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Extension of Legacy Gear Design Systems Using XML and XSLT
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JI Abstract J

As computer-related technologies have been developed, legacy design systems have not been appropriate for new computing
environment. It is necessary that most of them are either modified or newly developed. However, these activities require
quite much amount of cost and time. This paper presents a method of extending legacy design systems to the internet
without any modification using XML and XSLT. We have been extended legacy systems in the two viewpoints. First,
an XML document has been defined to present the input information of a legacy system which is executed on the consol
environment - MS DOS, for example. Also, an XSLT document has been generated to transform an XML document to
the input document of the legacy system. An XML document is transformed to the input document by XSLT processor
according to the transformation rules defined in the XSLT document. This technique to generate input documents is independent
to the platform type and facilitates to link legacy systems to other systems. Second, a legacy system controller has been
made to control a legacy system and developed a web service to extend it and its controller. The legacy system controller
operates it automatically. The web service provides its functions to other systems via internet. We have applied the developed
methodologies to the legacy gear design system which calculates AGMA gear rating and made AGMA gear rating web service.

Key Words : Design Methodology(d74] X'} 2), Gear(7]°}), Legacy System(z| 4] A2, XML{eXtensible Markup Language),
XSLT(XML Stylesheet Language Transformations), SOAP(Simple Object Access Protocol), WSDL(Web Services
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%3 HTTP(Hyper Text Transfer Protocol)E AR&-3}E
2 CORBA(Common Object Request Broker Architecture)

POST /StockQuote HTTP/1.1

Host: www.stockquoteserver.com
Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn

SOAPAction: "Some-URI"

<SOAP-ENV:Envelope
xmins:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"

yle="http://sck . xmlsoap.org/soap/s ding/">
<SOAP-ENV:Body>
<m:GetLastTradePrice xmins:m="Some-URI">
<symbol>DIS</symbol>
</m:GetLastTradePrice>
</SOAP-ENV:Body>

</SOAP-ENV:Envelope>

Fig. 1 An example of SOAP message embedded in
HTTP request
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Fig. 2 The flow of document transformation
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Fig. 3 The architecture of proposed system
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Fig. 4 AGMA gear rating calculation system
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<?xml version="1.0"7>

<AGMA>
<Gear_type>1</Gear_type>
<Gear_tooth_type>2</Gear_tooth_type>
<Cutter_type>1</Cutter_type>
<Operating_specification>
<Pinion_speed unit="rpm">870</Pinion_speed>
<Transmitted_power unit="KW">4.5</Transmitted_power>

<Number_of_load_cycles>5.22e8</Number_of load_cycles>

</Operating_specification>

<Cutter_specification>
<Normal_module unit="mm">2.5</Normal_module>
<Normal_pressure_angle unit="deg">20
</Normal_pressure_angle>
<Standard_helix_angle unit="deg">25
</Standard_helix_angle>
<Addendum_modification_coefficient unit="Mn">(
</Addendum_modification_coefficient>
<Addendum_of_cutter unit="Mn">1.25
</Addendum_of_ cutter>
<Tooltip_radius unit="Mn">0.25</Tooltip_radius>
<Amount_of_protuberance unit="Mn">0
</Amount_of protuberance>
<Stock_allowance_for_grinding_per_side_of_tooth
unit="Mn">0
</Stock_allowance_for_grinding_per side_of_tooth>

</Cutter_specification™>

Fig. 5 Example of an AGMA gear rating XML document



HHY -

I

<?xml version='1.0'?>>

<xsl:stylesheet xmlns:xsl="http://www.w3.org/TR/WD-xsl">
<xsl:template match="/">y

<xsl:value-of select="//Gear_type"/>

<xsl:value-of select="//Gear_tooth_type"/>

1

<xsl:value-of select="//Pinion_speed"/>
2
n

<xsl:value-of select="//Transmitted_power"/>

3

<xsl:value-of select="//Number_of_load_cycles"/>
4

<xsl:value-of select="//Cutter_type"/>

1

<xsl:value-of select="//Normal_module"/>

2

<xsl:value-of select="//Normal_pressure_angle"/>
3

<xsl:value-of select="//Standard_helix_angle"/>

4

Fig. 6 AGMA gear rating XSLT document

20.00000
3
25.00000
4
0.00000

Fig. 7 Input document for AGMA gear rating calculation
system
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<?xml version='1.0' encoding="UTF-8' 7>
<definitions name ='AGMAWebService’
targetNamespace = 'http://tempuri.org/wsdl/’
xmilns:wsdlns="http://tempuri.org/wsdl/’
xmins:typens="http://tempuri.org/type’
xmlns:soap='http://schemas.xmlsoap.org/wsdl/soap/’
xmins:xsd="http://www.w3.0rg/2001/XMLSchema’
xmins:stk="http://schemas.microsoft.com/soap-toolkit
/wsdl-extension’
xmins="http://schemas.xmlsoap.org/wsdl/’ >
<types>
<schema targetNamespace="http://tempuri.org/type’
xmins="http://www.w3.0org/2001/XMLSchema’

