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�� MONET @ UWO 
 
 

WP4:  

Demonstrator Services and Applications 
 

Task 4.2:  

Symbolic Solver Service 
 
 

Task 4.3  

Mathematical Problem Solving Environment 
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�� Overall approach  
 

User (service author)’s point of view: 
 
One XML-based configuration file for each service 

3 parts to file:  

��  service MSDL skeleton,  

��  service interface, 

��  service implementation (Maple code in our case) 
 

<mat hSer ver > 
 

    <msdl > 
        <ser vi ce name=" sevi ce_A" > 
          { MSDL f or  a ser v i ce A}  
        </ ser v i ce> 
        { MSDL f or  ot her  sevi ces}  
    </ msdl > 
 

    <ser vi ces> 
        <ser vi ce name=" ser vi ce_A"  cal l =" f unct i on_cal l _f or _ser vi ce_A" / > 
        { i nt er f ace f or  ot her  ser v i ces}  
    </ ser v i ces> 
 

    <i mpl ement at i on l anguage = " mapl e" }   
       { Mapl e i mpl ement at i on f or  each ser vi ce}  
    </ i mpl ement at i on> 
 

</ mat hSever > 
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Advantages of this approach 
 

• Ease of use: 

the author of service has only to provide Maple code, but does not need to know about 

Java, web-services, XML tools, etc. 

 

• Flexibility: 

service property (interface and maple code) could be easily changed by updating the 

configuration file (service re-installation is not required) 

 

• Portability: 

service described in the configuration file can be deployed elsewhere without performing 

any changes 
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Developer’s point of view: 
 
Matreshkas: 

 

 

 

 

 

 

 

 

 

 

Java baby-sits Maple and reports to Axis wrapping servlet. 

All the maple code and interface between service call and Maple 

is loaded from the XML configuration file.  

Specially designed shell scripts drive process of service installation on a web server 

 

Maple 
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�� Developed services 
 

�� Indefinite integration service 

�� Definite symbolic integration 

�� Definite numeric Integration 

�� Ordinary differentiation  

�� Fractional differentiation 

�� Symbolic-order differentiation of rational functions 

�� Limit calculation 

�� Series expansion  

�� Approximate GCD 

�� Root-finding service (including parametric solutions) 

�� Solving systems of polynomials  

�� Math format conversion 
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�� Examples of Monet Service for Differentiation 
<mat hSer ver > 
  <msdl > 
    <ser vi ce name=" Nt hDi f f Ser vi ce" > 
    <cl assi f i cat i on> 
      <t axonomy t axonomy=" ht t p: / / gams. ni st . gov"  code=" Gams0" / > 
      <pr obl em hr ef =" ht t p: / / monet . nag. co. uk/ pr obl ems/ di f f er ent i at i on" / > 
      <f or mat >ht t p: / / www. openmat h. or g</ f or mat > 
      <di r ect i ve- t ype hr ef =" ht t p: / / monet . nag. co. uk/ owl #eval uat e" / > 
    </ c l assi f i cat i on> 
 
    <i mpl ement at i on> 
      <sof t war e hr ef =" ht t p: / / monet . nag. co. uk/ owl #Mapl e9" / > 
      <har dwar e hr ef =" ht t p: / / monet . nag. co. uk/ owl #Pent i umSyst em" / > 
    </ i mpl ement at i on> 
 
    <ser vi ce- i nt er f ace- descr i pt i on hr ef  = " " / > 
 
    <ser vi ce- bi ndi ng> 
      <map oper at i on =' r unSer vi ce'  act i on=" i nvokeSer vi ce"   

  pr obl em- r ef er ence=" ht t p: / / monet . nag. co. uk/ pr obl ems/ di f f er ent i at i on" / > 
      <message- const r uct i on i o- r ef  =' ht t p: / / monet . nag. co. uk/ pr obl ems/ di f f er ent i at i on#f '   

   message- name =' r unSer vi ceRequest '  message- par t =' i n0/ * [ 1] ' / > 
      <message- const r uct i on i o- r ef  =' ht t p: / / monet . nag. co. uk/ pr obl ems/ di f f er ent i at i on#der i vat i ve'  

   message- name =' r unSer vi ceResponse'  message- par t =' r unSer vi ceRet ur n' / > 
    </ ser vi ce- bi ndi ng> 
 
