/P semr
SEMI E133.1-0318

| SPECIFICATION FOR XML MESSAGING FOR PROCESS CONTROL
SYSTEM (PCS)

This Standard was technically approved by the Information & Control Global Technical Committee. This
edition was approved for publication by the global Audits and Reviews Subcommittee on August 18, 2018.
Available at www.semiviews.org and www.semi.org in March 2018; originally published March 2006;
previously published November 2007.

Table of Contents

L PUIPOSE .ttt ettt ettt ettt ettt e st e e tbe e abe e et e e sb e e saeessae e tbeeanae ettt e anae e st e e anaeesaeenaeesseeshaetanse e naeeanaesaneadnnaaeenseennrs 2
B 1T ) o1 TSP S SRR 2
R 5311 Vi1 0] 1 L OO OSSPSR 2
4 Referenced Standards and DOCUIMENLS ........cceetiriiriiriirinireeit ettt ettt ettt st be sttt e st e b sae b sbeebeestennenee 2
S TOIMINOIOZY ..venvventieiieieeie ettt ettt et ett e et este e be e seeaesstesseessee st asseesseasseessensdensaensssnsesesesnaesatenssanseenseansenssennsenseensenn 2
6 COMVEIEIONS ...ttt ettt ettt ettt et ettt besbeeb e es e st et e st e besbeebeestestente e e shesheeh e es b em b e b e e b e bt e bt ebe e st estent et enbenbeebeeseeneenee 3
6.1 Documenting XML Schema With DIGQFAMS .............cc..coeeueecueeieesiesieisesssesiaeseesssasssessesseessesssesseessesssesssesssessenses 3
6.2 XML SCREMA SAMPIE ..ottt ettt te et e s te et e sae s seesaesaaessbe e st e st anseasseessesssanssensaensennsesssessnenens 4
7 IMPIEMENLALION OVEIVIEW ...vvevieiieiieiieeieeiteettesseesteesessesetesssesseesstanseasseasssassensesssasssesssesssesssesseesseenseesseessesssenseensesnsens 5
T O Y D = T PR RRSS 5
7.2 Point-to-Point and Daisy Chain COMMUNICALION ..............oeuiiieseesteeeiiee st st sttt et eeeesaeesteesteeaeeneeeeeseeeses 6
7.3 EXIENAING THE XISD ..ottt et ettt et et e he e e e e eae e et et e et et e ea e e he et e et enteenteenteeneenas 6
8 Generic AnalysiSEngineDataSet StIUCIUIE ..........ooiuiiiiiiiiie ittt sttt ettt et e e e ae e ae e e 7
LB O I 103 () 2 13 413U SO SPR 8
O O\ (27 1D Y 4 7 eSS 8
0.2 POSAETAFZEITYPDC c....oeeeeeee ettt esiae e tte st et ssaae st e e esee s e e e s aseesateesabeesabeessbeesabeessseessbeasaseesnseensseessseennseens 9
0.3 DIATATYPEC .ottt ettt et ettt e siae e s us e e e s sambe e e et e e s ateessbeesabeaaaseesabeeasseesabeesaseesabeesnseeanteeanseesnseesnseennne 10
O STATUSTYPC ..ottt ettt st et e st e e at e e ses e eaatee s ateeeabeesateessseesaseeaaseesaseessseesabeeaaseesaseesnseesnbeesnseesnseennseennne 11
0.5 STALUSELCIENITYPC  ....cceeeeeeieeeeiieieeeiee et ee st s st e e teesbe e e vt e sabeesabeesabeesaseesaseessseesabeeasseesaseesssaesnseesnseesnseesnseennns 12
9.6 ANALYSISPAVAMEIETSTYPE ....oeivieeeeeeiieeeiieeieeecteeette et e st e et e st esaaeesateesaseesabeessseesabeesaseesaseessseesnseesnseesnseesnseesnns 13
APPENDIX 1 PCS XSD .ttt ettt ettt a ettt ettt e bt e h e st e st et et ek e ebeebeese e st enbe st e besbeebeeneeneenee 14
Documents
1 SEMI E133.1/U515 © SEML2006,2018h2ring Hub

Full document details: SEMI E133.1-0318


http://www.avadocuments.com/doc/semi-e133-1-0318
http://www.avadocuments.com/doc/semi-e133-1-0318

/»semr

1 Purpose
1.1 XML Implementation Mapping

1.1.1 The purpose of this Specification is to provide an implementation mapping of the SEMI E133 Specification for
an Automated Process Control System Interface. This Specification does not provide a transport protocol for
communication of XML messages between client and server (Analysis Engines).

2 Scope

2.1 Specification Scope

2.1.1 This Specification utilizes XML Schema definitions per W3C recommendations.
2.1.2 This Specification provides XML Schema mapping of SEMI E133 PCS messages.

NOTICE: SEMI Standards and Safety Guidelines do not purport to address all safety issues associated with their use.
It is the responsibility of the users of the Documents to establish appropriate safety and health practices, and determine
the applicability of regulatory or other limitations prior to use.

3 Limitations

3.1 This Document represents an XML aggregation model for PCS messaging. Additional specification will be
necessary to represent concepts in SEMI E133 that are not covered by the current model.

