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Abstract The paper proposed a multi-language program generation framework based on category theory. Meta-types of
basic program elements are defined in the category of meta-models. Typical patterns in software development are param-
eterized and composed by instances of meta-models and can be transformed into different programs through refinements
to different executable language categories, the computations of which are based on categorical functors defining the

mappings to language expressions, functions and types and complying with a unified contract. Thus the framework sig-

nificantly improves the flexibility and reusability of program generation.
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static string GetCsOp(Operator op)
{

if(op == Operator. Ev) return "=";

else if(op == RelOperator. Equal) return "==";
else if(op == RelOperator. NotEqual) return " =";
else if(op == logicalOperator. Not) return "!1";

else if (op == LogicalOperator. And) return "&&";

else return op, ToString();
}
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public override string GenerateExpressionCode(Expression exp)

{
if(exp is ConstExpression) // B BFEER



return new exp. Const. ToString() ;
else if(exp is ArithExpression) // " JLE AR TR
return string. Format("({0}) {1}({2})";
GenerateExpressionCode(exp. SubExprs[0]);
GetCsOp(exp. Op);
GenerateExpressionCode(exp. SubExprs[1]));
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public Method GenerateSaveMethod(DateType T)
{
Variable id=new Variable(DataType. Long,"id");
Method save=new Method("Save"+T. Name);
save, Parameters, Add(id);
Variable cmd=new Variable(DataType. String, "cmd");
save. Statements. Add(cmd. InitExpession
(string. Format("Insert {0} values(",T. Name)));
save, Statements. Add(new AddAssignExpession(cmd,id));
save, Statements. Add(new AddAssignExpession(cmd,","));
foreach(Variable v in T. Fields) {
if(1 v. Modifier. Public) continue;
save, Statements, Add (new AddAssignExpession (cmd, v. Name
+"="));
save, Statements. Add (new AddAssignExpession(cmd, new Ac-
cessFieldExpression(this,v. Name))) ;
save, Statements. Add(new AddAssignExpession(cmd,","));
}
save. Statements. Add ( new CallMethodExpession ( cmd,” Re-
place”, "emd. Length-1",")"));
save, Statements. Add(new CallMethodExpession (new InitExpres-
sion("DbCommand",cmd) , "ExecuteNonQuery")) ;

return save;
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void SaveCustomer(long id)

{

string cmd="Insert Customer values(";

emd += id;

emd +=",";

cmd + = this. name;
emd +=",";

cmd += this, age;
emd +=",";

cmd -+= this. grade;
cmd +=",";

cmd. Replace(emd. Length—1,")");
(new DbCommand(cmd) ). ExecuteNonQueryQ ;
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