*

O DVA
=015

INDUSTRY CONFERENCE
AND 17TH ANNUAL MEETING

* % \'J * ¥ ¥

DOVA'S 20TH ANNIVERSARY 1995-2015

A Modern Approach to CIP Device Descriptions

Rick Blair
Schneider Electric

October 14, 2015




INDUSTRY CONFERENCE

AND 17TH ANNUAL MEETING
- T

& Agenda

e Introduction to XML

« Sample Conversion Concepts
« Validation Using Schema

« Extracting Data Examples

« Migration Strategy

« Comparing EDS and XML

« Recommendation

Technical Track 2015 Industry Conference & 17th Annual Meeting www.odva.org
© 2015 ODVA, Inc. All rights reserved.



INDUSTRY CONFERENCE

AND 17TH ANNUAL MEETING
e T

DOVA'S 20TH ANNIVERSARY 1985-2015

« Designed to describe data
« Self descriptive
 Tree structure
 Tags
— Case sensitive
— No spaces

Introduction to XML

<Pxﬁl :er51on-“1 e" encoding="UTF-8"7>

—_— ¢ S comment —>

<cc<>ﬁmn m\rs xsi="http://www.w3.0rg/
B Lbum| type="Vinyl">
<title>Dark Side of the Moon</title>

<artist>Pink Floyd</artist>
<year=1971</year>

</album=

<album type="(D">
<title>Splinter</title>
artistpThe Offspring</artist>
<year>2003</year>

</album=>

<album type="MP3">
<title>Turn Blue</title>
<artist>The Black Keys</artist>

F2814</year>
</atbum>

</collection>
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« Designed to describe data
« Self descriptive
* Tree structure

 Tags
— Case sensitive
« Elements

— Opening and closing tags

Introduction to XML

<f?xml version="1.8" encoding="UTF-8"7>

L8 8 ‘ 1 ¢

- nins:xsi="http://www.w3.0rg/
<title>Dark Side of the Moon</title>
<artist>Pink Floyd</artist>

<year>1971</year>

[E7atbun=]

<aloum type="(D">
EETETEfolinte f7ETETE)
<artist=ine Offspring</artist>
<year>2003</year>

</album=>

<album type="MP3">
<title>Turn Blue</title>
<artist>The Black Keys</artist>
S BE ire

</gloum>
</collection>
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« Designed to describe data
« Self descriptive
* Tree structure

 Tags
— Case sensitive
« Elements

— Opening and closing tags
— Contain other elements

Introduction to XML

<f?xml version="1.8" encoding="UTF-8"7>
<collection xmlns:xsi="http://www.w3.0rg/
<album type="Vinyl">
<titlesDark Side o7 the Moon</title5
<artist>Pink Floyd</artist>
<year>1971</vyear>
</album>
<album type="(CD">
<title>Splinter</title>
<artist>The Offspring</artist>
<year>20083</year>
</album=>
<album type="MP3">
<title>Turn Blue</title>
<artist>The Black Keys</artist>
<year>2814</year>
</album>
</collection>
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« Designed to describe data

« Self descriptive - This is a comment —
<collection xwlr;:xs%z”rt:::ﬂ/www‘w3.ﬁfgf
* Tree structure <album [type="Vinyl"

<titlesDark Side of the Moon</title>
<artist>Pink Floyd</artist>

<f?xml version="1.8" encoding="UTF-8"7>

 Tags <year>1971</year>
. </album=
— Case sensitive <album
<titlesSplinter</title>
« Elements <artist>The Offspring</artist>
. d closi <year>20083</year>
— Opening and closing tags </album>
pening dtag <albyn [FpE="PT)
— Contain other elements <titlcoTurmbiie</titles
<artist>The Black Keys</artist>
— Contain attributes <year>2814</year>
</album>
</collection>
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« Designed to describe data
« Self descriptive - This is a comment —

