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<?xml version="1.0" encoding="UTF-8"?>
<bixpp:BiolnformationExchangeForPlantProduction B
xmins:xsi = "http://www.w3.0rg/2001/XMLSchema-instance" 0
xmins:bixpp = "http://w3.fb.u-tokai.ac.jp/BIX-pp/XMLSchema" 0
xsi:schemalocation = "http://w3.fb.u-tokai.ac.jp/BIX-pp/XMLSchema
http://w3.fb.u-tokai.ac.jp/BIX-pp/XMLSchema/BIX-pp.xsd">
<BIX-pp>
<Version>1.0</Version> \
<Create>2003-05-23T11:18:00+09:00</Create>
<Update>2003-06-26T15:20:10+09:00</Update> <Complete>0 0 0 OO
<Complete>2003-06-26T15:20:10+09:00</Complete> 00000 ooooon
<Producer>
<Name>Hoshi lab., Tokai Univ.</Name>
ooo@ao)
</Producer>
<Farm>
<Name>No.3 Greenhouse, Hoshi lab.</Name>
ooo@ao)
</Farm> goooogo2o0030 10 100
<Cultivation> 00DoOo0oOoDoobooooo
ooo@ao) y,
<Start>2003-01-10</Start>
</Cultivation>
<RecordingDefinition> 100000000000@0O)
<Dataltem><Index>1</Index>
<Name>Daily Average of Air Temperature</Name>
<Unit>C</Unit>
</Dataltem>
ooo@o) 6000000 ooo@o)
<Dataltem><Index>6</Index>
<Name>Top Fresh Weight</Name>
<Unit>g plant-1</Unit>
</Dataltem>
0oo(@o) 11000000000@0)
<Imageltem><Index>11</Index>
<Name>12 PM. plant</Name>
< >
i 160000000@0000)
<Eventltem><Index>16</Index>
<Name>Spray Soluble</Name>
<Comment>x1000 solution, 87.8 cm3 m-2</Comment>
</Eventltem>
</RecordingDefinition> j
ooo@ao)

O
<RecordSet> 0ooo0O00 1000000 \lD

OoOodo OO

Oogod OO

OgoOod
oOood
oo
ooo

oo
oo

Ooono
Ooono

gooo@o
<Record><Days>10</Days> 1
<ltem><Index>1</Index> 10000o00oooo 22.10 00
<Value>22.1</Value> 0o
</ltem>
noo@o) < goodooodd 0.0521g 00
<ltem><Index>6</Index> oad
<Value>0.0521</Value>
</ltem>
</Record> < gooooooood URI
<ltem><Index>11</Index> o0
<lmage><Link> 00
<URI>http://w3.fb.u-tokai.ac.jp/BIX-pp/samples/spinach/
2003012012.jpg</URI> oo
</Link> -/
</Image>
</Record>
ooo@o) M 7

<Record><Days>17</Days> 1700000000000 B B
< oo

AN

ooo@o)
<Item><Index>16</Index>
</ltem>
</Record>
ooo@o)
</RecordSet> gogdg
</BIX-pp> -
</bixpp:BiolnformationExchangeForPlantProduction>

) \

gidsX-pp0O00D0O0O0OO0O0O0O0ODODODOO
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gd

XML Schemal 1.10 O O BIX-pp version 1.00

xXMLO O QOO

<?xml version="1.0" encoding="UTF-8" 7>

<l-- Definition the BIX-pp schema (DTD) by XML schema 1.1
<l-- BIX-pp is Bio-Information eXchange for Plant Production
<l-- Version 1.0 2003.5.22 Takehiko Hoshi (hoshi@tokai.ac.jp) -->
<xsd:schema xmins:xsd="http://mww.w3.0rg/2001/XMLSchema"
targetNamespace="http://w3.fb.u-tokai.ac.jp/BIX-pp/

XMLSchema"

xmins:bixpp="http://w3.fb.u-tokai.ac.jp/BIX-pp/XMLSchema">

<l-- single elements -->

<xsd:element name="Name" type="xsd:string"/>
<xsd:element name="PostAddress" type="xsd:string"/>
<xsd:element name="Phone" type="xsd:string"/>
<xsd:element name="FAX" type="xsd:string"/>
<xsd:element name="EmailAddress" type="xsd:string"/>
<xsd:element name="Comment" type="xsd:string"/>
<xsd:element name="Area" type="xsd:double"/>

