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Outline of Talk

♦ Resources required

♦ The user model

♦ The transaction model

♦ Technical issues

♦ A web-based form interaction

♦ The di f f gr ob2 demonstration:-
�  the web page and its HTML source
�  the perl CGI script

♦ Input processing in the ODESol ve demonstration
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Resources required:

Web documentation:
�  WebMaster in a Nutshell
�  Programming Perl
�  (CGI Programming on the World Wide Web)
�  (JavaScript: The Definitive Guide)

all published by O’Reilly.

Also online documentation on the web.

Web server:
�  O’Reilly WebSite
�  Apache
�  Microsoft Personal Web Server

(all available as free versions).

HTML editor:
	  Microsoft FrontPage Express

  Netscape Composer
�  Emacs

(all free).

CGI processor: perl (free).  (A debugger is also useful!)

Software to demonstrate:
�  REDUCE / ODESolve

  Maple / diffgrob2.

Package information:
�  user manual
�  online help page

as basis for the demonstration.

Some understanding of the package!
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The user model

♦ Naive, not a professional mathematician, little knowledge of differential
equations, no experience of computer algebra.  Need pre-defined examples.

♦ Also flexible facilities to input problems.

♦ Brief self-contained documentation, links to further information.

♦ Flexible input format; mathematical output format (optionally).

♦ Not a network-based research facility!

The transaction model

♦ Non-interactive, single batch run, no stored state.

♦ HTML form.

♦ Input options: procedure arguments → form fields; options → menus, check
boxes or “ radio buttons” .  Normally one-dimensional input of mathematics.

♦ Output options: tty prettyprinted, TEX (via techexplorer), MathML.

♦ CGI can pre-process input and post-process output.

Technical issues

♦ Live and development web sites – forms require http: not file:

♦ I/O via pipes or temporary files

♦ Security against hacking

♦ Resource control

♦ Choice of CGI processor language

♦ Simultaneous accesses

♦ Portability, e.g. Windows – UNIX, Netscape – Microsoft Internet Explorer

♦ Input validation – browser (CGI) and/or client (e.g. JavaScript)

♦ What if user terminates query?

♦ Multiple related demos – code re-use, hidden fields
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A web-based form interaction
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The diffgrob2 demonstration

Part of the form on the web page …
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… and some of the corresponding HTML source

<form action="/cgi-bin/DiffGrob2_demo.pl" method="POST"
target="output">

<hr >

 <h2><a name=" Pr obl em" ><f ont  f ace=" Ar i al " >
 Opt i onal l y  ent er  a pr obl em</ f ont ></ a></ h2>

 <h3><f ont  f ace=" Ar i al " >Ent er  t he var i abl es</ f ont ></ h3>
 <t abl e bor der =" 0" >
  <t r >
   <t d>Dependent :  <em><st r ong>DepVar s</ st r ong></ em> ( e. g.
   <em>u,  v</ em>)  </ t d>
   <t d><input type="text" size="50" name="DepVars"></ t d>
  </ t r >
  <t r >
   <t d>I ndependent :  <em><st r ong>I ndVar s</ st r ong></ em> ( e. g.
   <em>x, y, z</ em>) </ t d>
   <t d><input type="text" size="50" name="IndVars"></ t d>
  </ t r >
 </ t abl e>
 <p><input type="checkbox" name="Assign"

value="1">Aut omat i cal l y  set  up assi gnment s …

 <h3><f ont  f ace=" Ar i al " >Ent er  t he equat i ons</ f ont ></ h3>
 <p>Ent er  a comma- separ at ed sequence of  Par t i al

Di f f er ent i al  Equat i ons …
 <f ont  f ace=" Cour i er  New" >di f f ( U, z$2) - y* di f f ( U, x$2) ,

di f f ( U, y$2) </ f ont ></ p>
 <p><textarea name="PDEs" rows="4" cols="80"

wrap="VIRTUAL"></textarea>

 <hr >

</form>
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The perl CGI script

#! / usr / l ocal / bi n/ per l

# CGI  code f or  CATHODE Di f f Gr ob2 demo
# Aut hor :  Fr anci s J.  Wr i ght ,  Ti me- st amp:  <27 Apr i l  1999>

use CGI;
$query = new CGI;