    <ser vi ce- met adat a/ > 
 
    <br oker - i nt er f ace> 
      <ser vi ce- URI / >  
      <br oker - i nt er f ace- descr i pt i on/ >   
    </ br oker - i nt er f ace> 
  
   </ ser vi ce> 
 </ msdl > 
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 <ser vi ces> 
  <ser vi ce name=" Di f f Ser vi ce"  cal l =" My_di f f _modul e: - my_di f f " / > 
 </ ser vi ces> 
 
 <i mpl ement at i on l anguage = " mapl e" > 
   My_di f f _modul e : = modul e( )  
      expor t  my_di f f ;  
      my_di f f : =pr oc( f , x) ;  di f f ( f , x) ;  end:  
   end:  
 </ i mpl ement at i on> 
</ mat hSer ver > 
 
=- - - - - - - - - - - - - - - - - - - - - = OR =- - - - - - - - - - - - - - - - - - - - - - - = 
 
 <ser vi ces> 
  <ser vi ce name=" Di f f Ser vi ce"  cal l =" Symbol i cNt hDer i vat i ve: - nt hd_r at pol yc" / > 
 </ ser vi ces> 
 
 <i mpl ement at i on l anguage = " mapl e" > 
#- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - # 
#  package  Symbol i cNt hDer i vat i ve                  |  
#  aut hor    Dr . Mhenni  BenGhor bal ,                   |  
#           Ont ar i o Cent r e f or  Comput er  Al gebr a,    |  
#           Uni ver si t y of  West er n Ont ar i o          |  
#  pupr ose  cal cul at es t he symbol i c nt h der i vat i ve |  
#           of  r at i onal  uni var i at e pol ynomi al s i n  |  
#           bot h expl i c i t  and compact  f or ms        |  
#  ver si on  1. 0                                    |  
#  dat e     Wi nt er  2004                            |  
#- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - # 
Symbol i cNt hDer i vat i ve : = modul e( )  opt i on package;  
expor t  nt hd_r at pol ye,  
       nt hd_r at pol yc;  
#- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
# expl i c i t  f or m 
#- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
nt hd_r at pol ye : = pr oc(  f  )    
  l ocal   A,  w,  c,  c1,  c2,  c3,  c4,  c5,  c6,  i ,  
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  s,  t 1,  t 2,  t 3,  v,  par f r ac1,  par f r ac2,  par f r ac3,  nt hder v,  
  t er ms,  Li st ,  Power ,  subt er ms,  Sel ect ;    
  par f r ac1 : = conver t (  f ,  f ul l par f r ac,  x,  ' nor mal '  ) ;  
  i f  t ype(  par f r ac1,  f unct i on )  t hen 
      A : = [  al l val ues(  par f r ac1 )  ] ;  
      t 1: = 0;  
      f or  w f r om 1 t o nops( A)  do 
          c : = (  op(  1,  A[ w]  )  ) ;  
          c1 : = [  op(  c )  ] ;  
          c2 : = nops(  c1 ) ;  
          c3 : = op(  c2 ) ;  
          par f r ac2 : = Pr oduct (  - i ,  i  = 1. . n ) * subs( op( 1, op( c3, c) ) =op( 1, op( c3, c) ) ^ ( n+1) , A[ w] ) ;  
          nt hder v : = nor mal ( val ue( par f r ac2) ) ;  
          t 1 : = t 1 + nt hder v;  
        od;  
 
  el i f  (  t ype(  par f r ac1, ` * ` )  and has(  [ par f r ac1] ,  x ) )  t hen 
       Li st  : = [  op(  par f r ac1 )  ] ;  
       Sel ect  : = sel ect  (  has,  Li st ,  x ) ;         
       i f  t ype(  op(  Sel ect  ) ,  symbol  )  t hen 
         t 1 : = nor mal ( Pr oduct (  1 -  k,  k = 0. . n- 1 ) * combi ne(  par f r ac1 *  x^ (  - n ) ,  power ) ) ;  
       el se 
         Power  : = op(  2,  op(  Sel ect  )  ) ;  
         t 1 : = nor mal (  combi ne(  par f r ac1 *  
         op(  1,  op(  Sel ect  ) ) ^ ( - n) ,  power )  *  
         Pr oduct (  Power  -  k,  k = 0. . n- 1 )  ) ;  
       f i ;  
  el i f  (  t ype(  par f r ac1,  ` ^ `  )  and has(  [  par f r ac1 ] ,  x ) )  t hen 
       subt er ms : = [  op(  par f r ac1 ) ] ;  
       i f  t ype (  subt er ms[ 1] ,  ` symbol `  )  t hen 
          Power  : = subt er ms[ 2] ;  
          t 1 : = nor mal ( combi ne( subt er ms[ 1] ^ ( Power - n) , power ) * Pr oduct ( Power - k, k= 0. . n- 1) ) ;  
       el se 
          Power  : = subt er ms[ 2] ;  
          t 1 : = nor mal (  combi ne(   subt er ms[ 1] ^ ( Power - n) * Pr oduct ( Power - k, k=0. . n- 1) , power  ) ) ;  
       f i ;  
 
