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      	UNARY_OP_NEG (C macro)
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Class Block


	Defined in File ASTNode.h





Class Documentation


	
class Block


	
Public Functions


	
Block()


	




	
~Block()


	




	
void append(ASTNode *stmt)


	




	
void print_original_src(unsigned int indent_depth)


	




	
bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits, bool is_method)


	




	
bool perform_type_inference(TypeCheck::Settings &settings)


	




	
void generate_code(CodeGen::Settings &settings, unsigned indent_lvl = 0)


	Generates the code for a block of statements

This function also increases the indent level for all statements in the block.


	Parameters

	
	settings: 


	indent_lvl: Incoming number of indents 















	
bool contains_return_all_paths()


	Checks whether the block has a return on all paths through the block.


	Return

	True if it contains a return on all paths. 












	
bool empty()


	















          

      

      

    

  

    
      
          
            
  
Class If


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::ASTNode (Struct ASTNode)









Class Documentation


	
class If : public AST::ASTNode


	
Public Functions


	
If(ASTNode *cond, Block *truepart, Block *falsepart)


	




	
~If()


	




	
void print_original_src(unsigned int indent_depth = 0)


	




	
bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits, bool is_method)


	Specialized implementation of the initialize before use type check. The initialized list is modified by the function and represents the set of variables in the intersection of the variables from the true and false blocks.


	Return

	True if the check passed. 



	Parameters

	
	inits: Initialized list modified in place 















	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	Generates the code for an If block.


	Return

	No variable name returned. This is because no temporary variables are associated with an If. 



	Parameters

	
	settings: Code generator settings 


	indent_lvl: Indentation level for the generated code 















	
bool contains_return_all_paths()


	Checks whether the if block contains a return in both the true and false parts


	Return

	True both the true and false parts always raise a return 












	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.


























          

      

      

    

  

    
      
          
            
  
Class TypeAlternative


	Defined in File ASTNode.h





Class Documentation


	
class TypeAlternative


	
Public Functions


	
TypeAlternative(const std::string &t1, const std::string &t2, Block *block)


	




	
~TypeAlternative()


	




	
void print_original_src(unsigned int indent_depth)


	






Public Members


	
std::string type_names_[2]


	




	
Block *block_


	















          

      

      

    

  

    
      
          
            
  
Class Gen


	Defined in File code_generator.h





Class Documentation


	
class Gen


	
Public Functions


	
Gen(Quack::Program *prog, const std::string &quack_filename)


	




	
~Gen()


	




	
void run()


	Generates the output file associated with the specified program. 

















          

      

      

    

  

    
      
          
            
  
Class InitializedList


	Defined in File initialized_list.h





Class Documentation


	
class InitializedList


	
Public Functions


	
InitializedList()


	




	
InitializedList(const InitializedList &other)


	Copy constructor. Only copys the initialized variables set. 
	Parameters

	
	other: Object to be copied. 















	
InitializedList &operator=(const InitializedList &other)


	Assignment operator overload. Needed because of conditionals in the program. 
	Return

	



	Parameters

	
	other: Object used to set the other object. 















	
void add(const std::string &var_name, bool is_field)


	Adds the specified variable name to the initialized variable list. 
	Parameters

	
	var_name: Name of the variable to add 















	
bool exists(const std::string &var_name, bool is_field)


	Checks whether the specified variable name exists in the initialized variable list. 
	Parameters

	
	var_name: Name of the variable to check. 















	
std::unordered_set<InitVar>::const_iterator begin() const


	Accessor for an iterator to the beginning of the initialized variables.


	Return

	Pointer to the beginning of the initialized variables. 












	
std::unordered_set<InitVar>::iterator begin()


	




	
std::unordered_set<InitVar>::const_iterator end() const


	Accessor for an iterator to the end of the initialized variables.


	Return

	Pointer to the end of the initialized variables. 












	
std::unordered_set<InitVar>::iterator end()


	




	
void var_intersect(const InitializedList &other)


	Takes the intersection of the initialized variable list.


	Parameters

	
	other: Other initialized list to take in the intersection 















	
const std::unordered_set<InitVar> all_items() const


	Accessor for all initialized variables.


	Return

	Initialized variable set. 












	
void var_union(const InitializedList &other)


	Takes the intersection of the initialized variable list.


	Parameters

	
	other: Other initialized list to take in the intersection 















	
unsigned count()


	Accessor for the number of variables in the initialized list.


	Return

	Initialized list count. 














Protected Attributes


	
std::unordered_set<InitVar> vars_


	






Friends


	
friend InitializedList::Quack::TypeChecker

	















          

      

      

    

  

    
      
          
            
  
Template Class MapContainer


	Defined in File container_templates.h





Inheritance Relationships


Base Type


	public ObjectContainer< _T > (Template Class ObjectContainer)









Class Documentation


	
template <typename _T>
class MapContainer : public ObjectContainer<_T>


	
Public Functions


	
MapContainer()


	




	
~MapContainer()


	Clean up all classes. 






	
std::map<std::string, _T *>::iterator begin()


	Iterator accessor for object pairs in the map container


	Return

	Iterator to the beginning of the map. 












	
std::map<std::string, _T *>::iterator end()


	Iterator accessor for object pairs in the map container


	Return

	Iterator to the end of the map. 












	
bool exists(const std::string &obj_name)


	Check if the object exists in the map.


	Return

	True if the object exists in the map container. 



	Parameters

	
	obj_name: Name of the object. 















	
void add(_T *new_obj)


	Add the object to the container


	Parameters

	
	new_obj: New object to add. 















	
_T *get(const std::string &str)


	Extract the specified object by its object name. If the specified object name does not exist, then return nullptr.


	Return

	A pointer to the object with the specified name if it exists and nullptr otherwise. 



	Parameters

	
	str: Name of the object to be extracted. 















	
unsigned long count()


	Access for the number of objects in the container.


	Return

	Numebr of objects in the container 












	
void clear()


	Delete all stored objects in the maps. 






	
const void print_original_src_(unsigned int indent_depth, const std::string &print_sep)


	Print the object container for debug.


	Parameters

	
	indent_depth: 

















Protected Attributes


	
std::map<std::string, _T *> objs_


	















          

      

      

    

  

    
      
          
            
  
Template Class ObjectContainer


	Defined in File container_templates.h





Inheritance Relationships


Derived Types


	public MapContainer< _T > (Template Class MapContainer)


	public VectorContainer< _T > (Template Class VectorContainer)









Class Documentation


	
template <typename _T>
class ObjectContainer


	Subclassed by MapContainer< _T >, VectorContainer< _T >


Public Functions


	
virtual ~ObjectContainer()


	




	
bool empty()


	




	
virtual const void print_original_src(unsigned int indent_depth) = 0


	















          

      

      

    

  

    
      
          
            
  
Class Class


	Defined in File quack_class.h





Nested Relationships


Nested Types


	Class Class::Container


	Template Class Class::GenObjContainer









Inheritance Relationships


Derived Types


	public Quack::NothingClass (Struct NothingClass)


	public Quack::ObjectClass (Struct ObjectClass)


	public Quack::PrimitiveClass (Struct PrimitiveClass)









Class Documentation


	
class Class


	Subclassed by Quack::NothingClass, Quack::ObjectClass, Quack::PrimitiveClass


Public Functions


	
Class(char *name, char *super_type, Param::Container *params, AST::Block *constructor, Method::Container *methods)


	




	
virtual ~Class()


	Clear all dynamic memory in the object. 






	
bool has_field(const std::string &name)


	Checks whether this class (or any of its super classes) has a field with the specified name.


	Return

	True if the field exists 



	Parameters

	
	name: Field name 















	
bool has_method(const std::string &name)


	Checks if this class (or any of its super classes) has the specified method.


	Return

	True if the class has a method with the specified name 



	Parameters

	
	name: Name of the method to check 















	
Method *get_method(const std::string &name)


	Accessor for a method by the method’s name.


	Return

	Method pointer. 



	Parameters

	
	name: Method’s name 















	
Class *has_no_cyclic_inheritance(std::vector<Class *> &all_super)


	Used to check for cyclical class inheritance. When classes are correctly configured, each class eventually points back (through the Object class) back to a single common class. If there is a cyclic dependency, the current class dependency will eventually appear in the all_super list built via recursive calls.


	Return

	true if the class has no cyclic dependencies. 



	Parameters

	
	all_super: All super classes observed so far. 















	
Class *least_common_ancestor(Class *other)


	Perform least common ancestor determination on the implicit class and the other class.


	Return

	



	Parameters

	
	other: Another 















	
bool is_type(const std::string &name)


	Check if the class is of the specified type.


	Return

	True if the class is of the specified type. 



	Parameters

	
	name: Name of the type 















	
bool is_subtype(Class *other_type)


	Determines if the implicit class is a subtype of the specified type.


	Return

	True if this class is a subtype of other_type. 



	Parameters

	
	other_type: Type to check whether this class is a subtype 















	
void initial_type_check()


	Performs an initial type check and configuration for the class’s super class as well as for the method parameters, return types, and constructor parameters. 






	
void print_original_src(unsigned int indent_depth)


	Accessor for all the methods in the class. 
	Return

	Methods in the class. Debug function used to print a representation of the original quack source code used to visualize the AST.



	Parameters

	
	indent_depth: Depth to indent the generated code. Used for improved readability. 















	
virtual bool is_user_class() const


	Base classes are built into the Quack language and include Boolean, Integer, String, and Object. User classes are NOT built into the Quack language by default and are defined by the user..


	Return

	True if the class is abase class. 












	
Method *get_constructor()


	Accessor for the class constructor.


	Return

	Constructor method 












	
const std::string generated_object_type_name() const


	Type name for generated objects of this type 
	Return

	












	
const std::string generated_clazz_type_name() const


	Type used to for the clazz field of objects of this type.


	Return

	Class name for object 












	
const std::string generated_struct_clazz_name() const


	Used to define the struct that stores the class information.


	Return

	Class struct information 












	
const std::string generated_constructor_name() const


	Gets the name used for constructors of this class.


	Return

	Constructor function name 












	
const std::string generated_clazz_obj_struct_name() const


	Gets the name of the struct object used to store the clazz information include super class. This function is used in typecase statements and in the generated class definitions.


	Return

	Name of the struct clazz struct const object 












	
void generate_code(CodeGen::Settings settings)


	Generates all code associated with a specific class


	Parameters

	
	settings: Code generator settings 

















Public Members


	
const std::string name_


	Name of the class 








Public Static Functions


	
static void check_well_formed_hierarchy()


	Checks all classes for any cyclical inheritance. 






	
static Class *least_common_ancestor(Class *c1, Class *c2)


	Helper function used to find the least common ancestor of two classes. If there is no common ancestor, the function 
	Return

	Class shared by the two classes in the hierarchy 



	Parameters

	
	c1: First class to compare 


	c2: Second class to compare 















	
static std::string generated_method_name(Class *q_class, Method *method)


	Builds a method name for a class


	Return

	Method name for the class 



	Parameters

	
	method: Method object 

















Protected Functions


	
void add_binop_method(const std::string &method_name, const std::string &return_type, const std::string &param_type)


	Used to add binary operation methods to the a class. Only used for base classes like Obj, Boolean, Integer, etc.


	Parameters

	
	method_name: Name of the binary operation method 


	return_type: Return type of binary operation 


	param_type: Type of the other parameter’s type 















	
void add_unary_op_method(const std::string &method_name, const std::string &return_type)


	






Protected Attributes


	
Method::Container *methods_


	All methods supported by the class 






	
Field::Container *fields_


	Name of all fields in the class 






	
GenObjContainer<Method> *gen_methods_


	Generated methods for the class in order 






	
GenObjContainer<Field> *gen_fields_


	Generated fields for the class in order 








Friends


	
friend Quack::Class::CodeGen::Gen

	






	
class Container : public MapContainer<Class>


	
Public Functions


	
const void print_original_src(unsigned int indent_depth)


	Prints the user defined classes only.


	Parameters

	
	indent_depth: Depth to tab the contents. 















	
Container(Container const&)


	




	
Container &operator=(Container const&)


	






Public Static Functions


	
Quack::Class::Container *singleton()


	Singleton object containing all of the class information.


	Return

	Pointer to a set of classes. 












	
static void reset()


	Empty all stored classes in the singleton. 






	
static Class *Int()


	Static accessor to get the Integer class.


	Return

	Integer class reference. 












	
static Class *Bool()


	Static accessor to get the Boolean class.


	Return

	Boolean class reference. 












	
static Class *Nothing()


	Static accessor to get the Boolean class.


	Return

	Boolean class reference. 












	
static Class *Str()


	Static accessor to get the String class.


	Return

	String class reference. 












	
static Class *Obj()


	Static accessor to get the Object class.


	Return

	Object class reference 



























          

      

      

    

  

    
      
          
            
  
Class Class::Container


	Defined in File quack_class.h





Nested Relationships

This class is a nested type of Class Class.




Inheritance Relationships


Base Type


	public MapContainer< Class > (Template Class MapContainer)









Class Documentation


	
class Container : public MapContainer<Class>


	
Public Functions


	
const void print_original_src(unsigned int indent_depth)


	Prints the user defined classes only.


	Parameters

	
	indent_depth: Depth to tab the contents. 















	
Container(Container const&)


	




	
Container &operator=(Container const&)


	






Public Static Functions


	
Quack::Class::Container *singleton()


	Singleton object containing all of the class information.


	Return

	Pointer to a set of classes. 












	
static void reset()


	Empty all stored classes in the singleton. 






	
static Class *Int()


	Static accessor to get the Integer class.


	Return

	Integer class reference. 












	
static Class *Bool()


	Static accessor to get the Boolean class.


	Return

	Boolean class reference. 












	
static Class *Nothing()


	Static accessor to get the Boolean class.


	Return

	Boolean class reference. 












	
static Class *Str()


	Static accessor to get the String class.


	Return

	String class reference. 












	
static Class *Obj()


	Static accessor to get the Object class.


	Return

	Object class reference 























          

      

      

    

  

    
      
          
            
  
Template Class Class::GenObjContainer


	Defined in File quack_class.h





Nested Relationships

This class is a nested type of Class Class.




Inheritance Relationships


Base Type


	public std::vector< std::pair< Class *, _S * > >









Class Documentation


	
template <typename _S>
class GenObjContainer : public std::vector<std::pair<Class *, _S *>>


	Container used to store generated objects in the class 











          

      

      

    

  

    
      
          
            
  
Class Compiler


	Defined in File quack_compiler.h





Class Documentation


	
class Compiler


	
Public Functions


	
Compiler()


	




	
~Compiler()


	




	
void parse_args(unsigned int argc, char *argv[])


	Parse the input command line arguments and configure the compiler.


	Parameters

	
	argc: Number of input arguments 


	argv: List of input arguments 















	
void run()


	




	
void initialize()


	















          

      

      

    

  

    
      
          
            
  
Class Method


	Defined in File quack_method.h





Nested Relationships


Nested Types


	Class Method::Container









Class Documentation


	
class Method


	
Public Functions


	
Method(std::string name, const std::string &return_type, Param::Container *params, AST::Block *block)


	




	
~Method()


	




	
void print_original_src(unsigned int indent_depth = 0)


	Debug method used to print the original source code. 
	Parameters

	
	indent_depth: Amount of tabs to indent the block. 

















Public Members


	
const std::string name_


	Name of the method 






	
Class *return_type_


	Type of the return object 






	
Param::Container *params_


	




	
Symbol::Table *symbol_table_ = nullptr


	




	
InitializedList *init_list_ = nullptr


	




	
const std::string return_type_name_


	Name of the return type of the method (if any) 






	
Class *obj_class_ = nullptr


	Class of the object associated with the method 








Friends


	
friend Quack::Method::Quack::Class

	




	
friend Quack::Method::Quack::Program

	




	
friend Quack::Method::CodeGen::Gen

	






	
class Container : public MapContainer<Method>


	
Public Functions


	
const void print_original_src(unsigned int indent_depth)


	



















          

      

      

    

  

    
      
          
            
  
Class Method::Container


	Defined in File quack_method.h





Nested Relationships

This class is a nested type of Class Method.




Inheritance Relationships


Base Type


	public MapContainer< Method > (Template Class MapContainer)









Class Documentation


	
class Container : public MapContainer<Method>


	
Public Functions


	
const void print_original_src(unsigned int indent_depth)


	















          

      

      

    

  

    
      
          
            
  
Class Program


	Defined in File quack_program.h





Class Documentation


	
class Program


	
Public Functions


	
Program(Class::Container *classes, AST::Block *block)


	




	
~Program()


	




	
void print_original_src()


	






Friends


	
friend Quack::Program::CodeGen::Gen

	















          

      

      

    

  

    
      
          
            
  
Class TypeChecker


	Defined in File type_checker.h





Class Documentation


	
class TypeChecker


	
Public Functions


	
TypeChecker()


	




	
void run(Program *prog)


	















          

      

      

    

  

    
      
          
            
  
Class ReturnAllPathsException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public TypeCheckerException (Struct TypeCheckerException)









Class Documentation


	
class ReturnAllPathsException : public TypeCheckerException


	
Public Functions


	
ReturnAllPathsException(const std::string &type_name, const std::string &method_name)


	















          

      

      

    

  

    
      
          
            
  
Class Symbol


	Defined in File symbol_table.h





Nested Relationships


Nested Types


	Class Symbol::Table









Class Documentation


	
class Symbol


	
Public Functions


	
Symbol(const std::string &name, bool is_field)


	Initialize a new symbol. The class is set to


	Parameters

	
	name: Name of the symbol 


	is_field: True if the symbol is a class field. 















	
Symbol(std::string name, bool is_field, Quack::Class *q_class)


	




	
Quack::Class *get_type() const


	Updates the class of the symbol.


	Parameters

	
	q_class: New class for the symbol. 

















Friends


	
friend Symbol::CodeGen::Gen

	




	
friend Symbol::Quack::Class

	






	
class Table


	
Public Functions


	
~Table()


	Deletes all symbols in the table. 






	
void add_new(const std::string &symbol_name, bool is_field, Quack::Class *new_class)


	Adds a new symbol the table. The symbol is set to the base class of all classes. 
	Parameters

	
	symbol_name: Name of the symbol 


	is_field: True if the new symbol is a field Updates the class of the specified 


	symbol: 


	new_class: 















	
void update(const std::string &symbol_name, bool is_field, Quack::Class *new_class)


	Updates the class of the specified symbol. If the object class has changed, the symbol table is marked as dirty.


	Parameters

	
	symbol_name: Name of the symbol to update. 


	new_class: True if the corresponding symbol is a class field. 















	
void update(const Symbol *symbol, Quack::Class *new_class)


	Updates the class of the specified symbol. If the object class has changed, the symbol table is marked as dirty.


	Parameters

	
	symbol_name: Name of the symbol to update. 


	new_class: True if the corresponding symbol is a class field. 















	
const bool is_dirty() const


	Accessor for whether the symbol table is dirty, i.e., whether it has changed since the last time the dirty was clear.


	Return

	True if a change has occurred. 












	
void clear_dirty()


	Resets the dirty flag for the symbol table. 






	
Symbol *get(const std::string &symbol_name, bool is_field) const


	Accessor for a symbol table item.


	Return

	Corresponding symbol object. 



	Parameters

	
	symbol_name: Name of the symbol 


	is_field: True if the symbol is a field.















	
std::map<SymbolKey, Symbol *>::iterator begin()


	Returns an iterator to the beginning of the objects in the symbol table


	Return

	Beginning of the symbol table 












	
std::map<SymbolKey, Symbol *>::iterator end()


	Returns an iterator the end of the object in the symbol table


	Return

	End of the symbol table 



























          

      

      

    

  

    
      
          
            
  
Class Symbol::Table


	Defined in File symbol_table.h





Nested Relationships

This class is a nested type of Class Symbol.




Class Documentation


	
class Table


	
Public Functions


	
~Table()


	Deletes all symbols in the table. 






	
void add_new(const std::string &symbol_name, bool is_field, Quack::Class *new_class)


	Adds a new symbol the table. The symbol is set to the base class of all classes. 
	Parameters

	
	symbol_name: Name of the symbol 


	is_field: True if the new symbol is a field Updates the class of the specified 


	symbol: 


	new_class: 















	
void update(const std::string &symbol_name, bool is_field, Quack::Class *new_class)


	Updates the class of the specified symbol. If the object class has changed, the symbol table is marked as dirty.


	Parameters

	
	symbol_name: Name of the symbol to update. 


	new_class: True if the corresponding symbol is a class field. 















	
void update(const Symbol *symbol, Quack::Class *new_class)


	Updates the class of the specified symbol. If the object class has changed, the symbol table is marked as dirty.


	Parameters

	
	symbol_name: Name of the symbol to update. 


	new_class: True if the corresponding symbol is a class field. 















	
const bool is_dirty() const


	Accessor for whether the symbol table is dirty, i.e., whether it has changed since the last time the dirty was clear.


	Return

	True if a change has occurred. 












	
void clear_dirty()


	Resets the dirty flag for the symbol table. 






	
Symbol *get(const std::string &symbol_name, bool is_field) const


	Accessor for a symbol table item.


	Return

	Corresponding symbol object. 



	Parameters

	
	symbol_name: Name of the symbol 


	is_field: True if the symbol is a field.















	
std::map<SymbolKey, Symbol *>::iterator begin()


	Returns an iterator to the beginning of the objects in the symbol table


	Return

	Beginning of the symbol table 












	
std::map<SymbolKey, Symbol *>::iterator end()


	Returns an iterator the end of the object in the symbol table


	Return

	End of the symbol table 























          

      

      

    

  

    
      
          
            
  
Class UnknownSymbolException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public TypeCheckerException (Struct TypeCheckerException)









Class Documentation


	
class UnknownSymbolException : public TypeCheckerException


	
Public Functions


	
UnknownSymbolException(const std::string &symbol_name)


	















          

      

      

    

  

    
      
          
            
  
Template Class VectorContainer


	Defined in File container_templates.h





Inheritance Relationships


Base Type


	public ObjectContainer< _T > (Template Class ObjectContainer)









Class Documentation


	
template <typename _T>
class VectorContainer : public ObjectContainer<_T>


	
Public Functions


	
VectorContainer()


	




	
~VectorContainer()


	




	
std::vector<_T *>::const_iterator begin() const


	Accessor for an iterator to the beginning of the objects container.


	Return

	Pointer to the beginning of the objects container. 












	
std::vector<_T *>::iterator begin()


	




	
std::vector<_T *>::const_iterator end() const


	Accessor for an iterator to the end of the objects container.


	Return

	Pointer to the end of the objects container. 












	
std::vector<_T *>::iterator end()


	




	
bool exists(const std::string &name)


	Check if the specified parameter name exists.


	Return

	True if the parameter exists. 



	Parameters

	
	name: Name of the parameter 















	
void add(_T *new_obj)


	Adds the passed object to the container. 
	Parameters

	
	new_obj: Object to add. 















	
_T *get(const std::string &name)


	




	
void clear()


	Delete all stored objects in the map. 






	
unsigned long count()


	Accessor for the container element count. 
	Return

	Number of elements in the container. 












	
const void print_original_src_(unsigned int indent_depth, const std::string &print_sep)


	Print the object container for debug.


	Parameters

	
	indent_depth: 















	
_T *operator[](int i)


	Accessor for the index of the container.


	Return

	



	Parameters

	
	i: Index to 


























          

      

      

    

  

    
      
          
            
  
Class Hierarchy


  	
    
      	Namespace AST	Struct Assn
	Struct ASTNode
	Struct BinOp
	Struct BoolLit
	Struct BoolOp
	Struct FunctionCall
	Struct Ident
	Struct IntLit
	Template Struct Literal
	Struct NothingLit
	Struct ObjectCall
	Struct Return
	Struct RhsArgs
	Struct StrLit
	Struct Typecase
	Struct Typing
	Struct UniOp
	Struct While
	Class Block
	Class If
	Class TypeAlternative


	Namespace CodeGen	Struct Settings
	Class Gen


	Namespace Quack	Struct BooleanClass
	Struct Field	Struct Field::Container


	Struct IntClass
	Struct NothingClass
	Struct ObjectClass
	Struct Param	Struct Param::Container


	Struct PrimitiveClass
	Struct StringClass
	Struct Utils
	Class Class	Class Class::Container
	Template Class Class::GenObjContainer


	Class Compiler
	Class Method	Class Method::Container


	Class Program
	Class TypeChecker


	Namespace std	Template Struct hash< std::pair< std::string, bool > >


	Namespace TypeCheck	Struct Settings


	Struct AmbiguousInferenceException
	Struct BaseCompilerException
	Struct class_Boolean_struct
	Struct class_Int_struct
	Struct class_Nothing_struct
	Struct class_Obj_struct
	Struct class_String_struct
	Struct ClassHierarchyException
	Struct CyclicInheritenceException
	Struct DuplicateMemberException
	Struct DuplicateParamException
	Struct FieldClassMatchException
	Struct InheritedMethodParamCountException
	Struct InheritedMethodParamTypeException
	Struct InheritedMethodReturnTypeException
	Struct InitializeBeforeUseException
	Struct MethodClassNameCollisionException
	Struct MissingSuperFieldsException
	Struct Obj
	Struct obj_Boolean_struct
	Struct obj_Int_struct
	Struct obj_Nothing_struct
	Struct obj_Obj_struct
	Struct obj_String_struct
	Struct ParserException
	Struct ScannerException
	Struct SubTypeFieldTypeException
	Struct TypeCheckerException
	Struct TypeInferenceException
	Struct UnitializedVarException
	Struct UnknownBinOpException
	Struct UnknownConstructorException
	Struct UnknownTypeException
	Class InitializedList
	Template Class MapContainer
	Template Class ObjectContainer
	Class ReturnAllPathsException
	Class Symbol	Class Symbol::Table


	Class UnknownSymbolException
	Template Class VectorContainer

    

  






          

      

      

    

  

    
      
          
            
  
Define NO_RETURN_VAR


	Defined in File ASTNode.h





Define Documentation


	
NO_RETURN_VAR

	









          

      

      

    

  

    
      
          
            
  
Define PADDING_WIDTH


	Defined in File ASTNode.h





Define Documentation


	
PADDING_WIDTH

	









          

      

      

    

  

    
      
          
            
  
Define PRINT_INDENT


	Defined in File ASTNode.h





Define Documentation


	
PRINT_INDENT(a)

	









          

      

      

    

  

    
      
          
            
  
Define GENERATED_CLASS_FIELD


	Defined in File keywords.h





Define Documentation


	
GENERATED_CLASS_FIELD

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_GEQ


	Defined in File keywords.h





Define Documentation


	
METHOD_GEQ

	









          

      

      

    

  

    
      
          
            
  
Define FIELD_OTHER_LIT_NAME


	Defined in File keywords.h





Define Documentation


	
FIELD_OTHER_LIT_NAME

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_OR


	Defined in File keywords.h





Define Documentation


	
METHOD_OR

	









          

      

      

    

  

    
      
          
            
  
Define GENERATE_LIT_BOOL_FUNC


	Defined in File keywords.h





Define Documentation


	
GENERATE_LIT_BOOL_FUNC

	









          

      

      

    

  

    
      
          
            
  
Define BASE_CLASS


	Defined in File keywords.h





Define Documentation


	
BASE_CLASS

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_CONSTRUCTOR


	Defined in File keywords.h





Define Documentation


	
METHOD_CONSTRUCTOR

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_AND


	Defined in File keywords.h





Define Documentation


	
METHOD_AND

	









          

      

      

    

  

    
      
          
            
  
Define CLASS_NOTHING


	Defined in File keywords.h





Define Documentation


	
CLASS_NOTHING

	









          

      

      

    

  

    
      
          
            
  
Define UNARY_OP_NOT


	Defined in File keywords.h





Define Documentation


	
UNARY_OP_NOT

	









          

      

      

    

  

    
      
          
            
  
Define CLASS_INT


	Defined in File keywords.h





Define Documentation


	
CLASS_INT

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_GT


	Defined in File keywords.h





Define Documentation


	
METHOD_GT

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_STR


	Defined in File keywords.h





Define Documentation


	
METHOD_STR

	









          

      

      

    

  

    
      
          
            
  
Define KEY_EXTENDS


	Defined in File keywords.h





Define Documentation


	
KEY_EXTENDS

	









          

      

      

    

  

    
      
          
            
  
Define GENERATED_LIT_FALSE


	Defined in File keywords.h





Define Documentation


	
GENERATED_LIT_FALSE

	









          

      

      

    

  

    
      
          
            
  
Define KEY_CLASS


	Defined in File keywords.h





Define Documentation


	
KEY_CLASS

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_MAIN


	Defined in File keywords.h





Define Documentation


	
METHOD_MAIN

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_LEQ


	Defined in File keywords.h





Define Documentation


	
METHOD_LEQ

	









          

      

      

    

  

    
      
          
            
  
Define UNARY_OP_NEG


	Defined in File keywords.h





Define Documentation


	
UNARY_OP_NEG

	









          

      

      

    

  

    
      
          
            
  
Define GENERATED_IS_SUBTYPE_FUNC


	Defined in File keywords.h





Define Documentation


	
GENERATED_IS_SUBTYPE_FUNC

	









          

      

      

    

  

    
      
          
            
  
Define GENERATE_LIT_STRING_FUNC


	Defined in File keywords.h





Define Documentation


	
GENERATE_LIT_STRING_FUNC

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_LT


	Defined in File keywords.h





Define Documentation


	
METHOD_LT

	









          

      

      

    

  

    
      
          
            
  
Define GENERATED_LIT_NONE


	Defined in File keywords.h





Define Documentation


	
GENERATED_LIT_NONE

	









          

      

      

    

  

    
      
          
            
  
Define OBJECT_NOT_FOUND


	Defined in File keywords.h





Define Documentation


	
OBJECT_NOT_FOUND

	









          

      

      

    

  

    
      
          
            
  
Define CLASS_BOOL


	Defined in File keywords.h





Define Documentation


	
CLASS_BOOL

	









          

      

      

    

  

    
      
          
            
  
Define CLASS_OBJ


	Defined in File keywords.h





Define Documentation


	
CLASS_OBJ

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_DIVIDE


	Defined in File keywords.h





Define Documentation


	
METHOD_DIVIDE

	









          

      

      

    

  

    
      
          
            
  
Define TEMP_VAR_HEADER


	Defined in File keywords.h





Define Documentation


	
TEMP_VAR_HEADER

	









          

      

      

    

  

    
      
          
            
  
Define GENERATED_NO_JUMP


	Defined in File keywords.h





Define Documentation


	
GENERATED_NO_JUMP

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_MULTIPLY


	Defined in File keywords.h





Define Documentation


	
METHOD_MULTIPLY

	









          

      

      

    

  

    
      
          
            
  
Define GENERATED_LIT_TRUE


	Defined in File keywords.h





Define Documentation


	
GENERATED_LIT_TRUE

	









          

      

      

    

  

    
      
          
            
  
Define EXIT_INITIALIZE_BEFORE_USE


	Defined in File keywords.h





Define Documentation


	
EXIT_INITIALIZE_BEFORE_USE

	









          

      

      

    

  

    
      
          
            
  
Define GENERATE_LIT_INT_FUNC


	Defined in File keywords.h





Define Documentation


	
GENERATE_LIT_INT_FUNC

	









          

      

      

    

  