# Di e t o st dout !
sub Di e {  pr i nt  @_;  exi t ;  }

$Tr anscr i pt  = $quer y- >par am( ’ Tr anscr i pt ’ ) ;
$TeX = ( $quer y- >par am( ’ TeX’ )  and not  $Tr anscr i pt ) ;
$Pr et t y = ( $quer y- >par am( ’ Pr et t y ’ )  and not  $TeX) ;

i f  ( $TeX)  {
    pr i nt  $quer y- >header ( ’ appl i cat i on/ x- t ex’ ) ;  # f or  t echexpl or er
}  el se {
    print $query->header(’text/plain’); # default is text/html
}

if ($PDEs = $query->param(’PDEs’)) {
    ($DepVars = $query->param(’DepVars’)) or
      Die "Please go back to the form and enter the dependent
variables!\n";
    ($IndVars = $query->param(’IndVars’)) or
      Die "Please go back to the form and enter the independent
variables!\n";
    $PDEs =~ s/,\s*$//;         # kill any trailing comma
}
$Or der i ng = $quer y- >par am( ’ Or der i ng’ ) ;
$Assign = $query->param(’Assign’);

$Oper at i on = $quer y- >par am( ’ Oper at i on’ ) ;
$Oper at i on =~ s/ \ r / / g;           # di scar d CRs ( f or  Wi ndows)
$Oper at i on =~ / . * / ;              # mat ch f i r st  l i ne
$Oper at i on = $&;                 # f i r st  l i ne
unl ess ( $PDEs)  {
    $Assi gn = 1;                 # needed f or  exampl es
    $DepVar s = $’ ;               # subsequent  l i nes
    $DepVar s =~ s/ ^ \ n/ / ;         #   mi nus l eadi ng newl i ne
    $DepVar s =~ / . * / ;            # mat ch f i r st  l i ne
    $DepVar s = $&;               # f i r st  l i ne
    $I ndVar s = $’ ;               # subsequent  l i nes
    $I ndVar s =~ s/ ^ \ n/ / ;         #   mi nus l eadi ng newl i ne
    $I ndVar s =~ / . * / ;            # mat ch f i r st  l i ne
    $I ndVar s = $&;               # f i r st  l i ne
    $PDEs = $’ ;                  # subsequent  l i nes
    $PDEs =~ s/ ^ \ n/ / ;            #   mi nus l eadi ng newl i ne
}
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# Construct the Maple input script:

# Di r ect or y f or  t empor ar y Mapl e i nput  and out put  f i l es.
# ( Avoi d t r y i ng t o use pi pes f or  now! )
chdi r ( " / t mp" )  or  Di e " Can’ t  change t o / t mp di r ect or y:  $! \ n" ;

# Must  suppor t  mul t i pl e s i mul t aneous execut i ons,  whi ch needs uni que
# f i l enames.   Thi s i s a qui ck hack t hat  shoul d nor mal l y wor k.   $^T
# r et ur ns t i me when t he pr ogr am st ar t ed ( seconds si nce Jan 1,  1970)
$map_in  = ’map_in_’ . $^T;
$map_out = ’map_out_’ . $^T;

open( MAP_I N,  " > $map_i n" )  or  Di e " Can’ t  open map_i n:  $! \ n" ;
print MAP_IN