<collection xmlns:xsi="http://www.w3.o0rg/
* Tree structure <album type= Vinyl'>

<titlegDark Side of the Moo
<artistyPInk rloyog/artist>

* Tags <year{1S7IK/year>

" </album=
— Case sensitive <album type="CD">

<title>Splinter</title>

« Elements <artist>The Offspring</artist>
<year>2003</year>

— Opening and closing tags </albe

<album type="MP3">

— i <title>Turn Blue</title>
Contain other elements <artist>The Black Keys</artist>

— Contain attributes _,year-28l4</year>
— Contain text

-
o

| "8”’7

/title>

</collection>
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="UTF-8"7>
ww.w3.0rg/2801/XMLSchema"” elementFormDefault="qualified">

k?xml version="1.@"
S EH sche“a x'Lff:“

e Written in XML

* Validates an XML document
against specified criteria

« Validation criteria examples
— Sequence of elements i

<xs:simpleType>
<xs:restriction base="xs:1
<xs:minlnclusive value="
<X"maXIﬁClJ» ve value=

ref="album" maxOccurs="unbounded"/>

1}
</xs:element>
</Xs:sequence>
<xs:attribute name="type" use="re
<xs:simpleType>
<xs:restriction base="xs ing">
umeration val y
erJMFraf oA value

</xs:attribute>
</xs:complexType>
</xs:element>
</xs:schema>
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2801/XMLSchema" elementFormDefault="qualified">

*  Written in XML o
* Validates an XML document "af_fiéiégfgz; collections
against specified criteria phia st
- Validation criteria examples
— Sequence of elements T e
— Data types

)(_:

<xs:minlnclud
<xs:maxInclusive value—”laiﬁ”i>
</xs:restriction>
</xs:simpleType>
</xs:element>
</xs: sequence>
<XS: att

<XS: erJMFraf on value
< numeration value="MP3"/>
restriction>
</y, simpleType>
</xs:attribute>
</xs:complexType>
</xs:element>

</xs:schema>
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rg/2801/XMLSchema"” elementFormDefault="qualified">

QJ:"C::)

*  Written in XML R
 Validates an XML document s |
against specified criteria SR sy

<xs:element naﬂe=“atbum‘>

"unbounded" />

<xs:complexType mixed="

- Validation criteria examples S
— Sequence of elements Sisiclenent nane
— Data types
— Data ranges

m.:lcTy,JE‘/
</)‘S element>

s:enumeration value
.Jmeraf on value="MP3"/>

</x;,ccwpleyTvﬁe»
</xs:element>
</xs:schema>
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*  Written in XML

« Validates an XML document
against specified criteria

« Validation criteria examples
— Sequence of elements
— Data types
— Data ranges
— Data enumeration

- a/2801/XMLSchema" elementFormDefault="qualified">
t nam
:complexType mixed=

bum" maxOccurs="unbounded" />

:sequence
omp lexType>
=ment>

t name=" <[: m''>
erTvg~ mixed="

n
mmLPTy_,ro
costriction hase="x
meration value
meration value=

xsienumeration valye="
</xsirestrictions
impleType>

< np h:)fT\« pe>
"xs cle ient>
</Xs:schema>
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« Standard for accessing and
manipulating XML

Introduction to XML Document Object Model (DOM)