    
      
          
            
  
Define EXIT_SCANNER


	Defined in File keywords.h





Define Documentation


	
EXIT_SCANNER

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_ADD


	Defined in File keywords.h





Define Documentation


	
METHOD_ADD

	









          

      

      

    

  

    
      
          
            
  
Define GENERATED_SUPER_FIELD


	Defined in File keywords.h





Define Documentation


	
GENERATED_SUPER_FIELD

	









          

      

      

    

  

    
      
          
            
  
Define EXIT_PARSER


	Defined in File keywords.h





Define Documentation


	
EXIT_PARSER

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_SUBTRACT


	Defined in File keywords.h





Define Documentation


	
METHOD_SUBTRACT

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_NOT


	Defined in File keywords.h





Define Documentation


	
METHOD_NOT

	









          

      

      

    

  

    
      
          
            
  
Define KEY_TYPECASE


	Defined in File keywords.h





Define Documentation


	
KEY_TYPECASE

	









          

      

      

    

  

    
      
          
            
  
Define OBJECT_SELF


	Defined in File keywords.h





Define Documentation


	
OBJECT_SELF

	









          

      

      

    

  

    
      
          
            
  
Define KEY_DEF


	Defined in File keywords.h





Define Documentation


	
KEY_DEF

	









          

      

      

    

  

    
      
          
            
  
Define EXIT_TYPE_INFERENCE


	Defined in File keywords.h





Define Documentation


	
EXIT_TYPE_INFERENCE

	









          

      

      

    

  

    
      
          
            
  
Define EXIT_CLASS_HIERARCHY


	Defined in File keywords.h





Define Documentation


	
EXIT_CLASS_HIERARCHY

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_PRINT


	Defined in File keywords.h





Define Documentation


	
METHOD_PRINT

	









          

      

      

    

  

    
      
          
            
  
Define CLASS_STR


	Defined in File keywords.h





Define Documentation


	
CLASS_STR

	









          

      

      

    

  

    
      
          
            
  
Define METHOD_EQUALITY


	Defined in File keywords.h





Define Documentation


	
METHOD_EQUALITY

	









          

      

      

    

  

    
      
          
            
  
Directory src

Directory path: src


Files


	File ASTNode.cpp


	File ASTNode.h


	File base_class.h


	File builtins.c


	File builtins.h


	File CMakeLists.txt


	File code_gen_utils.h


	File code_generator.h


	File compiler_utils.h


	File container_templates.h


	File exceptions.h


	File initialized_list.h


	File keywords.h


	File main.cpp


	File messages.cpp


	File messages.h


	File names.h


	File quack_class.cpp


	File quack_class.h


	File quack_compiler.h


	File quack_field.h


	File quack_method.h


	File quack_param.cpp


	File quack_param.h


	File quack_program.h


	File README.md


	File symbol_table.h


	File type_checker.h










          

      

      

    

  

    
      
          
            
  
File ASTNode.cpp

↰ Parent directory (src)


Contents


	Definition (src/ASTNode.cpp)


	Includes


	Namespaces







Definition (src/ASTNode.cpp)



	Program Listing for File ASTNode.cpp








Includes


	ASTNode.h (File ASTNode.h)


	compiler_utils.h (File compiler_utils.h)


	exceptions.h (File exceptions.h)


	keywords.h (File keywords.h)


	quack_class.h (File quack_class.h)


	quack_method.h (File quack_method.h)


	quack_param.h (File quack_param.h)


	string







Namespaces


	Namespace AST










          

      

      

    

  

    
      
          
            
  
File ASTNode.h

↰ Parent directory (src)


Contents


	Definition (src/ASTNode.h)


	Includes


	Included By


	Namespaces


	Classes


	Defines







Definition (src/ASTNode.h)



	Program Listing for File ASTNode.h








Includes


	assert.h


	code_gen_utils.h (File code_gen_utils.h)


	compiler_utils.h (File compiler_utils.h)


	exceptions.h (File exceptions.h)


	fstream


	initialized_list.h (File initialized_list.h)


	iomanip


	iostream


	keywords.h (File keywords.h)


	sstream


	string


	symbol_table.h (File symbol_table.h)


	utility


	vector







Included By


	File ASTNode.cpp


	File quack_method.h


	File quack_program.h


	File code_generator.h







Namespaces


	Namespace AST


	Namespace Quack







Classes


	Struct Assn


	Struct ASTNode


	Struct BinOp


	Struct BoolLit


	Struct BoolOp


	Struct FunctionCall


	Struct Ident


	Struct IntLit


	Template Struct Literal


	Struct NothingLit


	Struct ObjectCall


	Struct Return


	Struct RhsArgs


	Struct StrLit


	Struct Typecase


	Struct Typing


	Struct UniOp


	Struct While


	Class Block


	Class If


	Class TypeAlternative







Defines


	Define NO_RETURN_VAR


	Define PADDING_WIDTH


	Define PRINT_INDENT










          

      

      

    

  

    
      
          
            
  
File CMakeLists.txt

↰ Parent directory (src)


Contents


	Definition (src/CMakeLists.txt)


	Functions







Definition (src/CMakeLists.txt)



	Program Listing for File CMakeLists.txt








Functions


	Function cmake_minimum_required


	Function IF


	Function set(CMAKE_CXX_STANDARD)


	Function set(CMAKE_BINARY_DIR ${CMAKE_SOURCE_DIR}/)










          

      

      

    

  

    
      
          
            
  
File README.md

↰ Parent directory (src)


Contents


	Definition (src/README.md)







Definition (src/README.md)



	Program Listing for File README.md











          

      

      

    

  

    
      
          
            
  
File base_class.h

↰ Parent directory (src)


Contents


	Definition (src/base_class.h)


	Includes


	Classes


	Functions







Definition (src/base_class.h)



	Program Listing for File base_class.h








Includes


	stdlib.h







Classes


	Struct Obj







Functions


	Function Obj_Constructor


	Function Obj_PRINT


	Function Obj_STR










          

      

      

    

  

    
      
          
            
  
File builtins.c

↰ Parent directory (src)


Contents


	Definition (src/builtins.c)


	Includes


	Functions


	Variables







Definition (src/builtins.c)



	Program Listing for File builtins.c








Includes


	builtins.h (File builtins.h)


	stdbool.h


	stdio.h


	stdlib.h


	string.h







Functions


	Function Boolean_method_STR(obj_Boolean)


	Function int_literal(int)


	Function Int_method_ATLEAST(obj_Int, obj_Int)


	Function Int_method_ATMOST(obj_Int, obj_Int)


	Function Int_method_DIVIDE(obj_Int, obj_Int)


	Function Int_method_EQUALS(obj_Int, obj_Obj)


	Function Int_method_LESS(obj_Int, obj_Int)


	Function Int_method_MINUS(obj_Int, obj_Int)


	Function Int_method_MORE(obj_Int, obj_Int)


	Function Int_method_PLUS(obj_Int, obj_Int)


	Function Int_method_STR(obj_Int)


	Function Int_method_TIMES(obj_Int, obj_Int)


	Function is_bool_true


	Function is_subtype(class_Obj, class_Obj)


	Function new_Boolean()


	Function new_Int()


	Function new_Nothing


	Function new_Obj()


	Function new_String()


	Function Nothing_method_STR(obj_Nothing)


	Function Obj_method_EQUALS(obj_Obj, obj_Obj)


	Function Obj_method_PRINT(obj_Obj)


	Function Obj_method_STR(obj_Obj)


	Function str_literal(char *)


	Function String_method_ATLEAST(obj_String, obj_String)


	Function String_method_ATMOST(obj_String, obj_String)


	Function String_method_EQUALS(obj_String, obj_Obj)


	Function String_method_LESS(obj_String, obj_String)


	Function String_method_MORE(obj_String, obj_String)


	Function String_method_PLUS(obj_String, obj_String)


	Function String_method_STR(obj_String)







Variables


	Variable lit_false


	Variable lit_false_struct


	Variable lit_true


	Variable lit_true_struct


	Variable none


	Variable nothing_struct


	Variable the_class_Boolean


	Variable the_class_Boolean_struct


	Variable the_class_Int


	Variable the_class_Int_struct


	Variable the_class_Nothing


	Variable the_class_Nothing_struct


	Variable the_class_Obj


	Variable the_class_Obj_struct


	Variable the_class_String


	Variable the_class_String_struct










          

      

      

    

  

    
      
          
            
  
File builtins.h

↰ Parent directory (src)


Contents


	Definition (src/builtins.h)


	Includes


	Included By


	Classes


	Functions


	Typedefs


	Variables







Definition (src/builtins.h)



	Program Listing for File builtins.h








Includes


	stdbool.h







Included By


	File builtins.c







Classes


	Struct class_Boolean_struct


	Struct class_Int_struct


	Struct class_Nothing_struct


	Struct class_Obj_struct


	Struct class_String_struct


	Struct obj_Boolean_struct


	Struct obj_Int_struct


	Struct obj_Nothing_struct


	Struct obj_Obj_struct


	Struct obj_String_struct







Functions


	Function Boolean_method_STR(obj_Boolean)


	Function int_literal(int)


	Function Int_method_ATLEAST(obj_Int, obj_Int)


	Function Int_method_ATMOST(obj_Int, obj_Int)


	Function Int_method_DIVIDE(obj_Int, obj_Int)


	Function Int_method_EQUALS(obj_Int, obj_Obj)


	Function Int_method_LESS(obj_Int, obj_Int)


	Function Int_method_MINUS(obj_Int, obj_Int)


	Function Int_method_MORE(obj_Int, obj_Int)


	Function Int_method_PLUS(obj_Int, obj_Int)


	Function Int_method_STR(obj_Int)


	Function Int_method_TIMES(obj_Int, obj_Int)


	Function is_subtype(class_Obj, class_Obj)


	Function new_Boolean()


	Function new_Int()


	Function new_Obj()


	Function new_String()


	Function Nothing_method_STR(obj_Nothing)


	Function Obj_method_EQUALS(obj_Obj, obj_Obj)


	Function Obj_method_PRINT(obj_Obj)


	Function Obj_method_STR(obj_Obj)


	Function str_literal(char *)


	Function String_method_ATLEAST(obj_String, obj_String)


	Function String_method_ATMOST(obj_String, obj_String)


	Function String_method_EQUALS(obj_String, obj_Obj)


	Function String_method_LESS(obj_String, obj_String)


	Function String_method_MORE(obj_String, obj_String)


	Function String_method_PLUS(obj_String, obj_String)


	Function String_method_STR(obj_String)







Typedefs


	Typedef class_Boolean


	Typedef class_Int


	Typedef class_Nothing


	Typedef class_Obj


	Typedef class_String


	Typedef obj_Boolean


	Typedef obj_Int


	Typedef obj_Nothing


	Typedef obj_Obj


	Typedef obj_String







Variables


	Variable lit_false


	Variable lit_true


	Variable none


	Variable the_class_Boolean


	Variable the_class_Boolean_struct


	Variable the_class_Int


	Variable the_class_Int_struct


	Variable the_class_Nothing


	Variable the_class_Nothing_struct


	Variable the_class_Obj


	Variable the_class_Obj_struct


	Variable the_class_String


	Variable the_class_String_struct










          

      

      

    

  

    
      
          
            
  
File code_gen_utils.h

↰ Parent directory (src)


Contents


	Definition (src/code_gen_utils.h)


	Includes


	Included By


	Namespaces


	Classes







Definition (src/code_gen_utils.h)



	Program Listing for File code_gen_utils.h








Includes


	fstream


	symbol_table.h (File symbol_table.h)







Included By


	File ASTNode.h


	File quack_param.cpp







Namespaces


	Namespace CodeGen


	Namespace Quack







Classes


	Struct Settings










          

      

      

    

  

    
      
          
            
  
File code_generator.h

↰ Parent directory (src)


Contents


	Definition (src/code_generator.h)


	Includes


	Included By


	Namespaces


	Classes







Definition (src/code_generator.h)



	Program Listing for File code_generator.h








Includes


	ASTNode.h (File ASTNode.h)


	compiler_utils.h (File compiler_utils.h)


	fstream


	iomanip


	quack_class.h (File quack_class.h)


	quack_param.h (File quack_param.h)


	quack_program.h (File quack_program.h)


	sstream


	stack


	string







Included By


	File quack_compiler.h







Namespaces


	Namespace CodeGen







Classes


	Class Gen










          

      

      

    

  

    
      
          
            
  
File compiler_utils.h

↰ Parent directory (src)


Contents


	Definition (src/compiler_utils.h)


	Includes


	Included By


	Namespaces


	Classes







Definition (src/compiler_utils.h)



	Program Listing for File compiler_utils.h








Includes


	exceptions.h (File exceptions.h)


	keywords.h (File keywords.h)


	string


	symbol_table.h (File symbol_table.h)







Included By


	File initialized_list.h


	File symbol_table.h


	File ASTNode.h


	File ASTNode.cpp


	File code_generator.h


	File quack_compiler.h







Namespaces


	Namespace Quack


	Namespace std


	Namespace TypeCheck







Classes


	Struct Utils


	Template Struct hash< std::pair< std::string, bool > >


	Struct Settings










          

      

      

    

  

    
      
          
            
  
File container_templates.h

↰ Parent directory (src)


Contents


	Definition (src/container_templates.h)


	Includes


	Included By


	Classes







Definition (src/container_templates.h)



	Program Listing for File container_templates.h








Includes


	exceptions.h (File exceptions.h)


	iostream


	keywords.h (File keywords.h)


	map


	set


	stdexcept


	string







Included By


	File quack_class.h


	File quack_param.h


	File quack_field.h







Classes


	Template Class MapContainer


	Template Class ObjectContainer


	Template Class VectorContainer










          

      

      

    

  

    
      
          
            
  
File exceptions.h

↰ Parent directory (src)


Contents


	Definition (src/exceptions.h)


	Includes


	Included By


	Classes







Definition (src/exceptions.h)



	Program Listing for File exceptions.h








Includes


	exception (File exceptions.h)


	sstream


	string







Included By


	File compiler_utils.h


	File symbol_table.h


	File ASTNode.h


	File container_templates.h


	File ASTNode.cpp


	File messages.cpp







Classes


	Struct AmbiguousInferenceException


	Struct BaseCompilerException


	Struct ClassHierarchyException


	Struct CyclicInheritenceException


	Struct DuplicateMemberException


	Struct DuplicateParamException


	Struct FieldClassMatchException


	Struct InheritedMethodParamCountException


	Struct InheritedMethodParamTypeException


	Struct InheritedMethodReturnTypeException


	Struct InitializeBeforeUseException


	Struct MethodClassNameCollisionException


	Struct MissingSuperFieldsException


	Struct ParserException


	Struct ScannerException


	Struct SubTypeFieldTypeException


	Struct TypeCheckerException


	Struct TypeInferenceException


	Struct UnitializedVarException


	Struct UnknownBinOpException


	Struct UnknownConstructorException


	Struct UnknownTypeException


	Class ReturnAllPathsException


	Class UnknownSymbolException










          

      

      

    

  

    
      
          
            
  
File initialized_list.h

↰ Parent directory (src)


Contents


	Definition (src/initialized_list.h)


	Includes


	Included By


	Namespaces


	Classes


	Typedefs







Definition (src/initialized_list.h)



	Program Listing for File initialized_list.h








Includes


	compiler_utils.h (File compiler_utils.h)


	string


	unordered_set







Included By


	File ASTNode.h


	File quack_method.h


	File type_checker.h







Namespaces


	Namespace Quack







Classes


	Class InitializedList







Typedefs


	Typedef InitVar










          

      

      

    

  

    
      
          
            
  
File keywords.h

↰ Parent directory (src)


Contents


	Definition (src/keywords.h)


	Included By


	Defines







Definition (src/keywords.h)



	Program Listing for File keywords.h








Included By


	File ASTNode.h


	File compiler_utils.h


	File container_templates.h


	File quack_method.h


	File quack_class.h


	File ASTNode.cpp


	File quack_program.h


	File quack_compiler.h







Defines


	Define BASE_CLASS


	Define CLASS_BOOL


	Define CLASS_INT


	Define CLASS_NOTHING


	Define CLASS_OBJ


	Define CLASS_STR


	Define EXIT_CLASS_HIERARCHY


	Define EXIT_INITIALIZE_BEFORE_USE


	Define EXIT_PARSER


	Define EXIT_SCANNER


	Define EXIT_TYPE_INFERENCE


	Define FIELD_OTHER_LIT_NAME


	Define GENERATE_LIT_BOOL_FUNC


	Define GENERATE_LIT_INT_FUNC


	Define GENERATE_LIT_STRING_FUNC


	Define GENERATED_CLASS_FIELD


	Define GENERATED_IS_SUBTYPE_FUNC


	Define GENERATED_LIT_FALSE


	Define GENERATED_LIT_NONE


	Define GENERATED_LIT_TRUE


	Define GENERATED_NO_JUMP


	Define GENERATED_SUPER_FIELD


	Define KEY_CLASS


	Define KEY_DEF


	Define KEY_EXTENDS


	Define KEY_TYPECASE


	Define METHOD_ADD


	Define METHOD_AND


	Define METHOD_CONSTRUCTOR


	Define METHOD_DIVIDE


	Define METHOD_EQUALITY


	Define METHOD_GEQ


	Define METHOD_GT


	Define METHOD_LEQ


	Define METHOD_LT


	Define METHOD_MAIN


	Define METHOD_MULTIPLY


	Define METHOD_NOT


	Define METHOD_OR


	Define METHOD_PRINT


	Define METHOD_STR


	Define METHOD_SUBTRACT


	Define OBJECT_NOT_FOUND


	Define OBJECT_SELF


	Define TEMP_VAR_HEADER


	Define UNARY_OP_NEG


	Define UNARY_OP_NOT










          

      

      

    

  

    
      
          
            
  
File main.cpp

↰ Parent directory (src)


Contents


	Definition (src/main.cpp)


	Includes


	Functions


	Variables







Definition (src/main.cpp)



	Program Listing for File main.cpp








Includes


	fstream


	iostream


	map


	quack_compiler.h (File quack_compiler.h)


	unistd.h







Functions


	Function main


	Function token_name







Variables


	Variable token_names










          

      

      

    

  

    
      
          
            
  
File messages.cpp

↰ Parent directory (src)


Contents


	Definition (src/messages.cpp)


	Includes


	Namespaces


	Functions


	Variables







Definition (src/messages.cpp)



	Program Listing for File messages.cpp








Includes


	exceptions.h (File exceptions.h)


	location.hh


	messages.h (File messages.h)







Namespaces


	Namespace report







Functions


	Function report::bail


	Function report::error


	Function report::error_at


	Function report::note


	Function report::ok


	Function report::reset_error_count







Variables


	Variable report::error_limit


	Variable report::parser_error_count


	Variable report::scanner_error_count










          

      

      

    

  

    
      
          
            
  
File messages.h

↰ Parent directory (src)


Contents


	Definition (src/messages.h)


	Includes


	Included By


	Namespaces







Definition (src/messages.h)



	Program Listing for File messages.h








Includes


	location.hh


	string







Included By


	File quack_compiler.h


	File messages.cpp







Namespaces


	Namespace report










          

      

      

    

  

    
      
          
            
  
File names.h

↰ Parent directory (src)


Contents


	Definition (src/names.h)


	Variables







Definition (src/names.h)



	Program Listing for File names.h








Variables


	Variable @1


	Variable AND


	Variable ATLEAST


	Variable ATMOST


	Variable CLASS


	Variable DEF


	Variable ELIF


	Variable ELSE


	Variable EQUALS


	Variable EXTENDS


	Variable IDENT


	Variable IF


	Variable INT_LIT


	Variable NOT


	Variable OR


	Variable RETURN


	Variable STRING_LIT


	Variable TYPECASE


	Variable WHILE










          

      

      

    

  

    
      
          
            
  
File quack_class.cpp

↰ Parent directory (src)


Contents


	Definition (src/quack_class.cpp)


	Includes







Definition (src/quack_class.cpp)



	Program Listing for File quack_class.cpp








Includes


	quack_class.h (File quack_class.h)










          

      

      

    

  

    
      
          
            
  
File quack_class.h

↰ Parent directory (src)


Contents


	Definition (src/quack_class.h)


	Includes


	Included By


	Namespaces


	Classes







Definition (src/quack_class.h)



	Program Listing for File quack_class.h








Includes


	algorithm


	container_templates.h (File container_templates.h)


	cstring


	fstream


	iostream


	keywords.h (File keywords.h)


	map


	quack_field.h (File quack_field.h)


	quack_method.h (File quack_method.h)


	stdexcept


	vector







Included By


	File ASTNode.cpp


	File quack_program.h


	File code_generator.h


	File quack_compiler.h


	File type_checker.h


	File quack_class.cpp


	File quack_param.cpp







Namespaces


	Namespace CodeGen


	Namespace Quack







Classes


	Struct BooleanClass


	Struct IntClass


	Struct NothingClass


	Struct ObjectClass


	Struct PrimitiveClass


	Struct StringClass


	Class Class


	Class Class::Container


	Template Class Class::GenObjContainer










          

      

      

    

  

    
      
          
            
  
File quack_compiler.h

↰ Parent directory (src)


Contents


	Definition (src/quack_compiler.h)


	Includes


	Included By


	Namespaces


	Classes







Definition (src/quack_compiler.h)



	Program Listing for File quack_compiler.h








Includes


	code_generator.h (File code_generator.h)


	compiler_utils.h (File compiler_utils.h)


	fstream


	iostream


	keywords.h (File keywords.h)


	lex.yy.h


	messages.h (File messages.h)


	quack_class.h (File quack_class.h)


	quack_program.h (File quack_program.h)


	string


	type_checker.h (File type_checker.h)







Included By


	File main.cpp







Namespaces


	Namespace Quack







Classes


	Class Compiler










          

      

      

    

  

    
      
          
            
  
File quack_field.h

↰ Parent directory (src)


Contents


	Definition (src/quack_field.h)


	Includes


	Included By


	Namespaces


	Classes







Definition (src/quack_field.h)



	Program Listing for File quack_field.h








Includes


	assert.h


	container_templates.h (File container_templates.h)


	cstring


	utility







Included By


	File quack_class.h







Namespaces


	Namespace Quack







Classes


	Struct Field


	Struct Field::Container










          

      

      

    

  

    
      
          
            
  
File quack_method.h

↰ Parent directory (src)


Contents


	Definition (src/quack_method.h)


	Includes


	Included By


	Namespaces


	Classes







Definition (src/quack_method.h)



	Program Listing for File quack_method.h








Includes


	ASTNode.h (File ASTNode.h)


	initialized_list.h (File initialized_list.h)


	iostream


	keywords.h (File keywords.h)


	map


	quack_param.h (File quack_param.h)


	string


	symbol_table.h (File symbol_table.h)







Included By


	File quack_class.h


	File ASTNode.cpp


	File quack_program.h







Namespaces


	Namespace CodeGen


	Namespace Quack







Classes


	Class Method


	Class Method::Container










          

      

      

    

  

    
      
          
            
  
File quack_param.cpp

↰ Parent directory (src)


Contents


	Definition (src/quack_param.cpp)


	Includes







Definition (src/quack_param.cpp)



	Program Listing for File quack_param.cpp








Includes


	code_gen_utils.h (File code_gen_utils.h)


	quack_class.h (File quack_class.h)










          

      

      

    

  

    
      
          
            
  
File quack_param.h

↰ Parent directory (src)


Contents


	Definition (src/quack_param.h)


	Includes


	Included By


	Namespaces


	Classes







Definition (src/quack_param.h)



	Program Listing for File quack_param.h








Includes


	container_templates.h (File container_templates.h)


	iostream


	string







Included By


	File quack_method.h


	File ASTNode.cpp


	File code_generator.h







Namespaces


	Namespace Quack







Classes


	Struct Param


	Struct Param::Container










          

      

      

    

  

    
      
          
            
  
File quack_program.h

↰ Parent directory (src)


Contents


	Definition (src/quack_program.h)


	Includes


	Included By


	Namespaces


	Classes







Definition (src/quack_program.h)



	Program Listing for File quack_program.h








Includes


	ASTNode.h (File ASTNode.h)


	iostream


	keywords.h (File keywords.h)


	quack_class.h (File quack_class.h)


	quack_method.h (File quack_method.h)


	string


	vector







Included By


	File code_generator.h


	File quack_compiler.h


	File type_checker.h







Namespaces


	Namespace CodeGen


	Namespace Quack







Classes


	Class Program










          

      

      

    

  

    
      
          
            
  
File symbol_table.h

↰ Parent directory (src)


Contents


	Definition (src/symbol_table.h)


	Includes


	Included By


	Namespaces


	Classes


	Typedefs







Definition (src/symbol_table.h)



	Program Listing for File symbol_table.h








Includes


	assert.h


	compiler_utils.h (File compiler_utils.h)


	exceptions.h (File exceptions.h)


	map


	string







Included By


	File compiler_utils.h


	File ASTNode.h


	File code_gen_utils.h


	File quack_method.h


	File type_checker.h







Namespaces


	Namespace CodeGen


	Namespace Quack







Classes


	Class Symbol


	Class Symbol::Table







Typedefs


	Typedef SymbolKey










          

      

      

    

  

    
      
          
            
  
File type_checker.h

↰ Parent directory (src)


Contents


	Definition (src/type_checker.h)


	Includes


	Included By


	Namespaces


	Classes







Definition (src/type_checker.h)



	Program Listing for File type_checker.h








Includes


	initialized_list.h (File initialized_list.h)


	iostream


	quack_class.h (File quack_class.h)


	quack_program.h (File quack_program.h)


	symbol_table.h (File symbol_table.h)







Included By


	File quack_compiler.h







Namespaces


	Namespace Quack







Classes


	Class TypeChecker










          

      

      

    

  

    
      
          
            
  
File Hierarchy


  	
    
      	Directory src	File ASTNode.cpp
	File ASTNode.h
	File base_class.h
	File builtins.c
	File builtins.h
	File CMakeLists.txt
	File code_gen_utils.h
	File code_generator.h
	File compiler_utils.h
	File container_templates.h
	File exceptions.h
	File initialized_list.h
	File keywords.h
	File main.cpp
	File messages.cpp
	File messages.h
	File names.h
	File quack_class.cpp
	File quack_class.h
	File quack_compiler.h
	File quack_field.h
	File quack_method.h
	File quack_param.cpp
	File quack_param.h
	File quack_program.h
	File README.md
	File symbol_table.h
	File type_checker.h



    

  






          

      

      

    

  

    
      
          
            
  
Function set(CMAKE_BINARY_DIR ${CMAKE_SOURCE_DIR}/)


	Defined in File CMakeLists.txt





Function Documentation


	
Wall set(CMAKE_BINARY_DIR ${CMAKE_SOURCE_DIR}/ bin)

	









          

      

      

    

  

    
      
          
            
  
Function set(CMAKE_CXX_STANDARD)


	Defined in File CMakeLists.txt





Function Documentation


	
set(CMAKE_CXX_STANDARD 14)

	









          

      

      

    

  

    
      
          
            
  
Function cmake_minimum_required


	Defined in File CMakeLists.txt





Function Documentation


	
cmake_minimum_required(VERSION 3. 10)

	









          

      

      

    

  

    
      
          
            
  
Function IF


	Defined in File CMakeLists.txt





Function Documentation


	
IF(APPLE)


	









          

      

      

    

  

    
      
          
            
  
Function Obj_Constructor


	Defined in File base_class.h





Function Documentation


	
void *Obj_Constructor(Obj *self)


	









          

      

      

    

  

    
      
          
            
  
Function Obj_STR


	Defined in File base_class.h





Function Documentation


	
Q_String Obj_STR(Obj *self)


	









          

      

      

    

  

    
      
          
            
  
Function Obj_PRINT


	Defined in File base_class.h





Function Documentation


	
void Obj_PRINT(Obj *self)


	









          

      

      

    

  

    
      
          
            
  
Function new_Nothing


	Defined in File builtins.c





Function Documentation


Warning

doxygenfunction: Cannot find function “new_Nothing” in doxygen xml output for project “SPUR” from directory: ./doxyoutput/xml









          

      

      

    

  

    
      
          
            
  
Function Int_method_MORE(obj_Int, obj_Int)


	Defined in File builtins.c





Function Documentation


	
obj_Boolean Int_method_MORE(obj_Int this, obj_Int other)


	









          

      

      

    

  

    
      
          
            
  
Function is_bool_true


	Defined in File builtins.c





Function Documentation


Warning

doxygenfunction: Cannot find function “is_bool_true” in doxygen xml output for project “SPUR” from directory: ./doxyoutput/xml









          

      

      

    

  

    
      
          
            
  
Function Obj_method_EQUALS(obj_Obj, obj_Obj)


	Defined in File builtins.c





Function Documentation


	
obj_Boolean Obj_method_EQUALS(obj_Obj this, obj_Obj other)


	









          

      

      

    

  

    
      
          
            
  
Function new_Obj()


	Defined in File builtins.c





Function Documentation


	
obj_Obj new_Obj()


	









          

      

      

    

  

    
      
          
            
  
Function Obj_method_PRINT(obj_Obj)


	Defined in File builtins.c





Function Documentation


	
obj_Obj Obj_method_PRINT(obj_Obj this)


	









          

      

      

    

  

    
      
          
            
  
Function String_method_ATLEAST(obj_String, obj_String)


	Defined in File builtins.c





Function Documentation


	
obj_Boolean String_method_ATLEAST(obj_String this, obj_String other)


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_EQUALS(obj_Int, obj_Obj)


	Defined in File builtins.c





Function Documentation


	
obj_Boolean Int_method_EQUALS(obj_Int this, obj_Obj other)


	









          

      

      

    

  

    
      
          
            
  
Function String_method_STR(obj_String)


	Defined in File builtins.c





Function Documentation


	
obj_String String_method_STR(obj_String this)


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_STR(obj_Int)


	Defined in File builtins.c





Function Documentation


	
obj_String Int_method_STR(obj_Int this)


	









          

      

      

    

  

    
      
          
            
  
Function int_literal(int)


	Defined in File builtins.c





Function Documentation


	
obj_Int int_literal(int n)


	









          

      

      

    

  

    
      
          
            
  
Function String_method_PLUS(obj_String, obj_String)


	Defined in File builtins.c





Function Documentation


	
obj_String String_method_PLUS(obj_String this, obj_String other)


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_ATMOST(obj_Int, obj_Int)


	Defined in File builtins.c





Function Documentation


	
obj_Boolean Int_method_ATMOST(obj_Int this, obj_Int other)


	









          

      

      

    

  

    
      
          
            
  
Function new_String()


	Defined in File builtins.c





Function Documentation


	
obj_String new_String()


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_TIMES(obj_Int, obj_Int)


	Defined in File builtins.c





Function Documentation


	
obj_Int Int_method_TIMES(obj_Int this, obj_Int other)


	









          

      

      

    

  

    
      
          
            
  
Function str_literal(char *)


	Defined in File builtins.c





Function Documentation


	
obj_String str_literal(char *s)


	









          

      

      

    

  

    
      
          
            
  
Function String_method_MORE(obj_String, obj_String)


	Defined in File builtins.c





Function Documentation


	
obj_Boolean String_method_MORE(obj_String this, obj_String other)


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_PLUS(obj_Int, obj_Int)


