An implementation of Lupin’s plot web service
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Lupin [1] is an ongoing research subject in Ehime University that aims at:

e Establishing a Web-based mechanism and framework that allows easy and
systematic creation and construction of computational Problem Solving
Environments (PSEs),

e Exploiting the standard Web technologies to support the infrastructure,
e Implementing a prototype to demonstrate the feasibility.

Among the Web-based technologies, we focused on the term Web Service to
support the implementation of Lupin’s architecture, which is composed of the
standard protocols such as SOAP, WSDL, UDDI, as well as the mathematical
markup language MathML, Computer Algebra System (CAS), and the relevant
XML technologies.

This poster presents an implementation of Lupin’s plot web service for poly-
nomials on a 2D plane, and its application to mathematics education.

The Lupin’s plot web service has the following features:

e A client sends bivariate polynomials (MathML expressions) and a range
of each variable via SOAP message (Figure 1),

e The plot is computed by the algorithm described in [3] using Risa/Asir
CAS,

e Among available XML graphics representations, we chose Scalable Vector
Graphics(SVG).

With SVG, it is easily available to create a union of several plots (Figure 2,
3, 4). A problem is, while rescaling them, the operation sometimes may cause
unsatisfactory plots. However, using the algorithm [3], we may still get a nice
one at a low computation cost by previous information.



=)

©Es -5 - Q[ | Qer GaRA @57 & SeEe8
- =il PEVAD [@) hto://10002398080/sveServiet/serviet/SVGSpitI? ] ot [1on 7]
79 m3aJ00 =

bles x and y, then push “etContentaMarkup(1

(1"
1] +x) <3| ec]va] an| Tajas] £lo2

20 s -z 484 of o4 o5 1z 1s 20

/ -
L/

TR e

the range v. and push “Graphical

|
(B S T T | T e e | |

L 1
& I I 2T 7

Figure 1: client for plot service

Figure 2: plot of the first expression
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Figure 3: plot of the second expression Figure 4: union of plots

Next we consider an application of the Lupin’s plot web service in a context of
mathematics education. We refer to WME [2] to create a mathematics education
webpage. In the framework, we may extend MeML [2] to call our plot web
service. In the poster, we will demonstrates sample MeML pages containing
SVG output.
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