 Views XML documents as tree
structure called node tree

« Each element, attribute and text

field is a node -

« Access nodes by

— Node name

— Traversing the tree

Technical Track 2015 Industry Conference & 17th Annual Meeting
© 2015 ODVA, Inc. All rights reserved.
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H BasicFormat.eds - Motepad E\@
File Edit Format View Help
[section name]$ Comment - extends to end of Tine - — M1 B en T
— <?xml version="1.8" encoding="UTF-8"7>
Entryl=value,value,value; $ Entire entry on one 1ine )
<sectionName>
Entryz= $ multiple Tine entry ]
walue, $ Fieldl <entryl><fieldl>value</fieldl><field2>value</field2><field3>value</field3></entryl>
walue, $ Field2
walue; $ Fields
Entrys= $ Combination A S UA IR e aT s
walue, value, $ Fields 1 and 2 on one 1ine L (_L?ilég\l’u; é;ﬁ?ilwzu
value, $ Field3 = (<field>values/fieldd:
values 5 Fieldd <field3>value</field3>
</entry2>
Entrys = 1, $ Field 1 specifies the walue 1
{1,2,3 % § Field 2 specifies an array or ;
% structure with three values <entry3s
L. . <fieldl>value</fieldl> <field2>value</field2>
Entrys = { 44, {22,33,11} }; § Entry 6 specifies a singl: <field3>value</field3>
§ The Tield contains two sl <fielddsvalue</Tieldd>
§ The first set is a single'— </entry3>
$ The second set contains th _ </sectionNames
4 n | 3
Technical Track 2015 Industry Conference & 17th Annual Meeting www.odva.org
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E Dewvice.eds - Motepad

Prodcode = 42;

Majrew = 1;

Minrew = 1;

Prodiame = "smart-widget";
Catalog = "1499-Dva™;

Icon = “example.ico™;

$
$

eyl ce
Device

Device Section

File Edit Format Miew Help
| [File] o <?7xml version="1.8" encoding="UTF-8"7>
[Device] <Device>
vendCode = 65535; <VendorCode>65535</VendorCode>
vendhame = "widget-works, Inc."; <VendorName>Widget Works, Inc.</VendorName>
ProdType = 43; ' ' <ProductType>1.</ProductType>
ProdTypestr =,“Generic Device™: <ProductTypeString>Generic Device</ProductTypeString>

<ProductCode>42</ProductCode>
<MajorRevision>1</MajorRevision>
<MinorRevision>1l</MinorRevision>
<ProductName>Smart Widget</ProductName>
<Catalog>1492-RAB</Catalog>
<Icon>Example.IC0</Icon>

</Device>
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" Pararm.eds - Maotepad

File Edit Forrmat Wiy Helgp

[Fila]
[Pé}éms]
Faraml =

% not addressable
- s N OXOOSZ O)(CG, 1.
Ernumz2 =, stDp . B, "sTlow'", 1
CDnStructedParaml—
=20 42 24 01 30 oo™,
[etqulele Lol

1,1
Total Energy’

LETwh™, "Gwh ™, "Mwh ™, Zkwh ™, "wh” T,
a enaergy in kw
= Tarawatt-—Holurs
= Gigawatt-—Hours
“This 95 mMmegawatt-—Hours
E]
=

KA Towatt —Hour s

“This A watt—Hours ™,
f{—999,-999, 999, 999, 9993}
L9999 ,999 999,999,999, 992,
i10.,0,0,0.,0F
a1,

- | (11} ]

eed control’
= Fast H

20 04 24 B2 20 oz, ¥ Link Path sSize. Lir
Ox0002 % Descriptor
O=od, 1 ¥ BYTE Cata Tywpes, [Datl
"TdT& adtion' . $ mMame
ey $F units
a $ Help strin
. a i, + Min/Max/De%auTt
FR— ¥ =caling
Enuml =
O, "Fault',
1, “"stop'.
2, "Zerao Data'',
2, "Hold Last'™,
4, "saend FI1tT CFg H
Fixedl =
1, o, $ The ddle action s newver stop
4, 1; $ The fTault configurartion 9s a

ram TAnk,

Link rath
Descripror
ST GEMNED _ODOME
Mame

Uunits

rMaember Unit:
He2lp string

mMeaembaer Help
Mn

Mla =

Default

1 Twpe Spaec
% Decimal poim

Parameter Section

sion="1.8" encoding="UTF-8"7>

<product>
<parameters>
<parameter id="1"
ratheo26 04 24 68 3@ @3</path-
or>
Strsupported>1</getEnumStrSupported>