	Defined in File builtins.c





Function Documentation


	
obj_Int Int_method_PLUS(obj_Int this, obj_Int other)


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_DIVIDE(obj_Int, obj_Int)


	Defined in File builtins.c





Function Documentation


	
obj_Int Int_method_DIVIDE(obj_Int this, obj_Int other)


	









          

      

      

    

  

    
      
          
            
  
Function Nothing_method_STR(obj_Nothing)


	Defined in File builtins.c





Function Documentation


	
obj_String Nothing_method_STR(obj_Nothing this)


	









          

      

      

    

  

    
      
          
            
  
Function String_method_EQUALS(obj_String, obj_Obj)


	Defined in File builtins.c





Function Documentation


	
obj_Boolean String_method_EQUALS(obj_String this, obj_Obj other)


	
	String:PRINT */ 
















          

      

      

    

  

    
      
          
            
  
Function new_Boolean()


	Defined in File builtins.c





Function Documentation


	
obj_Boolean new_Boolean()


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_ATLEAST(obj_Int, obj_Int)


	Defined in File builtins.c





Function Documentation


	
obj_Boolean Int_method_ATLEAST(obj_Int this, obj_Int other)


	









          

      

      

    

  

    
      
          
            
  
Function Boolean_method_STR(obj_Boolean)


	Defined in File builtins.c





Function Documentation


	
obj_String Boolean_method_STR(obj_Boolean this)


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_LESS(obj_Int, obj_Int)


	Defined in File builtins.c





Function Documentation


	
obj_Boolean Int_method_LESS(obj_Int this, obj_Int other)


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_MINUS(obj_Int, obj_Int)


	Defined in File builtins.c





Function Documentation


	
obj_Int Int_method_MINUS(obj_Int this, obj_Int other)


	









          

      

      

    

  

    
      
          
            
  
Function String_method_ATMOST(obj_String, obj_String)


	Defined in File builtins.c





Function Documentation


	
obj_Boolean String_method_ATMOST(obj_String this, obj_String other)


	









          

      

      

    

  

    
      
          
            
  
Function Obj_method_STR(obj_Obj)


	Defined in File builtins.c





Function Documentation


	
obj_String Obj_method_STR(obj_Obj this)


	









          

      

      

    

  

    
      
          
            
  
Function String_method_LESS(obj_String, obj_String)


	Defined in File builtins.c





Function Documentation


	
obj_Boolean String_method_LESS(obj_String this, obj_String other)


	









          

      

      

    

  

    
      
          
            
  
Function is_subtype(class_Obj, class_Obj)


	Defined in File builtins.c





Function Documentation


	
bool is_subtype(class_Obj obj, class_Obj other)


	









          

      

      

    

  

    
      
          
            
  
Function new_Int()


	Defined in File builtins.c





Function Documentation


	
obj_Int new_Int()


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_MORE(obj_Int, obj_Int)


	Defined in File builtins.h





Function Documentation


	
obj_Boolean Int_method_MORE(obj_Int this, obj_Int other)


	









          

      

      

    

  

    
      
          
            
  
Function Obj_method_EQUALS(obj_Obj, obj_Obj)


	Defined in File builtins.h





Function Documentation


	
obj_Boolean Obj_method_EQUALS(obj_Obj this, obj_Obj other)


	









          

      

      

    

  

    
      
          
            
  
Function new_Obj()


	Defined in File builtins.h





Function Documentation


	
obj_Obj new_Obj()


	









          

      

      

    

  

    
      
          
            
  
Function Obj_method_PRINT(obj_Obj)


	Defined in File builtins.h





Function Documentation


	
obj_Obj Obj_method_PRINT(obj_Obj this)


	









          

      

      

    

  

    
      
          
            
  
Function String_method_ATLEAST(obj_String, obj_String)


	Defined in File builtins.h





Function Documentation


	
obj_Boolean String_method_ATLEAST(obj_String this, obj_String other)


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_EQUALS(obj_Int, obj_Obj)


	Defined in File builtins.h





Function Documentation


	
obj_Boolean Int_method_EQUALS(obj_Int this, obj_Obj other)


	









          

      

      

    

  

    
      
          
            
  
Function String_method_STR(obj_String)


	Defined in File builtins.h





Function Documentation


	
obj_String String_method_STR(obj_String this)


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_STR(obj_Int)


	Defined in File builtins.h





Function Documentation


	
obj_String Int_method_STR(obj_Int this)


	









          

      

      

    

  

    
      
          
            
  
Function int_literal(int)


	Defined in File builtins.h





Function Documentation


	
obj_Int int_literal(int n)


	









          

      

      

    

  

    
      
          
            
  
Function String_method_PLUS(obj_String, obj_String)


	Defined in File builtins.h





Function Documentation


	
obj_String String_method_PLUS(obj_String this, obj_String other)


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_ATMOST(obj_Int, obj_Int)


	Defined in File builtins.h





Function Documentation


	
obj_Boolean Int_method_ATMOST(obj_Int this, obj_Int other)


	









          

      

      

    

  

    
      
          
            
  
Function new_String()


	Defined in File builtins.h





Function Documentation


	
obj_String new_String()


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_TIMES(obj_Int, obj_Int)


	Defined in File builtins.h





Function Documentation


	
obj_Int Int_method_TIMES(obj_Int this, obj_Int other)


	









          

      

      

    

  

    
      
          
            
  
Function str_literal(char *)


	Defined in File builtins.h





Function Documentation


	
obj_String str_literal(char *s)


	









          

      

      

    

  

    
      
          
            
  
Function String_method_MORE(obj_String, obj_String)


	Defined in File builtins.h





Function Documentation


	
obj_Boolean String_method_MORE(obj_String this, obj_String other)


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_PLUS(obj_Int, obj_Int)


	Defined in File builtins.h





Function Documentation


	
obj_Int Int_method_PLUS(obj_Int this, obj_Int other)


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_DIVIDE(obj_Int, obj_Int)


	Defined in File builtins.h





Function Documentation


	
obj_Int Int_method_DIVIDE(obj_Int this, obj_Int other)


	









          

      

      

    

  

    
      
          
            
  
Function Nothing_method_STR(obj_Nothing)


	Defined in File builtins.h





Function Documentation


	
obj_String Nothing_method_STR(obj_Nothing this)


	









          

      

      

    

  

    
      
          
            
  
Function String_method_EQUALS(obj_String, obj_Obj)


	Defined in File builtins.h





Function Documentation


	
obj_Boolean String_method_EQUALS(obj_String this, obj_Obj other)


	
	String:PRINT */ 
















          

      

      

    

  

    
      
          
            
  
Function new_Boolean()


	Defined in File builtins.h





Function Documentation


	
obj_Boolean new_Boolean()


	









          

      

      

    

  

    
      
          
            
  
Function Int_method_ATLEAST(obj_Int, obj_Int)


	Defined in File builtins.h
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Program Listing for File ASTNode.cpp

↰ Return to documentation for file (src/ASTNode.cpp)

//
// Created by Michal Young on 9/12/18.
//

#include <string>

#include "ASTNode.h"
#include "quack_class.h"
#include "quack_param.h"
#include "quack_method.h"
#include "exceptions.h"
#include "keywords.h"
#include "compiler_utils.h"


namespace AST {

  unsigned long ASTNode::label_cnt_ = 0;
  unsigned long ASTNode::var_cnt_ = 0;

  std::string ASTNode::generate_temp_var(const std::string &var_to_store,
                                         CodeGen::Settings settings,
                                         unsigned indent_lvl, bool is_lhs) const {
    std::string var_name = define_new_temp_var();
    PRINT_INDENT(indent_lvl);
    settings.fout_ << type_->generated_object_type_name() << " " << (is_lhs?"* ":"") << var_name
                   << " = " << (is_lhs ? "&(":"") <<  var_to_store << (is_lhs?")":"") << ";\n";
    if (!is_lhs)
      return var_name;
    return "(*" + var_name + ")";
  }

  void ASTNode::generate_eval_branch(CodeGen::Settings settings, const unsigned indent_lvl,
                                     const std::string &true_label, const std::string &false_label){
    if (auto bool_lit = dynamic_cast<BoolLit*>(this)) {
      if (bool_lit->value_)
        generate_goto(settings, indent_lvl, true_label);
      else
        generate_goto(settings, indent_lvl, false_label);
      return;
    }
    if (auto bool_op = dynamic_cast<BoolOp*>(this))
      return bool_op->generate_eval_bool_op(settings, indent_lvl, true_label, false_label);

    std::string gen_var = this->generate_code(settings, indent_lvl, false);
    PRINT_INDENT(indent_lvl);
    settings.fout_ << "if(" GENERATED_LIT_TRUE " == " << gen_var << ") { goto "
                   << true_label << "; }\n";

    if (false_label != GENERATED_NO_JUMP)
      generate_goto(settings, indent_lvl, false_label, true);
  }

//  bool Typing::check_type_name_exists(const std::string &type_name) const {
//    if (!type_name.empty() && !Quack::Class::Container::singleton()->exists(type_name)) {
//      throw UnknownTypeException(type_name);
//    }
//    return true;
//  }

  bool Typing::update_inferred_type(TypeCheck::Settings &settings, Quack::Class *inferred_type,
                                    bool is_field) {
    // Handle the initial typing
    bool success = configure_initial_typing(inferred_type);

    type_ = type_->least_common_ancestor(inferred_type);

    success = success && expr_->update_inferred_type(settings, type_, is_field);

    type_ = Quack::Class::least_common_ancestor(type_, expr_->get_node_type());
    if (type_ == BASE_CLASS) {
      std::string msg = "Unable to reconcile types " + type_name_ + " and " + inferred_type->name_;
      throw TypeInferenceException("TypingError", msg);
    }

    success = success && verify_typing();
    return success;
  }

  bool Typing::configure_initial_typing(Quack::Class *other_type) {
    // Handle the initial typing
    if (type_ == BASE_CLASS) {
      if (!type_name_.empty()) {
        type_ = Quack::Class::Container::singleton()->get(type_name_);
        if (type_ == OBJECT_NOT_FOUND)
          throw TypeInferenceException("TypingError", "Unknown type name \"" + type_name_ + "\"");
      } else {
        type_ = other_type;
      }
    }
//
//    if (type_ == BASE_CLASS)
//      throw TypeInferenceException("TypingError", "Unable to resolve initial type");
    return true;
  }

  bool Typing::verify_typing() {
    if (!expr_->get_node_type()->is_subtype(type_)) {
      std::string msg = "Unable to cast type " + expr_->get_node_type()->name_
                        + " to " + type_->name_;
      throw TypeInferenceException("TypingError", msg);
    }
    if (type_ == BASE_CLASS)
      type_ = expr_->get_node_type();
    return true;
  }

  bool If::perform_type_inference(TypeCheck::Settings &settings, Quack::Class *) {
//    cond_->set_node_type(Quack::Class::Container::Bool());
    bool success = cond_->perform_type_inference(settings, nullptr);
    if (cond_->get_node_type() != Quack::Class::Container::Bool())
      throw TypeInferenceException("IfCondType", "If conditional not of type Bool");

    success = success && truepart_->perform_type_inference(settings);
    success = success && falsepart_->perform_type_inference(settings);

    return success;
  }

  bool IntLit::perform_type_inference(TypeCheck::Settings &settings, Quack::Class *) {
    set_node_type(Quack::Class::Container::Int());
    return true;
  }

  bool BoolLit::perform_type_inference(TypeCheck::Settings &settings, Quack::Class *) {
    set_node_type(Quack::Class::Container::Bool());
    return true;
  }

  bool NothingLit::perform_type_inference(TypeCheck::Settings &settings, Quack::Class *) {
    set_node_type(Quack::Class::Container::Nothing());
    return true;
  }

  bool StrLit::perform_type_inference(TypeCheck::Settings &settings, Quack::Class *) {
    set_node_type(Quack::Class::Container::Str());
    return true;
  }

  bool While::perform_type_inference(TypeCheck::Settings &settings, Quack::Class *) {
    bool success = cond_->perform_type_inference(settings, nullptr);
    if (cond_->get_node_type() != Quack::Class::Container::Bool())
      throw TypeInferenceException("WhileCondType", "While conditional not of type Bool");

    success = success && body_->perform_type_inference(settings);

    return success;
  }

  bool FunctionCall::perform_type_inference(TypeCheck::Settings &settings,
                                            Quack::Class * parent_type) {
    // Only need to check node type once
    Quack::Method * method;
    if (parent_type == nullptr) {
      Quack::Class * obj_class = Quack::Class::Container::singleton()->get(ident_);
      if (obj_class == OBJECT_NOT_FOUND)
        throw UnknownConstructorException(ident_);

      method = obj_class->get_constructor();
    } else {
      method = parent_type->get_method(ident_);
      if (method == OBJECT_NOT_FOUND) {
        std::string msg = "Unknown method \"" + ident_ + "\" in cls \"" + parent_type->name_ + "\"";
        throw TypeInferenceException("MethodError", msg);
      }
    }

    // Verify that argument count is correct
    Quack::Param::Container* params = method->params_;
    if (params->count() != args_->count())
      throw TypeInferenceException("FunctionCall", "Wrong arg count for method " + ident_);

    // Iterate through the arguments and set the
    for (unsigned i = 0; i < args_->count(); i++) {
      ASTNode* arg = args_->args_[i];
      Quack::Param * param = (*params)[i];
      if (arg->get_node_type() == BASE_CLASS)
        arg->set_node_type(param->type_);

      if (!arg->get_node_type()->is_subtype(param->type_))
        throw TypeInferenceException("FunctionCall", "Param " + param->name_ + " type error");

      arg->perform_type_inference(settings, nullptr);
    }

    Quack::Class * rtrn_type = method->return_type_;

    if (rtrn_type != nullptr) {
      if (get_node_type() == BASE_CLASS) {
        set_node_type(rtrn_type);
      } else {
        set_node_type(rtrn_type->least_common_ancestor(get_node_type()));
        if (get_node_type() == BASE_CLASS)
          throw TypeInferenceException("FunctionCall", "Unable to reconcile FunctionCall return");
      }
    }
    return true;
  }

  bool Return::perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) {
    type_ = settings.return_type_;
    if (settings.is_constructor_) {
      bool success = right_->perform_type_inference(settings, parent_type);
      if (right_->get_node_type() != settings.this_class_)
        throw TypeInferenceException("InvalidReturn", "Constructor return must match class");
      return success;
    }

    if ((type_ == nullptr || right_ == nullptr) && (type_ != nullptr || right_ != nullptr))
      throw TypeInferenceException("ReturnNothing", "Mismatch of return " CLASS_NOTHING);

    right_->perform_type_inference(settings, nullptr);

    Quack::Class * right_type = right_->get_node_type();
    if (right_type == nullptr)
      throw TypeCheckerException("ReturnType", "Return has no type");
    if (!right_type->is_subtype(type_))
      throw TypeCheckerException("ReturnType", "Invalid return type \"" + right_type->name_ + "\"");

    return true;
  }

  std::string Return::generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                                    bool is_lhs) const {
    if (is_lhs)
      throw std::runtime_error("Return cannot be on left hand side");

    std::string temp_var_name = right_->generate_code(settings, indent_lvl, is_lhs);

    PRINT_INDENT(indent_lvl);
    settings.fout_ << "return "
                   << "(" << settings.return_type_->generated_object_type_name() << ")"
                   << "(" << temp_var_name << ");\n";

    return NO_RETURN_VAR;
  }

  bool UniOp::perform_type_inference(TypeCheck::Settings &settings, Quack::Class *) {
    right_->perform_type_inference(settings, nullptr);
    type_ = right_->get_node_type();

    if (type_ == BASE_CLASS)
      throw TypeInferenceException("UniOp", "Unary operator called on statement of no type");

    if (opsym == UNARY_OP_NEG && type_ != Quack::Class::Container::Int()) {
      std::string msg = "Operator \"" + opsym + "\" does not match type " + type_->name_;
      throw TypeInferenceException("UniOp", msg);
    }
    return true;
  }

  std::string UniOp::generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool) const {
    if (opsym != UNARY_OP_NEG)
      throw std::runtime_error("Only unary operation supported is \"" UNARY_OP_NEG "\"");

    Quack::Class * int_class = Quack::Class::Container::Int();
    auto * left = new IntLit(0);
    left->set_node_type(int_class);

    BinOp bin_op(opsym, left, right_);
    bin_op.set_node_type(int_class);
    std::string var_out = bin_op.generate_code(settings, indent_lvl, false);

    // Release memory to prevent getting deleted
    bin_op.right_ = nullptr;
    return var_out;
  }

  bool BinOp::perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) {

    bool success = left_->perform_type_inference(settings, nullptr);

    // Check the method information
    std::string msg, method_name = op_lookup(opsym);
    Quack::Class * l_type = left_->get_node_type();
    Quack::Method* method = l_type->get_method(method_name);
    if (method == OBJECT_NOT_FOUND) {
      msg = "Operator \"" + opsym + "\" does not exist for class " + l_type->name_;
      throw TypeInferenceException("BinOp", msg);
    }
    if (method->params_->count() != 1) {
      msg = "Binary operator \"" + opsym + "\" for class \"" + l_type->name_
            + "\" should take exactly one argument";
      throw TypeInferenceException("BinOp", msg);
    }

    // Verify the right type is valid
    Quack::Param* param = (*method->params_)[0];
    success = success && right_->perform_type_inference(settings, parent_type);
    Quack::Class * r_type = right_->get_node_type();

    if (!r_type->is_subtype(param->type_)) {
      msg = "Invalid right type \"" + r_type->name_ + "\" for operator \"" + opsym + "\"";
      throw TypeInferenceException("BinOp", msg);
    }

    if (type_ == nullptr)
      type_ = method->return_type_;
    else
      type_ = type_->least_common_ancestor(method->return_type_);

    // Reconcile binary operator return type
    if (type_ == BASE_CLASS) {
      msg = "Invalid return type for binary operator \"" + opsym + "\"";
      throw TypeInferenceException("BinOp", msg);
    }
    return success;
  }

  bool Ident::update_inferred_type(TypeCheck::Settings &settings, Quack::Class *inferred_type,
                                   bool is_field) {
    Symbol * sym = settings.st_->get(text_, is_field);
    assert(sym != OBJECT_NOT_FOUND);

    if (((is_field && settings.is_constructor_) || !is_field) && sym->get_type() == BASE_CLASS)
      settings.st_->update(sym, inferred_type);
    else
      settings.st_->update(sym, inferred_type->least_common_ancestor(sym->get_type()));

    type_ = (type_ == BASE_CLASS) ? sym->get_type() : sym->get_type()->least_common_ancestor(type_);
    if (type_ == BASE_CLASS)
      throw TypeInferenceException("TypeUpdateFail",
                                   "Type inference failed for variable " + text_);
    return true;
  }

  bool Ident::perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type) {
    // If the identifier is this, then mark as the type of this
    if (settings.this_class_ != nullptr && text_ == OBJECT_SELF) {
      Quack::Class * tc = settings.this_class_;
      type_ = (type_ == nullptr) ? tc : type_->least_common_ancestor(tc);

      if (type_ == nullptr)
        throw TypeInferenceException("ThisError", "Invalid type for \"" OBJECT_SELF "\" class");
      return true;
    }

    if (parent_type != nullptr && !parent_type->has_field(text_)) {
      std::string msg = "Unknown field \"" + text_ + "\" for type \"" + parent_type->name_ + "\"";
      throw TypeInferenceException("FieldError", msg);
    }

    Symbol * sym = settings.st_->get(text_, parent_type != nullptr);
    type_ = (type_ == nullptr) ? sym->get_type() : type_->least_common_ancestor(sym->get_type());
    return true;
  }

  bool ObjectCall::update_inferred_type(TypeCheck::Settings &settings, Quack::Class *inferred_type,
                                        bool) {
    if (auto obj = dynamic_cast<Ident *>(object_)) {
      if (obj->text_ == OBJECT_SELF) {
        if (auto next = dynamic_cast<Ident *>(next_)) {
          if (settings.is_constructor_) {
            // Only in a constructor can the field type be change
            next->update_inferred_type(settings, inferred_type, true);
          } else {
            // Outside the constructor, use the field type
            Symbol *sym = settings.st_->get(next->text_, true);
            if (!inferred_type->is_subtype(sym->get_type()))
              throw TypeInferenceException("InferenceError", "Type error for field " + next->text_);
            next->update_inferred_type(settings, sym->get_type(), true);
          }

          type_ = next->get_node_type();
          return true;
        }
      }
    }

    type_ = inferred_type;
    return true;
  }

  bool ObjectCall::perform_type_inference(TypeCheck::Settings &settings, Quack::Class *){
    bool success = true;
    Quack::Class * obj_class;

    // Process the object. Could be either a "this", symbol, or expression
    if (auto obj = dynamic_cast<Ident *>(object_)) {
      if (obj->text_ == OBJECT_SELF)
        obj_class = settings.this_class_;
      else
        obj_class = settings.st_->get(obj->text_, false)->get_type();
    } else {
      // Type infer the object then pass that information to
      success = object_->perform_type_inference(settings, nullptr);
      obj_class = object_->get_node_type();
    }
    object_->set_node_type(obj_class);

    // Infer the call then update the node type
    success = success && next_->perform_type_inference(settings, obj_class);
    if (type_ == nullptr)
      type_ = next_->get_node_type();
    else
      type_ = type_->least_common_ancestor(next_->get_node_type());

    // Some methods (e.g., print) return Nothing
//    if (type_ == BASE_CLASS)
//      throw TypeInferenceException("ObjectCall", "Unable to resolve object call");
    return success;
  }

  const std::string ObjectCall::process_object_call(const std::string &left_obj,
                                                    CodeGen::Settings &settings,
                                                    unsigned indent_lvl, bool is_lhs) const {
    // Use a dynamic cast to handle a method call, e.g. obj.<FuncName>(..)
    if (auto func_call = dynamic_cast<FunctionCall*>(next_)) {
      return func_call->generate_object_call(object_->get_node_type(), left_obj,
                                             settings, indent_lvl, is_lhs);
    }

    // Use a dynamic cast to handle a field reference, e.g., obj.<FieldName>
    // Store the field value in a temporary variable
    if (auto ident = dynamic_cast<Ident*>(next_))
      return generate_temp_var(left_obj + "->" + ident->text_, settings, indent_lvl, is_lhs);

    // THe code should never get here.  This indicates a logic error in the compiler
    throw std::runtime_error("Unexpected bottoming out of ObjectCall code generation");
  }

  bool Typecase::perform_type_inference(TypeCheck::Settings &settings, Quack::Class *) {
    // type case does not have a type
    type_ = Quack::Class::Container::Nothing();
    Quack::Class::Container * all_classes = Quack::Class::Container::singleton();

    bool success = expr_->perform_type_inference(settings, nullptr);

    for (auto * alt : *alts_) {
      std::string new_sym_name = alt->type_names_[0];
      std::string new_sym_type_name = alt->type_names_[1];

      Quack::Class * new_sym_type = all_classes->get(new_sym_type_name);
      if (new_sym_type == OBJECT_NOT_FOUND)
        throw UnknownTypeException(new_sym_type_name);

      // Check and configure the type for the typecase symbol
      Symbol * sym = settings.st_->get(new_sym_name, false);
      if (sym->get_type() != nullptr && !new_sym_type->is_subtype(sym->get_type())) {
        std::string msg = "Cannot reconcile type for variable " + new_sym_name;
        throw TypeInferenceException("TypecaseError", msg);
      }
      settings.st_->update(new_sym_name, false, new_sym_type);

      success = success && alt->block_->perform_type_inference(settings);

      // Verify the symbol name did not change after inference
      if (sym->get_type() != new_sym_type) {
        std::string msg = "Typecase var \"" + new_sym_name + "\" inferred type mismatch.";
        throw TypeInferenceException("TypecaseMismatch", msg);
      }
    }

    return success;
  }

  //====================================================================//
  //                   Code Generation Related Method                   //
  //====================================================================//

  template<typename _T>
  std::string Literal<_T>::generate_lit_code(CodeGen::Settings &settings, unsigned indent_lvl,
                                             const std::string &gen_func_name_) const {
    std::ostringstream ss;
    ss << gen_func_name_ << "(" << value_ << ")";
    return generate_temp_var(ss.str(), settings, indent_lvl, false);
  }

  std::string Typing::generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                                    bool is_lhs) const {

    std::string gen_var = expr_->generate_code(settings, indent_lvl, is_lhs);
    if (type_name_.empty())
      return gen_var;

//    std::string cast_var = "(" + type_->generated_object_type_name() + ")" + gen_var;
//    return generate_temp_var(cast_var, settings, indent_lvl, is_lhs);
    // Generate a cast temp variable
    return generate_temp_var(gen_var, settings, indent_lvl, is_lhs);
  }


  std::string FunctionCall::generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                                          bool is_lhs) const {
    Quack::Class * q_class = Quack::Class::Container::singleton()->get(ident_);
    Quack::Param::Container * params = q_class->get_constructor()->params_;
    assert(q_class);

    std::vector<std::string> * arg_vars = args_->generate_args(settings, indent_lvl);

    std::ostringstream ss;
    if (q_class != get_node_type())
      ss << "(" << get_node_type()->generated_object_type_name() << ")";
    ss << q_class->generated_constructor_name() << "(";
    assert(arg_vars->size() == params->count());
    for (unsigned i = 0; i < arg_vars->size(); i++) {
      if (i != 0)
        ss << ", ";
      ss << "(" << (*params)[i]->type_->generated_object_type_name() << ")" << (*arg_vars)[i];
    }
    ss << ")";
    delete arg_vars;

    return generate_temp_var(ss.str(), settings, indent_lvl, is_lhs);
  }

  std::string FunctionCall::generate_object_call(Quack::Class * obj_type, std::string object_name,
                                                 CodeGen::Settings &settings, unsigned indent_lvl,
                                                 bool is_lhs) const {
    std::vector<std::string>* func_tmp_args = args_->generate_args(settings, indent_lvl);

    Quack::Method * method = obj_type->get_method(ident_);

    std::ostringstream ss;
    ss << object_name << "->" << GENERATED_CLASS_FIELD << "->" << ident_ << "("
        << "(" << method->obj_class_->generated_object_type_name() << ")" << object_name;

    Quack::Param::Container * params = method->params_;
    assert(func_tmp_args->size() == params->count());
    for (unsigned i = 0; i < params->count(); i ++) {
      Quack::Class * param_type = (*params)[i]->type_;
      ss << ", " << "(" << param_type->generated_object_type_name() << ")" << (*func_tmp_args)[i];
    }
    ss << ")";
    delete func_tmp_args;

    return generate_temp_var(ss.str(), settings, indent_lvl, is_lhs);
  }

  std::string Assn::generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                                  bool is_lhs) const {
    if (is_lhs)
      throw std::runtime_error("Cannot have assignment on LHS");

    std::string rhs_var = rhs_->generate_code(settings, indent_lvl, false);
    std::string lhs_var = lhs_->generate_code(settings, indent_lvl, true);

    PRINT_INDENT(indent_lvl);
    settings.fout_ << lhs_var << " = "
                   << "(" << lhs_->get_node_type()->generated_object_type_name() << ")"
                   << "(" << rhs_var << ");\n";
    return NO_RETURN_VAR;
  }

  bool BoolOp::perform_type_inference(TypeCheck::Settings &settings, Quack::Class *) {

    bool success = left_->perform_type_inference(settings, nullptr);

    Quack::Class * bool_class = Quack::Class::Container::Bool();

    std::string msg;
    if (left_->get_node_type() != bool_class) {
      msg = "Invalid left type \"" + left_->get_node_type()->name_ + "\" for op " + opsym + "";
      throw TypeInferenceException("BinOp", msg);
    }

    // Check the method information
    if (opsym == METHOD_AND || opsym == METHOD_OR) {
      if (right_ == nullptr) {
        msg = "Right child missing for binary op " + opsym + "";
        throw TypeInferenceException("BinOp", msg);
      }

      success = success && right_->perform_type_inference(settings, nullptr);
      if (right_->get_node_type() != bool_class) {
        msg = "Invalid left type \"" + right_->get_node_type()->name_ + "\" for op " + opsym + "";
        throw TypeInferenceException("BinOp", msg);
      }
    } else if (opsym == METHOD_NOT) {
      // Nothing to do since single OP
    } else {
      throw TypeInferenceException("BoolOp", "Boolean operator \"" + opsym + "\" does not exist");
    }

    if (type_ == nullptr)
      type_ = bool_class;
    else
      type_ = type_->least_common_ancestor(bool_class);

    // Reconcile binary operator return type
    if (type_ != bool_class) {
      msg = "Invalid return type for Boolean operator \"" + opsym + "\"";
      throw TypeInferenceException("BoolOp", msg);
    }
    return success;
  }

  std::string Typecase::generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                                      bool is_lhs) const {
    if (is_lhs)
      throw std::runtime_error("Cannot have typecase on LHS");

    // End of the TypeCase
    std::string end_typecase = define_new_label("end_typecase");

    // Build the label set
    std::vector<std::string> labels;
    labels.reserve(alts_->size() + 1);
    for (auto * alt : *alts_)
      labels.emplace_back(define_new_label("typecase_" + alt->type_names_[1] + "_"));
    labels.emplace_back(end_typecase);

    generate_one_line_comment(settings, indent_lvl, "Typecase START");

    std::string typecase_var = expr_->generate_code(settings, indent_lvl, false);

    for (unsigned i = 0; i < alts_->size(); i++) {
      TypeAlternative * alt = (*alts_)[i];

      std::string tc_name = alt->type_names_[1];

      generate_one_line_comment(settings, indent_lvl, "Typecase Type - " + tc_name);

      // Start the typecase check for this type
      generate_label(settings, indent_lvl, labels[i], true);

      Quack::Class * typecase_class = Quack::Class::Container::singleton()->get(tc_name);

      // Go To Next typecase check
      PRINT_INDENT(indent_lvl);
      settings.fout_ << "if(!" << GENERATED_IS_SUBTYPE_FUNC << "("
                     << "(" << Quack::Class::Container::Obj()->generated_clazz_type_name() << ")"
                     << typecase_var << "->"
                     << GENERATED_CLASS_FIELD << ", "
                     << "(" << Quack::Class::Container::Obj()->generated_clazz_type_name() << ")"
                     << "(&" << typecase_class->generated_clazz_obj_struct_name() << ")"
                     << ")) { goto " << labels[i+1] <<  "; }\n";

      // Set assign the expression
      auto * var = new Ident(alt->type_names_[0].c_str());
      Quack::Class * var_class = settings.st_->get(var->text_, false)->get_type();
      var->set_node_type(var_class);
      auto * typing = new Typing(var, "");
      typing->set_node_type(var_class);

      auto * other_var = new Ident(typecase_var.c_str());
      Assn assn(typing, other_var);
      assn.generate_code(settings, indent_lvl+1, false);
      // Prevent an issue where the rhs is deleted
      assn.rhs_ = nullptr;

      alt->block_->generate_code(settings, indent_lvl);

      // End fhe type case
      generate_goto(settings, indent_lvl, end_typecase, true);
    }

    generate_label(settings, indent_lvl, end_typecase, true);
    generate_one_line_comment(settings, indent_lvl, "Typecase END");

    return NO_RETURN_VAR;
  }

}









          

      

      

    

  

    
      
          
            
