[DDDDDDDDD ]

Juogdbtotubtdbootdboogtd, bodoggi.
OpenXM 00O0O0O0DOOOOOOOODO.
Joogooooooboogboodoogog.

Joooogboobodboodooobogn,

O000000: oOgd. Simplify. OX-RFC-104 (OoHG). O00O. OO
knoppix/Math. Contributed software DO O0O. O0O0O.



[Q. OpenXM 00007 j

e LI UODOONOMNO,

e 100D0O0ODODOODODO ODOO Conglomerate O (A.Solomon)

e J0DDOOOOODODODOO (Mathematical Knowledge Manage-
ment)

o U UOOOOOLOOODLOOLODLDOUOLOOOODOOON

[Q.DDDDDDDD? J

http://www.openxm.org U 00O OO download.
asir-contrib

knoppix/math



[Q.DDDDDD? ]

e UUOODOO: 1997 O 1.

e 1.1.1 (January 24, 2000): DO0ODOO0O.

e 1.1.2 (March 20, 2000): ODOOODOOOOO.

e 1.1.3 (September 26, 2000): 1.1 O0O0OO0OO0O. OpenXM RFC
100 00000 dg. 1077 b ooodg. dooobooodd
ox_asir, ox_sml, ox phc, ox gnuplot, ox m2, ox tigers, oxmath(ematica),
OMproxy.

e 1.2.1 (March 2, 2002): Cygwin (Windows) 00O OGO0OO. OO0
000000 (gentexi)OO. RFC101

e 1.2.2 (May 13, 2003): RFC102, RFC103 (0D O0O), autoconf

( e ) OpenXM/fb, Digital formula book, OpenMath, tfb, CD (hy-
pergeo*, weylalgebra*, intpath*), 0000,

e 1.2.3 (February 10, 2005): RFC 104 (O OO web O ): polymake
[0, asir-contrib OO 0O, knoppix DO O UOOOOOODO.




[Q.RPCDDD? J

Remote Procedure Call. 00 D0OO0O0O0O0O0OOOODOOOOOOODOOO
Jogdogguogn.

man rpc, callrpc

[1247] P=ox_launch(0,"ox_asir");
[1248] ox_cmo_rpc(P,"fctr",x"3-1);
0

[1249] ox_pop_cmo(P);

[[1,1] ’ [X_l,l:l ’ [XA2+X+1’1]]

e Corba, Interface Definition Language (IDL) OO0 00000000
ODo0o00ooooooooobooon. cf. wd3m (MS, IBMO) O WSDL.

e Java, RMI (Remote method invocative).

e OpenXM, RFC1000 CMO.



[Q.WebDDDDDD RPCOOUOOOOOOOO?Y ]

SOAP (Simple Object Access Protocol, w3c O MS ), XML RPC,
IAMC (O00O0O: Internet Accessible Mathematical Computation,
PWangd, 00 /00, 1990000000), Web Mathematica (00O
0, 2000 000O0O),

telnet www.math.kobe-u.ac.jp 80
GET /index.html HTTP/0.9 newline OO0 .

HTTP/1.1 200 0K

Date: Sat, 12 Feb 2005 04:13:15 GMT
Server: Apache/1.3.27 (Unix) PHP/4.3.3RC1
ooo.

Content-Type: text/html

<HTML>
<HEAD>
oog.

SOAP OUOOOOOO. http://www.atmarkit.co.jp/fxml/tanpatsu/02soap/soap0?

POST /StockQuote HTTP/1.1



]
SOAPAction: "Some-URI"

<SOAP-ENV:Envelope [0
xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">

<SOAP-ENV:Body> [0
<m:GetLastTradePrice xmlns:m="Some-URI"> U UODOOOUOOOO?

<symbol>DIS</symbol>
</m:GetLastTradePrice>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>

0O

HTTP/1.1 200 OK

Content-Type: text/zml;

[

<SOAP-ENV:Envelope
xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"/>

<SOAP-ENV: Body>

<m:GetLastTradePriceResponse xmlns:m="Some-URI">
<Price>34.5</Price> 34.5 JOO.

</m:GetLastTradePriceResponse>

</SOAP-ENV:Body>

</SOAP-ENV:Envelope>



HTTP OO session OO odd. oo,

e Set-Cookie:

e Java Servlet

e php, DOOOOOOODOOO. pfsockopen, ingress_pconnect cf.
php.gr.jp OO OOOO. fork DOOOOOQ.

e XML RPC OOOOO?