<xsd:element name="NumberOfPlant" type="xsd:double"/>

<xsd:element name="Type" type="xsd:string"/>
<xsd:element name="Hex" type="xsd:hexBinary"/>
<xsd:element name="Base64" type="xsd:base64Binary"/>
<xsd:element name="AcademicName" type="xsd:string"/>
<xsd:element name="Family" type="xsd:string"/>
<xsd:element name="0Origin" type="xsd:string"/>
<xsd:element name="PlantingType" type="xsd:string"/>
<xsd:element name="Cultivar" type="xsd:string"/>
<xsd:element name="|D" type="xsd:string"/>
<xsd:element name="Index" type="xsd:double"/>
<xsd:element name="Date" type="xsd:date"/>
<xsd:element name="Time" type="xsd:time"/>
<xsd:element name="Latitude" type="xsd:double"/>
<xsd:element name="Longitude" type="xsd:double"/>
<xsd:element name="Altitude" type="xsd:double"/>
<xsd:element name="Days" type="xsd:double"/>
<xsd:element name="Description" type="xsd:string"/>
<xsd:element name="Value" type="xsd:double"/>
<xsd:element name="Unit" type="xsd:string"/>
<xsd:element name="Version" type="xsd:float"/>
<xsd:element name="Start" type="xsd:date"/>

<l-- complex sub elements -->

<xsd:element name="Link">
<xsd:complexType>
<xsd:sequence>

<xsd:element ref="bixpp:Name" minOccurs="0" maxOccurs="1"/>

<xsd:element name="URI" type="xsd:anyURI"/>
</xsd:sequence>

</xsd:complexType>

</xsd:element>

332

<xsd:element name="Image">
<xsd:complexType>
<xsd:choice>
<xsd:element ref="bixpp:Link"/>
<xsd:element name="ImageHex">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="bixpp:Type" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Hex"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="ImageBase64">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="bixpp:Type" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Base64"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:choice>
</xsd:complexType>
</xsd:element>

<xsd:element name="Sound">
<xsd:complexType>
<xsd:choice>
<xsd:element ref="bixpp:Link"/>
<xsd:element name="SoundHex">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="bixpp:Type" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Hex"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="SoundBase64">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="bixpp:Type" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Base64"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:choice>
</xsd:complexType>
</xsd:element>

<xsd:element name="GISinformation">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="bixpp:Latitude"/>
<xsd:element ref="bixpp:Longitude"/>
<xsd:element ref="bixpp:Altitude"/>
</xsd:sequence>



</xsd:complexType>
</xsd:element>

<xsd:element name="Plant">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="bixpp:ID" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Name"/>
<xsd:element ref="bixpp:Family" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:AcademicName" minOccurs="0"
maxOccurs="1"/>
<xsd:element ref="bixpp:Cultivar" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Origin" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Link" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Image" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Comment" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

<I-- complex primally elements -->
<xsd:element name="Producer">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="bixpp:ID" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Name"/>
<xsd:element ref="bixpp:PostAddress"/>
<xsd:element ref="bixpp:Phone"/>
<xsd:element ref="bixpp:FAX" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:EmailAddress" minOccurs="0"
maxOccurs="1"/>
<xsd:element ref="bixpp:Link" minOccurs="0" maxOccurs="1"/>

00000012 4002003.327-336

<xsd:element ref="bixpp:Image" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Comment" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>

</xsd:element>

<xsd:element name="Cultivation">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="bixpp:ID" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Plant"/>
<xsd:element ref="bixpp:NumberOfPlant"/>
<xsd:element ref="bixpp:PlantingType"/>
<xsd:element ref="bixpp:Start"/>
<xsd:element ref="bixpp:Link" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Image" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Comment" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>

</xsd:element>

<xsd:element name="RecordDefinition">

<xsd:complexType>
<xsd:sequence>

<xsd:element name="Dataltem” minOccurs="0"

maxOccurs="unbounded">

<xsd:complexType>
<xsd:sequence>
<xsd:element ref="bixpp:Index"/>
<xsd:element ref="bixpp:Name"/>
<xsd:element ref="bixpp:Unit"/>
<xsd:element ref="bixpp:Comment" minOccurs="0"

<xsd:element ref="bixpp:GISinformation” minOccurs="0" maxOccurs="1"/>

maxOccurs="1"/>
<xsd:element ref="bixpp:Image" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Sound" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Comment" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:element name="Farm">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="bixpp:ID" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Name"/>
<xsd:element ref="bixpp:PostAddress"/>
<xsd:element ref="bixpp:Phone"/>
<xsd:element ref="bixpp:Area"/>
<xsd:element ref="bixpp:FAX" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:EmailAddress" minOccurs="0"
maxOccurs="1"/>
<xsd:element ref="bixpp:Link" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:GISinformation” minOccurs="0"
maxOccurs="1"/>

</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Imageltem" minOccurs="0"

maxOccurs="unbounded">

<xsd:complexType>
<xsd:sequence>
<xsd:element ref="bixpp:Index"/>
<xsd:element ref="bixpp:Name"/>
<xsd:element ref="bixpp:Comment" minOccurs="0"

maxOccurs="1"/>

</xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:element name="Soundltem" minOccurs="0"

maxOccurs="unbounded">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="bixpp:Index"/>

<xsd:element ref="bixpp:Name"/>

<xsd:element ref="bixpp:Comment" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
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</xsd:sequence>

</xsd:complexType>

</xsd:element> </xsd:complexType>
<xsd:element name="Eventitem" minOccurs="0" </xsd:element>
</xsd:schema>

maxOccurs="unbounded">
<xsd:complexType>

<xsd:sequence>

<xsd:element ref="bixpp:Index"/> bood

<xsd:element ref="bixpp:Name"/> . . .