xmins:SOAP-ENC="http://schemas.xmlsoap.org
/soap/encoding/’
xmins:wsdl="http://schemas.xmlsoap.org/wsdl/*

elementFormDefault="qualified’>

</schema>
</types>
<message name="clsAGMARatingService. AGMARatingService’>
<part name='AGMARatingXML' type='xsd:string’/>
</message>

<message
name='clsAGMARatingService. AGMARatingServiceResponse’> .

<part name='Result’ type="xsd:string'/>
</message>

Fig. 8 The WSDL file of AGMA gear rating web service
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] version="1.07>
AGMA>

<Gaar typar1<{/Gear.typed>

<Gear.100th. type> 2</(

<Cutter.type>{</Cutter Jype>

<Operaling_specification)
<Pinlon_speed unit=rom"870¢/Pinian spaed>
<Transmitted_powar unit=’XW">4.5¢/Transmitad_power>
<Number_of_load cycles>5 22e8¢/Number.of load_cycles>

/Operating_spaciicaton>

<Cuttar_specification>
<Nortal_module unit="mm"2.5¢/Normal..module>
<Normal_pressure_angle unit="deg">20¢/Normal.pressure.angle>
<Standard.helix_angle unlx='deg‘>%5</smﬂdard.haﬂxvangIe>

Celcutated Data

Transverse module

Standard transverse pressure angls
Gear ratio H
Standard pitch radius (Tool)

Basas radius {Tool}

Outside radius (Tool)

Fig. 9 Client system - local program type
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(1) XML, Extensible Markup Language, http://www.
w3c.org/ XML

(2) XSLT, XML Stylesheet Language Transformations,
http://www.w3c.org/TR/xslt

(3) SGML, Standard Generalized Markup Language
Extensible Markup Language, http://www.w3.org/
MarkUp/SGML
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input AGMA Raintg XML file ¢

[<?xal version="1.0%?> 2
<AGMA> E

<Gsar_typa>1</Gear_type>
<Gosr_tooth_type>2</Gear_taoth_type>
<cutter_type>l</Cutter_type»
<«Operating_specification>
<Pinion_speed unit="rpn"»870</Pinion_speed>
<Transmitted power unit="Ki™>4.S</Transmitted power>

<Number_of_load_cycles>5.22eB</Munber_of_loed_cycles>

</Cperating_specification>

<Cutter_specification>
<Hormal_module units"mn®>2,3</Normal module>
<Normel_pressure_sngle unit®*deg">20</Normal pressure_angle>
<Standard_helix_sngle unit="deg">25</tendard_helix angle>
<Addendun_mod{ flcetion_cosfticient P

i = U a0 R andvm mads fLnakian sonffisianty - - -

Result

A TE LT rENTET ST T IprES e v TSTErT—wey 4
et face width v 13.200000 Mn
Generating rack shift coefficient ; 0.500000 :  -D.095000  Mn
Standerd pitch radius H 7.723635 : 208.6876828 Mn

Bases radius T 7.167272 : 26, 621295 Hn
Addendum radius 1 9.223645 : 29.50882%

Oporating transverse pressure sngle 23.340415 i

On! 21339271

Fig. 10 Client system-web application type

(4) DID, Document Type Definition, http://www.w3.
org/XML/1998/06/xmlspec-report

(5) XML Schema, http://www.w3.org/XML/Schema

(6) B, HEF, “XMLE 0§38 7o) FA 4 A 2
F2H 59", A=2327) 4815 20009 = A4 st
3] =53, 2000.

(D ARY, w8, “g 79 FA A XML 0] §3 79
AA dlolg e &, A LFE 200195 &4
a3 =23, 2001

®) A=, W5E, “XMLI XSLTE 0]43t A4 7]0]
AA A2dle) 3o Bt A7, T=3R7A
20019 = 37 s3] =23, pp. 257~262, 2001.

(9) SOAP, Simple Object Access Protocol, http://www.
w3c.org/TR/SOAP/

(10) WSDL, Web Service Description Language, http://

msdn.microsoft.com/xml/gencral/wsdl.asp

(11) ASP.NET, Active Server Page.NET, http:/msdn.

microsoft.com/vstudio/