  
Program Listing for File ASTNode.h

↰ Return to documentation for file (src/ASTNode.h)

#include <utility>

//
// Created by Michal Young on 9/12/18.
//

#ifndef ASTNODE_H
#define ASTNODE_H

#include <assert.h>

#include <string>
#include <sstream>
#include <vector>
#include <iostream>
#include <fstream>
#include <iomanip>

#include "keywords.h"
#include "initialized_list.h"
#include "exceptions.h"
#include "symbol_table.h"
#include "compiler_utils.h"
#include "code_gen_utils.h"

#define NO_RETURN_VAR ""
#define PRINT_INDENT(a) (settings.fout_ << AST::ASTNode::indent_str(a))
#define PADDING_WIDTH 4

// Forward declaration
namespace Quack { class Class; }

namespace AST {
  // Abstract syntax tree.  ASTNode is abstract base class for all other nodes.
  // This is not the final AST for Quack ... it's a quick-and-dirty version
  // that I copied over from the calculator example, and it isn't even the
  // final version from the calculator example.

  struct ASTNode {
    virtual ~ASTNode() = default;

    virtual void print_original_src(unsigned int indent_depth = 0) = 0;
    virtual bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits,
                                             bool is_method) = 0;
    virtual void update_initialized_list(InitializedList &inits, bool is_constructor) {}
    virtual bool perform_type_inference(TypeCheck::Settings &settings,
                                        Quack::Class * parent_type) = 0;
    virtual bool update_inferred_type(TypeCheck::Settings &settings, Quack::Class *inferred_type,
                                      bool is_field) {
      std::string msg = "Unpredicted node type encountered in inferred type update";
      throw TypeCheckerException("Unexpected", msg);
    }
    inline void set_node_type(Quack::Class * new_type) { type_ = new_type; }
    inline Quack::Class* get_node_type() const { return type_; }

    virtual std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                                      bool is_lhs) const = 0;

    void generate_eval_branch(CodeGen::Settings settings, const unsigned indent_lvl,
                              const std::string &true_label, const std::string &false_label);

    static std::string indent_str(unsigned indent_level) {
      return std::string(indent_level, '\t');
    }
    static const std::string define_new_label(const std::string &label_header) {
      std::ostringstream ss;
      ss << label_header << std::setfill('0') << std::setw(PADDING_WIDTH) << label_cnt_++;
      return ss.str();
    }
    static void generate_label(CodeGen::Settings &settings, unsigned indent_lvl,
                               const std::string &label, bool add_new_line=false) {
      PRINT_INDENT(indent_lvl);
      settings.fout_ << label << ": ; /* Null statement */";
      if (add_new_line)
        settings.fout_ << "\n";
    }
    static void generate_goto(CodeGen::Settings &settings, unsigned indent_lvl,
                              const std::string &label, bool add_new_line=false) {
      PRINT_INDENT(indent_lvl);
      settings.fout_ << "goto " << label << ";";
      if (add_new_line)
        settings.fout_ << "\n";
    }
    static const std::string define_new_temp_var() {
      std::ostringstream ss;
      ss << TEMP_VAR_HEADER << std::setfill('0') << std::setw(PADDING_WIDTH) << var_cnt_++;
      return ss.str();
    }
    std::string generate_temp_var(const std::string &var_to_store, CodeGen::Settings settings,
                                  unsigned indent_lvl, bool is_lhs) const;
    static void generate_one_line_comment(CodeGen::Settings settings, const unsigned indent_lvl,
                                          const std::string &msg) {
      PRINT_INDENT(indent_lvl);
      settings.fout_ << "/* " << msg << " */\n";
    }
    virtual bool contains_return_all_paths() { return false; }

   protected:
    Quack::Class * type_ = nullptr;
    static unsigned long label_cnt_;
    static unsigned long var_cnt_;
  };

  /* A block is a sequence of statements or expressions.
   * For simplicity we'll just make it a sequence of ASTNode,
   * and leave it to the parser to build valid structures.
   */
  class Block {
   public:
    Block() : stmts_{std::vector<ASTNode *>()} {}

    ~Block() {
      for (const auto &ptr : stmts_)
        delete ptr;
    }

    void append(ASTNode *stmt) { stmts_.push_back(stmt); }

    void print_original_src(unsigned int indent_depth) {
      bool is_first = true;
      std::string indent_str = std::string(indent_depth, '\t');
      for (const auto &stmt : stmts_) {
       if (!is_first)
         std::cout << "\n";
       is_first = false;

       std::cout << indent_str;
       stmt->print_original_src(indent_depth);
       std::cout << ";";
      }
    }

    bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits,
                                     bool is_method) {
      bool success = true;
      for (auto &stmt : stmts_)
        success = success && stmt->check_initialize_before_use(inits, all_inits, is_method);
      return success;
    }

    bool perform_type_inference(TypeCheck::Settings &settings) {
      for (auto * stmt : stmts_)
        stmt->perform_type_inference(settings, nullptr);
      return true;
    }
    void generate_code(CodeGen::Settings &settings, unsigned indent_lvl = 0) {
      std::string indent_str = AST::ASTNode::indent_str(indent_lvl);

      for (auto * stmt : stmts_)
        stmt->generate_code(settings, indent_lvl + 1, false);
    }
    bool contains_return_all_paths() {
      for (auto * stmt : stmts_)
        if (stmt->contains_return_all_paths())
          return true;
      return false;
    }

    bool empty() { return stmts_.empty(); }
   private:
    std::vector<ASTNode *> stmts_;
  };

  class If : public ASTNode {
   public:
    explicit If(ASTNode *cond, Block* truepart, Block* falsepart) :
        cond_{cond}, truepart_{truepart}, falsepart_{falsepart} {};

    ~If() {
      delete cond_;
      delete truepart_;
      delete falsepart_;
    }

    void print_original_src(unsigned int indent_depth = 0) override {
      std::string indent_str = std::string(indent_depth, '\t');
      std::cout << "if ";
      cond_->print_original_src();
      std::cout << " {\n";
      truepart_->print_original_src(indent_depth + 1);
      std::cout << (!truepart_->empty() ? "\n" : "") << indent_str << "}";

      if (!falsepart_->empty()) {
        std::cout << " else {\n";
        falsepart_->print_original_src(indent_depth + 1);
        std::cout << "\n" << indent_str << "}";
      }
    }
    bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits,
                                     bool is_method) override {
      InitializedList false_lits = inits;

      bool success = cond_->check_initialize_before_use(inits, all_inits, is_method)
                     && truepart_->check_initialize_before_use(inits, all_inits, is_method)
                     && falsepart_->check_initialize_before_use(false_lits, all_inits, is_method);
      // This is used in the constructor to make sure fields initialized on all paths
      if (all_inits != nullptr) {
        *all_inits = inits;
        all_inits->var_union(false_lits);
      }

      inits.var_intersect(false_lits);

      return success;
    }
    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                              bool is_lhs) const override {
      if (is_lhs)
        throw std::runtime_error("LHS is not possible in IF block");

      std::string if_label = define_new_label("if");
      std::string else_label = define_new_label("else");
      std::string end_if_label = define_new_label("end_if");

      cond_->generate_eval_branch(settings, indent_lvl, if_label, else_label);

      generate_one_line_comment(settings, indent_lvl, "True Part If");
      generate_label(settings, indent_lvl, if_label, true);

      truepart_->generate_code(settings, indent_lvl + 1);

      generate_goto(settings, indent_lvl, end_if_label, true);

      generate_one_line_comment(settings, indent_lvl, "False Part If");
      generate_label(settings, indent_lvl, else_label, true);

      if (falsepart_)
        falsepart_->generate_code(settings, indent_lvl + 1);

      generate_one_line_comment(settings, indent_lvl, "End If");
      generate_label(settings, indent_lvl, end_if_label, true);

      return NO_RETURN_VAR;
    }
    bool contains_return_all_paths() override {
      return truepart_->contains_return_all_paths() && falsepart_->contains_return_all_paths();
    }

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override;
   private:
    ASTNode *cond_; // The boolean expression to be evaluated
    Block *truepart_; // Execute this block if the condition is true
    Block *falsepart_; // Execute this block if the condition is false
  };

  /* Identifiers like x and literals like 42 are the
   * leaves of the AST.  A literal can only be evaluated
   * for value_ (the 'eval' method), but an identifier
   * can also be evaluated for location (when we want to
   * store something in it).
   */
  struct Ident : public ASTNode {
    explicit Ident(const char* txt) : text_{txt} {}

    void print_original_src(unsigned int indent_depth = 0) override { std::cout << text_; }

    bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits,
                                     bool is_method) override {
      return check_ident_initialized(inits, all_inits, false);
    }
    bool check_ident_initialized(InitializedList &inits, InitializedList *all_inits,
                                 bool is_field=false) {
      if (text_ == OBJECT_SELF)
        return true;

      if (!inits.exists(text_, is_field)) {
        throw UnitializedVarException(typeid(this).name(), text_, is_field);
//        return false;
      }
      return true;
    }
    void update_initialized_list(InitializedList &inits, bool is_constructor) override {
      add_identifier_to_initialized(inits, false);
    }
    void add_identifier_to_initialized(InitializedList &inits, bool is_field) {
      inits.add(text_, is_field);
    }
    bool update_inferred_type(TypeCheck::Settings &settings, Quack::Class *inferred_type,
                              bool is_field) override;

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override;
    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl ,
                              bool is_lhs) const override {
      return text_;
    }
    const std::string text_;
  };

  template <typename _T>
  struct Literal : public ASTNode {
    explicit Literal(const _T &v) : value_{v} {}
    bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits,
                                     bool is_method) override {
      return true;
    }

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override{
      throw AmbiguousInferenceException(typeid(this).name(), "Not able to infer type for literal");
    }
    const _T value_;
   protected:
    std::string generate_lit_code(CodeGen::Settings &settings, unsigned indent_lvl,
                                  const std::string &gen_func_name_) const;
  };

  struct IntLit : public Literal<int>{
    explicit IntLit(int v) : Literal(v) {};

    void print_original_src(unsigned int indent_depth = 0) override {
      std::cout << std::to_string(value_);
    }

    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                              bool is_lhs) const override {
      return generate_lit_code(settings, indent_lvl, GENERATE_LIT_INT_FUNC);
    }

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override;
  };

  struct BoolLit : public Literal<bool>{
    explicit BoolLit(bool v) : Literal(v) {};

    void print_original_src(unsigned int indent_depth = 0) override {
      std::cout << (value_ ? "true" : "false");
    }

    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                              bool is_lhs) const override {
      if (value_)
        return GENERATED_LIT_TRUE;
      return GENERATED_LIT_FALSE;
    }

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override;
  };

 struct NothingLit : public Literal<std::string>{
    NothingLit() : Literal<std::string>("")  {};

    void print_original_src(unsigned int indent_depth = 0) override {
      std::cout << GENERATED_LIT_NONE;
    }

    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                              bool is_lhs) const override {
      return GENERATED_LIT_NONE;
    }

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override;
  };

  struct StrLit : public Literal<std::string> {
    explicit StrLit(const char* v) : Literal<std::string>(std::string(v)) {}

    void print_original_src(unsigned int indent_depth = 0) override {
      std::cout  << "\"" << value_ << "\"";
    }
    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                              bool is_lhs) const override {
      std::ostringstream ss;
      ss << GENERATE_LIT_STRING_FUNC << "(\"" << value_ << "\")";
      return generate_temp_var(ss.str(), settings, indent_lvl, false);
    }

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override;
  };

  struct Return : public ASTNode {
    ASTNode* right_;

    explicit Return(ASTNode* right) : right_(right) {}

    ~Return() {
      delete right_;
    }

    void print_original_src(unsigned int indent_depth = 0) override {
      std::cout << "return ";
      right_->print_original_src();
    }
    bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits,
                                     bool is_method) override {
      return right_->check_initialize_before_use(inits, all_inits, is_method);
    }
    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                              bool is_lhs) const override;
    bool contains_return_all_paths() override { return true; }

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override;
  };

  struct While : public ASTNode {
    ASTNode* cond_;
    Block* body_;

    explicit While(ASTNode* cond, Block* body) : cond_(cond), body_(body) {};

    ~While() {
      delete cond_;
      delete body_;
    }

    void print_original_src(unsigned int indent_depth = 0) override {
      std::string indent_str = std::string(indent_depth, '\t');
      std::cout << "While ";
      cond_->print_original_src();
      std::cout << " {\n";

      body_->print_original_src(indent_depth + 1);

      if (!body_->empty())
        std::cout << "\n";
      std::cout << indent_str << "}";
    }
    bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits,
                                     bool is_method) override {
      bool success = cond_->check_initialize_before_use(inits, all_inits, is_method);

      InitializedList body_temp_list = inits;
      success = success && body_->check_initialize_before_use(body_temp_list, all_inits, is_method);

      if (all_inits != nullptr)
        all_inits->var_union(body_temp_list);

      return success;
    }

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override;

    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                              bool is_lhs) const override{
      if (is_lhs)
        throw std::runtime_error("While loop cannot be on LHS");

      std::string test_cond_label = define_new_label("test_cond");
      std::string loop_again_label = define_new_label("loop_again");
      std::string end_while_label = define_new_label("end_while");

      generate_one_line_comment(settings, indent_lvl, "WHILE Loop Start");
      generate_goto(settings, indent_lvl, test_cond_label, true);
      generate_label(settings, indent_lvl, loop_again_label, true);

      // Body of the loop is a simple block
      body_->generate_code(settings, indent_lvl + 1);

      generate_label(settings, indent_lvl, test_cond_label, true);

      // Checks while condition
      cond_->generate_eval_branch(settings, indent_lvl, loop_again_label, end_while_label);
      generate_label(settings, indent_lvl, end_while_label, true);

      // Comment for clarity. Delete if cluttering
      generate_one_line_comment(settings, indent_lvl, "END WHILE Loop");

      return NO_RETURN_VAR;
    }
  };

  struct RhsArgs : public ASTNode {
    std::vector<ASTNode*> args_;

    RhsArgs() {}

    ~RhsArgs() {
      for (const auto &arg: args_)
        delete arg;
    }
    unsigned long count() { return args_.size(); }
//    /**
//     * Checks whether there are any input arguments
//     * @return True if there are no arguments
//     */
//    bool empty() { return args_.empty(); }

    void add(ASTNode* new_node) { args_.emplace_back(new_node); }

    void print_original_src(unsigned int indent_depth) override {
      bool is_first = true;
      for (const auto &arg : args_) {
        if (!is_first)
          std::cout << ", ";
        is_first = false;
        arg->print_original_src(indent_depth);
      }
    }
    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                              bool is_lhs) const override {
      throw std::runtime_error("Cannot generate RHS args similar to normal args");
    }
    std::vector<std::string>* generate_args(CodeGen::Settings &settings,
                                            unsigned indent_lvl) const {
      std::vector<std::string> * gen_args = new std::vector<std::string>();

      for (auto * arg: args_) {
        if (auto arg_cast = dynamic_cast<Ident *>(arg)) {
          gen_args->emplace_back(arg_cast->text_);
        } else {
          // Cannot have ARGS on LHS even if incoming is LHS
          std::string temp_var = arg->generate_code(settings, indent_lvl, false);
          gen_args->emplace_back(temp_var);
        }
      }

      return gen_args;
    }

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override{
      std::string msg = "Type inference not valid for right hand side args";
      throw TypeInferenceException("UnexpectedStateReached", msg);
    }

    bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits,
                                     bool is_method) override {
      bool success = true;
      for (auto &arg : args_)
        success = success && arg->check_initialize_before_use(inits, all_inits, is_method);
      return success;
    }
  };

  struct FunctionCall : public ASTNode {
    const std::string ident_;
    RhsArgs* args_;

    FunctionCall(const char* ident, RhsArgs* args) : ident_(ident), args_(args) {}

    ~FunctionCall() {
      delete args_;
    }
    bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits,
                                     bool is_method) override {
      return args_->check_initialize_before_use(inits, all_inits, is_method);
    }

    void print_original_src(unsigned int indent_depth) override {
      std::cout << ident_ << "(";
      args_->print_original_src(indent_depth);
      std::cout << ")";
    }
    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                              bool is_lhs) const override;

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override;
    std::string generate_object_call(Quack::Class * obj_type, std::string object_name,
                                     CodeGen::Settings &settings, unsigned indent_lvl,
                                     bool is_lhs) const;
  };


  struct ObjectCall : public ASTNode {
    ASTNode* object_;
    ASTNode* next_;

    ObjectCall(ASTNode* object, ASTNode* next) : object_(object), next_(next) {}

    ~ObjectCall() {
      delete object_;
      delete next_;
    }

    void print_original_src(unsigned int indent_depth) override {
      object_->print_original_src(indent_depth);
      std::cout << ".";
      next_->print_original_src(indent_depth);
    }
    bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits,
                                     bool is_method) override {
      if (auto obj = dynamic_cast<Ident*>(object_)) {
        if (all_inits != nullptr && obj->text_ == OBJECT_SELF) {
          if (auto next = dynamic_cast<Ident *>(next_))
            return next->check_ident_initialized(inits, all_inits, true);
        } else if(is_method && obj->text_ == OBJECT_SELF) {
          // No need to check fields for this class outside the constructor
          return true;
        }
      }

      bool success = object_->check_initialize_before_use(inits, all_inits, is_method);
      if (dynamic_cast<Ident*>(next_) != nullptr)
        return success;

      return success && next_->check_initialize_before_use(inits, all_inits, is_method);
    }

    void update_initialized_list(InitializedList &inits, bool is_field) override {
      if (auto obj = dynamic_cast<Ident*>(object_))
        if (is_field && obj->text_ == OBJECT_SELF)
          if (auto next = dynamic_cast<Ident*>(next_))
            next->add_identifier_to_initialized(inits, true);
    }
    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                              bool is_lhs) const override {
      // Handle the bottom out of the recursion
      if (auto obj = dynamic_cast<Ident*>(object_))
        return process_object_call(obj->text_, settings, indent_lvl, is_lhs);

      std::string left_obj = object_->generate_code(settings, indent_lvl, is_lhs);
      return process_object_call(left_obj, settings, indent_lvl, is_lhs);
    }
    const std::string process_object_call(const std::string &left_obj, CodeGen::Settings &settings,
                                          unsigned indent_lvl, bool is_lhs) const;

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override;

    bool update_inferred_type(TypeCheck::Settings &settings, Quack::Class *inferred_type,
                              bool is_field) override;
  };

  struct BinOp : public ASTNode {
    std::string opsym;
    ASTNode *left_;
    ASTNode *right_;

    BinOp(const std::string &sym, ASTNode *l, ASTNode *r) : opsym{sym}, left_{l}, right_{r} {};

    ~BinOp() {
      delete left_;
      delete right_;
    }

    void print_original_src(unsigned int indent_depth = 0) override {
      std::cout << "(";
      left_->print_original_src();
      std::cout << " " << opsym << " ";
      right_->print_original_src();
      std::cout << ")";
    }
    bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits,
                                     bool is_method) override {
      return left_->check_initialize_before_use(inits, all_inits, is_method)
             && (opsym == UNARY_OP_NOT
                 || (right_ && right_->check_initialize_before_use(inits, all_inits, is_method)));
    }
    static const std::string op_lookup(const std::string &op) {
      if (op == "+")
        return METHOD_ADD;
      else if (op == "-")
        return METHOD_SUBTRACT;
      else if (op == "*")
        return METHOD_MULTIPLY;
      else if (op == "/")
        return METHOD_DIVIDE;
      else if (op == ">=")
        return METHOD_GEQ;
      else if (op == ">")
        return METHOD_GT;
      else if (op == "<=")
        return METHOD_LEQ;
      else if (op == "<")
        return METHOD_LT;
      else if (op == "==")
        return METHOD_EQUALITY;
      throw UnknownBinOpException(op);
    }
    virtual std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                                      bool is_lhs) const override {
      if (is_lhs)
        throw std::runtime_error("Boolean operator cannot be on LHS");

      // Create the ObjectCall stand-in AST node
      RhsArgs args;
      args.add(right_);
      args.args_[0]->set_node_type(right_->get_node_type());

      FunctionCall func_call(op_lookup(opsym).c_str(), &args);
      func_call.set_node_type(this->type_);

      ObjectCall obj_call(left_, &func_call);
      obj_call.set_node_type(this->type_);
      std::string obj_out = obj_call.generate_code(settings, indent_lvl, is_lhs);

      // Clean up the memory to prevent deleting memory accidentally
      args.args_[0] = nullptr;
      obj_call.object_ = nullptr;
      obj_call.next_ = nullptr;
      func_call.args_ = nullptr;

      // No deletion needed.  Relies on the destructor of ObjectCall which is on the stack
      return obj_out;
    }

    virtual bool perform_type_inference(TypeCheck::Settings &settings,
                                        Quack::Class * parent_type) override;
  };

  struct BoolOp : public BinOp {
    BoolOp(const std::string &sym, ASTNode *l, ASTNode *r) : BinOp(sym, l, r) {};

    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                              bool is_lhs) const override {
      if (is_lhs)
        throw std::runtime_error("BoolOp cannot be a left hand side");

      if (opsym == UNARY_OP_NOT) {
        generate_one_line_comment(settings, indent_lvl, "NOT Start");
        std::string op_var = left_->generate_code(settings, indent_lvl, is_lhs);
        std::string gen_var = "(" + op_var + " == " + GENERATED_LIT_FALSE + ")";
        return generate_temp_var(gen_var, settings, indent_lvl, false);
      }
      // Variable that will store the evaluated result
      std::string eval_bool = generate_temp_var(GENERATED_LIT_FALSE, settings, indent_lvl, false);

      // Labels for jumping
      std::string bool_halfway = define_new_label(opsym + "_HALFWAY");
      std::string bool_true = define_new_label(opsym + "_TRUE");
      std::string bool_end = define_new_label(opsym + "_END");

      // Left Side of Boolean
      generate_one_line_comment(settings, indent_lvl, opsym + " Left Condition");
      if (opsym == METHOD_AND) {
        left_->generate_eval_branch(settings, indent_lvl + 1, bool_halfway, bool_end);
      } else if (opsym == METHOD_OR) {
        left_->generate_eval_branch(settings, indent_lvl + 1, bool_true, bool_halfway);
      } else {
        throw std::runtime_error("Unknown Boolean operator \"" + opsym + "\"");
      }

      generate_label(settings, indent_lvl, bool_halfway);

      generate_one_line_comment(settings, indent_lvl, opsym + " Right Condition");
      right_->generate_eval_branch(settings, indent_lvl + 1, bool_true, bool_end);

      // Short Circuit True
      generate_one_line_comment(settings, indent_lvl, "Boolean Get True");
      generate_label(settings, indent_lvl, bool_true, true);
      PRINT_INDENT(indent_lvl);
      settings.fout_ << eval_bool << " = " << GENERATED_LIT_TRUE << ";\n";


      // End Boolean
      generate_label(settings, indent_lvl, bool_end, true);
      generate_one_line_comment(settings, indent_lvl, opsym + " End");
      return eval_bool;
    }

    void generate_eval_bool_op(CodeGen::Settings settings, const unsigned indent_lvl,
                               const std::string &true_label, const std::string &false_label) {
      if (opsym == UNARY_OP_NOT) {
        return left_->generate_eval_branch(settings, indent_lvl, false_label, true_label);
      }

      std::string halfway_label = define_new_label("halfway");
      if (opsym == METHOD_AND) {
        generate_one_line_comment(settings, indent_lvl, "Generate AND");
        left_->generate_eval_branch(settings, indent_lvl + 1, halfway_label, false_label);
        generate_label(settings, indent_lvl, halfway_label, true);
      } else if (opsym == METHOD_OR) {
        generate_one_line_comment(settings, indent_lvl, "Generate OR");
        left_->generate_eval_branch(settings, indent_lvl + 1, true_label, halfway_label);
        generate_label(settings, indent_lvl, halfway_label, true);
      } else {
        throw std::runtime_error("Unknown Boolean operator " + opsym);
      }
      right_->generate_eval_branch(settings, indent_lvl + 1, true_label, false_label);
    }

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type) override;
  };

  struct UniOp : public ASTNode {
    std::string opsym;
    ASTNode *right_;

    UniOp(const std::string &sym, ASTNode *r) : opsym{std::move(sym)}, right_{r} {};

    ~UniOp() { delete right_; }

    void print_original_src(unsigned int indent_depth = 0) override {
      std::cout << "(" << opsym << " ";
      right_->print_original_src();
      std::cout << ")";
    }
    bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits,
                                     bool is_method) override {
      return right_->check_initialize_before_use(inits, all_inits, is_method);
    }

    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                              bool is_lhs) const override;

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override;
  };

  struct Typing : public ASTNode {
    Typing(ASTNode* expr, const std::string &type_name) : expr_(expr), type_name_(type_name) {}

    ~Typing() {
      delete expr_;
    }

    ASTNode* expr_;
    std::string type_name_;

    void print_original_src(unsigned int indent_depth) override {
      expr_->print_original_src(indent_depth);
      if (!type_name_.empty())
        std::cout << " : " << type_name_;
    }

    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                              bool is_lhs) const override;
//    /**
//     * Helper function used to check if the specified type name actually exists.
//     *
//     * @param type_name Name of the type used
//     * @return True if the type_name_ is a valid class.
//     */
//    bool check_type_name_exists(const std::string &type_name) const;

    bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits,
                                     bool is_method) override {
//      if (!check_type_name_exists(type_name_))
//        return false;

      return expr_->check_initialize_before_use(inits, all_inits, is_method);
    }
    void update_initialized_list(InitializedList &inits, bool is_constructor) override {
      expr_->update_initialized_list(inits, is_constructor);
    }

    bool update_inferred_type(TypeCheck::Settings &settings, Quack::Class *inferred_type,
                              bool is_field) override;

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override{
      configure_initial_typing(BASE_CLASS);

      bool success = expr_->perform_type_inference(settings, parent_type);

      return success && verify_typing();
    }

   private:
    bool configure_initial_typing(Quack::Class* other_type);
    bool verify_typing();
  };

  class TypeAlternative {
   public:
    TypeAlternative(const std::string &t1, const std::string &t2, Block* block)
              : type_names_{t1,t2}, block_(block) {}

    ~TypeAlternative() { delete block_; }

    void print_original_src(unsigned int indent_depth) {
      std::cout << type_names_[0] << " : " << type_names_[1] << " {\n";
      block_->print_original_src(indent_depth + 1);

      std::cout << "\n" << std::string(indent_depth, '\t') << "}";
    }

    std::string type_names_[2];
    Block* block_;
  };


  struct Assn : public ASTNode {
    Typing* lhs_;
    ASTNode* rhs_;

    Assn(Typing* lhs, ASTNode* rhs) : lhs_(lhs), rhs_(rhs) {};

    ~Assn() {
      delete lhs_;
      delete rhs_;
    }

    void print_original_src(unsigned int indent_depth = 0) override {
      lhs_->print_original_src(indent_depth);
      std::cout << " = ";
      rhs_->print_original_src(indent_depth);
    }
    bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits,
                                     bool is_method) override {
      bool success = rhs_->check_initialize_before_use(inits, all_inits, is_method);
      if (!success)
        return false;

      bool is_constructor = (all_inits != nullptr);
      lhs_->update_initialized_list(inits, is_constructor);
      if (is_constructor)
        all_inits->var_union(inits);

      return lhs_->check_initialize_before_use(inits, all_inits, is_method);
    }

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override{
      bool success = rhs_->perform_type_inference(settings, nullptr);

      success = success && lhs_->update_inferred_type(settings, rhs_->get_node_type(), false);

      success = success && lhs_->perform_type_inference(settings, nullptr);
      return success;
    }
    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                              bool is_lhs) const override;
  };

  struct Typecase : public ASTNode {
    Typecase(ASTNode* expr, std::vector<TypeAlternative*>* alts) : expr_(expr), alts_(alts) {}

    ~Typecase() {
      delete expr_;
      for (const auto &alt : *alts_)
        delete alt;
      delete alts_;
    }

    void print_original_src(unsigned int indent_depth) override {
      std::string indent_str = std::string(indent_depth, '\t');
      std::cout << KEY_TYPECASE << " ";
      expr_->print_original_src(0);
      std::cout << " {\n";
      bool is_first = true;

      // Print the alternate blocks
      for (const auto &alt : *alts_) {
        if (!is_first)
          std::cout << "\n";
        is_first = false;
        std::cout << indent_str << "\t";
        alt->print_original_src(indent_depth + 1);
      }

      if (!alts_->empty())
        std::cout << "\n";
      std::cout << indent_str << "}";
    }

    bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class * parent_type) override;

    bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits,
                                     bool is_method) override {
      bool success = expr_->check_initialize_before_use(inits, all_inits, false);
      all_inits->var_union(inits);

      for (unsigned i = 0; i < alts_->size(); i++) {
        TypeAlternative * alt = (*alts_)[i];
        InitializedList type_init(inits);

        // Add the typed object
        type_init.add(alt->type_names_[0], false);
        success = success && alt->block_->check_initialize_before_use(type_init, all_inits, false);

        // Update the initialized variable lists.
        if (i == 0)
          inits = type_init;
        // Removed as no effect. Anyway not correct as may not match any typecase
//        else
//          inits.var_intersect(type_init);
        all_inits->var_union(type_init);
      }

      return success;
    }
    bool contains_return_all_paths() override { return false; }

    std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl,
                              bool is_lhs) const override;

   private:
    ASTNode* expr_;
    std::vector<TypeAlternative*>* alts_;
  };
}
#endif //ASTNODE_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File CMakeLists.txt

↰ Return to documentation for file (src/CMakeLists.txt)

cmake_minimum_required(VERSION 3.10)

set(BIN_NAME code_generator)

project(${BIN_NAME})
set(CMAKE_CXX_STANDARD 14)
set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -Wall")

set(CMAKE_BINARY_DIR ${CMAKE_SOURCE_DIR}/bin)
set(EXECUTABLE_OUTPUT_PATH ${CMAKE_BINARY_DIR})

IF(APPLE)
  set(REFLEX_LIB "/usr/local/lib/libreflex.a")
  set(REFLEX_INCLUDE "/usr/local/include/reflex")
  set(REFLEX reflex)
ELSE(APPLE)
  set(REFLEX_LIB "/home/faculty/michal/classes/cis461/RE-flex/lib/libreflex.a")
  set(REFLEX_INCLUDE "/home/faculty/michal/classes/cis461/RE-flex/include")
  set(REFLEX "/home/faculty/michal/classes/cis461/RE-flex/bin/reflex")
  link_directories("/home/users/zayd/boost_1_68_0/stage/lib")
ENDIF(APPLE)

# Run re-Flex
add_custom_command(
    COMMAND  ${REFLEX} --bison-cc --bison-locations --header-file ${CMAKE_CURRENT_SOURCE_DIR}/quack.lxx
    OUTPUT   lex.yy.cpp lex.yy.h
    DEPENDS  quack.lxx quack.tab.hxx
)
# Run Bison
add_custom_command(
    COMMAND bison -d -v ${CMAKE_CURRENT_SOURCE_DIR}/quack.yxx --report-file=debug.output
    OUTPUT  quack.tab.cxx quack.tab.hxx location.hh position.hh stack.hh
    DEPENDS quack.yxx
)

include_directories(
        ${CMAKE_CURRENT_BINARY_DIR}
        ${REFLEX_INCLUDE}
        ${CMAKE_CURRENT_SOURCE_DIR}
        ${Boost_INCLUDE_DIRS}
)

add_executable(${BIN_NAME}
               main.cpp
               quack_program.h
               quack_class.h quack_class.cpp
               quack_param.h quack_param.cpp
               quack_field.h
               lex.yy.h lex.yy.cpp quack.tab.cxx
               messages.h messages.cpp
               ASTNode.h ASTNode.cpp
               type_checker.h
               symbol_table.h
               initialized_list.h
               exceptions.h
               compiler_utils.h
               code_generator.h
               code_gen_utils.h)

target_link_libraries(${BIN_NAME} ${REFLEX_LIB})









          

      

      

    

  

    
      
          
            
  
Program Listing for File README.md

↰ Return to documentation for file (src/README.md)

## Installation Instructions

A build script is included for your convenience.  Simply run `./build.sh`.  This will create a binary file `bin/code_generator`. Note that this program uses the `Boost` library. I have installed a copy of Boost on ix-dev in the location `/home/users/zayd/boost_1_68_0`.  Global read and execute permissions were given on this folder.