"unprotect(system,ssystem):unassign(system,ssystem):\n";
pr i nt  MAP_I N " di f f 2 : = ‘ e: / Di f f Gr ob2/ di f f 2‘ :
l i bname : = di f f 2, l i bname:
wi t h( di f f gr ob2) : \ n" ;
pr i nt  MAP_I N " pr et t y : = 1: \ n"  i f  $Pr et t y;
if ($Assign) {
    $DepVars = lc $DepVars;
    for $DV (split /\s*,\s*/, $DepVars) {
        print MAP_IN uc $DV, " := $DV($IndVars):\n";
    }
}
pr i nt  MAP_I N " al l var s : = [ [ $I ndVar s] ,  [ $DepVar s] ] : \ n" ;
pr i nt  MAP_I N " sys : = map2dg( [ $PDEs] ,  [ $DepVar s] ,  [ $I ndVar s] ) : \ n" ;
print MAP_IN "’Input’ = pdetex(sys);\n";
print MAP_IN "’Output’ = $Operation, allvars, $Ordering,

’Result’);\n";
pr i nt  MAP_I N " i f  t ype( Resul t , { l i s t , set } )  t hen
Resul t  : = map( f act or ,  Resul t )  el se Resul t  : = f act or ( Resul t )  f i : \ n" ;
print MAP_IN "’‘Factorized Output‘’ = pdetex(Result);\n";
cl ose MAP_I N;

$run_maple = ’E:\MAPLEV4\BIN.WIN\CMAPLE.EXE -f’;
# -f : use as filter
# -q : quiet
$run_maple = $run_maple . ’ -q’ unless $Transcript;
system("$run_maple < $map_in > $map_out");

i f  ( $? ! = 0)  {
    $st at us = $? >> 8;
    pr i nt  " Mapl e exi t ed wi t h non- zer o st at us:  $st at us\ n" ;
    $st at us = $? & 256;
    pr i nt  " I t  may have been ki l l ed by s i gno:  $st at us\ n" ;
    pr i nt  " Last  syst em cal l  er r or  was $! \ n" ;
}

open( MAP_OUT,  " $map_out " )  or  Di e " Can’ t  open map_out :  $! \ n" ;

pr i nt  " \ \ begi n{ ver bat i m} \ n"  i f  $TeX;
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pr i nt  " Tr anscr i pt  of  "  i f  $Tr anscr i pt ;
$Oper at i on =~ s/ \ ( . * / / ;
pr i nt  " Mapl e demonst r at i on of  di f f gr ob2 pr ocedur e
\ " $Oper at i on\ "  wi t h t er m or der i ng \ " $Or der i ng\ "  . . . \ n\ n" ;

i f  ( $TeX)  {
    whi l e ( <MAP_OUT>)  {
        i f  ( / ^ \ s* I nput \ s* =/ )  {
            pr i nt  " \ \ end{ ver bat i m} \ n\ \ [ \ n" ;
        }  el s i f  ( / ^ \ s* Out put \ s* =/ )  {
            pr i nt  " \ \ ] \ n\ \ [ \ n" ;
        }
        pr i nt ;
    }
    pr i nt  " \ \ ] \ n" ;
}
el se {
    print while <MAP_OUT>;
}

c l ose MAP_OUT;

unl i nk $map_i n,  $map_out ;

Input processing in the ODESolve demonstration

# Accept  r est r i ct ed Mapl e synt ax:
$ODE =~ s/ \ bdi f f \ b/ df / g;   # Mapl e di f f  - > REDUCE df
$ODE =~ s/ ( \ w+) \ $( \ d+) / $1, $2/ g;   # Mapl e x$n - > REDUCE x,  n ( wi t hi n
df )

# Accept  ’  t o denot e der i vat i ve:
i f  ( $ODE =~ / [ ’ " ‘ ] / )  {
    $I ndVar  or  Di e " Must  speci f y I ndVar  t o use ’  f or
der i vat i ve! \ n" ;
    $ODE =~ s/ " / ’ ’ / g;   $ODE =~ s/ ‘ / ’ / g;
    unl ess ( $DepVar )  {  $ODE =~ / ( \ w+) ’ / ;  $DepVar  = $1;  }
    $ODE =~ s/ ( \ w+) ’ +/ df ( $&) / g;
    $ODE =~ s/ ’ / , $I ndVar / g;