<xsd:element ref="bixpp:Comment" minOccurs="0" maxOccurs:”l"/>Consomum World Wide Web (2000) Extensible Markup

<Ixsd:sequence> Language Xml 1.0 Specifications, luniverse.Com, 1-164.

</xsd:complexType> goooooooooo0o00o (oeoyywwwoooo

</xsd:element> goooooooooobOooobobooobooo
goooooo0o0oo40020000000000

</xsd:sequence>
</xsd:complexType>
</xsd:element>

0g,17s.
O000o0oooooooDb0O00 a99Yyoooooo

gooooooooooooooooobooo

<!-- root object -->
goooboobooboboobobobobooog

<xsd:element name="BIX-pp">

<xsd:complexType> 00o00oo0oo0oo0o0000011(3): 157-164.
<xsd:sequence> Hoshi, T., T. Sasaki, H. Tsutset, al. (2000) A daily harvest
<xsd:element ref="bixpp:Version"/> prediction model of cherry tomatoes by mining from past
<xsd:element name="Create" type="xsd:dateTime"/> averaging data and using topological case-based modeling,

<xsd:element name="Update" type="xsd:dateTime"/> Computers and electronics in agriculture, 29: 149-160.
<xsd:element name="Complete" type="xsd:dateTime" minOccurs= OKameoka, T., M. Harada, A. Hashimogoal.(2001) Accurate

maxOccurs="1"/> X L i X K
sensing of bioinformation by optical method with

<xsd:element ref="bixpp:Producer"/>

<xsd:element ref="bixpp:Farm"/> multiband spectra and its structured data handling,

<xsd:element ref="bixpp:Cultivation"/> Proceedings of 6th International Symposium on Fruit, Nut,
and Vegetable production Engineering, Institut fur

<xsd:element ref="bixpp:RecordingDefinition" minOccurs="0"
Agrartechnik Bornim e.V., Potsudam, 549-554.

maxOccurs="1"/>
<xsd:element name="RecordSet" minOccurs="0" maxOccurs="1"> (2002)00000000000000000

O0O0BIXDOOOOOO, 78(1): 147-152.

<xsd:complexType>
Kimberley, P. (1991) Electronic Data Interchange: A Review of

<xsd:sequence>

<xsd:element name="Record" minOccurs="1" .

maxOccurs="unbounded"> the Current Status of Electronic Data Interchange

<xsd:complexType> Throughout the World and an Introduction to the Services

<xsd:sequence> (The McGraw-Hill Series on Computer Communications),
McGraw Hill, 1-224.

<xsd:element ref="bixpp:days"/>
<xsd:element Name="Item" minOccurs="0" | gurenson, M.R., A. Otuka and S. Ninomiya (2001) Developing

agricultural models using MetBroker mediation software,

<xsd:complexType> J. Agric. Meteorol. 58: 1-9.
<xsd:sequence> X .
) R " Newcomer, E. (2002) Understanding Web Services: XML,
<xsd:element ref="bixpp:Index"/> ) )
<xsd:element ref="bixpp:Value" minOccurs="0" maxOccurs="1"/> WSDL, SOAP, and UDDI, Addison Wesley Professional,
1-368.

<xsd:element ref="bixpp:Image" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="bixpp:Sound" minOccurs="0"maxOccurs="1"/>0 0 0 0 (2001)0 0000000000 0O0ODOOOO
gwvIPS)JO0OD0OO0OO0O0OD0OOOL17(2): 102-109.

Walmsley, P. (2001) Definitive XML Schema, Prentice Hall
PTR, 1-560.

Weiser, M. (1993) Some computer science issues in ubiquitous
computing, Communications of the ACM, 36(7): 75-84.

maxOccurs="unbounded">

</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

</xsd:sequence>
</xsd:complexType> oooob20030 70 250
000020030 110 170

</xsd:element>
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Summary

To advance the computerization of plantinto BIX-pp format; and a property editor, for editing
production, all information related to a plant productiorthe attribute information (cultivar, greenhouse, grower
was unified as a standard XML document. Theetc.) on plant production. To confirm the potential of
proposed standard was named BIX-pp. To evaluate BIX-pp, and to encourage its use by many people in
a set of information related to hydroponics spinacimore fields, the entire contents of the proposal were
production in one Tokai University greenhouse wasnade available to the public at http://w3.fb.u-
converted into sample BIX-pp data, and four kinds ofokai.ac.jp/BIX-pp.

BIX-pp correspondence application programs were

made. Evaluation results confirmed that BIX-pp isKeywords

capable of unifying all plant production information.BIX, Case-base, Database, Production analysis,
Moreover, two application programs were develope®roduction record and Traceability

and tested: a record converter, for converting CSV files
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