To run the program, simply call:

`bin/code_generator <filename>`

This code iterates through all steps of the compilation process namely:
1. Lexing
2. Parsing
3. AST Construction
4. Type Checking
5. Code generation

If an error is encountered, the compiler quits immediately.  Otherwise, the program generates an output `.c` file.  This file is in the same location as the specified `<filename>` passed to the script. The filename is also the same.  The only modification is that the file extension is changed to `.c`.

To compile the generated output, you call:

`gcc <filename.c> builtins.c`

Observe that `builtins.c` is a dependency of the generated code.  `builtins.c` and `builtins.h` are included in this directory.  Calling `gcc` as above should yield a compiled binary named `a.out` (or whatever name you specify with the `-o` option).  This file can simply be run via: `./a.out`.

## Testbench

All test cases are in the repo folder `hw/demo` and for the programs that are valid, the expected output is in the folder `hw/demo/expected`.

The full testbench suite was verified on my Mac (running Mojave) and on ix-dev.

## GitHub Repo

The GitHub repository cited in the config file **is a private repository.** I have sent you a collaborator invitation so you can download and use it.









          

      

      

    

  

    
      
          
            
  
Program Listing for File base_class.h

↰ Return to documentation for file (src/base_class.h)

//
// Created by Zayd Hammoudeh on 11/15/18.
//

#include <stdlib.h>

typedef struct {
  void* (*constructor)(Obj* self);
  void* super_;
  char* (*PRINT)(Obj* self);
  char* (*STR)(Obj self);
} Obj;

Q_String Obj_STR(Obj* self) {
  char *buf = malloc(20);
  scanf_s(buf, "<object %08x>", self)
  return buf;
}

void Obj_PRINT(Obj * self) {
  return self->STR();
}

void* Obj_Constructor(Obj * self) {
  self = (Obj*) malloc(sizeof(Obj));

  self->super_ = NULL;
  self->PRINT = Obj_PRINT;
  self->STR = Obj_STR;

  return (void*) self;
}









          

      

      

    

  

    
      
          
            
  
Program Listing for File builtins.c

↰ Return to documentation for file (src/builtins.c)

/*
 * The built-in classes of Quack
 * (incomplete implementation)
 *
 */
#include <stdio.h>
#include <stdlib.h>  /* Malloc lives here; might replace with gc.h    */
#include <string.h>  /* For strcpy; might replace with cords.h from gc */
#include <stdbool.h>

#include "builtins.h"


/* ==============
 * Obj
 * Fields: None
 * Methods:
 *    Constructor  (called after allocation)
 *    STR
 *    PRINT
 *    EQUALS
 *
 * ==============
 */

class_Obj the_class_Obj;

/* Constructor */
obj_Obj new_Obj() {
  obj_Obj new_thing = (obj_Obj) malloc(sizeof(struct obj_Obj_struct));
  new_thing->clazz = the_class_Obj;
  return new_thing;
}

/* Obj:STR */
obj_String Obj_method_STR(obj_Obj this) {
  char * rep;
  asprintf(&rep, "<Object at %08x>", (unsigned)this);
  obj_String str = str_literal(rep);
  return str;
}

/* Obj:PRINT */
obj_Obj Obj_method_PRINT(obj_Obj this) {
  obj_String str = this->clazz->STR(this);
  fprintf(stdout, "%s", str->text);
  return this;
}

/* Obj:EQUALS (Note we may want to replace this */
obj_Boolean Obj_method_EQUALS(obj_Obj this, obj_Obj other) {
  if (this == other) {
    return lit_true;
  } else {
    return lit_false;
  }
}


/* The Obj Class (a singleton) */
struct class_Obj_struct  the_class_Obj_struct = {
  NULL,
  new_Obj,     /* Constructor */
  Obj_method_EQUALS,
  Obj_method_PRINT,
  Obj_method_STR
};

class_Obj the_class_Obj = &the_class_Obj_struct;


/* ================
 * String
 * Fields:
 *    One hidden field, currently holding char*
 *    (change later to a rope for garbage collection)
 * Methods:
 *    Those of Obj, plus ordering, concatenation
 *    (Incomplete for now.)
 * ==================
 */

/* Constructor */
obj_String new_String(  ) {
  obj_String new_thing = (obj_String) malloc(sizeof(struct obj_String_struct));
  new_thing->clazz = the_class_String;
  return new_thing;
}

/* String:STR */
obj_String String_method_STR(obj_String this) {
  return this;
}

//obj_String String_method_PRINT(obj_String this) {
//  fprintf(stdout, "%s", this->text);
//  return this;
//}

/* String:EQUALS (Note we may want to replace this */
obj_Boolean String_method_EQUALS(obj_String this, obj_Obj other) {
  obj_String other_str = (obj_String) other;
  /* But is it really? */
  if (other_str->clazz == the_class_String && strcmp(this->text, other_str->text) == 0)
    return lit_true;
  return lit_false;
}

obj_String String_method_PLUS(obj_String this, obj_String other) {
  char* combo;
  asprintf(&combo, "%s%s", this->text, other->text);
  return str_literal(combo);
}

obj_Boolean String_method_LESS(obj_String this, obj_String other) {
  return (strcmp(this->text, other->text) < 0) ? lit_true : lit_false;
}

obj_Boolean String_method_MORE(obj_String this, obj_String other) {
  return (strcmp(this->text, other->text) > 0) ? lit_true : lit_false;
}

obj_Boolean String_method_ATLEAST(obj_String this, obj_String other) {
  return (strcmp(this->text, other->text) <= 0) ? lit_true : lit_false;
}

obj_Boolean String_method_ATMOST(obj_String this, obj_String other) {
  return (strcmp(this->text, other->text) >= 0) ? lit_true : lit_false;
}

/* The String Class (a singleton) */
struct  class_String_struct  the_class_String_struct = {
  &the_class_Obj_struct,
  new_String,     /* Constructor */
  String_method_EQUALS,
  Obj_method_PRINT,
  String_method_STR,
  String_method_ATLEAST,
  String_method_ATMOST,
  String_method_LESS,
  String_method_MORE,
  String_method_PLUS
};

class_String the_class_String = &the_class_String_struct;

/*
 * Internal use function for creating String objects
 * from char*.  Use this to create string literals.
 */
obj_String str_literal(char *s) {
  char *rep;
  obj_String str = the_class_String->constructor();
  str->text = s;
  return str;
}

/* ================
 * Boolean
 * Fields:
 *    One hidden field, an int (0 for False, -1 for True)
 * Methods:
 *    Those of Obj
 * =================
 */
/* Constructor */
obj_Boolean new_Boolean(  ) {
  obj_Boolean new_thing = (obj_Boolean)
    malloc(sizeof(struct obj_Boolean_struct));
  new_thing->clazz = the_class_Boolean;
  return new_thing;
}

/* Boolean:STR */
obj_String Boolean_method_STR(obj_Boolean this) {
  if (this == lit_true) {
    return str_literal("true");
  } else if (this == lit_false) {
    return str_literal("false");
  } else {
    fprintf(stderr, "Unknown boolean object");
    exit(EXIT_FAILURE);
//    return str_literal("!!!BOGUS BOOLEAN");
  }
}

/* Inherit Obj:EQUAL, since we have only two
 * objects of class Boolean.
 */

/* Inherit Obj:PRINT, which will call Boolean:STR */

/* The Boolean Class (a singleton) */
struct  class_Boolean_struct  the_class_Boolean_struct = {
  &the_class_Obj_struct,
  new_Boolean,     /* Constructor */
  Obj_method_EQUALS,
  Obj_method_PRINT,
  Boolean_method_STR
};

class_Boolean the_class_Boolean = &the_class_Boolean_struct;

/*
 * These are the only two objects of type Boolean that
 * should ever exist. The constructor just picks one of
 * them.
 */
struct obj_Boolean_struct lit_false_struct = { &the_class_Boolean_struct, 0 };
obj_Boolean lit_false = &lit_false_struct;
struct obj_Boolean_struct lit_true_struct = { &the_class_Boolean_struct, 1 };
obj_Boolean lit_true = &lit_true_struct;

/* ==============
 * Nothing (really just a singleton Obj)
 * Fields: None
 * Methods:
 *    Constructor  (called after allocation)
 *    STR
 *    PRINT
 *    EQUALS
 *
 * ==============
 */
/*  Constructor */
obj_Nothing new_Nothing(  ) {
  return none;
}

/* Boolean:STR */
obj_String Nothing_method_STR(obj_Nothing this) {
    return str_literal("<nothing>");
}

/* Inherit Obj:EQUAL, since we have only one
 * object of class None
 */

/* Inherit Obj:PRINT, which will call Nothing:STR */

/* The Nothing Class (a singleton) */
struct  class_Nothing_struct  the_class_Nothing_struct = {
  &the_class_Obj_struct,
  new_Nothing,     /* Constructor */
  Obj_method_EQUALS,
  Obj_method_PRINT,
  Nothing_method_STR
};

class_Nothing the_class_Nothing = &the_class_Nothing_struct;

/*
 * This is the only instance of class Nothing that
 * should ever exist
 */
struct obj_Nothing_struct nothing_struct = { &the_class_Nothing_struct };
obj_Nothing none = &nothing_struct;

/* ================
 * Int
 * Fields:
 *    One hidden field, an int
 * Methods:
 *    Those of Obj
 *    PLUS
 *    LESS
 *    (add more later)
 * =================
 */

/* Constructor */
obj_Int new_Int(  ) {
  obj_Int new_thing = (obj_Int)malloc(sizeof(struct obj_Int_struct));
  new_thing->clazz = the_class_Int;
  new_thing->value = 0;
  return new_thing;
}

/* Int:STR */
obj_String Int_method_STR(obj_Int this) {
  char *rep;
  asprintf(&rep, "%d", this->value);
  return str_literal(rep);
}

/* Int:EQUALS */
obj_Boolean Int_method_EQUALS(obj_Int this, obj_Obj other) {
  obj_Int other_int = (obj_Int) other;
  /* But is it? */
  if (other_int->clazz != this->clazz || this->value != other_int->value) {
    return lit_false;
  }
  return lit_true;
}

/* Inherit Obj:PRINT, which will call Int:STR */
// FixMe Inherit Obj::Print

/* LESS (new method) */
obj_Boolean Int_method_LESS(obj_Int this, obj_Int other) {
  return this->value < other->value ? lit_true: lit_false;
}
/* MORE (new method) */
obj_Boolean Int_method_MORE(obj_Int this, obj_Int other) {
  return this->value > other->value ? lit_true: lit_false;
}
/* ATLEAST (new method) */
obj_Boolean Int_method_ATMOST(obj_Int this, obj_Int other) {
  return this->value <= other->value ? lit_true: lit_false;
}
/* ATMOST (new method) */
obj_Boolean Int_method_ATLEAST(obj_Int this, obj_Int other) {
  return this->value >= other->value ? lit_true: lit_false;
}

/* PLUS (new method) */
obj_Int Int_method_PLUS(obj_Int this, obj_Int other) {
  return int_literal(this->value + other->value);
}

/* SUBTRACT (new method) */
obj_Int Int_method_MINUS(obj_Int this, obj_Int other) {
  return int_literal(this->value - other->value);
}

/* PLUS (new method) */
obj_Int Int_method_TIMES(obj_Int this, obj_Int other) {
  return int_literal(this->value * other->value);
}

/* SUBTRACT (new method) */
obj_Int Int_method_DIVIDE(obj_Int this, obj_Int other) {
  return int_literal(this->value / other->value);
}

/* The Int Class (a singleton) */
struct class_Int_struct  the_class_Int_struct = {
  &the_class_Obj_struct,
  new_Int,     /* Constructor */
  Int_method_EQUALS,
  Obj_method_PRINT,
  Int_method_STR,
  Int_method_ATLEAST,
  Int_method_ATMOST,
  Int_method_DIVIDE,
  Int_method_LESS,
  Int_method_MINUS,
  Int_method_MORE,
  Int_method_PLUS,
  Int_method_TIMES
};

class_Int the_class_Int = &the_class_Int_struct;

/* Integer literals constructor,
 * used by compiler and not otherwise available in
 * Quack programs.
 */
obj_Int int_literal(int n) {
  obj_Int boxed = new_Int();
  boxed->value = n;
  return boxed;
}

bool is_subtype(class_Obj obj, class_Obj other) {
  if (obj == other)
    return true;
  if (obj->super_ == NULL)
    return false;
  return is_subtype(obj->super_, other);
}

bool is_bool_true(obj_Boolean cond_val) {
  return cond_val == lit_true;
}









          

      

      

    

  

    
      
          
            
  
Program Listing for File builtins.h

↰ Return to documentation for file (src/builtins.h)

/*
 * The Quack runtime needs a base class Obj and a handful
 * of built-in classes  (Int, String, Nothing, Boolean)
 *
 * 2018 note (FIXME): The class structure needs a field that
 * points to the supertype.
 */
#ifndef Builtins_h
#define Builtins_h

#include <stdbool.h>

/* Naming conventions:
 * class_X means a reference to the class structure for class X,
 * i.e., pointer to the struct that contains the method table.
 *
 * obj_X means the corresponding object structure reference,
 * i.e., a pointer to the struct where instance variables live.
 *
 * For each, we'll define a struct tag with *_struct and
 * and then define a reference to that struct with a typedef,
 * e.g., class_Obj will be typedefed to struct class_Obj_struct *.
 * Each class will have a single instantiation as the_class_X.
 * the_class_X is a pointer to a statically allocated structure.
 *
 * All programmer-visible fields of objects are references to
 * other objects. Boolean, Int, and String have "hidden" fields
 * that contain their unboxed primitives.
 * Classes are essentially vectors of function pointers, but for
 * convenience and checking we declare them as (pointers to)
 * structs containing function pointers with particular signatures.
 * The receiver object ('this' in Quack) is an implicit argument
 * in Quack but an explicit argument in the runtime.
 */

/* The following object types are "known" from Obj, in the
 * sense that there are Obj methods that return these types.
 */
struct obj_String_struct;
typedef struct obj_String_struct* obj_String;

struct obj_Boolean_struct;
typedef struct obj_Boolean_struct* obj_Boolean;

/* ==============
 * Obj
 * Fields: None
 * Methods:
 *    Constructor  (called after allocation)
 *    STR
 *    PRINT
 *    EQUALS
 *
 * ==============
 */

struct class_Obj_struct;
typedef struct class_Obj_struct* class_Obj;

typedef struct obj_Obj_struct {
  struct class_Obj_struct *clazz;
} * obj_Obj;

struct class_Obj_struct {
  class_Obj super_;

  /* Method table */
  obj_Obj (*constructor) ( void );
  obj_Boolean (*EQUALS) (obj_Obj, obj_Obj);
  obj_Obj (*PRINT) (obj_Obj);
  obj_String (*STR) (obj_Obj);
};

extern class_Obj the_class_Obj; /* Initialized in Builtins.c */
extern struct class_Obj_struct the_class_Obj_struct;

/* ================
 * String
 * Fields:
 *    One hidden field, currently holding char*
 *    (change later to a rope for garbage collection)
 * Methods:
 *    Those of Obj, plus ordering, concatenation
 *    (Incomplete for now.)
 * ==================
 */

struct class_String_struct;
typedef struct class_String_struct* class_String;

typedef struct obj_String_struct {
  class_String clazz;
  char *text;     /* FIXME: Make this a garbage-collectable rope */
} * obj_String;

struct class_String_struct {
  class_Obj super_;

  /* Method table: Inherited or overridden */
  obj_String (*constructor) ( void );
  obj_Boolean (*EQUALS) (obj_String, obj_Obj);
//  obj_String (*PRINT) (obj_String);
  obj_Obj (*PRINT) (obj_Obj);
  obj_String (*STR) (obj_String);

  /* Method table: Introduced in String */
  obj_Boolean (*ATLEAST) (obj_String, obj_String);
  obj_Boolean (*ATMOST) (obj_String, obj_String);
  obj_Boolean (*LESS) (obj_String, obj_String);
  obj_Boolean (*MORE) (obj_String, obj_String);

  obj_String (*PLUS) (obj_String, obj_String);
};

extern class_String the_class_String;
extern struct class_String_struct the_class_String_struct;

/* Construct an object from a string literal.
 * This is not available to the Quack programmer, but
 * is used by the compiler to create a literal string
 * from a Quack literal string.
 */
extern obj_String str_literal(char *s);

/* ================
 * Boolean
 * Fields:
 *    One hidden field, an int (0 for False, -1 for True)
 * Methods:
 *
 * =================
 */

struct class_Boolean_struct;
typedef struct class_Boolean_struct* class_Boolean;

typedef struct obj_Boolean_struct {
  class_Boolean  clazz;
  int value;
} * obj_Boolean;

struct class_Boolean_struct {
  class_Obj super_;

  /* Method table: Inherited or overridden */
  obj_Boolean (*constructor) ( void );
  obj_Boolean (*EQUALS) (obj_Obj, obj_Obj); /* Inherit */
  obj_Obj (*PRINT) (obj_Obj);               /* Inherit */
  obj_String (*STR) (obj_Boolean);
};

extern class_Boolean the_class_Boolean;
extern struct class_Boolean_struct the_class_Boolean_struct;

/* There are only two instances of Boolean,
 * lit_true and lit_false
 * (i.e., the values of the literals true and false)
 * The constructor should return one of them;
 * maybe lit_false.
 */
extern obj_Boolean lit_false;
extern obj_Boolean lit_true;


/* ==============
 * Nothing (really just a singleton Obj)
 * Fields: None
 * Methods:
 *    Constructor  (called after allocation)
 *    STR
 *    PRINT
 *    EQUALS
 *
 * ==============
 */

struct class_Nothing_struct;
typedef struct class_Nothing_struct* class_Nothing;

typedef struct obj_Nothing_struct {
  class_Nothing clazz;
} * obj_Nothing;

/* Although there is little reason to call methods on the none
 * object, the only instance of Nothing, we could call PRINT on
 * it or compare it to something.  It's STR method should return
 * "None".
 */
struct class_Nothing_struct {
  class_Obj super_;

  /* Method table */
  obj_Nothing (*constructor) ( void );
  obj_Boolean (*EQUALS) (obj_Obj, obj_Obj); /* Inherited */
  obj_Obj (*PRINT) (obj_Obj);               /* Inherited */
  obj_String (*STR) (obj_Nothing);
};

extern class_Nothing the_class_Nothing;
extern struct class_Nothing_struct the_class_Nothing_struct;

/* There is a single instance of Nothing,
 * called nothing
 */
extern obj_Nothing none;

/* ================
 * Int
 * Fields:
 *    One hidden field, an int
 * Methods:
 *    STR  (override)
 *    PRINT   (inherit)
 *    EQUALS  (override)
 *    LESS
 *    MORE
 *    ATLEAST
 *    ATMOST
 *    PLUS
 *    MINUS
 *    DIVIDE
 *    TIMES
 * =================
 */

struct class_Int_struct;
typedef struct class_Int_struct* class_Int;

typedef struct obj_Int_struct {
  class_Int  clazz;
  int value;
} * obj_Int;

struct class_Int_struct {
  class_Obj super_;

  /* Method table: Inherited or overridden */
  obj_Int (*constructor) ( void );

  obj_Boolean (*EQUALS) (obj_Int, obj_Obj); /* Overridden */
  obj_Obj (*PRINT) (obj_Obj);      /* Inherited */
  obj_String (*STR) (obj_Int);  /* Overridden */

  obj_Boolean (*ATLEAST) (obj_Int, obj_Int);   /* Introduced */
  obj_Boolean (*ATMOST) (obj_Int, obj_Int);   /* Introduced */
  obj_Int (*DIVIDE) (obj_Int, obj_Int);       /* Introduced */
  obj_Boolean (*LESS) (obj_Int, obj_Int);   /* Introduced */
  obj_Int (*MINUS) (obj_Int, obj_Int);       /* Introduced */
  obj_Boolean (*MORE) (obj_Int, obj_Int);   /* Introduced */
  obj_Int (*PLUS) (obj_Int, obj_Int);       /* Introduced */
  obj_Int (*TIMES) (obj_Int, obj_Int);       /* Introduced */
};

extern class_Int the_class_Int;
extern struct class_Int_struct the_class_Int_struct;

/* Integer literals constructor,
 * used by compiler and not otherwise available in
 * Quack programs.
 */
extern obj_Int int_literal(int n);


/* ===============================
 * Make all the methods we might
 * inherit visible to user code
 *================================
 */
obj_Obj new_Obj();
obj_String Obj_method_STR(obj_Obj this);
obj_Obj Obj_method_PRINT(obj_Obj this);
obj_Boolean Obj_method_EQUALS(obj_Obj this, obj_Obj other);

obj_String new_String();
obj_String String_method_STR(obj_String this);
//obj_String String_method_PRINT(obj_String this);
obj_Boolean String_method_EQUALS(obj_String this, obj_Obj other);
obj_String String_method_PLUS(obj_String this, obj_String other);
obj_Boolean String_method_LESS(obj_String this, obj_String other);
obj_Boolean String_method_MORE(obj_String this, obj_String other);
obj_Boolean String_method_ATLEAST(obj_String this, obj_String other);
obj_Boolean String_method_ATMOST(obj_String this, obj_String other);

obj_String Nothing_method_STR(obj_Nothing this);

obj_Boolean new_Boolean();
obj_String Boolean_method_STR(obj_Boolean this);

obj_Int new_Int();
obj_String Int_method_STR(obj_Int this);
obj_Boolean Int_method_EQUALS(obj_Int this, obj_Obj other);
obj_Boolean Int_method_LESS(obj_Int this, obj_Int other);
obj_Boolean Int_method_MORE(obj_Int this, obj_Int other);
obj_Boolean Int_method_ATLEAST(obj_Int this, obj_Int other);
obj_Boolean Int_method_ATMOST(obj_Int this, obj_Int other);
obj_Int Int_method_PLUS(obj_Int this, obj_Int other);
obj_Int Int_method_MINUS(obj_Int this, obj_Int other);
obj_Int Int_method_DIVIDE(obj_Int this, obj_Int other);
obj_Int Int_method_TIMES(obj_Int this, obj_Int other);

bool is_subtype(class_Obj obj, class_Obj other);

#endif









          

      

      

    

  

    
      
          
            
  
Program Listing for File code_gen_utils.h

↰ Return to documentation for file (src/code_gen_utils.h)

//
// Created by Zayd Hammoudeh on 11/16/18.
//

#ifndef TYPE_CHECKER_CODE_GEN_UTILS_H
#define TYPE_CHECKER_CODE_GEN_UTILS_H

#include <fstream>
#include "symbol_table.h"

// Forward Declaration
namespace Quack { class Class; }

namespace CodeGen {
  struct Settings {
    std::ofstream & fout_;
    Quack::Class * return_type_;
    Symbol::Table * st_;

    explicit Settings(std::ofstream& fout) : fout_(fout), return_type_(nullptr), st_(nullptr) {}
  };
}

#endif //TYPE_CHECKER_CODE_GEN_UTILS_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File code_generator.h

↰ Return to documentation for file (src/code_generator.h)

//
// Created by Zayd Hammoudeh on 11/15/18.
//

#ifndef TYPE_CHECKER_CODE_GENERATOR_H
#define TYPE_CHECKER_CODE_GENERATOR_H

#include <string>
#include <iomanip>
#include <sstream>
#include <fstream>
#include <stack>

#include "quack_program.h"
#include "quack_class.h"
#include "quack_param.h"
#include "compiler_utils.h"
#include "ASTNode.h"

namespace CodeGen {
  class Gen {
   public:

    Gen(Quack::Program * prog, const std::string &quack_filename) : prog_(prog) {
      #ifdef _WIN32
        char file_sep = '\\';
      #else
        char file_sep = '/';
      #endif
      std::size_t per_loc = quack_filename.rfind('.');
      std::size_t slash_loc = quack_filename.rfind(file_sep);

      // Preserve path and filename for the generated code
      if (per_loc==std::string::npos || (slash_loc != std::string::npos && per_loc < slash_loc)) {
        output_file_path_ = quack_filename;
      } else if (per_loc == 0 || (slash_loc != std::string::npos && per_loc == slash_loc + 1)) {
        throw std::runtime_error("It appears you have only file extension and no file name");
      } else {
        output_file_path_ = quack_filename.substr(0, per_loc);
      }
      output_file_path_ += ".c";

      fout_.open(output_file_path_);
    }

    ~Gen() {
      fout_.close();
    }
    void run() {
      export_includes();

      std::vector<Quack::Class*> user_classes = topologically_sort_classes();

      CodeGen::Settings settings(fout_);
      for (auto q_class : user_classes)
        q_class->generate_code(settings);

      export_main(settings);
      std::cout << "Code generation completed successfully." << std::endl;
    }

   private:
    static std::vector<Quack::Class*> topologically_sort_classes() {
      std::vector<Quack::Class*> user_classes;
      for (auto & class_pair : *Quack::Class::Container::singleton()) {
        std::stack<Quack::Class*> stack;
        Quack::Class* q_class = class_pair.second;
        if (!q_class->is_user_class())
          continue;
        do {
          bool found = false;
          for (auto * temp_class : user_classes) {
            if (temp_class->name_ == q_class->name_) {
              found = true;
              break;
            }
          }

          if (found)
            break;

          stack.push(q_class);
          q_class = q_class->super_;
        } while(q_class && q_class->is_user_class());

        // Add all new classes with super classes first
        while(!stack.empty()) {
          user_classes.emplace_back(stack.top());
          stack.pop();
        }
      }
      return user_classes;
    }
    void export_includes() {
      std::pair<std::string, bool> libs[] = {{"stdlib", false},
                                             {"stdio", false},
                                             {"stdbool", false},
                                             {"builtins", true}};
      for (auto &lib_pair : libs) {
        fout_ << "#include " << (lib_pair.second ? "\"" : "<")
              << lib_pair.first << ".h" << (lib_pair.second ? "\"" : ">") << "\n";
      }
      fout_ << std::endl;
    }
    void generate_main(CodeGen::Settings settings, const std::string &main_subfunc_name) {
      Quack::Class * nothing_class = Quack::Class::Container::Nothing();

      fout_ << "\n"
            << nothing_class->generated_object_type_name() << " " << main_subfunc_name << "() {\n";

      settings.return_type_ = Quack::Class::Container::Nothing();
      settings.st_ = prog_->main_->symbol_table_;

      Quack::Class::generate_symbol_table(settings, 1, prog_->main_);
      AST::ASTNode::generate_one_line_comment(settings, 1, "main Method Body");
      prog_->main_->block_->generate_code(settings, 0);

      fout_ << AST::ASTNode::indent_str(1) << "return none;\n"
            << "}" << std::endl;

      settings.return_type_ = nullptr;
      settings.st_ = nullptr;
    }
    void export_main(CodeGen::Settings settings) {
      generate_main(settings, METHOD_MAIN);

      fout_ << "\n" << "int main() {"
            << "\n" << AST::ASTNode::indent_str(1) << METHOD_MAIN << "();\n"
            << "}" << std::endl;
    }
    std::string output_file_path_;
    std::ofstream fout_;

    const Quack::Program * prog_;
  };
}

#endif //TYPE_CHECKER_CODE_GENERATOR_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File compiler_utils.h

↰ Return to documentation for file (src/compiler_utils.h)

//
// Created by Zayd Hammoudeh on 11/7/18.
//

#ifndef PROJECT02_COMPILER_UTILS_H
#define PROJECT02_COMPILER_UTILS_H

#include <string>

#include "keywords.h"
#include "exceptions.h"
#include "symbol_table.h"

namespace std {
  template<>
  struct hash<std::pair<std::string, bool>> {
    inline size_t operator()(const std::pair<std::string, bool> &v) const {
      std::hash<bool> bool_hasher;
      std::hash<std::string> string_hasher;
      return string_hasher(v.first) ^ bool_hasher(v.second);
    }
  };
}

// Forward Declaration
namespace Quack { class Class; class Method; }

namespace TypeCheck {
  struct Settings {

    Settings() : st_(nullptr), this_class_(nullptr), return_type_(nullptr), is_constructor_(false){}

    Symbol::Table * st_;
    Quack::Class * this_class_;
    Quack::Class * return_type_;
    bool is_constructor_;
  };
}

namespace Quack {
  struct Utils {
    static void print_exception_info_and_exit(const std::exception &e, const int exit_code) {
      std::string name = typeid(e).name();

      // C++ May prepend the class name with a number. Remove it.
      unsigned i = 0;
      while (i < name.size() && name[i] >= '0' && name[i] <= '9')
        i++;
      i = i == name.size() ? 0 : i;

      std::cerr << name.substr(i) << " | " << e.what() << std::endl;
      exit(exit_code);
    }
  };
}

#endif //PROJECT02_COMPILER_UTILS_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File container_templates.h

↰ Return to documentation for file (src/container_templates.h)

//
// Created by Zayd Hammoudeh on 10/4/18.
//

#ifndef PROJECT02_CONTAINER_TEMPLATES_H
#define PROJECT02_CONTAINER_TEMPLATES_H

#include <string>
#include <map>
#include <set>
#include <iostream>
#include <stdexcept>

#include "keywords.h"
#include "exceptions.h"

template<typename _T>
class ObjectContainer {
 private:
  virtual bool exists(const std::string &obj_name) = 0;
  virtual void add(_T *new_obj) = 0;
  virtual _T* get(const std::string &str) = 0;
  virtual unsigned long count() = 0;
  virtual void clear() = 0;
 public:
  virtual ~ObjectContainer() = default;
  bool empty() { return count() == 0; };

  virtual const void print_original_src(unsigned int indent_depth) = 0;
};


template <typename _T>
class MapContainer : public ObjectContainer<_T> {
 public:
  MapContainer() = default;
  ~MapContainer() {
    for (const auto &pair : objs_)
      delete pair.second;
  }
  typename std::map<std::string, _T*>::iterator begin() { return objs_.begin(); }
  typename std::map<std::string, _T*>::iterator end() { return objs_.end(); }
  bool exists(const std::string &obj_name) override {
    return objs_.find(obj_name) != objs_.end();
  }
  void add(_T *new_obj) override {
    if (exists(new_obj->name_))
      throw ParserException("Duplicate object: " + new_obj->name_);
    objs_[new_obj->name_] = new_obj;
  }
  _T* get(const std::string &str) override {
    auto itr = objs_.find(str);
    if (itr == objs_.end())
      return OBJECT_NOT_FOUND;
    return itr->second;
  }
  unsigned long count() override { return objs_.size(); }
  void clear() override {
    objs_.clear();
  }
  const void print_original_src_(unsigned int indent_depth, const std::string &print_sep) {
    bool is_first = true;

    for (auto &pair : objs_) {
      if (!is_first)
        std::cout << print_sep;
      is_first = false;
      pair.second->print_original_src(indent_depth);
    }
  }

 protected:
  std::map<std::string,_T*> objs_;
};


template<typename _T>
class VectorContainer : public ObjectContainer<_T> {
 public:
  VectorContainer() = default;