el i f  ( t ype( par f r ac1, ` symbol ` ) and has( [ par f r ac1] , x) ) t hen 
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       t 1 : = GAMMA( 2) / GAMMA( 2- n) * x^ ( 1- n) ;  
 
el i f  not  has(  [ ( par f r ac1) ] , x)  t hen 
       t 1 : = par f r ac1 *  Pr oduct ( 1- k, k=0. . n) ;  
el se 
       t er ms : = [  op(  par f r ac1 )  ] ;  
       t 1 : = 0;  
       f or  i  f r om 1 t o nops(  t er ms )  do 
        i f  has(  t er ms[ i ] ,  x )  t hen 
          i f  t ype(  t er ms[ i ] ,  ` ^ `  )  t hen 
            subt er ms : = [  op(  t er ms[ i ]  ) ] ;  
            Power  : = subt er ms[ 2] ;  
            nt hder v : = nor mal ( combi ne( subt er ms[ 1] ^ ( Power - n) * Pr oduct ( Power - k, k=0. . n- 1) , power ) ) ;  
         el i f  
            t ype(  t er ms[ i ] ,  ` symbol `  )  t hen 
            nt hder v : = GAMMA( 2) / GAMMA( 2- n)  *  x^ (  1 -  n ) ;  
         el i f  
            t ype(  t er ms[ i ] ,  f unct i on )  t hen 
            A : = [  al l val ues(  t er ms[ i ]  )  ] ;  
            t 2 : = 0;  
            f or  w f r om 1 t o nops( A)  do 
               c : = A[ w] ;  
               c1 : = val ue(  c ) ;  
               i f  t ype(  c1,  ` +`  )  t hen 
                   t 3 : = 0 ;  
                   f or  v f r om 1 t o nops( c1)  do 
                       c2 : = [  op( c1)  ] ;  
                       c3 : = c2[ v] ;  
                       c4 : = [  op( c3)  ] ;  
                       c5 : =  c4[  nops( c4)  ] ;  
                       c6 : = [ op(  c5 ) ] ;  
                       Power  : = c6[ 2] ;  
                       nt hder v: =nor mal ( Pr oduct ( Power - k, k=0. . n- 1) * combi ne( c6[ 1] ^ ( - n) * c3, power ) ) ;  
                       t 3 : = t 3 + nt hder v;  
                       nt hder v : = t 3;  
                    od;  
               el se 
                       c2 : = [  op( c1)  ] ;  
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                       c3 : = c2[ nops( c2) ] ;  
                       c4 : = [  op( c3)  ]  ;  
                       Power  : =  c4[  nops( c4)  ] ;  
                       nt hder v: =nor mal ( Pr oduct ( Power - k, k=0. . n- 1) * combi ne( c4[ 1] ^ ( - n) * c1, power ) ) ;  
               f i ;  
               t 2 : = t 2 + nt hder v;  
               nt hder v: =t 2 ;  
          od;  
             el se 
               Li st  : = [ op( t er ms[ i ] ) ] ;  
               Sel ect  : = sel ect  ( has, Li st , x) ;  
               i f  t ype( op( Sel ect ) ,  symbol )  t hen 
                  nt hder v: = nor mal ( Pr oduct ( 1- k,  k=0. . n- 1) * combi ne( t er ms[ i ] * x^ ( - n) , power ) ) ;  
               el se 
                  Power  : = op( 2, op( Sel ect ) ) ;  
                  nt hder v: = nor mal ( combi ne( t er ms[ i ] * op( 1, op( Sel ect ) ) ^ ( - n) , power ) *  

Pr oduct ( Power - k,  k=0. . n- 1) ) ;  
               f i ;  
         f i ;  
      el se 
           nt hder v : = nor mal (  t er ms[ i ]  *  Pr oduct (  k,  k =( 1- n) . . 1)  ) ;  
      f i ;  
      t 1 : = t 1 + nt hder v;  
    od;  
  f i ;  
 r et ur n t 1;  
end; #nt hd_r at pol ye 
 
#- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
# compact  f or m 
#- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
nt hd_r at pol yc : = pr oc(  f  )   
   
  l ocal   A,  B,  w,  c,  c1,  c2,  c3,  c4,  c5,  c6,  i ,  t 1,  t 2,  t 3,  s,  t ,  v,   
  par f r ac1, par f r ac2,  par f r ac3,  nt hder v,  t er ms,  Li st ,  Power ,  subt er ms,  Sel ect ;  
  par f r ac1 : = conver t (  f ,  f ul l par f r ac,  x,  ' nor mal '  )  ;  
  i f  t ype(  par f r ac1,  f unct i on )  t hen            
          c : = op(  1,  par f r ac1 ) ;  
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          c1 : = [  op(  c ) ] ;  
          c2 : = nops(  c1 ) ;  
          par f r ac2 : = pr oduct ( - i , i =1. . n) * subs( op( 1, op( c2, c) ) = op( 1, op( c2, c) ) ^ ( n+1) , par f r ac1) ;  
          nt hder v : = ( par f r ac2) ;  
          t 1 : = nt hder v;                   
 el i f  ( t ype( par f r ac1, ` * ` )  and has( [ par f r ac1] , x ) )  t hen       
         Li st  : = [  op(  par f r ac1 )  ] ;  
         Sel ect  : = sel ect  (  has,  Li st ,  x ) ;  
         i f  t ype(  op(  Sel ect  ) ,  symbol  )  t hen 
             t 1 : = pr oduct (  1 -  k,  k = 0. . n- 1 ) * combi ne(  par f r ac1 *  x^ (  - n ) ,  power ) ;  
         el se 
             Power  : = op(  2,  op(  Sel ect  )  ) ;  
             t 1 : = combi ne(  par f r ac1 *  
             op(  1,  op(  Sel ect  ) ) ^ ( - n) ,  power ) * pr oduct (  Power  -  k,  k = 0. . n- 1 ) ;  
         f i ;        
  el i f  (  t ype(  par f r ac1,  ` ^ `  )  and has(  [  par f r ac1 ] ,  x ) )  t hen  
            subt er ms : = [  op(  par f r ac1 ) ] ;  
            i f  t ype (  subt er ms[ 1] ,  ` symbol `  )  t hen 
               Power  : = subt er ms[ 2] ;  
               t 1 : = combi ne(  subt er ms[ 1] ^ ( Power - n) ,  power  ) * pr oduct (  Power  -  k,  k = 0. . n- 1 ) ;  
            el se 
                Power  : = subt er ms[ 2] ;  
                t 1 : = combi ne(   subt er ms[ 1] ^ ( Power - n) * pr oduct (  Power  -  k,  k = 0. . n- 1) ,  power  ) ;  
            f i ;  
  el i f (  t ype(  par f r ac1,  ` symbol `  )  and has( [ par f r ac1] ,  x ) )  t hen 
      t 1 : = GAMMA( 2) / GAMMA( 2- n)  *  x^ (  1 -  n ) ;  
  el i f  
       not  has(  [  ( par f r ac1)  ] ,  x )  t hen 
       t 1 : = par f r ac1 *  pr oduct (  1- k,  k = 0. . n ) ;  
  el se 
      t er ms : = [  op(  par f r ac1 )  ] ;  
      t 1 : = 0;  
      f or  i  f r om 1 t o nops(  t er ms )  do 
        i f  has(  t er ms[ i ] ,  x )  t hen 
          i f  t ype(  t er ms[ i ] ,  ` ^ `  )  t hen 
            subt er ms : = [  op(  t er ms[ i ]  ) ] ;  
            Power  : = subt er ms[ 2] ;  
            nt hder v : = combi ne(  subt er ms[ 1] ^ ( Power - n) * pr oduct (  Power  -  k,  k=0. . n- 1) ,  power  ) ;  
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          el i f  
            t ype(  t er ms[ i ] ,  ` symbol `  )  t hen 
            nt hder v : = GAMMA( 2) / GAMMA( 2- n)  *  x^ (  1 -  n ) ;  
         el i f  
            t ype(  t er ms[ i ] ,  f unct i on )  t hen 
            c : = op(  1,  t er ms[ i ]  ) ;  
            c1 : = [  op(  c )  ] ;  
            c2 : = nops(  c1 ) ;  
            c3 : = op(  c2,  c1 ) ;  
            c4 : = [  op(  c3 )  ] ;  
            Power  : = c4[  nops(  c4 )  ] ;  
            par f r ac2 : = pr oduct ( Power - k, k=0. . n- 1) * subs( op( 1, op( c2, c) ) =op( 1, op( c2, c) ) ^  