4 Referenced Standards and Documents
4.1 SEMI Standards and Safety Guidelines

| SEMI E133 — Specification for Automated Process Control Systems Interface
4.2 OMG Standard

Unified Modeling Language (UML) Specification, Version 1.4, OMG Specification 01-09-67; http://www.omg.org/
technology/documents/modeling_spec_catalog.htm

4.3 W3C Standards

Extensible Markup Language (XML) 1.0 (Second Edition) — W3C, 6 October 2000; http://www.w3c.org/TR/2000/
REC-xml-20001006/

Namespaces in XML — W3C, 14 January 1999; http://www.w3c.org/TR/1999/REC-xml-names-19990114/
XML Schema Part 0: Primer — W3C, 2 May 2001; http://www.w3c.org/TR/xmlschema-0/

XML Schema Part 2: Datatypes — W3C, 2 May 2001; http://www.w3c.org/TR/xmlschema-2/

XML Schema Part 0: Primer — W3C, 2 May 2001; http://www.w3c.org/TR/xmlschema-0/

XML Path Language (Xpath) — W3C, 16 November 1999; http://www.w3c.org/TR/xpath/

NOTICE: Unless otherwise indicated, all documents cited shall be the latest published versions.

5 Terminology

NOTE 1: Terminology is defined as acronyms, abbreviations and term definitions.
5.1 Abbreviations and Acronyms

5.2 The following abbreviations and acronyms are unique to this Standard.
5.2.1 UML — Unified Modeling Language

5.2.2 W3C — World Wide Web Consortium

5.2.3 XSD — XML Schema Definition

5.2.4 See also SEMI E133 for additional acronyms.
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NOTE 2: Definitions or descriptions of terms used in this Specification may be found in the SEMI International Standards:
Compilation of Terms, available on the SEMI Web site, http://www.semi.org.

5.3 Definitions

5.3.1 No additional term definitions are unique to this Standard.

6 Conventions
6.1 Documenting XML Schema with Diagrams

6.1.1 This Document provides graphical representations of the included XML Schema data type and element
definitions. Although no standard graphical notation for XML Schema could be found, various XML tools have their
own notation. This Document will use the notation provided by XMLSpy from Altova Corporation Figure 1 shows a
sample XML Schema diagram that will be used to provide a basis for explanation of the schema graphical notation
used in the rest of the Document.

Child2a
Child2b

Child2c

ParentType [

Child1a

=

Figure 1
XML Schema Example Diagram

6.1.2 In the diagram, rectangular boxes represent XML element definitions. Ownership or containment is read from
right to left in the diagrams. In the sample diagram, ParentType contains Child1, Child2, Child 3, and Child 4. In turn,
Child2 contains Child2a, Child2b, and Child2c. The additional symbols (8-sided boxes) represent sequences or
choices. See Table 1 for an explanation of these symbols.

Table 1 Altova XMLSPY Schema Diagram Symbols

(sequence)

@ Denotes a required ordered sequence of the right hand elements with a cardinality of one for each element.

; T Denotes an optional ordered sequence of the right hand elements with a cardinality of one for each element.
_____ (sequence)

i3 Denotes a required, but unordered, sequence of the right hand elements with a cardinality of one for each
- element. (all)
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‘/E' Denotes a required choice of the right hand elements. Exactly one or two of the right hand elements must
be present. (choice)
Name Denotes an element.

|EName Denotes an element that contains parsed character data.

6.1.3 A graphic using a solid line is a required element; using a dashed line represents an optional element. Numbers
or ranges in the lower right hand corner represent cardinality. The default cardinality is one.

6.1.4 To simplify a diagram or help focus on a particular aspect, detail may be hidden. The 8-sided symbols have a
small square on the right end. If a minus sign ‘-’ is in the box, then all detail is shown. If the box contains a plus sign
‘+’, then all detail to the right of that symbol is hidden. The example has no hidden detail.

6.1.5 The yellow (or gray if printed in monochrome) boxes indicate the use of other defined types. So, Child4 is of
type ‘Child4Type’. Child4Type defines Child4a and Child4b. This detail may be hidden in the diagram. Object
oriented inheritance is typically represented in XML as type extension. In Figure 1, ParentType extends
Childland2Type by adding a sequence that includes Child3 and Child4.

6.1.6 Reading Figure 1 would yield the following additional information:
1. Childland2Type is an ordered sequence of two items: Child2 and Childl.
2. Childl contains an optional ordered sequence of Childla, one or more Child1b, and (optionally) Childlc.
3. Child2 contains a choice of one or two of the following: Child2a, Child2b, and Child2c.
4. Child3 contains an unordered sequence of Child3a and Child3b.
6.2 XML Schema Sample

6.2.1 The sample XML Schema for the example shown in Figure 1, is presented below.
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<?xml version="1.0" encoding="UTF-8"7?>

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:element name="parentType">
<xs:complexType>
<xs:complexContent>
<xs:extension base="Childland2Type">
<xs:sequence>
<xs:element name="Child3">
<xs:complexType>
<xs:all>
<xs:element name="Child3a"/>
<xs:element name="Child3b"/>
</xs:all>
</xs:complexType>
</xs:element>
<xs:element name="Child4" type="Child4Type"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:complexType name="Childland2Type">
<xs:sequence>
<xs:element name="Child2">
<xs:complexType>
<xs:choice maxOccurs="2">
<xs:element name="Child2a"/>
<xs:element name="Child2b" />
<xs:element name="Child2c"/>
</xs:choice>
</xs:complexType>
</xs:element>
<xs:element name="Childl">
<xs:complexType>
<xs:sequence>
<xs:element name="Childla"/>
<xs:element name="Childlb" maxOccurs="unbounded" />
<xs:element name="Childlc" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Child4Type">
<xs:sequence>
<xs:element name="Child4a" type="xs:string"/>
<xs:element name="Child4b" type="xs:string"/>
</xs:sequence>
</xs:complexType>
</xs:schema>

Figure 2
XML for Sample

7 Implementation Overview
7.1 XSD Overview

7.1.1 The XSD is documented in the E133-1-V0717-PCSAE-Schema.xsd file. This file is the authoritative definition

of SEMI E133.1. This Document elaborates on the purpose and use of the structures defined in the E133-1-V0717-
PCSAE-Schema.xsd file.
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