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CPMpy [4] is an open-source Python library for modeling combinatorial (optimisation)
problems. For this competition, we use CPMpy as a middleware that translates XCSP3

input to 6 solvers: LCG CP solvers OR-Tools CP-SAT, Chued (via MiniZinc); Classic
CP solver Gecode (via MiniZinc); SMT solver Z3; ILP solver Gurobi and pseudo-Boolean
solver Exact. The purpose is to widen the range of solving technologies evaluated in the
competition, while reusing and stress-testing the transformation capabilities of CPMpy.
It should be noted that the use of CPMpy as a middleware can add additional overhead
and complicates sigterm handling which can impact the performance of the underlying
solvers.
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Architecture

A              F. 1.
T       XCSP3 ,      CPM -
 (  ,   ,   ).

W      PCSP3        
P parser1. W          CPM 
  . W            
 ( ).

CPM      transformations,       
     . F ,      
     (CP   SMT ),  
  -     .

W   solve         ,   
   ,     P API       
. O XCSP3            
XCSP3  output.

Solvers

CPM     P API      CP, MIP, SMT,
-B  SAT . T    -  
  [9]. O CPM     :

1https://github.com/xcsp3team/PyCSP3/tree/master/parser
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XCSP3 

CPM 

 ()

  ()

 ()

  ()

 ()

 ()

  ()

  ()

 ()

 ()

  ()

O 

M

C

G

Z3

OR-T

G

E

PCSP3  +  

 

F 1: O  CPM  

• cpmpy ortools [7] (: 9.10.4067) T    CPM,     
 CP . I    .

• cpmpy mnz chuffed [1] (: 0.13.3 (C) & 2.8.5 (MZ)) A -
    . I     P ,   
  MZ [6]  ( P ).

• cpmpy mnz gecode [8] (: 6.3.0 (G) & 2.8.5 (MZ)) A - 
CP       MZ [6].

• cpmpy z3 [2] (: 4.13.0.0) A  SMT     
P API. W        .

• cpmpy gurobi [5] (: 11.0.2) A      
 .

• cpmpy exact [3] (: 2.1.0) A -B   - 
. I API   ()  ,    -
B .

W            ,  
   E ,           -
 .

A         : CSP ,
COP  (30),  CSP,   COP. O cpmpy ortools   
  COP .

Technical Details

Global constraintsW  24      XCSP3- 
    CPM. S           .

Overhead W      ,     
 ,   linearize. W      PCSP3 
   ,   OR-T       
   Z3 P API.
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In-thread execution  XCSP3        , 
      . T       
   . I        
SIGTERM      . W      5   
  ,       .
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