( ( - Power  + n) / ( - Power ) ) , t er ms[ i ] ) ;  
            nt hder v : = ( par f r ac2) ;  
         el se 
               Li st  : = [  op(  t er ms[ i ]  )  ] ;  
               Sel ect  : = sel ect  (  has,  Li st ,  x ) ;  
               i f  t ype(  op(  Sel ect  ) ,  symbol  )  t hen 
                  nt hder v : = pr oduct (  1 -  k,  k = 0. . n- 1 ) *  combi ne(  t er ms[ i ] * x^ ( - n) ,  power  ) ;  
               el se 
                  Power  : = op(  2,  op(  Sel ect  )  ) ;  
                  nt hder v: =combi ne( t er ms[ i ] * op( 1, op( Sel ect ) ) ^ ( - n) , power ) *  

pr oduct ( Power - k, k=0. . n- 1) ;  
               f i ;  
         f i ;  
      el se 
           nt hder v : = t er ms[ i ]  *  Pr oduct (  k,  k =( 1- n) . . 1) ;  
      f i ;  
     t 1 : = t 1 + nt hder v;  
   od;  
  f i ;  
 r et ur n t 1;  
 end;  #nt hd_r at pol yc 
 end;  #modul e 
 </ i mpl ement at i on> 
</ mat hSer ver > 
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�� Implementation details 
 
 

3 parts of software for each service: 

�� service-developing tools (common for all services) 

java + shell scripts   

�� generated core java classes for service implementation 

use service configuration file and service-developing tools 

�� interface to broker and client  

java + jsp 
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Service installation 
 
�� Installation of a service requires a service configuration file and includes the following steps: 

• generating java code, implementing the service itself  

• creating service descriptor file, used by Apache Axis for deploying service on a web server 

• updating MSDL file from configuration file and service registration with the MONET Broker 

�� A shell script, provided with software tools kit, drives the process of service installation: 
mat hser vi ce_i nst al l . sh <ser vi ce conf i g. f i l e> <br oker  URL> [ pat h t o Mapl e]  [ por t  of  ser vi ce depl oyment ]  

Service installation 

service 
implementation 

java class 

service 
WSDD 

service 
MSDL 

MONET Symbolic 
Server 

 
  

 
 
• MSDL 
• Service interface 
• Service 

implementation 

Service Configuration 
File Broker (R.M.) 

Service List: 
1.Service A 
2.Service B 
3.Service D 

service  
installation 

registration on 
broker 

Web Server 
deployment on web server 
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�� Service invocation 
��

 
  

 
• MSDL 
• Service interface 
• Service 

implementation 

Service 
Configuration File 

answer from service 

 

Ser vi ce i nvocat i on 

MONET Symbolic Server 

Mapl e 
code 

RESULT 

Java core  
 

 

    Maple 

 

 Mapl e pr ogr am 
 

OpenMat h →→→→ Mapl e 

Mapl e code 

Mapl e →→→→ OpenMat h 

1

2

3 4

6

5

8
7

 service call 

OpenMat h 
args 

Client/Broker 

  MSQL  
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�� Other service implementation features  
 

• Service logging (available for explanation and debugging) 

• SOAP monitoring  

• Documentation 

o plain text 

o hypertext format (web pages) 

• Error catching  

o in Maple use “try – catch – finally” statement 

o By default caught run-time errors will be returned as <OME> 

• Service is able to return result in format, different than OpenMath  

o Content MathML 

o Presentation MathML, 

o LaTeX 

• Conversion between Maple and OpenMath is an important part of service implementation 
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�� Conversion between OpenMath and Maple 

 
 

�� OpenMath to Maple  

Relatively easy 

• First attempt: Bath phrasebook written in Java 

• Problems: 

Uncaught exceptions kill Tomcat  

Fixed set of CDs 

For updating Java code users need to know the implementation. 
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OpenMath To Maple Conversion - Our Approach 
 

• Program written in Maple 

• Driven by mapping definition files 

 User needs to provide mapping files 

 Extensible! 

