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Introduction
EAT (Common Lisp) / KENZO (CLOS)

SYSTEMS FOR SYMBOLIC COMPUTATION IN ALGEBRAIC TOPOLOGY
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e Intensive use of functional programming.
 Discovery of unknown results.

» Usability??

« Remote access??



Previous Work

» Reconstruct (part of) them in Java. As an intermediate step: ML.
» To interoperate between the three versions: XML (extending MathML)

XML ML version XML
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only in a local non-distributed way




Goal: distributed computing
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Important features of EAT and Kenzo to rebuild them as distributed systems:

* Very time and space consuming.

» Written in Common Lisp.
« Higher order functional programming (infinite data structures).

» Organized in two layers of data structures. A



First attempts, first problems
1) Use of XML

lient language We need an Common Lisp
infrastructure that
allows the

interchange.
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First attempts, first problems

2) CORBA (manage a solution to the problem of distributed interoperability)

CORBA
IDL
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: Common Lisp
lient language _

Extra design work @

to unify the client
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First attempts, first problems

3) CORBA in an homogeneous environment
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l Common Lisp
Data interchange?
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Our solution: XML + CORBA

XML as the necessary “glue” to solve the problem of data interchange.

o
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CORBA

lient language

CLIENT -IDL unification SERVER
-same interface for all types of data

-reuse previous prototypes (ML and JAVA) 8



Our solution: XML + CORBA

IDL file

// File XMLobject.idl

module kenzo{

interface XMLObject { String attributes which will
//7Attri bUte§ ) ] contain the XML

readonly attribute string obj; mmmmp representation of the call to

readonly attribute string result; the Kenzo function and the
result of the computation

//Methods
void setObject(in string obj); memmp Client sets the operation to compute
Str! ng getObject(); Server gets XML representation
string getResult(); Client recapture result
vord computexML(); FeHee el hispedodad e
¥ “resulinvel@sotriGIvisah@ eiteetion
}; which corresponds to the XML string
in the attribute “obj” (implemented in
ommo Java the server)
Lisp



Example of client/server interoperability using CORBA/XML

CLIENT

SERVER (with Kenzo)

Operation: n-cmbn

Arguments: 4

CORBA

o
- Ll R *4 2*6 <<<<<< <an
Combination: 3*4+ vebn
<ambient> 4
nil </cn>
(deg 2) </ambient> </gnr>
<argList> </mnm>
<arg>  <mnm>
4 <coef>
</arg> <cn>
</arglList 2
<element> </cn>
- <cmb> </coef>
setObject( ) S
<cn> <cn>
2 6
</cn> </cn>
</dgr> </gnr>
<list> </mnm>
mmmmm </list>
<coef> </cmb>
XM L f <cn> <;elemeng>
rep O 3 <, operatlon
the operation
computexXML result
p <element> </cn>
<cmb </gnr>
<dgr: </mnm>
<cn>  <mnm>
2 <coef>
</cn> <cn>
etResult .
<list> </c
mmmmm </
<coef> <g
<cn> <cn
12 6
</cn <;cn>
i ion- *A+8*6 s <o
nr: </mnm>
Combination: 12*4+
4 </cmb>
(deg 2) </element>

S
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lXM LtoOperation

(n-cmbn 4
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XML-based interchange format

Combination 12*4+8*6

(deg 2)

Elements (data) Operations

<element> </cn> <operation> <element> </gnr>

<cmb> </gnr> <name> <cmb> </mnm>

<dgr> </mnm> n-cmbn <dgr> <mnm>

<cn> <mnm> </name> <cn> <coef>

2 <coef> <ambient> 2 <cn>

</cn> <cn> nil </cn> 2

</dgr> 8 </ambient> </dgr> </cn>

<list> </cn> <argList> <list> </coef>

<mnm> </coef> <arg> <mnm> <gnr>

<coef> <gnr> 4 <coef> <cn>

<Ch> <Ch> </arg> <Cnh> 6

12 6 </argList> 3 </cn>

</cn> </cn> </cn> </gnr>

</coef> </gnr> </coef> </mnm>

<gnr> </mnm> <gnr> </list>

<cn> </list> <cn> </cmb>

4 </cmb> 4 </element>
</element> </cn> </operation>

Operation: n-cmbn
Arguments: 4
Combination: 3*4+2*6 (deg 2)
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Conclusions

* From local interoperability with XML to client-server XML-
Interoperability (based in CORBA) in a local net (Goal
achieved: reusing the software previously created).

 The XML format that allows the interchange is a proper
extension of MathML.

 (Corba-based) Remote access in a local net (not really
distributed computing).

«Clearly, a necessary step towards distributed computing.
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Further work

 Now we manage a client/server interoperability working in a
local net due to CORBA

* The extension to the Internet is a simple technical step
e Interest in some kind of asynchronicity

« Subscription system ??

Towards Web Services
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Further work

Web Services to get real distributed computing.

Infraestructure: several servers cooperating in the same calculation.
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Web Service
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Thatis all !

Thank you very much !

Questions??
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