[RFC1945] Hypertext Transfer Protocol—HTTP/1.0. T. Berners-
Lee, R. Fielding, H. Frystyk. May 1996. (Format: TXT=137582
bytes) (Status: INFORMATIONAL)

[RFC2660] The Secure HyperText Transfer Protocol. E. Rescorla,
A. Schiffman. August 1999. (Format: TXT=95645 bytes) (Sta-
tus: EXPERIMENTAL)



Q. 0000000doo0odo(ooooo), booo/0Dooooo
Oooooooag?

Corba IDL,
WSDL (2001): Web Service Description Language.

http://www.microsoft.com/japan/developer/workshop/xml/general/wsdl.asp
opooooooo.  (2001)

http://www.atmarkit.co. jp/fxml/tanpatsu/21websvc/websvc04.html

Oo000o00ooooooooooon.
wsdl:type, DO O OOOOOOO.
wsdl:message, DO 0O0O0OOO0OOOO0O0O0ODO.
wsdl:portType, wsdl:operation, DO Q0O 0OO.
port 0 method (D00O) 0 OOOOOO0O bind OO.



OpenMath/monet project.

MSDL, Mathematical service description language. “MSDL OO
WSDL O" OO0O0oo0QooOong.

monet broker.



[Q.DDDDDDD wsDL O00dooooooogg? J

Monet/OpenMath project.

http://www.orcca.on.ca/MONET/

XML, WSDL, UDDI(DODODODO00O0D0OO000)0O00oooooooon
O3000000gaon.

OpenMath 0 MSDL (Mathematical Service Description Language)
0 Monet broker

(tan(z) 0)000000O0DODOOOOO. MSDL 00O0O.

<definitions targetNamespace="http://www.orcca.on.ca/MONET/samples/msdl"
xmlns="http://monet.nag.co.uk/monet/ns">

<service name ="IndefIntService">

<classification>
<taxonomy taxonomy="http://gams.nist.gov" code="Gams0"/>
<problem href="http://monet.nag.co.uk/problems/indefinite_integration"/>
<format>http://www.openmath.org</format>
<directive-type href="http://monet.nag.co.uk/owl#evaluate"/>
</classification>



<implementation>
<software href="http://monet.nag.co.uk/owl#Maple9"/>
<hardware href="http://monet.nag.co.uk/owl#PentiumSystem"/>
</implementation>

oo

0000 OpenMath encoding D000 wsSDL OOOOO0OO0Oo0ooOO
Joguoguo...



Get)

{OpenXl\/l RFC 104. OoHG (OpenXM RFC 100 over HTTPJ

e OpenXM-RFC-100 OO0 http OOUOO. DOOOODOOOOOOO
00 httpget 000 WAN OODOO Scalability (DOO0O0O0) 00000
Dooooono. OpenXM RFC 100 0 HTTP GET OO0O0OOOO.
o0 "oooooooooo”™ gooogoooooao.

o U HHUULDULOUO, 0Uub o, bbb gbouogi,
OpenXM-RFC-100/CMO ODDOOODODOOOOOOO WSDL/UDDI
OooooooooodddogdoooY oo, ooooooooooa...



[Q.OpenXI\/lRFClOODDDDDDDDD? j

http://www.math.kobe-u.ac. jp/0OpenXM/Current/OpenXM-RFC.html [] []
O0oo.

TAG | BODY

Joot: 0. ogoo, CMO, 0dogoooooood
o,

1 1:

P = ox_launch(0,"ox_sml");
ox_push_cmo(P,1);
ox_push_cmo(P,1);
ox_execute_string(P,"add");
ox_pop_cmo(P) ;

0 OpenMath OO OODOOO XMLUOODODODODOOooooooO
Joogg.



OX DATA | CMO ZZ | 1

OX DATA | CMO ZZ | 1

OX_DATA | CMO_STRING

add

0X_COMMAND

SM_executeString

0X_COMMAND

SM_popCMQO




Asir-contrib O OO cmo O XML OOOOOOO?
[1: taka cmol100 xml form(x+1)

<cmo_recursive_polynomial>

<cmo_list><cmo_int32 for="length">1</cmo_int32> <cmo_string>"x"</cmo_string>
</cmo_list>

<cmo_polynomial_in_one_variable><cmo_int32 for="number of terms">2</cmo_int32> <cmo_int?
<cmo_int32 for="exponent">1</cmo_int32> <cmo_zz>1</cmo_zz>

<cmo_int32 for="exponent">0</cmo_int32> <cmo_zz>1</cmo_zz>

</cmo_polynomial_in_one_variable>
</cmo_recursive_polynomial>



P=ox_launch(0,"ox_asir");
OX_rpC(P,"fctr",X“1000—y‘1000);
ox_reset (P);

controller ~_

engine

server

client




[OOHG (OX RFC 104) 00 L J

OpenXM 100 000000 HTTP GET (000 POST) O wrap O
00000000. 00 wrapping 000, 00000000000000
000,

1. OpenXM 100 0000000000 CGlOODOOOOO.

2. OpenXM 000000 http 00000000000,

OpenXM 100 ODO0O0OOO0OOOOOOO0O "login” ODOOOOOOOO
O0000. OpenXM-100 over HTTP GET (00O OoHG OODO) OO
O0doo0 loginO0O, loginODUOUOOOOO0O0OOOO0OOOO.