• Why this approach? 

 OpenMath is extensible 

 Similar conversion patterns 

• Similarities Between OpenMath and Maple 

 

OpenMath Maple 

<OMOBJ>  
   <OMA>  
    <OMS cd=" t r ansc1"  name=" si n" / > 
    <OMV name=" x" / >  
  </ OMA> 
</ OMOBJ>  

si n( x)  
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About Mapping Files 

• Describe the uses of OMSs and their Maple equivalent 

• One mapping file per CD 

• No conversion for a particular OMS is hard-coded in the Maple program 

• Currently, some experimental CDs and almost all CDs in the MathML group are 

implemented. 

• Sample Mapping File Entry 

          <map> 

            <OpenMat h> 

              <OMA> 

                <OMS cd=" t r ansc1"  name=" si n" / > 

                <ar g pos=" 1" / > 

              </ OMA> 

            </ OpenMat h> 

            <Mapl e> 

              <head>si n</ head> 

              <ar g pos=" 1" / > 

            </ Mapl e> 

          </ map> 
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OpenMath To Maple Conversion – Challenges 
 

• Not all conversions follow the same pattern 

o Allow Maple code to be inserted 

o No Maple equivalent for OMS 
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Maple To OpenMath Conversion  

• More difficult 

• First attempt: Maple → Content MathML (Maple export) → OpenMath (XSLT stylesheet) 

• Problems: 

Lose semantics 

Does not know about various CDs 

 

Maple To OpenMath Conversion – Our Approach 

• Program written in Maple 

• Driven by the SAME mapping files for the OpenMath → Maple conversion 

 

Maple To OpenMath Conversion – Challenges 

• Overloaded operators in Maple: 

int(x,x) and int(x,x=1..10) 

• It is on-going work to develop “disambiguation hooks” 
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�� Exposing service interface to the outside world 
 
 

�� BROKER 

Registration with broker (broker prototype OR new fully-functional Monet broker) 

 automatically performed  at the moment of service installation 

 can be done at any time by using software tool supporting Service to Broker interface  

 

�� CLIENT 

Client-side software tool-kit provides 3 client interfaces for each service: 

universal command line and graphical interface for any MONET Maple-UWO service  

client direct web interface, automatically generated for deployed services 
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Example of service invocation log: 
------------------------ 
2004-03-14 02:52:45.419 
------------------------ 
Configuration for mathservice DefIntService has been loaded from /scl/people/elena/MONET/SymbolicMathServer-
UWO/SymbolicMathServer/samples/configfiles/intServiceConfig.xml 
 
------------------------ 
2004-03-14 02:52:45.419 
------------------------ 
Service agrument(s): 
0: 
<OMA> 
   <OMS cd ='arith1' name ='power'/> 
   <OMV name ='x'/> 
   <OMI>-3 </OMI> 
</OMA> 
1: 
<OMV name ='x'/> 
2: 
<OMV name ='a'/> 
 
------------------------ 
2004-03-14 02:52:45.449 
------------------------ 
Invoke the service 
 
Math Formats: 
   Service input : OpenMath 
   Maple input   : OpenMath 
   Maple output  : OpenMath 
   Service output: OpenMath 
 
Available tools for math format conversion : 
   OpenMath to Maple package : /scl/people/elena/MONET/SymbolicMathServer-UWO/SymbolicMathServer/maple/omo_to_mob.mpl 
   Maple to OpenMath package : /scl/people/elena/MONET/SymbolicMathServer-UWO/SymbolicMathServer/maple/mob_to_omo.mpl 
   Content MathML to OpenMath XSLT  : file:///scl/people/elena/MONET/SymbolicMathServer-UWO/SymbolicMathServer/xslt/cmmltoom.xsl 
 
------------------------ 
2004-03-14 02:52:45.46 
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------------------------ 
Maple operation to evaluate: 
  My_int_module:-my_def_int 
 
------------------------ 
2004-03-14 02:52:45.46 
------------------------ 
List of OpenMath args, submitted to Maple: 
  ["<OMA><OMS cd='arith1' name='power'/><OMV name='x'/><OMI>-3</OMI></OMA>","<OMV name='x'/>","<OMV name='a'/>"] 
 
------------------------ 
2004-03-14 02:52:45.461 
------------------------ 
Maple input file content: 
 