  ~VectorContainer() {
    for (auto const &ptr : objs_)
      delete ptr;
  }
  typename std::vector<_T*>::const_iterator begin() const { return objs_.begin(); }
  typename std::vector<_T*>::iterator begin() { return objs_.begin(); }
  typename std::vector<_T*>::const_iterator end() const { return objs_.end(); }
  typename std::vector<_T*>::iterator end() { return objs_.end(); }
  bool exists(const std::string &name) override { return names_.find(name) != names_.end(); }
  void add(_T* new_obj) override {
    if (exists(new_obj->name_))
      throw DuplicateParamException(new_obj->name_);
    objs_.emplace_back(new_obj);
    names_.emplace(new_obj->name_);
  };
  _T* get(const std::string &name) override {
    if (!exists(name))
      return OBJECT_NOT_FOUND;

    for (auto &obj: objs_)
      if (obj->name_ == name)
        return obj;
    throw std::runtime_error("Unable to get object with key: " + name);
  }
  void clear() override {
    objs_.clear();
    names_.clear();
  }
  unsigned long count() override { return objs_.size(); }
  const void print_original_src_(unsigned int indent_depth, const std::string &print_sep) {
    bool is_first = true;

    for (auto &obj : objs_) {
      if (!is_first)
        std::cout << print_sep;
      is_first = false;
      obj->print_original_src(indent_depth);
    }
  }
  _T* operator [](int i) {
    return objs_[i];
  }

 private:
  const VectorContainer<_T>* get_const() { return static_cast<const VectorContainer<_T>*>(this); }

  std::vector<_T*> objs_;
  std::set<std::string> names_;
};

#endif //PROJECT02_CONTAINER_TEMPLATES_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File exceptions.h

↰ Return to documentation for file (src/exceptions.h)

//
// Created by Zayd Hammoudeh on 11/7/18.
//

#ifndef PROJECT02_EXCEPTIONS_H
#define PROJECT02_EXCEPTIONS_H

#include <exception>
#include <string>
#include <sstream>


struct BaseCompilerException : public std::exception {
  BaseCompilerException(const char *type, const char *error) {
    std::stringstream ss;
    ss << "(" << type << "): " << error;
    msg_ = ss.str();
  }

  BaseCompilerException(const char *type, const std::string &error)
          : BaseCompilerException(type, error.c_str()) {}

  virtual const char * what() const throw () {
    return msg_.c_str();
  };

 protected:
  std::string msg_;
};

//=====================================================================================//
//                    Exceptions for the Different Compiler Stages                     //
//=====================================================================================//

struct ScannerException : public BaseCompilerException {
  ScannerException(const char *error)
      : BaseCompilerException("Scanner", error) {}

  ScannerException(const std::string &error)
      : ScannerException(error.c_str()) {}
};


struct ParserException : public BaseCompilerException {
  ParserException(const char *error)
      : BaseCompilerException("Parser", error) {}

  ParserException(const std::string &error)
      : ParserException(error.c_str()) {}
};


struct TypeCheckerException : public BaseCompilerException {
  TypeCheckerException(const char *type, const char *error)
        : BaseCompilerException(type, error) {}

  TypeCheckerException(const char *type, const std::string &error)
      : TypeCheckerException(type, error.c_str()) {}
};

//=====================================================================================//
//               Three Primary Classes of Type Checker Exceptions                      //
//=====================================================================================//

struct ClassHierarchyException : public TypeCheckerException {
  ClassHierarchyException(const char *type, const char *error)
      : TypeCheckerException(type, error) {}

  ClassHierarchyException(const char *type, const std::string &error)
      : TypeCheckerException(type, error.c_str()) {}
};


struct InitializeBeforeUseException : public TypeCheckerException {
  InitializeBeforeUseException(const char *type, const char *error)
      : TypeCheckerException(type, error) {}

  InitializeBeforeUseException(const char *type, const std::string &error)
      : TypeCheckerException(type, error) {}
};

struct TypeInferenceException : TypeCheckerException {
  explicit TypeInferenceException(const char* error_name, const char* msg)
      : TypeCheckerException(error_name, msg) {}

  explicit TypeInferenceException(const char* error_name, const std::string &msg)
      : TypeCheckerException(error_name, msg.c_str()) {}
};

//=====================================================================================//
//                         Well Formed Hierarchy Exceptions                            //
//=====================================================================================//

struct CyclicInheritenceException : public ClassHierarchyException {
  CyclicInheritenceException(const char *type, const char *error)
      : ClassHierarchyException(type, error) {}

  CyclicInheritenceException(const char *type, const std::string &error)
      : CyclicInheritenceException(type, error.c_str()) {}
};

struct InheritedMethodReturnTypeException : public ClassHierarchyException {
  InheritedMethodReturnTypeException(const std::string &class_name, const std::string &method_name)
      : ClassHierarchyException("InheritedMethodType", build_error_msg(class_name, method_name)) {}

 private:
  static std::string build_error_msg(const std::string &class_name, const std::string &method_name){
    return "Class \"" + class_name + "\" has method \"" + method_name + "\" whose return type "
           + "is not a subtype of its super class.";
  }
};

struct InheritedMethodParamCountException : public ClassHierarchyException {
  InheritedMethodParamCountException(const std::string &class_name, const std::string &method_name)
      : ClassHierarchyException("InheritedMethodParam", build_error_msg(class_name, method_name)) {}

 private:
  static std::string build_error_msg(const std::string &class_name, const std::string &method_name){
    return "Class \"" + class_name + "\" has method \"" + method_name + "\" whose parameter count "
           + "does not match its super class.";
  }
};

struct InheritedMethodParamTypeException : public ClassHierarchyException {
  InheritedMethodParamTypeException(const std::string &class_name, const std::string &method_name,
                                    const std::string &param_name)
      : ClassHierarchyException("InheritedMethodParam",
                                build_error_msg(class_name, method_name, param_name)) {}

 private:
  static std::string build_error_msg(const std::string &class_name, const std::string &method_name,
                                     const std::string &param_name){
    return "Class \"" + class_name + "\" has method \"" + method_name + "\" whose parameter \""
           + param_name + "\" does not match its super class parameter type.";
  }
};

struct UnknownTypeException : public ClassHierarchyException {
  explicit UnknownTypeException(const std::string &class_name)
      : ClassHierarchyException("TypeError", build_error_msg(class_name)) {}

  explicit UnknownTypeException(const char *type, const std::string &msg)
      : ClassHierarchyException("TypeError", msg) {}

 private:
  static std::string build_error_msg(const std::string &class_name) {
    return "Unknown class \"" + class_name + "\"";
  }
};


class ReturnAllPathsException : public TypeCheckerException {
 public:
  explicit ReturnAllPathsException(const std::string &type_name, const std::string &method_name)
      : TypeCheckerException("MissingReturnMismatch", build_error_msg(type_name, method_name)) {}
 private:
  static std::string build_error_msg(const std::string &type_name, const std::string &method_name) {
    return "Method " + method_name + " for class " + type_name + " does not have a return on all "
           + " paths.  Cannot append \"return none\" without causing a type errorr.";
  }
};

class UnknownSymbolException : public TypeCheckerException {
 public:
  explicit UnknownSymbolException(const std::string &symbol_name)
      : TypeCheckerException("SymbolError", build_error_msg(symbol_name)) {}
 private:
  static std::string build_error_msg(const std::string &symbol_name) {
    return "Unknown symbol \"" + symbol_name + "\"";
  }
};


struct AmbiguousInferenceException : TypeCheckerException {
  AmbiguousInferenceException(const char *type, const char *error)
    : TypeCheckerException(type, error) {}
};


struct UnitializedVarException : public InitializeBeforeUseException {
  UnitializedVarException(const char *type, const std::string &var_name, bool is_field)
                   : InitializeBeforeUseException(type, build_error_msg(var_name, is_field)) { }
 private:
  static std::string build_error_msg(const std::string &var_name, bool is_field) {
    std::stringstream ss;
    ss << (is_field ? "Field v" : "V") << "ariable \"" << var_name
       << "\" is used before initialization.";
    return ss.str();
  }
};

struct DuplicateMemberException : InitializeBeforeUseException {
  explicit DuplicateMemberException(const std::string &type_name, const std::string &field_name)
      : InitializeBeforeUseException("ClassError",
                                     "Class \"" + type_name + "\" has duplicate field and method "
                                     + field_name) {}
};

struct FieldClassMatchException : InitializeBeforeUseException {
  explicit FieldClassMatchException(const std::string &field_name)
      : InitializeBeforeUseException("ClassError",
                                     "Class \"" + field_name + "\" has a field of the same name") {}
};

struct MissingSuperFieldsException : public TypeCheckerException {
  explicit MissingSuperFieldsException(const std::string &class_name)
                            : TypeCheckerException("MissingField", build_error_msg(class_name)) { }
 private:
  static const std::string build_error_msg(const std::string &class_name) {
    return "Class \"" + class_name + "\" missing fields from its super class.";
  }
};

struct MethodClassNameCollisionException : public TypeCheckerException {
  explicit MethodClassNameCollisionException(const std::string &name)
      : TypeCheckerException("NameCollision", build_error_msg(name)) { }
 private:
  static const std::string build_error_msg(const std::string &name) {
    return "\"" + name + "\" is both a class and method name.";
  }
};

struct SubTypeFieldTypeException : public TypeCheckerException {
  explicit SubTypeFieldTypeException(const std::string &class_name, const std::string &field_name)
      : TypeCheckerException("SubtypeFieldType", build_error_msg(class_name, field_name)) { }

 private:
  static std::string build_error_msg(const std::string &class_name, const std::string &field_name) {
    return "Class " + class_name + " field \"" + field_name + "\" type not subtype of super class.";
  }
};


struct DuplicateParamException : public TypeCheckerException {
  explicit DuplicateParamException(const std::string &param_name)
                  : TypeCheckerException("DuplicateParam",
                                         "Duplicate parameter \"" + param_name + "\"") {}
};


//=====================================================================================//
//                            Type Inference Exceptions                                //
//=====================================================================================//


struct UnknownConstructorException : TypeInferenceException {
  explicit UnknownConstructorException(const std::string &type_name)
      : TypeInferenceException("ClassError",
                               "Unknown class for constructor \"" + type_name + "\"") {}
};

struct UnknownBinOpException : public TypeInferenceException {
  explicit UnknownBinOpException(const std::string &op)
      : TypeInferenceException("UnknownOp",
                               "(UnknownOp): Unknown binary operator \"" + op + "\"") {}
};

#endif //PROJECT02_EXCEPTIONS_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File initialized_list.h

↰ Return to documentation for file (src/initialized_list.h)

//
// Created by Zayd Hammoudeh on 11/3/18.
//

#ifndef PROJECT02_INITIALIZED_LIST_H
#define PROJECT02_INITIALIZED_LIST_H

#include <unordered_set>
#include <string>

#include "compiler_utils.h" // Used for hash


typedef std::pair<std::string, bool> InitVar;

// Forward Declaration
namespace Quack {
  class TypeChecker;
}

class InitializedList {
  friend class Quack::TypeChecker;
 public:
  InitializedList() = default;
  InitializedList(const InitializedList& other) { this->vars_ = other.vars_; }
  InitializedList& operator=(const InitializedList &other){
    this->vars_ = other.vars_;
    return *this;
  }
  inline void add(const std::string &var_name, bool is_field) {
    vars_.insert(InitVar(var_name, is_field));
  }
  inline bool exists(const std::string &var_name, bool is_field) {
    return vars_.find(InitVar(var_name, is_field)) != vars_.end();
  }
  typename std::unordered_set<InitVar>::const_iterator begin() const { return vars_.begin(); }
  typename std::unordered_set<InitVar>::iterator begin() { return vars_.begin(); }
  typename std::unordered_set<InitVar>::const_iterator end() const { return vars_.end(); }
  typename std::unordered_set<InitVar>::iterator end() { return vars_.end(); }
  void var_intersect(const InitializedList &other) {
    std::unordered_set<InitVar> intersect, large, small;

    // Iterate over the smaller list for better p
    small = (vars_.size() > other.vars_.size()) ? other.vars_ : vars_;
    large = (small == vars_) ? other.vars_ : vars_;
    for (const auto &var_name : small) {
      auto loc = large.find(var_name);
      if (loc != large.end())
        intersect.insert(var_name);
    }

    vars_ = intersect;
  }
  const std::unordered_set<InitVar> all_items() const { return vars_; }
  void var_union(const InitializedList& other) {
    for (const auto &var_info : other.vars_)
      add(var_info.first, var_info.second);
  }
  inline unsigned count() { return vars_.size(); }


 protected:
  std::unordered_set<InitVar> vars_;
};

#endif //PROJECT02_INITIALIZED_LIST_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File keywords.h

↰ Return to documentation for file (src/keywords.h)

//
// Created by Zayd Hammoudeh on 10/4/18.
//

#ifndef PROJECT02_KEYWORDS_H
#define PROJECT02_KEYWORDS_H

#define KEY_CLASS "class"
#define KEY_DEF "def"
#define KEY_EXTENDS "extends"
#define KEY_TYPECASE "typecase"

#define CLASS_INT "Int"
#define CLASS_STR "String"
#define CLASS_OBJ "Obj"
#define CLASS_BOOL "Boolean"
#define CLASS_NOTHING "Nothing"

#define UNARY_OP_NOT "not"
#define UNARY_OP_NEG "-"

#define FIELD_OTHER_LIT_NAME "other"

#define METHOD_MAIN "_main"
#define METHOD_CONSTRUCTOR "constructor"

#define METHOD_PRINT "PRINT"
#define METHOD_STR "STR"

#define METHOD_EQUALITY "EQUALS"

#define METHOD_ADD "PLUS"
#define METHOD_SUBTRACT "MINUS"
#define METHOD_MULTIPLY "TIMES"
#define METHOD_DIVIDE "DIVIDE"

#define METHOD_GT "MORE"
#define METHOD_LT "LESS"
#define METHOD_GEQ "ATLEAST"
#define METHOD_LEQ "ATMOST"

#define METHOD_AND "and"
#define METHOD_OR "or"
#define METHOD_NOT "not"

#define OBJECT_SELF "this"
#define OBJECT_NOT_FOUND nullptr
#define BASE_CLASS nullptr

#define EXIT_SCANNER 4
#define EXIT_PARSER 8
#define EXIT_CLASS_HIERARCHY 16
#define EXIT_INITIALIZE_BEFORE_USE 32
#define EXIT_TYPE_INFERENCE 64

//#define STRUCT_TYPE_SUFFIX "_struct"
#define GENERATED_CLASS_FIELD "clazz"
#define TEMP_VAR_HEADER "__temp_var_"

#define GENERATE_LIT_INT_FUNC "int_literal"
#define GENERATE_LIT_STRING_FUNC "str_literal"
#define GENERATE_LIT_BOOL_FUNC "bool_literal"

#define GENERATED_LIT_TRUE "lit_true"
#define GENERATED_LIT_FALSE "lit_false"

#define GENERATED_LIT_NONE "none"

#define GENERATED_NO_JUMP ""

#define GENERATED_IS_SUBTYPE_FUNC "is_subtype"
#define GENERATED_SUPER_FIELD "super_"

#endif //PROJECT02_KEYWORDS_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File main.cpp

↰ Return to documentation for file (src/main.cpp)

//
// Driver for scanner --- print each token
//

// #include <stdlib.h>
#include <unistd.h>  // getopt is here

#include <map>
#include <fstream>
#include <iostream>

#include "quack_compiler.h"

/* Hack alert:
 * The right way to build the following table is to write a little
 * script in awk, python, or even perl (ick) to extract it from
 * the enum in quack.tab.hxx.  That would be reusable across projects
 * and robust as the parser changes, whereas this quick hack will
 * surely break if I make small changes to the grammar.  But this
 * took me 10 minutes, and the script might take an hour to write
 * and debug, so I'm doing it this way to get the assignment out ASAP.
 */

static std::map<int, std::string> token_names =
    {{-1,  "EOF"},
     {258, "CLASS"},
     {259, "DEF"},
     {260, "EXTENDS"},
     {261, "IF"},
     {262, "ELIF"},
     {263, "ELSE"},
     {264, "WHILE"},
     {265, "RETURN"},
     {266, "TYPECASE"},
     {267, "ATLEAST"},
     {268, "ATMOST"},
     {269, "EQUALS"},
     {270, "AND"},
     {271, "OR"},
     {272, "NOT"},
     {273, "IDENT"},
     {274, "INT_LIT"},
     {275, "STRING_LIT"},
     {276, "NEG"}
    };

std::string token_name(int token) {
  if (token < 255) {
    return std::string(1, (char) token);
  } else {
    return token_names[token];
    // And presumably throw an exception if it's not defined.
  }
}

int main(int argc, char **argv) {

  Quack::Compiler compiler;
  compiler.parse_args(argc, argv);
  compiler.run();

}









          

      

      

    

  

    
      
          
            
  
Program Listing for File messages.cpp

↰ Return to documentation for file (src/messages.cpp)

//
// Created by Michal Young on 9/15/18.
//

#include "messages.h"
#include "location.hh"
#include "exceptions.h"

namespace report {

/* The error count is global */
  static int scanner_error_count = 0;           // How many errors so far? */
  static int parser_error_count = 0;           // How many errors so far? */
  const int error_limit = 5;           // Should be configurable

  void reset_error_count() {
    scanner_error_count = 0;
    parser_error_count = 0;
  }

  void bail() {
    std::string msg = "Too many errors, bailing";
    if (scanner_error_count > 0)
      throw ScannerException(msg);
    throw ParserException(msg);
  }

/* An error that we can locate in the input */
/* Note: An error message should look like this to work well
 * with IDEs and other tools:
 * /path/to/file:32:9: error: expression is not assignable
 */
  void error_at(const yy::location &loc, const std::string &msg) {
    unsigned begin_line = loc.begin.line;
    unsigned end_line = loc.end.line;
    std::cerr << msg << " at line " << begin_line << " column " << loc.begin.column;
    if (begin_line != end_line)
      std::cerr << " to line " << end_line << " column " << loc.end.column;
    else
      std::cerr << "-" << loc.end.column;
    std::cerr << std::endl;

    parser_error_count++;
    if ((++parser_error_count) + scanner_error_count > error_limit) {
      bail();
    }
  }

/* An error that we can't locate in the input */
  void error(const std::string &msg) {
    std::cerr << msg << std::endl;
    if (parser_error_count + (++scanner_error_count) > error_limit) {
      bail();
    }
  }

/* Additional diagnostic message, does not count against error limit */
  void note(const std::string &msg) {
    std::cerr << msg << std::endl;
  }

/* Are we ok? */
  bool ok() {
    return parser_error_count == 0 && scanner_error_count == 0;
  }

};









          

      

      

    

  

    
      
          
            
  
Program Listing for File messages.h

↰ Return to documentation for file (src/messages.h)

//
// Created by Michal Young on 9/14/18.
//

// This should probably be functions (with a static variable for the count)
// rather than a class, or else it has to be a singleton because we want
// one global count.
//

#ifndef AST_MESSAGES_H
#define AST_MESSAGES_H

# include "location.hh"
# include <string>

// Error reporting in one place, so that we can count number of errors,
// potentially killing the program if there are too many, and also
// localize decisions like where the error reports go (stdout, stderr, etc)
//


namespace report {

  void reset_error_count();

  // Halt execution if there are too many errors
  void bail();

  /* An error that we can locate in the input */
  void error_at(const yy::location& loc, const std::string& msg);

  /* An error that we can't locate in the input */
  void error(const std::string& msg);

  /* Additional diagnostic message, does not count against error limit */
  void note(const std::string& msg);

  /* Is everything ok, or have we encountered errors? */
  bool ok();

};


#endif //AST_MESSAGES_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File names.h

↰ Return to documentation for file (src/names.h)

//
// This file was created by hand, only because I was in a hurry.
// The right way to create a file like this is to write a script
// in Awk, Python, or (gasp) Perl to extract the token definitions
// from quack.tab.hxx and emit the header file.  Maybe a couple
// hours work to write and debug, whereas this should take me about
// ten minutes ... but the script would be reusable across many projects,
// whereas this hand-written file will likely break the first time I modify
// the bison file, especially if I add a token.
//

#ifndef QUACKPARSER_NAMES_H
#define QUACKPARSER_NAMES_H

static struct {
  CLASS = 258,
  DEF = 259,
  EXTENDS = 260,
  IF = 261,
  ELIF = 262,
  ELSE = 263,
  WHILE = 264,
  RETURN = 265,
  TYPECASE = 266,
  ATLEAST = 267,
  ATMOST = 268,
  EQUALS = 269,
  AND = 270,
  OR = 271,
  NOT = 272,
  IDENT = 273,
  INT_LIT = 274,
  STRING_LIT = 275,
  NEG = 276
};



#endif //QUACKPARSER_NAMES_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File quack_class.cpp

↰ Return to documentation for file (src/quack_class.cpp)

//
// Created by Zayd Hammoudeh on 10/15/18.
//

#include "quack_class.h"

Quack::Class::Container* Quack::Class::Container::singleton() {
  static Container all_classes_;
  if (all_classes_.empty()) {
    all_classes_.add(new ObjectClass());
    all_classes_.add(new BooleanClass());
    all_classes_.add(new IntClass());
    all_classes_.add(new StringClass());
    all_classes_.add(new NothingClass());
  }
  return &all_classes_;
}









          

      

      

    

  

    
      
          
            
  
Program Listing for File quack_class.h

↰ Return to documentation for file (src/quack_class.h)

//
// Created by Zayd Hammoudeh on 10/4/18.
//

#ifndef PROJECT02_QUACK_CLASSES_H
#define PROJECT02_QUACK_CLASSES_H

#include <map>
#include <cstring>
#include <vector>
#include <iostream>
#include <stdexcept>
#include <algorithm>
#include <fstream>

#include "container_templates.h"
#include "quack_method.h"
#include "quack_field.h"
#include "keywords.h"

// Forward declaration
namespace CodeGen{ class Gen; }

namespace Quack {

  // Forward declaration
  class TypeChecker;

  class Class {
    friend class TypeChecker;
    friend class CodeGen::Gen;
   public:

    class Container : public MapContainer<Class> {
     public:
      static Container* singleton();
      static void reset() {
        Container* classes = singleton();
        for (auto &pair : *classes)
          delete pair.second;
        classes->clear();
      }
      const void print_original_src(unsigned int indent_depth) override {
        auto * print_class = new Container();

        for (const auto &pair : objs_) {
          if (pair.first == CLASS_OBJ || pair.first == CLASS_INT
              || pair.first == CLASS_STR || pair.first == CLASS_BOOL)
            continue;
          print_class->add(pair.second);
        }
        print_class->MapContainer<Class>::print_original_src_(indent_depth, "\n\n");
      }
      static Class* Int() {
        return singleton()->get(CLASS_INT);
      }
      static Class* Bool() {
        return singleton()->get(CLASS_BOOL);
      }
      static Class* Nothing() {
        return singleton()->get(CLASS_NOTHING);
      }
      static Class* Str() {
        return singleton()->get(CLASS_STR);
      }
      static Class* Obj() {
        return singleton()->get(CLASS_OBJ);
      }

      Container(Container const&) = delete;       // Don't Implement
      Container& operator=(Container const&) = delete;  // Don't implement
     private:
      Container() : MapContainer<Class>() {};          // Don't implement
    };

    Class(char* name, char * super_type, Param::Container* params,
          AST::Block* constructor, Method::Container* methods)
      : name_(name), super_type_name_(strcmp(super_type, "") == 0 ? CLASS_OBJ : super_type),
        super_(OBJECT_NOT_FOUND), methods_(methods), gen_methods_(nullptr), gen_fields_(nullptr) {

      fields_ = new Field::Container();

      // Constructor has same function name as the class
      constructor_ = new Method(name, this->name_, params, constructor);
      constructor_->return_type_ = this;

      for (const auto &method_info : *methods_) {
        Quack::Method * method = method_info.second;
        method->obj_class_ = this;
//        if (name_ == method->name_)
//          throw ParserException("Method name cannot match class name for class " + name_);
      }

//      Container* classes = Container::singleton();
//      if (classes->exists(name))
//        throw("Duplicate class named \"" + name_ + "\"");

//      if (name_ == CLASS_NOTHING)
//        throw ParserException("Invalid class name \"" + name_ + "\"");
    }
    virtual ~Class() {
      delete constructor_;
      delete methods_;
      delete fields_;

      delete gen_methods_;
      delete gen_fields_;
    }
    bool has_field(const std::string &name) {
      if (fields_->exists(name) || (super_ && super_->has_field(name)))
        return true;
      return false;
    }
    bool has_method(const std::string &name) {
      if (methods_->exists(name) || (super_ && super_->has_method(name)))
        return true;
      return false;
    }
    Method* get_method(const std::string &name) {
      if (methods_->exists(name))
        return methods_->get(name);
      if (super_ == BASE_CLASS)
        return OBJECT_NOT_FOUND;
      return super_->get_method(name);
    }
    static void check_well_formed_hierarchy() {
      for (auto & class_pair : *Container::singleton()) {
        Class* quack_class = class_pair.second;

        std::vector<Class*> super_list; // Compiler needs this because cant pass a temp by reference
        Class* base_parent = quack_class->has_no_cyclic_inheritance(super_list);

        if (base_parent != BASE_CLASS) {
          std::string str = "Class " + quack_class->name_ + " has a cyclic inheritance";
          throw CyclicInheritenceException("CyclicInheritance", str);
        }
      }

      // Check that the return type of inherited methods is subtype of super method
      for (auto & class_pair : *Container::singleton()) {
        Quack::Class * q_class = class_pair.second;
        if (q_class->super_ == BASE_CLASS)
          continue;

        for (auto &method_info : *q_class->methods_) {
          Method * method = method_info.second;
          if (!q_class->super_->has_method(method->name_))
            continue;

          Method * super_method = q_class->super_->get_method(method->name_);

          // Args count must match
          if (method->params_->count() != super_method->params_->count())
            throw InheritedMethodParamCountException(q_class->name_, method->name_);

          Quack::Class * method_rtype = method->return_type_;
          Quack::Class * super_rtype = super_method->return_type_;

          if (!method_rtype->is_subtype(super_rtype))
            throw InheritedMethodReturnTypeException(q_class->name_, method->name_);

          for (unsigned i = 0; i < method->params_->count(); i++) {
            Quack::Class * meth_param_type = (*method->params_)[i]->type_;
            Quack::Class * super_param_type = (*super_method->params_)[i]->type_;
            if (!super_param_type->is_subtype(meth_param_type)) {
              throw InheritedMethodParamTypeException(q_class->name_, method->name_,
                                                      (*method->params_)[i]->name_);
            }
          }
        }
      }
    }
    Class* has_no_cyclic_inheritance(std::vector<Class *> &all_super) {
      if (super_ == BASE_CLASS)
        return BASE_CLASS;

      // If the class appears in a super, then there is a cycle
      if (std::find(all_super.begin(), all_super.end(), this) != all_super.end())
        return this;

      all_super.emplace_back(this);
      return super_->has_no_cyclic_inheritance(all_super);
    }
    Class* least_common_ancestor(Class * other) {
      return Class::least_common_ancestor(this, other);
    }
    static Class* least_common_ancestor(Class* c1, Class* c2) {
      assert(c1 != nullptr && c2 != nullptr);
      if (c1 == c2)
        return c1;

      std::vector<std::vector<Class*>> class_paths(2);
      Class* classes[] = {c1, c2};
      // Build the list of paths
      for (int i = 0; i < 2; i++) {
        Class * q_class = classes[i];
        do {
          class_paths[i].emplace_back(q_class);
          q_class = q_class->super_;
        } while (q_class != BASE_CLASS);
      }

      // iterate through the lists in reverse to find last class both share
      unsigned long size0 = class_paths[0].size();
      unsigned long size1 = class_paths[1].size();
      auto min_len = std::min<unsigned long>(size0, size1);
      Class * last_shared = BASE_CLASS;
      for (unsigned long i = 1; i <= min_len; i++) {
        if (class_paths[0][size0 - i] != class_paths[1][size1 - i]) {
          assert(last_shared != BASE_CLASS);
          return last_shared;
        }

        last_shared = class_paths[0][size0 - i];
      }
      // One is a proper subset of the other
      return last_shared;
    }
    bool is_type(const std::string &name) {
      if (name_ == name)
        return true;
      if (super_)
        return super_->is_type(name);
      return false;
    }
    bool is_subtype(Class * other_type) {
      if (other_type == BASE_CLASS)
        return true;

      Class * super = this;
      while (super != BASE_CLASS) {
        if (super == other_type)
          return true;
        super = super->super_;
      }
      return false;
    }
    void initial_type_check() {
      configure_super_class();

      configure_method_params(*constructor_->params_);
      for (auto &method_pair : *methods_) {
        Method * method = method_pair.second;
        configure_method_params(*method->params_);

        if (Quack::Class::Container::singleton()->get(method->name_) != OBJECT_NOT_FOUND)
          throw MethodClassNameCollisionException(method->name_);

        // Check and configure the method return type.
//        if (method->return_type_name_ == CLASS_NOTHING) {
//          method->return_type_ = BASE_CLASS;
//        } else {
        method->return_type_ = Container::singleton()->get(method->return_type_name_);
        if (method->return_type_ == OBJECT_NOT_FOUND) {
          throw UnknownTypeException("Class: " + this->name_ + ", method " + method->name_
                                   + ", unknown return type \"" + method->return_type_name_ +
                                   "\"");
        }
//        }
      }
    }
    const std::string name_;
    static std::string generated_method_name(Class* q_class, Method * method) {
      return q_class->name_ + "_method_" + method->name_;
    }
//    /**
//     * Accessor for all the methods in the class.
//     * @return Methods in the class.
//     */
//    inline const Method::Container* methods() const { return methods_; }
    void print_original_src(unsigned int indent_depth) {
      std::string indent_str = std::string(indent_depth, '\t');
      std::cout << indent_str << KEY_CLASS << " " << name_ << "(";

      constructor_->params_->print_original_src(0);
      std::cout << ")";
      if (!super_type_name_.empty())
        std::cout << " " << KEY_EXTENDS << " " << super_type_name_;
      std::cout << " {\n";

      constructor_->print_original_src(indent_depth + 1);
      if (!constructor_->block_->empty() && !methods_->empty()) {
        std::cout << "\n\n";
      }
      methods_->print_original_src(indent_depth + 1);

      std::cout << "\n" << indent_str << "}";
    }
    virtual bool is_user_class() const { return true; }
    Method* get_constructor() { return constructor_; }
    const std::string generated_object_type_name() const {
      return "obj_" + name_;
    }
    const std::string generated_clazz_type_name() const {
      return "class_" + name_;
    }
    const std::string generated_struct_clazz_name() const {
      return generated_clazz_type_name() + "_struct";
    }
    const std::string generated_constructor_name() const {
      return "new_" + name_;
    }
    const std::string generated_clazz_obj_struct_name() const {
      return this->generated_clazz_obj_name() + "_struct";
    }
    void generate_code(CodeGen::Settings settings) {
      assert(this->is_user_class());

      settings.fout_ << "/*======================= " << name_ << " =======================*/\n"
                     << "/* Typedefs Required for Separation of class and object structs */\n"
                     << "struct " << generated_struct_clazz_name() << ";\n"
                     << "typedef struct " << generated_struct_clazz_name()
                     << "* " << generated_clazz_type_name() << ";\n"
                     << std::endl;

      generate_object_struct(settings);
      settings.fout_ << "\n";
      generate_clazz_struct(settings);

      generate_all_prototypes(settings);

      generate_clazz_object(settings);

      generate_constructor(settings);
      generate_methods(settings);

      settings.fout_ << std::endl;
    }
   private:
    void generate_clazz_struct(CodeGen::Settings settings) {
      settings.fout_ << "struct " << generated_struct_clazz_name() << " {";

