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JSR331 – Java CP API Standard 

 The standard for Java Constraint Programming 

API has been developed under the terms of the 

Java Community Process (JCP) www.jcp.org    

 JSR331 covers major CP concepts for 

representation and resolution of constraint 

satisfaction and optimization problems 

 JSR331 is open sourced, free, and comes with 

working implementations, detailed 

documentation, and multiple examples  

http://www.jcp.org/
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Key Objectives of the Standard 

 Make CP more accessible for business 

application developers 

 Allow an easy switch between different  

solver implementations without any changes 

in the application code 

 Assist CP vendors in creating practical  and 

efficient JSR331 implementations 
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CP Standardization Approach 

Business World 

CP  World 
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CP Interfaces 

Top-Down View 

Bottom-Up View 

Standard is Oriented to 

Business Application 

Developers 

- Allows CP Vendors to 

create implementations  

- Does not limit innovation 
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Key Milestones 

 Aug-2009: 
◦ Initiated at JCP, supported by ACP  

◦ Expert group and CP community involvement, CP2009,2010 

 Sep-2010: 
◦ 3 initial implementations, manuals, free downloads and 

community testing 

◦ JavaOne-2010 Award “The Most Innovative JSR” 

 Mar-2012: 
◦ Approved by JCP Executive Committee as an official standard 

 Oct-2012: 
◦ New Maintenance Release with 3 CP and 7 LP implementations 

 A new release - by the end of 2013 
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Current JSR331 Implementations 
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Problem Definition Concepts 

 Problem 

 Constrained Variables 
 Var 

 VarReal 

 VarBool 

 VarSet 

 VarString 

 Constraints 
 All Arithmetic  

 All Logical 

 Major Global: Linear,  AllDiff,  Element, Cardinality,  GCC 

 Custom 

 



CP 2013 

JSR 331 

www.jsr331.org 

Problem Resolution 

 Solver – a factory and a placeholder for search 

related objects 

 Search Methods 
 Find One Solution 

 Find Optimal Solution 

 Iterate through solutions within user-defined limits 

 SearchStrategy  

 The default strategy and implementation strategies 

 Variable and Value Selectors 

 Solution 
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Knapsack: Source Code with JSR331 
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Knapsack: Source Code with JSR331 
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Use CP Solver (e.g. Choco) 

 Classpath contains: 

◦ jsr331.choco.jar 

◦ choco-solver-2.1.5-20120603.jar 

RESULTS: 
JSR-331 Standard v.1.1.0 Beta (release 7/26/2012) 
JSR-331 Implementation based on CHOCO 2.1.5, build 
2012.06.03 
*** Optimal Solution *** 
Gold   = 20 
Silver = 2 
Bronze = 0 
Maximum Profit = 320 
Execution time: 515 msec 
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Use LP Solver (e.g. Gurobi) 

 The same source but Classpath contains: 

◦ jsr331.linear.jar 

◦ jsr331.gurobi.jar 

RESULTS: 
JSR-331 Standard v.1.1.0 Beta (release 7/26/2012) 
JSR-331 Implementation based on Linear Solver 
Solve problem using GUROBI v.5.0.1 
Execute command: gurobi_cl Threads=1 
ResultFile=results/Knapsack.sol results/Knapsack.mps 
*** Optimal Solution *** 
Gold   = 20 
Silver = 2 
Bronze = 0 
Maximum Profit = 320 
 
Execution time: 1322 msec 



CP 2013 

JSR 331 

www.jsr331.org 

TCK – Technology Compatibility Kit 

 org.jcp.jsr331.tests 

◦ JUnit tests with asserts for expected results 

◦ Only these tests are mandatory for 

compliance 

 org.jcp.jsr331.samples 

◦ A library of well-known CSPs implemented 

using a pure JSR-331 API 

 org.jcp.jsr331.hakan 

◦ A library of problems created by Hakan 

Kjellerstrand 
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JSR331 in JVM Languages 
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Business Decision Optimization 

 Decision Optimization becomes an important 

component of any modern Business Decision 

Management System (BDMS) 
 See for instanse IBM ODM “golden topology” 

 BDMS is usually oriented to Business Analysts 

 Optimization brings a new power to BDMS 

beyond traditional rule engines 

 A combination of CP/LP/MIP tools provide a 

solid foundation and JSR331 provides a 

standardized interface 

 Decision Tools Catalogues decision-tools.org 

 

http://www-03.ibm.com/software/products/us/en/odm
http://decision-tools.org/
http://decision-tools.org/
http://decision-tools.org/
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www.decision-tools.org 
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BDMS Integration Example 

 OpenRules®  

◦ A popular Open Source Business Rules and 

Decision Management System 

 Includes an inferential rule engine 

implemented using JSR331-compliant 

solvers 

 OpenRules Rule Solver also supports: 

◦ Scheduling and Resource Allocation 

◦ Rules Conflict Diagnostics and Resolution 

http://openrules.com/pdf/RuleML2011.JacobFeldman.pdf
http://openrules.com/pdf/RuleML2011.JacobFeldman.pdf
http://openrules.com/pdf/RuleML2011.JacobFeldman.pdf
http://openrules.com/rulesolver.htm
http://openrules.com/rulesolver.htm
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Scheduling Example 

 OpenRules Rule Solver uses the basic 

JSR331 scheduler written in a solver 

independent way 

 Includes Excel-based decision tables for 

“Scheduling and Resource Allocation 

Problems” 

 Provides examples of  various house 

construction decisions 
 

 

 

http://openrules.wordpress.com/2012/02/11/modeling-decisions-for-scheduling-and-resource-allocation-problems/
http://openrules.wordpress.com/2012/02/11/modeling-decisions-for-scheduling-and-resource-allocation-problems/
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Decision:  Schedule With Alternative Resources 
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Resolving Rule Conflicts 

 CP-based Implementation of the Defeasible Logic 

 Example: 
 Rule 1: Birds can fly 

 Rule 2: Penguins do not fly 

 Rule 3: Chickens do not fly 

 Rule 4: Scared chickens do fly 

 Rule 5: Everybody can fly in the airplane 

   

 

 

 

http://openrules.wordpress.com/2013/08/14/solving-rule-conflicts-part-2/
http://openrules.wordpress.com/2013/08/14/solving-rule-conflicts-part-2/
http://openrules.wordpress.com/2013/08/14/solving-rule-conflicts-part-2/
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JSR331 Availability 

 Download from www.jsr331.org 

 Documentation 
 Specification 

 User Manual 

 Java Doc 

 Working software with 3 implementations: 
 Choco 

 Constrainer 

 JSetL 

 Everything is free and open sourced 

http://www.jsr331.org/
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JSR331 Future Plans 

 Complete support for Real Constrained 

Variables 

 Additional Global Constraints 

 MiniZinc Integration 

 More solver implementations  

◦ Cream, OR-tools, OscaR, … 

 Verticals 

◦ Advance JSR331 Scheduler 

◦ Develop JSR331 Router (any volunteer?) 

◦ Develop JSR331 Configurator (any volunteer?) 