======================================================== 
restart;  
 # generated temporary filename for Maple program output  
 outputFileName:="/scl/packages/jakarta-tomcat-5.0.16/temp/MathServiceOutputs/mapleOut12666.tmp"; 
 # file containing package for OpenMath to Maple conversion  
 OM2MaplepackageFile:="/scl/people/elena/MONET/SymbolicMathServer-UWO/SymbolicMathServer/maple/omo_to_mob.mpl"; 
 # file containing package for Maple to OpenMath conversion  
 maple2OMpackageFile:="/scl/people/elena/MONET/SymbolicMathServer-UWO/SymbolicMathServer/maple/mob_to_omo.mpl"; 
 # path to OM<->Maple converter directory  
 MobOMpackageDir:="/scl/people/elena/MONET/SymbolicMathServer-UWO/SymbolicMathServer/maple"; 
 
 My_int_module := module()  
       
      export 
         my_indef_int,  
         my_def_int,  
         my_num_int; 
 
      my_indef_int:=proc(f,x);  
        int(f,x);  
      end: 
 
      my_def_int:=proc(f,x,lowlimit,upperlimit) 
        int(f,x=lowlimit..upperlimit,AllSolutions); 
      end; 
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      my_num_int:=proc(f,x,range,accuracy) 
        evalf(Int(f,x=range,digits=-ilog10(accuracy))); 
      end; 
 
   end: 
 
try  
  olddir := currentdir(); 
  currentdir(MobOMpackageDir); 
  # read package for OpenMath to Maple conversion  
  read OM2MaplepackageFile; 
  # read package with Maple to OpenMath conversion  
  read maple2OMpackageFile; 
 try  
  omArgs:=["<OMA><OMS cd='arith1' name='power'/><OMV name='x'/><OMI>-3</OMI></OMA>","<OMV name='x'/>","<OMV name='a'/>"]; 
  # convert list of OpenMath expressions to sequence of Maple expression  
  mapleArgs:=seq(OpenMathToMobConversion:-omtomaple(omArgs[i]), i=1..nops(omArgs)); 
  output :=My_int_module:-my_def_int(mapleArgs): 
 catch :  
  errorFlag:=1; 
  err:= lastexception; 
  errmsg:= StringTools:-FormatMessage( err[2..-1] );  
  #ans:= cat("ERROR: ",errmsg);  
  ans:= XMLTools:-PrintToString(MobToOpenMathConversion:-mapletoom_error(errmsg));  
 finally:  
  if (errorFlag<>1) then  
      if type(output,list) then  
         ans:= MobToOpenMathConversion:-mapletoom(output); 
      else  
         ans:= MobToOpenMathConversion:-mapletoom([output]); 
      end if; 
      ans:= XMLTools:-PrintToString(ans); 
  end if; 
 
  fd := fopen(outputFileName,WRITE):  
  fprintf(fd, "%s",ans):  
  fclose(fd):  
 end try:  
  currentdir(olddir);  
catch :  
  err:= lastexception; 
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  errmsg:= StringTools:-FormatMessage( err[2..-1] );  
  # ans:= cat("ERROR: ",errmsg);  
  ans:= XMLTools:-PrintToString(MobToOpenMathConversion:-mapletoom_error(errmsg));  
  fd := fopen(outputFileName,WRITE):  
  fprintf(fd, "%s",ans):  
  fclose(fd):  
end try:  
quit; 
======================================================== 
 
------------------------ 
2004-03-14 02:52:45.473 
------------------------ 
Maple input file stored as /scl/packages/jakarta-tomcat-5.0.16/temp/MathServiceInputs/mapleIn12665.tmp 
 
------------------------ 
2004-03-14 02:52:45.474 
------------------------ 
 Path to Maple is "maple" 
 
------------------------ 
2004-03-14 02:52:45.474 
------------------------ 
Executing command maple /scl/packages/jakarta-tomcat-5.0.16/temp/MathServiceInputs/mapleIn12665.tmp 
 
------------------------ 
2004-03-14 02:52:54.212 
------------------------ 
Execution done. Exit value = 0 
 
------------------------ 
2004-03-14 02:52:54.214 
------------------------ 
The answer from Maple: 
 
<OMOBJ xmlns = 'http://www.openmath.org/OpenMath'> 
  <OME> 
    <OMS cd = 'moreerrors' name = 'algorithm'/> 
    <OMSTR>my_def_int uses a 4th argument, upperlimit, which is missing</OMSTR> 
  </OME> 
</OMOBJ> 