      // Put constructor function pointer
      std::string indent = AST::ASTNode::indent_str(1);
      settings.fout_ << "\n" << indent << Container::Obj()->generated_clazz_type_name() << " "
                     << GENERATED_SUPER_FIELD << ";";

      settings.fout_ << "\n" << indent << generated_object_type_name()
                     << " (*" << METHOD_CONSTRUCTOR << ")(";
      constructor_->params_->generate_code(settings, false, false);
      settings.fout_ << ");";

      // Function pointers for all other methods
      build_generated_methods(this);
      for (auto method_info : *gen_methods_) {
        settings.fout_ << "\n" << indent
                       << method_info.second->return_type_->generated_object_type_name()
                       << " (*" << method_info.second->name_ << ")(";

        // Parameters - Use the implicit object then the parameter list
        settings.fout_ << method_info.first->generated_object_type_name();
        method_info.second->params_->generate_code(settings, false);

        settings.fout_ << ");";
      }
      settings.fout_ << "\n};\n";

    }
    void generate_object_struct(CodeGen::Settings settings) {
      settings.fout_ << "typedef struct " << generated_malloc_obj_name() << " {";
      // ToDo Add super
      // Method object field
      settings.fout_ << "\n" << AST::ASTNode::indent_str(1)
                     << generated_clazz_type_name() << " " << GENERATED_CLASS_FIELD << ";";

      build_generated_fields(this);
      for (auto field_info : *gen_fields_) {
        settings.fout_ << "\n" << AST::ASTNode::indent_str(1)
                       << field_info.second->type_->generated_object_type_name() << " "
                       << field_info.second->name_ << ";";
      }
      settings.fout_ << "\n} * " << generated_object_type_name() << ";\n";
    }
    const std::string generated_clazz_obj_name() const {
      return "the_class_" + name_;
    }
    const std::string generated_malloc_obj_name() const {
      return "obj_" + name_ + "_struct";
    }
    void generate_method_prototype(CodeGen::Settings settings, Method* method,
                                   bool is_constructor=false) {
      settings.fout_ << method->return_type_->generated_object_type_name() << " ";

      if (is_constructor)
        settings.fout_ << generated_constructor_name();
      else
        settings.fout_ << generated_method_name(this, method);

      settings.fout_ << "(";

      if (!is_constructor) {
        settings.fout_ << generated_object_type_name() << " " << OBJECT_SELF;
      }

      method->params_->generate_code(settings, true, !is_constructor);
      settings.fout_ << ")";
    }
    void generate_all_prototypes(CodeGen::Settings settings) {
      settings.fout_ << "\n";

      generate_method_prototype(settings, constructor_, true);
      settings.fout_ << ";\n";

      for (const auto &method : *methods_) {
        generate_method_prototype(settings, method.second);
        settings.fout_ << ";\n";
      }
    }
    void generate_clazz_object(CodeGen::Settings settings) {
      std::string class_obj_struct = generated_clazz_obj_struct_name();

      settings.fout_ << "\nstruct " << generated_struct_clazz_name() << " "
                     << class_obj_struct << " = {";

      std::string indent_str = AST::ASTNode::indent_str(1);

      std::string super_obj_struct = super_->generated_clazz_obj_struct_name();
      // Include in the super reference a cast to prevent compiler warnings
      settings.fout_ << "\n" << indent_str
                     << "(" << Quack::Class::Container::Obj()->generated_clazz_type_name() << ")"
                     << "&" << super_obj_struct;

      settings.fout_ << ",\n" << indent_str << generated_constructor_name();

      build_generated_methods(this);
      for (auto method_info : *gen_methods_) {
        settings.fout_ << ",\n" << indent_str
                       << generated_method_name(method_info.first, method_info.second);
      }

      settings.fout_ << "\n};\n\n"
                     << generated_clazz_type_name() << " " << generated_clazz_obj_name()
                     << " = &" << class_obj_struct << ";";
    }
    static void generate_symbol_table(CodeGen::Settings settings, unsigned indent_lvl,
                                      Method * method) {
      std::string indent_str = AST::ASTNode::indent_str(indent_lvl);

      for (const auto &symbol_info : *method->symbol_table_) {
        Symbol * sym = symbol_info.second;
        if (sym->is_field_ || method->params_->get(sym->name_) || sym->name_ == OBJECT_SELF)
          continue;

        settings.fout_ << indent_str << sym->get_type()->generated_object_type_name()
                       << " " << sym->name_ << ";\n";
      }
    }
    void generate_constructor(CodeGen::Settings settings) {
      settings.return_type_ = this;
      settings.st_ = constructor_->symbol_table_;

      settings.fout_ << "\n";
      generate_method_prototype(settings, constructor_, true);
      settings.fout_ << " {";

      // Allocate the memory for the object itself
      std::string indent_str = AST::ASTNode::indent_str(1);
      settings.fout_ << "\n" << indent_str << generated_object_type_name() << " " << OBJECT_SELF
                     << " = (" << generated_object_type_name() << ")malloc(sizeof(struct "
                     << generated_malloc_obj_name() << "));\n";

      // Define the object that will store the class methods
      settings.fout_ << indent_str << OBJECT_SELF << "->" << GENERATED_CLASS_FIELD
                     << " = " << generated_clazz_obj_name() << ";";

      generate_symbol_table(settings, 1, constructor_);
      settings.fout_ << "\n" << AST::ASTNode::indent_str(1) << "/* Method statements */\n";
      constructor_->block_->generate_code(settings, 0);

      settings.fout_ << "\n" << indent_str << "return " << OBJECT_SELF << ";";
      settings.fout_ << "\n}\n";

      settings.return_type_ = nullptr;
      settings.st_ = nullptr;
    }
    void generate_methods(CodeGen::Settings settings) {
      for (const auto &method_info : *methods_) {
        Method * method = method_info.second;

        settings.return_type_ = method->return_type_;
        settings.st_ = method->symbol_table_;

        // Define function header
        settings.fout_ << "\n";
        generate_method_prototype(settings, method);
        settings.fout_ << " {\n";

        generate_symbol_table(settings, 1, method);

        method->block_->generate_code(settings, 0);

        settings.fout_ << "}\n";
      }
      settings.return_type_ = nullptr;
      settings.st_ = nullptr;
    }
    template <typename _S>
    class GenObjContainer : public std::vector<std::pair<Class *, _S*>> {};
    void configure_super_class() {
      // Object is the top of the object hierarchy so handle specially.
      if (this->name_ == CLASS_OBJ) {
        super_ = BASE_CLASS;
        return;
      }

      std::string super_name = (super_type_name_.empty()) ? CLASS_OBJ : super_type_name_;

      Container* classes = Container::singleton();
      if (!classes->exists(super_type_name_)) {
        std::string msg = "For class, \"" + name_ + "\", unknown super class: " + super_type_name_;
        throw ClassHierarchyException("UnknownSuper", msg);
      }
      super_ = classes->get(super_name);
    }
    void configure_method_params(Param::Container &params) {
      for (auto &param : params) {
        if (param->type_name_ == CLASS_NOTHING) {
          std::string msg = "Parameter " + param->name_ + " cannot have type \"" CLASS_NOTHING "\"";
          throw ClassHierarchyException("NothingParam", msg);
        }

        Class* type_class = Container::singleton()->get(param->type_name_);
        if (type_class == OBJECT_NOT_FOUND)
          throw UnknownTypeException(param->type_name_);
        param->type_ = type_class;
      }
    }
    const std::string super_type_name_;
    Class *super_;
    Method* constructor_;
    static GenObjContainer<Method>* build_generated_methods(Class * q_class) {
      q_class->gen_methods_ =  build_generated_list<Method>(q_class, q_class->gen_methods_,
                                                            q_class->methods_,
                                                            Class::build_generated_methods);
      return q_class->gen_methods_;
    }
    static GenObjContainer<Field>* build_generated_fields(Class * q_class) {
      q_class->gen_fields_ = build_generated_list<Field>(q_class, q_class->gen_fields_,
                                                         q_class->fields_,
                                                         Class::build_generated_fields);
      return q_class->gen_fields_;
    }
    template <typename _T>
    static GenObjContainer<_T>* build_generated_list(Class * q_class, GenObjContainer<_T>* gen_vec,
                                                     MapContainer<_T>* container,
                                                     GenObjContainer<_T>* (*gen_func)(Class*)) {
      // Repeat building the object container multiple times for the same object
      if (gen_vec)
        return gen_vec;

      // Get all objects from the super class
      if (q_class->super_) {
        auto * temp_gen_fields = gen_func(q_class->super_);
        gen_vec = new GenObjContainer<_T>(*temp_gen_fields);
      } else {
        gen_vec = new GenObjContainer<_T>();
      }

      // Add remaining objects in this class
      unsigned long start_size = gen_vec->size();
      for (const auto &obj_pair : *container) {
        _T * obj = obj_pair.second;
        bool found = false;
        // "Override" the existing object in the vector
        for (unsigned i = 0; i < gen_vec->size(); i++) {
          if ((*gen_vec)[i].second->name_ == obj->name_) {
            (*gen_vec)[i] = std::pair<Class*, _T*>(q_class, obj);
            found = true;
            break;
          }
        }
        // If not found, then add this item to the list
        if (found)
          continue;
        gen_vec->emplace_back(std::pair<Class *, _T*>(q_class, obj));
      }

      // Sort only the stuff that is added
      std::sort(gen_vec->begin() + start_size, gen_vec->end(), template_pair_less_than<_T>);
      return gen_vec;
    }
    template <typename _T>
    static bool template_pair_less_than(std::pair<Class*, _T*> a, std::pair<Class*, _T*> b) {
      return a.second->name_ < b.second->name_;
    }
   protected:
    Method::Container* methods_;
    Field::Container* fields_;
    GenObjContainer<Method>* gen_methods_;
    GenObjContainer<Field>* gen_fields_;
    void add_binop_method(const std::string &method_name, const std::string &return_type,
                          const std::string &param_type) {

      auto * params = new Param::Container();
      params->add(new Param(FIELD_OTHER_LIT_NAME, param_type));

      Method * method = new Method(method_name, return_type, params, new AST::Block());
      method->init_list_ = new InitializedList();
      method->obj_class_ = this;

      methods_->add(method);
    }

    void add_unary_op_method(const std::string &method_name, const std::string &return_type) {
      auto * params = new Param::Container();
      Method * method = new Method(method_name, return_type, params, new AST::Block());
      method->obj_class_ = this;
      methods_->add(method);
    }
  };

  struct ObjectClass : public Class {
    ObjectClass()
        : Class(strdup(CLASS_OBJ), strdup(""), new Param::Container(),
                new AST::Block(), new Method::Container()) {
      add_base_methods();
    }
    void add_base_methods() {
      add_binop_method(METHOD_EQUALITY, CLASS_BOOL, CLASS_OBJ);
      // Unary op ok to use since function takes no args
      add_unary_op_method(METHOD_PRINT, CLASS_OBJ);
      add_unary_op_method(METHOD_STR, CLASS_STR);
    }
    bool is_user_class() const override { return false; }
  };

  struct NothingClass : public Class {
    explicit NothingClass()
        : Class(strdup(CLASS_NOTHING), strdup(CLASS_OBJ), new Param::Container(),
                new AST::Block(), new Method::Container()) { }
    bool is_user_class() const override { return false; }
  };

  struct PrimitiveClass : public Class {
    explicit PrimitiveClass(char* name)
            : Class(strdup(name), strdup(CLASS_OBJ), new Param::Container(),
                    new AST::Block(), new Method::Container()) { }
    bool is_user_class() const override { return false; }
  };

  struct IntClass : public PrimitiveClass {
    IntClass() : PrimitiveClass(strdup(CLASS_INT)) {
      add_unary_op_method(METHOD_STR, CLASS_STR);

      add_binop_method(METHOD_ADD, CLASS_INT, CLASS_INT);
      add_binop_method(METHOD_SUBTRACT, CLASS_INT, CLASS_INT);
      add_binop_method(METHOD_MULTIPLY, CLASS_INT, CLASS_INT);
      add_binop_method(METHOD_DIVIDE, CLASS_INT, CLASS_INT);

      add_binop_method(METHOD_EQUALITY, CLASS_BOOL, CLASS_OBJ);
      add_binop_method(METHOD_LEQ, CLASS_BOOL, CLASS_INT);
      add_binop_method(METHOD_LT, CLASS_BOOL, CLASS_INT);
      add_binop_method(METHOD_GEQ, CLASS_BOOL, CLASS_INT);
      add_binop_method(METHOD_GT, CLASS_BOOL, CLASS_INT);
    }
  };

  struct StringClass : public PrimitiveClass {
    StringClass() : PrimitiveClass(strdup(CLASS_STR)) {
      add_unary_op_method(METHOD_STR, CLASS_STR);

      add_binop_method(METHOD_ADD, CLASS_STR, CLASS_STR);

      add_binop_method(METHOD_EQUALITY, CLASS_BOOL, CLASS_OBJ);
      add_binop_method(METHOD_LEQ, CLASS_BOOL, CLASS_STR);
      add_binop_method(METHOD_LT, CLASS_BOOL, CLASS_STR);
      add_binop_method(METHOD_GEQ, CLASS_BOOL, CLASS_STR);
      add_binop_method(METHOD_GT, CLASS_BOOL, CLASS_STR);
    }
  };

  struct BooleanClass : public PrimitiveClass {
    BooleanClass() : PrimitiveClass(strdup(CLASS_BOOL)) {
      add_unary_op_method(METHOD_STR, CLASS_STR);

      add_binop_method(METHOD_EQUALITY, CLASS_BOOL, CLASS_OBJ);

//      add_binop_method(METHOD_OR, CLASS_BOOL, CLASS_BOOL);
//      add_binop_method(METHOD_AND, CLASS_BOOL, CLASS_BOOL);
    }
  };
}

#endif //PROJECT02_QUACK_CLASSES_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File quack_compiler.h

↰ Return to documentation for file (src/quack_compiler.h)

#ifndef PROJECT01_QUACKCOMPILER_H
#define PROJECT01_QUACKCOMPILER_H

#include <string>
#include <fstream>
#include <iostream>

#include "lex.yy.h"
#include "quack_program.h"
#include "quack_class.h"
#include "code_generator.h"
#include "type_checker.h"
#include "keywords.h"
#include "compiler_utils.h"
#include "messages.h"


namespace Quack {
  class Compiler {
   public:
    Compiler() {
      initialize();
    }

    ~Compiler() {
      for (const auto &prog : progs_)
        delete prog;
    }

    void parse_args(unsigned int argc, char *argv[]) {
      if (argc == 1) {
        std::cerr << "Insufficient input arguments.  At least one parameter required."
                  << std::flush;
        exit(EXIT_FAILURE);
      }

      int c;
      while ((c = getopt(argc, argv, "t")) != -1) {
        if (c == 't') {
          std::cerr << "Warning: Running in debugging mode" << std::endl;
          debug_ = true;
        }
      }
      // Verify that there is at least one file to parse
      unsigned int num_files = argc - optind;
      if (num_files == 0) {
        std::cerr << "No source files specified for parsing. At least one is required."
                  << std::flush;
        exit(EXIT_FAILURE);
      }

      input_files_.reserve(num_files);
      progs_.reserve(num_files);
      for (unsigned int i = 0; i < num_files; i++)
        input_files_.emplace_back(argv[i + optind]);
    }

    void run() {
      num_errs_ = 0;
      for (const std::string &file_path : input_files_) {
        Quack::Class::Container::reset();

        std::ifstream f_in(file_path);

        // If specified file does not exist, report an error then continue
        if (!f_in) {
          std::cerr << "Unable to locate input file: " << file_path << std::endl;
          num_errs_++;
          continue;
        }

        report::reset_error_count();

        Quack::Program *prog = nullptr;
        try {
          prog = parse(f_in, file_path);
        } catch (ScannerException &e) {
          Quack::Utils::print_exception_info_and_exit(e, EXIT_SCANNER);
        } catch (ParserException &e) {
          Quack::Utils::print_exception_info_and_exit(e, EXIT_PARSER);
        }
        f_in.close();

        if (report::ok()) {
          progs_.emplace_back(prog);
        }

        auto type_checker = Quack::TypeChecker();
        type_checker.run(prog);

        CodeGen::Gen gen(prog, file_path);
        gen.run();
      }
    }

    void initialize() {
      Class::Container *classes = Class::Container::singleton();

      if (classes->empty()) {
        classes->add(new ObjectClass());
        classes->add(new IntClass());
        classes->add(new StringClass());
        classes->add(new BooleanClass());
      }
    }

   private:

    Quack::Program* parse(std::istream &f_in, const std::string &file_path) {
      yy::Lexer lexer(f_in);
      Quack::Program *prog;
      auto * parser = new yy::parser(lexer, &prog);

      if (parser->parse() != 0 || !report::ok()) {
        report::bail();
      } else {
        std::cout << "Parse successful for file: " << file_path << std::endl;
        if (debug_)
          prog->print_original_src();
      }
      delete parser;

      return prog;
    }

    bool debug_ = false;
    std::vector<std::string> input_files_;
    std::vector<Quack::Program *> progs_;

    unsigned int num_errs_ = 0;
  };
}

#endif //PROJECT01_QUACKCOMPILER_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File quack_field.h

↰ Return to documentation for file (src/quack_field.h)

#include <utility>

#ifndef PROJECT02_QUACK_FIELD_H
#define PROJECT02_QUACK_FIELD_H

#include <utility>
#include <cstring>
#include <assert.h>

#include "container_templates.h"

namespace Quack {
  // Forward declaration
  class Class;

  struct Field {
    struct Container : public MapContainer<Field> {
      const void print_original_src(unsigned int indent_depth) override {
        // Do not implement.  Makes no sense since not needed.
        assert(false);
      }
      void add_by_name(const std::string &name) {
        add(new Field(name));
      }
      bool is_super_set(Container *other) {
        for (const auto &field_info : *other) {
          if (!exists(field_info.first))
            return false;
        }
        return true;
      }
    };
    explicit Field(std::string name) : name_(std::move(name)) { }

    std::string name_;
    Class* type_ = nullptr;
  };
}

#endif //PROJECT02_QUACK_FIELD_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File quack_method.h

↰ Return to documentation for file (src/quack_method.h)

//
// Created by Zayd Hammoudeh on 10/4/18.
//

#ifndef PROJECT02_QUACK_METHODS_H
#define PROJECT02_QUACK_METHODS_H


#include <map>
#include <string>
#include <iostream>

#include "keywords.h"
#include "ASTNode.h"
#include "quack_param.h"
#include "symbol_table.h"
#include "initialized_list.h"

namespace CodeGen { class Gen; }

namespace Quack {
  // Forward declarations
  class TypeChecker;
  class Class;
  class Program;

  class Method {
    friend class TypeChecker;
    friend class Quack::Class;
    friend class Quack::Program;
    friend class CodeGen::Gen;
   public:
    class Container : public MapContainer<Method> {
     public:
      const void print_original_src(unsigned int indent_depth) override {
        MapContainer<Method>::print_original_src_(indent_depth, "\n");
      }
    };

    Method(std::string name, const std::string &return_type,
           Param::Container* params, AST::Block* block)
      : name_(std::move(name)), params_(params),
        return_type_name_(return_type.empty()? CLASS_NOTHING : return_type), block_(block) { };

    ~Method() {
      delete params_;
      delete block_;
      delete symbol_table_;
      delete init_list_;
    }
    void print_original_src(unsigned int indent_depth = 0) {
      std::string indent_str = std::string(indent_depth, '\t');
      std::cout << indent_str << KEY_DEF << " " << name_ << "(" <<  std::flush;
      params_->print_original_src(0);
      std::cout << ")";

      if (!return_type_name_.empty())
        std::cout << " " << ": " << return_type_name_;

      std::cout << " {\n";
      block_->print_original_src(indent_depth + 1);
      std::cout << (!block_->empty() ? "\n" : "") << indent_str << "}";
    }
    const std::string name_;
    Class* return_type_;

    Param::Container* params_;

    Symbol::Table* symbol_table_ = nullptr;

    InitializedList* init_list_ = nullptr;
    const std::string return_type_name_;
    Class * obj_class_ = nullptr;
   private:
    AST::Block* block_ = nullptr;
  };
}

#endif //PROJECT02_QUACK_METHODS_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File quack_param.cpp

↰ Return to documentation for file (src/quack_param.cpp)

//
// Created by Zayd Hammoudeh on 11/19/18.
//

#include "quack_class.h"
#include "code_gen_utils.h"

void Quack::Param::Container::generate_code(CodeGen::Settings settings, bool include_param_names,
                                            bool generate_first_comma) {
  bool is_first = true;
  for (auto * param : *this) {
    if (!is_first || generate_first_comma)
      settings.fout_ << ", ";

    is_first = false;
    settings.fout_ << param->type_->generated_object_type_name();

    if (include_param_names)
      settings.fout_ << " " << param->name_;
  }
}









          

      

      

    

  

    
      
          
            
  
Program Listing for File quack_param.h

↰ Return to documentation for file (src/quack_param.h)

//
// Created by Zayd Hammoudeh on 10/4/18.
//

#include <iostream>
#include <string>

#include "container_templates.h"

#ifndef PROJECT02_QUACK_PARAMS_H
#define PROJECT02_QUACK_PARAMS_H

namespace Quack {

  class Class;

  struct Param {
    struct Container : public VectorContainer<Param> {
      const void print_original_src(unsigned int indent_depth) {
        VectorContainer<Param>::print_original_src_(indent_depth, ", ");
      }

      void generate_code(CodeGen::Settings settings, bool include_param_names,
                         bool generate_first_comma=true);
    };

    Param(const std::string &name, const std::string &type_name = "")
        : name_(name), type_name_(type_name) {
      type_ = nullptr;
    }

    void print_original_src(unsigned int indent_depth = 0) {
      std::string indent_str = "";
      if (indent_depth > 0)
        indent_str = std::string(indent_depth, '\t');

      std::cout << indent_str << name_;
      if (!type_name_.empty())
        std::cout << " : " << type_name_;
    }

    std::string name_;
    std::string type_name_;
    Class * type_;
  };
}

#endif //PROJECT02_QUACK_PARAMS_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File quack_program.h

↰ Return to documentation for file (src/quack_program.h)

//
// Created by Zayd Hammoudeh on 10/4/18.
//

#ifndef PROJECT02_QUACK_PROGRAM_H
#define PROJECT02_QUACK_PROGRAM_H

#include <vector>
#include <string>
#include <iostream>

#include "ASTNode.h"
#include "quack_class.h"
#include "quack_method.h"
#include "keywords.h"

namespace CodeGen { class Gen; }

namespace Quack {
  // Forward Declarations
  class TypeChecker;

  class Program {
    friend class TypeChecker;
    friend class CodeGen::Gen;

   public:
    explicit Program(Class::Container *classes, AST::Block *block) : classes_(classes) {
      main_ = new Method(METHOD_MAIN, CLASS_NOTHING, new Param::Container(), block);
    }

    ~Program() {
      //delete classes_; // Cleared when the singleton is cleared
      delete main_;
    }

    void print_original_src() {
      if (classes_)
        classes_->print_original_src(0);
      std::cout << "\n";
      if (main_ && main_->block_)
        main_->block_->print_original_src(0);
      std::cout << std::flush;
    }

   private:
    Class::Container *classes_;
    Quack::Method* main_;
  };
}

#endif //PROJECT02_QUACK_PROGRAM_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File symbol_table.h

↰ Return to documentation for file (src/symbol_table.h)

#ifndef PROJECT02_SYMBOL_TABLE_H
#define PROJECT02_SYMBOL_TABLE_H

#include <assert.h>

#include <string>
#include <map>

#include "compiler_utils.h" // Uses hash for map
//#include "quack_class.h"
#include "exceptions.h"

typedef std::pair<std::string, bool> SymbolKey;

// Forward declarations
namespace Quack{ class Class; }
namespace CodeGen { class Gen; }

class Symbol {
  friend class CodeGen::Gen;
  friend class Quack::Class;
  friend class Table;
 public:
  class Table {
   public:
    ~Table() {
      for (const auto &symbol_info : objs_)
        delete symbol_info.second;
    }
//    /**
//     * Adds a new symbol the table.  The symbol is set to the base class of all classes.
//     * @param symbol_name Name of the symbol
//     * @param is_field True if the new symbol is a field
//     */
//    void add_new(const std::string &symbol_name, bool is_field) {
//      add_new(symbol_name, is_field, BASE_CLASS);
//    }
    void add_new(const std::string &symbol_name, bool is_field, Quack::Class *new_class) {
      SymbolKey key(symbol_name, is_field);
      objs_[key] = new Symbol(symbol_name, is_field, new_class);

      is_dirty_ = true;
    }
    void update(const std::string &symbol_name, bool is_field, Quack::Class *new_class) {
      SymbolKey key(symbol_name, is_field);

      assert(exists(key));
      is_dirty_ = is_dirty_ || (objs_[key]->get_type() != new_class);
      objs_[key]->set_type(new_class);
    }
    void update(const Symbol * symbol, Quack::Class *new_class) {
      update(symbol->name_, symbol->is_field_, new_class);
    }
    inline const bool is_dirty() const { return is_dirty_; }
    inline void clear_dirty() { is_dirty_ = false; }
    Symbol* get(const std::string &symbol_name, bool is_field) const {
      SymbolKey key(symbol_name, is_field);
      assert(exists(key));

      auto itr = objs_.find(key);
      if (itr == objs_.end())
        throw UnknownSymbolException(symbol_name);
      return itr->second;
    }
    typename std::map<SymbolKey, Symbol*>::iterator begin() { return objs_.begin(); }
    typename std::map<SymbolKey, Symbol*>::iterator end() { return objs_.end(); }
   private:
    bool exists(const SymbolKey &key) const {
      return objs_.find(key) != objs_.end();
    }

    std::map<SymbolKey,Symbol*> objs_;

    bool is_dirty_ = false;
  };
  Symbol(const std::string &name, bool is_field) : Symbol(name, is_field, nullptr) {}

  Symbol(std::string name, bool is_field, Quack::Class* q_class)
      : name_(std::move(name)), is_field_(is_field), class_(q_class) {}
  Quack::Class* get_type() const { return class_; }

 private:
  void set_type(Quack::Class *q_class) { class_ = q_class; }

  std::string name_;
  bool is_field_;
  Quack::Class * class_;
};

#endif //PROJECT02_SYMBOL_TABLE_H









          

      

      

    

  

    
      
          
            
  
Program Listing for File type_checker.h

↰ Return to documentation for file (src/type_checker.h)

#ifndef PROJECT02_QUACK_TYPE_CHECKER_H
#define PROJECT02_QUACK_TYPE_CHECKER_H

#include <iostream>

#include "quack_class.h"
#include "quack_program.h"
#include "initialized_list.h"
#include "symbol_table.h"

namespace Quack {
  class TypeChecker {
   public:
    TypeChecker() = default;

    void run(Program* prog) {
      try {
        perform_initial_checks();
        Class::check_well_formed_hierarchy();
        perform_return_all_paths_check();
      } catch (TypeCheckerException &e) {
        Quack::Utils::print_exception_info_and_exit(e, EXIT_CLASS_HIERARCHY);
      }

      try {
        perform_initialized_before_use_check(prog);
      } catch (TypeCheckerException &e) {
        Quack::Utils::print_exception_info_and_exit(e, EXIT_INITIALIZE_BEFORE_USE);
      }

      try {
        type_inference(prog);

        check_super_type_field_types();
      } catch (TypeCheckerException &e) {
        Quack::Utils::print_exception_info_and_exit(e, EXIT_TYPE_INFERENCE);
      }
      std::cout << "Type checker completed successfully." << std::endl;
    }
   private:
    void perform_initial_checks() {
      for (auto &class_pair : *Class::Container::singleton()) {
        Class * q_class = class_pair.second;
        q_class->initial_type_check();
      }
    }
    void perform_return_all_paths_check() {
      for (const auto &class_pair : *Quack::Class::Container::singleton()) {
        Quack::Class * q_class = class_pair.second;
        if (!q_class->is_user_class())
          continue;

        for (const auto &method_pair : *q_class->methods_) {
          Method * method = method_pair.second;

          bool return_on_all_paths = method->block_->contains_return_all_paths();
          if (return_on_all_paths)
            continue;

          Quack::Class * nothing = Quack::Class::Container::Nothing();
          if (!nothing->is_subtype(method->return_type_))
            throw ReturnAllPathsException(q_class->name_, method->name_);

          // Append return Nothing to the path
          method->block_->append(new AST::Return(new AST::NothingLit()));
        }
      }
    }
    void perform_initialized_before_use_check(Program* prog) {
      // Type check constructor first since the fields are need for the method checks
      // and for the super class field checks.
      for (auto &class_pair : *Class::Container::singleton()) {
        Class *q_class = class_pair.second;
        perform_constructor_initialize_before_use(q_class);
      }

      verify_all_super_fields_initialized();

      // Checks all methods other than the constructor
      for (auto &class_pair : *Class::Container::singleton()) {
        Class *q_class = class_pair.second;

        // For all methods, the class fields are initialized
        InitializedList fields_list;
        for (auto &field_info : *q_class->fields_) {
          Field * field = field_info.second;
          fields_list.add(field->name_, true);
          if (q_class->has_method(field->name_))
            throw DuplicateMemberException(q_class->name_, field->name_);
          if (field->name_ == q_class->name_)
            throw FieldClassMatchException(field->name_);
        }

        for (auto &method_pair : *q_class->methods_) {
          Method * method = method_pair.second;

          InitializedList init_list(fields_list);
          add_params_to_initialized_list(init_list, method->params_);

          auto * all_inits = new InitializedList(init_list);
          method->block_->check_initialize_before_use(init_list, all_inits, true);

          all_inits->var_union(init_list);
          method->init_list_ = all_inits;
        }
      }

      // Verifies the main block (i.e., any statments not in a class method)
      InitializedList main_inits;
      auto * all_inits = new InitializedList();
      prog->main_->block_->check_initialize_before_use(main_inits, all_inits, false);

      all_inits->var_union(main_inits);
      prog->main_->init_list_ = all_inits;
    }

    void perform_constructor_initialize_before_use(Quack::Class * q_class) {
      std::string name = q_class->name_;