(FB'W&/ID Actler‘.<
<data siz
<default
<enum
<enum
<enum bit
<enum
<enum
</data>
</parameter>
<parameter id="2">
<descriptor>
mStrSupported>i</getEnumStrSupported>
numsSupported>1</disjointEnumsSupported>
/ or>
cname>5peec Control</name>
size="1" type="USINT">
y '>3</default>
'>S Low</enum>
‘>Medium</enum>
12">rast</efum>

ault</enum>
Tixed="0">Stop=/enum=>

2">Zero Value</enum>

3">Hold Last Value</enum>

" fixed="1">Send Flt Cfg</enum>

<enum value="
<enum value='
<enum value=
</data>
</parameter>
er id="3" constructed="TRUE" members="5" size=
2@ 4E 24 81 30 @S</path>
<name>Total Energy</name>
<help>Total energy in kWW</ﬁe\n>
<data id=""1' siz INT™
<default min='
<help>This is Terawatt-Hours
</data>

<default .
<help>This is G‘gawatL—HOJr’</ﬁ°
</data>

uni t

<help>This is “EgaWotL—HOJrS</hEKD>
</data>
<data id="4" siz

<default min= ax=

<help>This is kiloWatt—Hours </h° p>
</data>
<data id="5"

is Watt-Hours

<help>This
</data>

v
|
w
A
-
<
]
m
n
-]
n
A6
b,
o
v

<typeSpecif
</parameter>
parameters>
</product>

ia"

units='

KWh''>
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Validation Example Using Schema

<7xml version="1.8" encoding="UTF-8"7>
<xs:schema xmlns:xs="http://www.w3.0rg/20801/XMLSchema" elementFormDefault="qualified">
<xs:element name="product">

<xs:complexType>
| <Xs:sequence>
<xs:element ref="parameters"/>
<?xml version="1.8" encoding="UTF-8"7> </:éx:°;§4{::$§::>
<product xmlns:xsi="http://www.w3.org/2801/XMLSchema-instance"” xsi:noli ocation="CIP_DD_VB3_18.xsd"> </xs:element>
<parameters> <xs:element name='parameters'>
<parameter id="1"> <xs:complexType>
<name>RPILimits</name> <Xsisequence> ! 5 ¢ &
:zelpstringﬂhis parameter defines the minimum, maximum and default RPI values for this product.</helpstring> (/::ss:};:z:::,; ref="parameter" maxOccurs="unbounded"/>
ata> xs:
jatasiz»ﬁ;g}?ta:iza </;é)_(:ixggnype>
atatypes| </datatype> o " )
<dataunits>microseconds</dataunits> SR e parmet o

<defaultvalue>10000</defaultvalue>
<minvalue>200@</minvalue>
<maxvalue>50000</maxvalue>
</data>
<descriptor>l</descriptor>
</parameter>
<parameter id="2">
<name>InputSize</name>
<helpstring>This parameter defines the input data size</helpstring>
:dpagma 04 24 65 30 @4</path>
<datasize>2</datasize>
<datatype>UINT</datatype>
<dataunits>bytes</dataunits>
<defaultvalue>@</defaultvalue>
<minvalue>@</minvalue>
<maxvalue>496</maxvalue>
</data>
<descriptor/>
| </parameter>
</parameters>
</product>

<xs:sequence>
<xs:element name="name" type="xs:string"/>
<xs:element name—"helgstrmg" type—"xs string"/>
<xs:element name="path" minOccurs="@
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:pattern value="((lB-9a-fA—FH2) ){2})=( [8-9a-TA-F] {2} [@-9a-TA-F]{2})7"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element ref="data"/>
<xs:element name="descriptor" type="xs:unsignedShort" default="8" minOccurs="8"/>
</Xs:sequence>
<xs:attribute name="id" type="xs:positivelnteger" use="required"/>
</xs:complexType>
</xs:element>
<xs:element name="data">
<xs:complexType>
<xs:sequence>
<xs:element name="datasize" type="xs:positiveInteger"/>
<xs:element name="datatype">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="INT"/>
<xs:enumeration value="DINT"/>
<xs:enumeration value="UINT"/>
<xs:enumeration value="UDINT"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="dataunits" type="xs:string"/>
<xs:element name="defaultvalue” type="xs string"/>
<xs:element name="minvalue" type="xs:string"/>
<xs:element name="maxvalue" type="xs:string"/>
</Xs:sequence>
</xs:complexType>
</xs:element>
</xs:sc