1. J000o000oodooooooooooood login ODOOO0OO
.

2. OpenXM 100 O0OOO login OO session UOOOOOOOOOO
0 0O.



OoHG UOUODUOOO, D0bOobUudOoOd. GET ODOooooooooo
0000 RFEC23%% 000000000000 URLOOODOOOOOO
Ooood. GET DOooooon POST method DOOOOOOO.
O0oooooooonD =0 0 &O0000D0O00OO0O. OO00000

Jootd gbogtubgtdbo. bbbt botdbougun
Joog.



0 1. fctr(x"2-1); 0O fctr.cgiOOOODO.
http://fctr.openxm.org/fctr.cgi?oxMessageBody=fctr (x%5E2-1)7%3B
oxMessageBody U0O0OUOOO0OO0OOO0OO0O0OOOO0OOOO0O0O0, anony-

mous, 1 OO0OO00OO, executeString & popString, 000 text OO
000 [f1,1],[x-1],[x+2]] OO O.



O02. O00O00 session DO0O0OOOOOOOO. URL encoding OO
O " ..." 0dodf0. RSAOOOOooOoooooo "...'goo.

-——=2>
http://fctr.openxm.org/fctr.cgi?loginRSA="takayama@hoge.org"
<___
0X100-0OVER-HTTP-GET-controlChannelId: 4010
0X100-0OVER-HTTP-GET-dataChannelld: 4011
0X100-0VER-HTTP-GET-challenge: ’............. ’
-——=>
http://fctr.openxm.org/fctr.cgi?chanllenge-response=’.......... ’
<___
0X100-0OVER-HTTP-GET-nextChannelKey: 143245
0X100-0VER-HTTP-GET-nextControlChannelKey: 534256
-——=2>
http://fctr.openxm.org/fctr.cgi?dataChannelId=4011&
channelKey=143245&
oxMessageEncoding="1isplike_ox100"&
responseEncoding="text"
oxMessageBody="(0X_DATA, (CMO_STRING,\"fctr(x~2-1);\"))
(0X_COMMAND, (SM_executeString))
(0X_COMMAND, (SM_popString))"
<-__
Content-Type: text/plain
0X100-OVER-HTTP-GET-nextChannelKey: 345137

[[1,1] ’ [X_i:l ’ [X+2]]



——>
http://fctr.openxm.org/fctr.cgi?dataChannelId=4011&
channelKey=345137&
logout&



[Web OO0o00DO0oO0 (oodooooooooo)

URL=http://fctr.openxm.org [l server=ox asir, mathcap=...

Joodooobodbotdnd. operator=fctr, arge=1.
Jo00o0Udbododidl message format=0x100lisplike [J U [
message format="asir{J oo™ .

000000 (user=limited)d0O0O.

HREEN



[[]D[][][][][]D[][]? ]

OpenXM/src/kan96xx/Doc/gfan.sml, OpenXM/src/kan96xx/Doc/cgi.sml
(DOoooooog)

polytope 00O 0O (dim, facet) O polymake O00O0O.

http://polymake.math.kobe-u.ac.jp/cgi-bin/cgi-polymake.sh

sm1>(gfan.sml) run ;

Polymake is not installed in this system.

Using doPolymake.OoHG ( OX-RFC-100 [0 0X-RFC-104 OO OODOO)
Using polymake.start.0OoHG

cone.sample [O00O.
[
Reduced GB is obtained:
[
Calling polymake FACETS.
Trying web service.
Done.

Calling polymake DIM.



Trying web service.

otdd ectrl-C OO0,

CTrace: extension<-loop<-readHTTPO<-cgiQueryPolymake
<-ifelse<-doPolymake.0oHG<-doPolymake<-getConelInfo
<-ifelse<-getStartingCone<-getGrobnerFan<-;

10.1.100.41 - - [12/Feb/2005:14:45:43 +0900] "POST http://polymake.math.kobe-u.ac.jp/cgi



[DDDDDDDDD. j

e Directory service (BrokerOOO) O0O0O. OO0DOO0O.
e Web service 0 Security 000000 (DOoOOO).

e WSDL 00000 ODODOODODODO(MQUOOODO)ODODODOO
0.



