 ns:a1="15" a3="hello">20</ns:comp1>
    <comp2>-1 6 16000</comp2>
    <comp3>xyz</comp3>
</ns:T1>

3. The role that can be played by ASN.1 in the UDDI specifications

The use of ASN.1 notation and ASN.1 encoding rules as an alternative to the existing XML schemas can contribute to the UDDI development and adoption. Following are a few arguments to justify this statement:

a). ASN.1 can be used as an alternative to the UDDI XML Schemas. The following example shows how an XML Schema can be converted into an ASN.1 Schema. It also displays how ASN.1 abstract values are mapped to XML using the Extended XML Encoding Rules.

Example 2:

A schema fragment:

<xsd:complexType name="Base">

  <xsd:sequence>

    <xsd:element name="f1" 

        type="xsd:integer" minOccurs="0"/>

  </xsd:sequence>

</xsd:complexType>

<xsd:complexType name="Extended">

  <xsd:complexContent>

    <xsd:extension base="Base">

      <xsd:sequence>

        <xsd:element name="f2" type="xsd:byte"/>

      </xsd:sequence>

    </xsd:extension>

  </xsd:complexContent>

</xsd:complexType>

<xsd:element name="Root" type="Base"/>

The ASN.1 mapping of the above would be:

Base ::= SEQUENCE {


f1 INTEGER OPTIONAL 

}

Extended ::= SEQUENCE { 


base [UNTAGGED] Base, 


f2 INTEGER (-128..127)

}

Base-derivations ::= [USE-TYPE] CHOICE {


base [NAME AS REFERENCE] Base,


extended [NAME AS REFERENCE] Extended 

}

Root ::= Base-derivations

Let v1, v2, v3 be values of Root.

v1 Root ::= base : { f1 93 }

v2 Root ::= extended : { f1 0, f2 55 }

v3 Root ::= extended : { f2 -5 }

EXTENDED-XER encodings of v1, v2, v3:

<Root>

  <f1>93</f1>

</Root>

<Root xmlns:xsi=".......namespace URI........." 

    xsi:type="Extended">

  <f1>0</f1>

  <f2>55</f2>

</Root>

<Root xmlns:xsi=".......namespace URI........." 

    xsi:type="Extended">

  <f2>-5</f2>

</Root>

b). Currently, UDDI uses SOAP in conjunction with HTTP to provide a simple mechanism for passing XML messages to Operator Sites using a standard HTTP-POST protocol. By using the ASN.1 Schemas for UDDI, such messages can be transferred in a high-compact binary format using ASN.1 binary encoding rules. 
c). The ASN.1 alternative provides a solution that is fully compatible with the XML documents validated against the XML Schemas from UDDI v2. Since the ASN.1 standards allow XML encoding, the ASN.1 Schemas can still be used in conjunction with SOAP-XML/HTTP for messages transfer. This means that the conversion from XSD to ASN.1/XML will be completely transparent to the existing users. Note, however, that by using the ASN.1 Schemas for UDDI, all users will be able easily switch back and forth between XML and ASN.1 binary encodings.
4. ASN.1 schemas for UDDI v2

Please find the attached ASN.1 Schemas corresponding to the XML Schemas from UDDI version 2 specification (uddi_v2.xsd, uddi_v2replication.xsd, uddi_v2custody.xsd). 

As a complementary note, please keep in mind that the [ISO/IEC 8825-4 / ITU-T Rec. X.693] and [ISO/IEC 8825-5 / ITU-T Rec. X.694] standards, used as a base when creating the attached ASN.1 Schemas, are currently under development. The submitters agree to update the UDDI ASN.1 modules in due course.