Technical Track 2015 Industry Conference & 17th Annual Meeting www.odva.org
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Example Extracting Data Using Relationships

Mj DisplayChildren.html - Motepad E'@
Eile Edit Format Wiew Help
<html= P
<heads Joadxnil i )
<script src="Toadxmldac. js"> 2 2 _
Sfseripts | DisplayChildren.ted - Motepad E@
</head> File Edit Format Wiew Help
<hody>
<S\C.r;:‘p;:(r;'lDDc—'lDadXMLDDc("eds device section.xml"); vendorCode= 65535 T
/7 documentElement always represents the root hode vendortame= widget works, Inc.
var x=xmlDoc.documentElement. childhodes; productType= 1

productTypestring= Generic Device
for (i=0;1<x. Tength; 1++)

; productCode= 42
if (x[i].nodeType == 1) // Print only element nodes. majorRevisions= 1
1 minorRevision= 1 .
guammﬁ WMEEEXD]jnmmNmm), productiame= smart widget
ocument.writel = = _
document.write(x[i].childnodes [0]. nodevalued; t_:atEﬂ Q= 14192 RAB
?Dcument writel " <hrs"0; 1Con= Example. ICO
T, -
<Sscripts b
</body:>
</html =
4 b
Technical Track 2015 Industry Conference & 17th Annual Meeting www.odva.org

© 2015 ODVA, Inc. All rights reserved.



INDUSTRY CONFERENCE
AND 17TH ANNUAL MEETING

- * hh

DOVA'S 20TH ANNIVERSARY 1985-2015

Mj DisplayByTag html - Motepad

(ol ® sl
Eile  Edit

Format  Miew Help

<html= -
<head>
<script src="Tloadxmldoc. js" >
< fscripts
</head:>
<hodys
<scripts
var smlboc=Tload=MLDoC( " "NIP_Parameters.xml");
S4 Place all parameter elements in param
war param=xm1DDc.?etE1ementsByTagName(”parameter“);
for (i=0;i<param. Tength; 1++)

document.write("Element Mame = "J;
document.write(param[i].
getE1ementsByTagName("name”)[O].chi1dNDdes[0].nDdev
document.writel"<hr="1;
document.write( "Element Help string = "J;
document.write(param[i].
getElementsByTagiame( "helpstring"J[0]. childNodes [O]
document.writel"<hr="7;

<Sscripts
</body:>
kAhrmT =

Example Extracting Data Using Node Name

j DisplayByTag tet - Motepad

File  Edit

Format Miew Help

foo-=s]

Element
Element
Element
Element
Element
Element
Element
Element
Element
Element

Mame = RPILimits

Help sString = This parameter
Mame = Inputsize

Help string = This parameter
Mame = outputsize

Help =string = This parameter
Mame = Diagnosticsize

Help string = This parameter
Mame = DiagnosticRPILimits
Help string = This parameter

1

defines
defines
defines
defines

defines

the
the
the
the

the

minimum, maximum and d‘
input data size

output data size
piagnostic data size

minimum, maximum and d
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Y Migration
* Create new XML based DD Specification

— Opportunity to start with a relatively clean slate
— Remove limitations based upon current implementation
— Remove constructs that cannot be validated using schema

Create translation tool
— Use EZ EDS as bhase

New tools use XML

Legacy tools support both XML and EDS (for a period of time)
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Conclusion
XML parsing is built into many modern compilers and web browsers

XML is understood by most recent Computer Science graduates

Schema can and should be updated at the same time as XML enhancements

XML files can be dynamically verified and validated by tools prior to data
extraction

XML supports more than just ASCII
XML is extensible
XML can be made human readable without user comments

DOVA'S 20TH ANNIVERSARY 15985-2

It’s time once more to investigate XML as the future for describing devices
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