      InitializedList init_list;
      add_params_to_initialized_list(init_list, q_class->constructor_->params_);

      auto all_inits = new InitializedList(init_list);
      q_class->constructor_->block_->check_initialize_before_use(init_list, all_inits, true);

      for (const auto &init_var : all_inits->all_items()) {
        // Only consider the class fields when caring about initialized before use.
        if (!init_var.second)
          continue;
        if (!init_list.exists(init_var.first, init_var.second)) {
          std::string msg = "Constructor for class " + q_class->name_
                            + " does not initialize on all paths";
          throw TypeCheckerException("Constructor", msg);
        }

      }
      q_class->constructor_->init_list_ = all_inits;

      for (const auto &var_info : init_list.vars_) {
        if (!var_info.second)
          continue;
        q_class->fields_->add_by_name(var_info.first);
      }
    }
    static void add_params_to_initialized_list(InitializedList &init_list,
                                               const Param::Container * params,
                                               bool is_field = false) {
      for (const auto &param : *params)
        init_list.add(param->name_, is_field);
    }
    bool verify_all_super_fields_initialized() {
      Class::Container* all_classes = Class::Container::singleton();

      for (auto &class_pair : *all_classes) {
        Class *q_class = class_pair.second;
        if (!q_class->is_user_class())
          continue;

        if (q_class->super_ == all_classes->get(CLASS_OBJ))
          continue;

        if (!q_class->fields_->is_super_set(q_class->super_->fields_))
          throw MissingSuperFieldsException(q_class->name_);
      }

      return true;
    }
    bool type_inference(Program* prog) {
      for (auto &class_info : *Quack::Class::Container::singleton()) {
        Quack::Class * q_class = class_info.second;

        // Test constructor first
        function_type_inference(q_class, q_class->constructor_);

        update_field_classes(q_class);

        // Perform type inference on each method
        for (auto &method_info : *q_class->methods_) {
          auto * method = method_info.second;
          function_type_inference(q_class, method);
        }
      }

      // Performs inference on the main function
      function_type_inference(nullptr, prog->main_);
      return true;
    }
    void update_field_classes(Quack::Class * q_class) {
      for (auto &field_info : *q_class->fields_) {
        Field* field = field_info.second;
        const Symbol* sym = q_class->constructor_->symbol_table_->get(field->name_, true);

        field->type_ = sym->get_type();
      }
    }
    bool function_type_inference(Quack::Class * q_class, Quack::Method* method) {
      auto* st = new Symbol::Table();

      // Use init list to build list of variables
      for (auto &init_var : *method->init_list_) {
        std::string var_name = init_var.first;
        bool is_field = init_var.second;

        Class * field_type = is_field ? q_class->fields_->get(var_name)->type_ : nullptr;
        st->add_new(var_name, is_field, field_type);
      }

      // Populate the type of function parameters
      for (auto * param : *method->params_)
        st->update(param->name_, false, param->type_);

      TypeCheck::Settings settings;
      settings.st_ = st;
      settings.is_constructor_ = (q_class != nullptr && method->name_ == q_class->name_);
      settings.return_type_ = settings.is_constructor_ ? nullptr : method->return_type_;
      settings.this_class_ = q_class;

      do {
        st->clear_dirty();
        method->block_->perform_type_inference(settings);
      } while (st->is_dirty());

      // Store the symbol
      method->symbol_table_ = st;

      return true;
    }
    bool check_super_type_field_types() {
      for (const auto &class_info : *Quack::Class::Container::singleton()) {
        Class * q_class = class_info.second;
        if (!q_class->is_user_class())
          continue;

        Class * super = q_class->super_;
        for (const auto &field_info : *q_class->fields_) {
          Field * field = field_info.second;
          // If super class does not have this object, move on
          if (!super->fields_->exists(field->name_))
            continue;

          Class * super_field_type = super->fields_->get(field->name_)->type_;
          if (!field->type_->is_subtype(super_field_type))
            throw SubTypeFieldTypeException(q_class->name_, field->name_);
        }
      }
      return true;
    }
  };
}

#endif //PROJECT02_QUACK_TYPE_CHECKER_H









          

      

      

    

  

    
      
          
            
  
Struct ASTNode


	Defined in File ASTNode.h





Inheritance Relationships


Derived Types


	public AST::Assn (Struct Assn)


	public AST::BinOp (Struct BinOp)


	public AST::FunctionCall (Struct FunctionCall)


	public AST::Ident (Struct Ident)


	public AST::If (Class If)


	public AST::Literal< _T > (Template Struct Literal)


	public AST::ObjectCall (Struct ObjectCall)


	public AST::Return (Struct Return)


	public AST::RhsArgs (Struct RhsArgs)


	public AST::Typecase (Struct Typecase)


	public AST::Typing (Struct Typing)


	public AST::UniOp (Struct UniOp)


	public AST::While (Struct While)


	public AST::Literal< bool > (Template Struct Literal)


	public AST::Literal< int > (Template Struct Literal)


	public AST::Literal< std::string > (Template Struct Literal)









Struct Documentation


	
struct ASTNode


	Subclassed by AST::Assn, AST::BinOp, AST::FunctionCall, AST::Ident, AST::If, AST::Literal< _T >, AST::ObjectCall, AST::Return, AST::RhsArgs, AST::Typecase, AST::Typing, AST::UniOp, AST::While, AST::Literal< bool >, AST::Literal< int >, AST::Literal< std::string >


Public Functions


	
virtual ~ASTNode()


	




	
virtual void print_original_src(unsigned int indent_depth = 0) = 0


	




	
virtual bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits, bool is_method) = 0


	




	
virtual void update_initialized_list(InitializedList &inits, bool is_constructor)


	Updates the initialized list in the initialized per use check.


	Parameters

	
	inits: Set of initialized variables. 


	is_constructor: True if the function being checked is a constructor. 















	
virtual bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type) = 0


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.















	
virtual bool update_inferred_type(TypeCheck::Settings &settings, Quack::Class *inferred_type, bool is_field)


	Updates the symbol table and the nodes using an inferred type


	Return

	True if the update is successful 



	Parameters

	
	st: Symbol table for the method 


	inferred_type: Type inferred for updating 


	this_class: Class type of the object















	
void set_node_type(Quack::Class *new_type)


	Updates the type for the node.


	Parameters

	
	type: New type for the node 















	
Quack::Class *get_node_type() const


	Accessor for the type of the node. 
	Return

	Node type 












	
virtual std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const = 0


	




	
void generate_eval_branch(CodeGen::Settings settings, const unsigned indent_lvl, const std::string &true_label, const std::string &false_label)


	




	
std::string generate_temp_var(const std::string &var_to_store, CodeGen::Settings settings, unsigned indent_lvl, bool is_lhs) const


	Helper function that standardizes the generation of new temporary variables.


	Return

	Pointer to the memory location 



	Parameters

	
	var_to_store: Variable to store in a temporary 


	settings: Code generation settings 


	indent_lvl: Level of indentation 















	
virtual bool contains_return_all_paths()


	Checks whether the statement has a return on all paths.


	Return

	True the tree node has a return on all possible subpaths 














Public Static Functions


	
static std::string indent_str(unsigned indent_level)


	




	
static const std::string define_new_label(const std::string &label_header)


	Helper function used to create a label using the label header and a unique integer to ensure that there are no duplicate labels.


	Return

	Unique label 



	Parameters

	
	label_header: Header used for the label 















	
static void generate_label(CodeGen::Settings &settings, unsigned indent_lvl, const std::string &label, bool add_new_line = false)


	Standardized helper function to generte a label in the output.


	Parameters

	
	settings: Code generation settings 


	indent_lvl: Level of indentation 


	label: Label to generate 















	
static void generate_goto(CodeGen::Settings &settings, unsigned indent_lvl, const std::string &label, bool add_new_line = false)


	Standard helper function to jump to the passed label.


	Parameters

	
	settings: 


	indent_lvl: 


	label: Label to go to. 















	
static const std::string define_new_temp_var()


	Helper function used to generate temporary variable names


	Return

	Temporary variable name 












	
static void generate_one_line_comment(CodeGen::Settings settings, const unsigned indent_lvl, const std::string &msg)


	Standardizes creating a one line comment.


	Parameters

	
	settings: Code generator settings 


	indent_lvl: Indentation level 


	msg: Comment message 

















Protected Attributes


	
Quack::Class *type_ = nullptr


	Type for the node 








Protected Static Attributes


	
unsigned long label_cnt_ = 0


	Counter for label generator for GoTo’s 






	
unsigned long var_cnt_ = 0


	Counter for temporary variables created in the code 

















          

      

      

    

  

    
      
          
            
  
Struct Assn


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::ASTNode (Struct ASTNode)









Struct Documentation


	
struct Assn : public AST::ASTNode


	
Public Functions


	
Assn(Typing *lhs, ASTNode *rhs)


	




	
~Assn()


	




	
void print_original_src(unsigned int indent_depth = 0)


	




	
bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits, bool is_method)


	Verifies that both the left and right hand side of statement pass the initialize before use test. It next adds the assigned variable to the initialized list. 
	Return

	True if all initialized before use test passes. 



	Parameters

	
	inits: Set of initialized variables 















	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.















	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	Generates the code for an assignment.


	Return

	No return information since not applicable to an assignment 



	Parameters

	
	settings: Code generator settings 


	indent_lvl: Level of indentation 

















Public Members


	
Typing *lhs_


	




	
ASTNode *rhs_


	















          

      

      

    

  

    
      
          
            
  
Struct BinOp


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::ASTNode (Struct ASTNode)







Derived Type


	public AST::BoolOp (Struct BoolOp)









Struct Documentation


	
struct BinOp : public AST::ASTNode


	Subclassed by AST::BoolOp


Public Functions


	
BinOp(const std::string &sym, ASTNode *l, ASTNode *r)


	




	
~BinOp()


	




	
void print_original_src(unsigned int indent_depth = 0)


	




	
bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits, bool is_method)


	Checks if the initialize before use test on the two subexpressions passes.


	Return

	True if the initialized before use test passes for both subexpressions. 



	Parameters

	
	inits: Set of initialized variables. 















	
virtual std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	Binary operators are syntactic sugar for function cals. Therefore, turn a binary operator node in the tree into an object call.


	Parameters

	
	settings: Code generator settings 


	indent_lvl: Level of indentation 















	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.

















Public Members


	
std::string opsym


	




	
ASTNode *left_


	




	
ASTNode *right_


	






Public Static Functions


	
static const std::string op_lookup(const std::string &op)


	Helper function to get the method name that desugars the binary operator.


	Return

	Desugared method name. 



	Parameters

	
	op: Binary operator value


























          

      

      

    

  

    
      
          
            
  
Struct BoolLit


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::Literal< bool > (Template Struct Literal)









Struct Documentation


	
struct BoolLit : public AST::Literal<bool>


	
Public Functions


	
BoolLit(bool v)


	




	
void print_original_src(unsigned int indent_depth = 0)


	




	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	




	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.


























          

      

      

    

  

    
      
          
            
  
Struct BoolOp


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::BinOp (Struct BinOp)









Struct Documentation


	
struct BoolOp : public AST::BinOp


	
Public Functions


	
BoolOp(const std::string &sym, ASTNode *l, ASTNode *r)


	Boolean operator constructor 






	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	Binary operators are syntactic sugar for function cals. Therefore, turn a binary operator node in the tree into an object call.


	Parameters

	
	settings: Code generator settings 


	indent_lvl: Level of indentation 















	
void generate_eval_bool_op(CodeGen::Settings settings, const unsigned indent_lvl, const std::string &true_label, const std::string &false_label)


	Special handling of the short circuit Boolean operators


	Parameters

	
	settings: Code generator settings 


	indent_lvl: Level of indentaiton 


	true_label: Label to jump to if the Boolean operator evaluates to true 


	false_label: Label to jump to if the Boolean operator evaluates to false 















	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.


























          

      

      

    

  

    
      
          
            
  
Struct FunctionCall


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::ASTNode (Struct ASTNode)









Struct Documentation


	
struct FunctionCall : public AST::ASTNode


	
Public Functions


	
FunctionCall(const char *ident, RhsArgs *args)


	




	
~FunctionCall()


	




	
bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits, bool is_method)


	Checks if the initialize before use test passes on the right subexpression.


	Return

	True if the initialized before use test passes for the right subexpression. 



	Parameters

	
	inits: Set of initialized variables. 















	
void print_original_src(unsigned int indent_depth)


	




	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	This generate_code method only gets called directly for constructors. All other calls will be through an ObjectCall object and will have a special implementation (see method generate_object_call);


	Return

	Variable where the output of the constructor is stored. 



	Parameters

	
	settings: Code generation settings 


	indent_lvl: Level of indentation 















	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.















	
std::string generate_object_call(Quack::Class *obj_type, std::string object_name, CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	Function call for an object name.


	Return

	Variable where the function call will be stored 



	Parameters

	
	object_name: Name of the object whose method is being called. 


	settings: Code generator settings 


	indent_lvl: Level of indentation 

















Public Members


	
const std::string ident_


	




	
RhsArgs *args_


	















          

      

      

    

  

    
      
          
            
  
Struct Ident


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::ASTNode (Struct ASTNode)









Struct Documentation


	
struct Ident : public AST::ASTNode


	
Public Functions


	
Ident(const char *txt)


	




	
void print_original_src(unsigned int indent_depth = 0)


	




	
bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits, bool is_method)


	




	
bool check_ident_initialized(InitializedList &inits, InitializedList *all_inits, bool is_field = false)


	Generalized function for checking identifiers including constructor identifiers.


	Return

	True if the identifier is initialized 



	Parameters

	
	inits: Initialized variable set 


	all_inits: All initialized variables so far 


	is_field: True if the identifier corresponds to a field 















	
void update_initialized_list(InitializedList &inits, bool is_constructor)


	Adds the implicit identifier to the initialized variable list. If this function is called directly, the initialized variable is marked as not a field of the class.


	Parameters

	
	inits: Set of initialized variables. 


	is_constructor: True if the function is a constructor. It has no effect in this function. 















	
void add_identifier_to_initialized(InitializedList &inits, bool is_field)


	Add the identifier to the initialized variable list.


	Parameters

	
	inits: Set of initialized variables 


	is_field: True if the identifier corresponds to a field. 















	
bool update_inferred_type(TypeCheck::Settings &settings, Quack::Class *inferred_type, bool is_field)


	Updates the symbol table and the node of the symbol in the symbol table and the AST>


	Return

	True if the inferred type was successfully updated 



	Parameters

	
	st: Symbol table 


	inferred_type: Inferred type of the symbol















	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.















	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	Simply prints the identifier name.


	Parameters

	
	settings: Code generator settings. 


	indent_lvl: Level of indentation. 

















Public Members


	
const std::string text_


	Identifier name 

















          

      

      

    

  

    
      
          
            
  
Struct IntLit


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::Literal< int > (Template Struct Literal)









Struct Documentation


	
struct IntLit : public AST::Literal<int>


	
Public Functions


	
IntLit(int v)


	




	
void print_original_src(unsigned int indent_depth = 0)


	




	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	




	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.


























          

      

      

    

  

    
      
          
            
  
Template Struct Literal


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::ASTNode (Struct ASTNode)









Struct Documentation


	
template <typename _T>
struct Literal : public AST::ASTNode


	
Public Functions


	
Literal(const _T &v)


	




	
bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits, bool is_method)


	No initialization before use check for a literal. This function simply returns true.


	Return

	True always. 



	Parameters

	
	inits: Set of initialized variables. Not changed in the funciton. 















	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.

















Public Members


	
const _T value_


	Value of the literal 








Protected Functions


	
std::string generate_lit_code(CodeGen::Settings &settings, unsigned indent_lvl, const std::string &gen_func_name_) const


	Helper function that standardizes code generation for all literals.


	Parameters

	
	settings: Code generator settings object 


	indent_lvl: Indention level 


	gen_func_name_: Function used to generate objects of a given type 


























          

      

      

    

  

    
      
          
            
  
Struct NothingLit


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::Literal< std::string > (Template Struct Literal)









Struct Documentation


	
struct NothingLit : public AST::Literal<std::string>


	
Public Functions


	
NothingLit()


	




	
void print_original_src(unsigned int indent_depth = 0)


	




	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	




	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.


























          

      

      

    

  

    
      
          
            
  
Struct ObjectCall


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::ASTNode (Struct ASTNode)









Struct Documentation


	
struct ObjectCall : public AST::ASTNode


	
Public Functions


	
ObjectCall(ASTNode *object, ASTNode *next)


	




	
~ObjectCall()


	




	
void print_original_src(unsigned int indent_depth)


	




	
bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits, bool is_method)


	Checks if the initialize before use test passes on the right subexpression.


	Return

	True if the initialized before use test passes for the right subexpression. 



	Parameters

	
	inits: Set of initialized variables. 















	
void update_initialized_list(InitializedList &inits, bool is_constructor)


	Updates the initialized list in the initialized per use check.


	Parameters

	
	inits: Set of initialized variables. 


	is_constructor: True if the function being checked is a constructor. 















	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	Processes object calls in the quack program. Object calls take two forms namely: obj.<field> and obj.<method>(…). Dynamic casting is used to determine which of the two applies for this specific case of code generator.


	Return

	Any object call string. 



	Parameters

	
	settings: Code generator settings 


	indent_lvl: Level of indentation. 


	is_lhs: True if the node corresponds to a left hand side. 















	
const std::string process_object_call(const std::string &left_obj, CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	After the left object is processed, process the right object.


	Return

	Variable containing the combined results of the object call 



	Parameters

	
	left_obj: Left object of the object call 


	settings: Code generator settings 


	indent_lvl: Level of indentation















	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.















	
bool update_inferred_type(TypeCheck::Settings &settings, Quack::Class *inferred_type, bool is_field)


	Updates the symbol table and the nodes using an inferred type


	Return

	True if the update is successful 



	Parameters

	
	st: Symbol table for the method 


	inferred_type: Type inferred for updating 


	this_class: Class type of the object

















Public Members


	
ASTNode *object_


	




	
ASTNode *next_


	















          

      

      

    

  

    
      
          
            
  
Struct Return


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::ASTNode (Struct ASTNode)









Struct Documentation


	
struct Return : public AST::ASTNode


	
Public Functions


	
Return(ASTNode *right)


	




	
~Return()


	




	
void print_original_src(unsigned int indent_depth = 0)


	




	
bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits, bool is_method)


	Checks if the initialize before use test passes on the right subexpression.


	Return

	True if the initialized before use test passes for the right subexpression. 



	Parameters

	
	inits: Set of initialized variables. 















	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	Generates the C code associated with a return statement. The implementation is quite simple


	Parameters

	
	settings: Code generator settings 


	indent_lvl: Level of indentation 















	
bool contains_return_all_paths()


	Always returns true since this is a return statement.


	Return

	Always true 












	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.

















Public Members


	
ASTNode *right_


	















          

      

      

    

  

    
      
          
            
  
Struct RhsArgs


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::ASTNode (Struct ASTNode)









Struct Documentation


	
struct RhsArgs : public AST::ASTNode


	
Public Functions


	
RhsArgs()


	




	
~RhsArgs()


	




	
unsigned long count()


	Accessor for number of arguments in the node. 
	Return

	Number of arguments 












	
void add(ASTNode *new_node)


	Checks whether there are any input arguments 
	Return

	True if there are no arguments 












	
void print_original_src(unsigned int indent_depth)


	




	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	Not supported. Argument code must be generated specially.


	Parameters

	
	settings: Code generator settings 


	indent_lvl: Level of indentation 















	
std::vector<std::string> *generate_args(CodeGen::Settings &settings, unsigned indent_lvl) const


	Generates the source code for all arguments in the argument set.


	Return

	Vector containing the variables (usually temporary) for each argument in the array 



	Parameters

	
	settings: Code generator settings 


	indent_lvl: Level of indentation in the generated code 















	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.















	
bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits, bool is_method)


	Checks if the initialize before use test passes on the right subexpression.


	Return

	True if the initialized before use test passes for the right subexpression. 



	Parameters

	
	inits: Set of initialized variables. 

















Public Members


	
std::vector<ASTNode *> args_


	















          

      

      

    

  

    
      
          
            
  
Struct StrLit


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::Literal< std::string > (Template Struct Literal)









Struct Documentation


	
struct StrLit : public AST::Literal<std::string>


	
Public Functions


	
StrLit(const char *v)


	




	
void print_original_src(unsigned int indent_depth = 0)


	




	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	Generates the code to create a string literal. It relies on the standardized literal generation method.


	Parameters

	
	settings: Code generator setting 


	indent_lvl: Level of indention 















	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.


























          

      

      

    

  

    
      
          
            
  
Struct Typecase


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::ASTNode (Struct ASTNode)









Struct Documentation


	
struct Typecase : public AST::ASTNode


	
Public Functions


	
Typecase(ASTNode *expr, std::vector<TypeAlternative *> *alts)


	




	
~Typecase()


	




	
void print_original_src(unsigned int indent_depth)


	




	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.















	
bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits, bool is_method)


	




	
bool contains_return_all_paths()


	Typecase always returns false since no guarantee all objects are not guaranteed to match a statement.


	Return

	Always false 












	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	















          

      

      

    

  

    
      
          
            
  
Struct Typing


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::ASTNode (Struct ASTNode)









Struct Documentation


	
struct Typing : public AST::ASTNode


	
Public Functions


	
Typing(ASTNode *expr, const std::string &type_name)


	




	
~Typing()


	




	
void print_original_src(unsigned int indent_depth)


	




	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	




	
bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits, bool is_method)


	Helper function used to check if the specified type name actually exists.


	Return

	True if the type_name_ is a valid class. 



	Parameters

	
	type_name: Name of the type used 















	
void update_initialized_list(InitializedList &inits, bool is_constructor)


	Used in an assignment statement to update the set of initialized variables.


	Parameters

	
	inits: Set of initialized variables. 


	is_constructor: True if the function is a constructor. 















	
bool update_inferred_type(TypeCheck::Settings &settings, Quack::Class *inferred_type, bool is_field)


	Updates the symbol table and the nodes using an inferred type


	Return

	True if the update is successful 



	Parameters

	
	st: Symbol table for the method 


	inferred_type: Type inferred for updating 


	this_class: Class type of the object















	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.

















Public Members


	
ASTNode *expr_


	




	
std::string type_name_


	















          

      

      

    

  

    
      
          
            
  
Struct UniOp


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::ASTNode (Struct ASTNode)









Struct Documentation


	
struct UniOp : public AST::ASTNode


	
Public Functions


	
UniOp(const std::string &sym, ASTNode *r)


	




	
~UniOp()


	




	
void print_original_src(unsigned int indent_depth = 0)


	




	
bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits, bool is_method)


	Checks if the initialize before use test passes on the right subexpression.


	Return

	True if the initialized before use test passes for the right subexpression. 



	Parameters

	
	inits: Set of initialized variables. 















	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	




	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.

















Public Members


	
std::string opsym


	




	
ASTNode *right_


	















          

      

      

    

  

    
      
          
            
  
Struct While


	Defined in File ASTNode.h





Inheritance Relationships


Base Type


	public AST::ASTNode (Struct ASTNode)









Struct Documentation


	
struct While : public AST::ASTNode


	
Public Functions


	
While(ASTNode *cond, Block *body)


	




	
~While()


	




	
void print_original_src(unsigned int indent_depth = 0)


	




	
bool check_initialize_before_use(InitializedList &inits, InitializedList *all_inits, bool is_method)


	Performs an initialize before use test on the while loop. It checks the conditional statement as well as the body of the while loop.


	Return

	True if the initialized before use test passes for the conditional statement as well as the body for the while loop 



	Parameters

	
	inits: Set of initialized variables. 















	
bool perform_type_inference(TypeCheck::Settings &settings, Quack::Class *parent_type)


	Implements type inference for a single note in the AST.


	Return

	True if type inference was successful. 



	Parameters

	
	st: Symbol table for the method 


	return_type: Return type from the block 


	parent_type: Type of the parent node. If parent node has no type, then BASE_CLASS.















	
std::string generate_code(CodeGen::Settings &settings, unsigned indent_lvl, bool is_lhs) const


	






Public Members


	
ASTNode *cond_


	




	
Block *body_


	















          

      

      

    

  

    
      
          
            
  
Struct AmbiguousInferenceException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public TypeCheckerException (Struct TypeCheckerException)









Struct Documentation


	
struct AmbiguousInferenceException : public TypeCheckerException


	
Public Functions


	
AmbiguousInferenceException(const char *type, const char *error)


	















          

      

      

    

  

    
      
          
            
  
Struct BaseCompilerException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public exception







Derived Types


	public ParserException (Struct ParserException)


	public ScannerException (Struct ScannerException)


	public TypeCheckerException (Struct TypeCheckerException)









Struct Documentation


	
struct BaseCompilerException : public exception


	Subclassed by ParserException, ScannerException, TypeCheckerException


Public Functions


	
BaseCompilerException(const char *type, const char *error)


	




	
BaseCompilerException(const char *type, const std::string &error)


	




	
virtual const char *what() const


	






Protected Attributes


	
std::string msg_


	















          

      

      

    

  

    
      
          
            
  
Struct ClassHierarchyException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public TypeCheckerException (Struct TypeCheckerException)







Derived Types


	public CyclicInheritenceException (Struct CyclicInheritenceException)


	public InheritedMethodParamCountException (Struct InheritedMethodParamCountException)


	public InheritedMethodParamTypeException (Struct InheritedMethodParamTypeException)


	public InheritedMethodReturnTypeException (Struct InheritedMethodReturnTypeException)


	public UnknownTypeException (Struct UnknownTypeException)









Struct Documentation


	
struct ClassHierarchyException : public TypeCheckerException


	Subclassed by CyclicInheritenceException, InheritedMethodParamCountException, InheritedMethodParamTypeException, InheritedMethodReturnTypeException, UnknownTypeException


Public Functions


	
ClassHierarchyException(const char *type, const char *error)


	




	
ClassHierarchyException(const char *type, const std::string &error)


	















          

      

      

    

  

    
      
          
            
  
Struct Settings


	Defined in File code_gen_utils.h





Struct Documentation


	
struct Settings


	
Public Functions


	
Settings(std::ofstream &fout)


	






Public Members


	
std::ofstream &fout_


	




	
Quack::Class *return_type_


	




	
Symbol::Table *st_


	















          

      

      

    

  

    
      
          
            
  
Struct CyclicInheritenceException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public ClassHierarchyException (Struct ClassHierarchyException)









Struct Documentation


	
struct CyclicInheritenceException : public ClassHierarchyException


	
Public Functions


	
CyclicInheritenceException(const char *type, const char *error)


	




	
CyclicInheritenceException(const char *type, const std::string &error)


	















          

      

      

    

  

    
      
          
            
  
Struct DuplicateMemberException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public InitializeBeforeUseException (Struct InitializeBeforeUseException)









Struct Documentation


	
struct DuplicateMemberException : public InitializeBeforeUseException


	
Public Functions


	
DuplicateMemberException(const std::string &type_name, const std::string &field_name)


	















          

      

      

    

  

    
      
          
            
  
Struct DuplicateParamException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public TypeCheckerException (Struct TypeCheckerException)









Struct Documentation


	
struct DuplicateParamException : public TypeCheckerException


	
Public Functions


	
DuplicateParamException(const std::string &param_name)


	















          

      

      

    

  

    
      
          
            
  
Struct FieldClassMatchException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public InitializeBeforeUseException (Struct InitializeBeforeUseException)









Struct Documentation


	
struct FieldClassMatchException : public InitializeBeforeUseException


	
Public Functions


	
FieldClassMatchException(const std::string &field_name)


	















          

      

      

    

  

    
      
          
            
  
Struct InheritedMethodParamCountException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public ClassHierarchyException (Struct ClassHierarchyException)









Struct Documentation


	
struct InheritedMethodParamCountException : public ClassHierarchyException


	
Public Functions


	
InheritedMethodParamCountException(const std::string &class_name, const std::string &method_name)


	















          

      

      

    

  

    
      
          
            
  
Struct InheritedMethodParamTypeException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public ClassHierarchyException (Struct ClassHierarchyException)









Struct Documentation


	
struct InheritedMethodParamTypeException : public ClassHierarchyException


	
Public Functions


	
InheritedMethodParamTypeException(const std::string &class_name, const std::string &method_name, const std::string &param_name)


	















          

      

      

    

  

    
      
          
            
  
Struct InheritedMethodReturnTypeException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public ClassHierarchyException (Struct ClassHierarchyException)









Struct Documentation


	
struct InheritedMethodReturnTypeException : public ClassHierarchyException


	
Public Functions


	
InheritedMethodReturnTypeException(const std::string &class_name, const std::string &method_name)


	















          

      

      

    

  

    
      
          
            
  
Struct InitializeBeforeUseException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public TypeCheckerException (Struct TypeCheckerException)







Derived Types


	public DuplicateMemberException (Struct DuplicateMemberException)


	public FieldClassMatchException (Struct FieldClassMatchException)


	public UnitializedVarException (Struct UnitializedVarException)









Struct Documentation


	
struct InitializeBeforeUseException : public TypeCheckerException


	Subclassed by DuplicateMemberException, FieldClassMatchException, UnitializedVarException


Public Functions


	
InitializeBeforeUseException(const char *type, const char *error)


	




	
InitializeBeforeUseException(const char *type, const std::string &error)


	















          

      

      

    

  

    
      
          
            
  
Struct MethodClassNameCollisionException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public TypeCheckerException (Struct TypeCheckerException)









Struct Documentation


	
struct MethodClassNameCollisionException : public TypeCheckerException


	
Public Functions


	
MethodClassNameCollisionException(const std::string &name)


	















          

      

      

    

  

    
      
          
            
  
Struct MissingSuperFieldsException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public TypeCheckerException (Struct TypeCheckerException)









Struct Documentation


	
struct MissingSuperFieldsException : public TypeCheckerException


	
Public Functions


	
MissingSuperFieldsException(const std::string &class_name)


	















          

      

      

    

  

    
      
          
            
  
Struct Obj


	Defined in File base_class.h





Struct Documentation


	
struct Obj


	
Public Members


	
void *(*constructor)(Obj *self)


	




	
void *super_


	




	
char *(*PRINT)(Obj *self)


	




	
char *(*STR)(Obj self)


	















          

      

      

    

  

    
      
          
            
  
Struct ParserException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public BaseCompilerException (Struct BaseCompilerException)









Struct Documentation


	
struct ParserException : public BaseCompilerException


	
Public Functions


	
ParserException(const char *error)


	




	
ParserException(const std::string &error)


	















          

      

      

    

  

    
      
          
            
  
Struct BooleanClass


	Defined in File quack_class.h





Inheritance Relationships


Base Type


	public Quack::PrimitiveClass (Struct PrimitiveClass)









Struct Documentation


	
struct BooleanClass : public Quack::PrimitiveClass


	
Public Functions


	
BooleanClass()


	















          

      

      

    

  

    
      
          
            
  
Struct Field


	Defined in File quack_field.h





Nested Relationships


Nested Types


	Struct Field::Container









Struct Documentation


	
struct Field


	Encapsulates Quack a single class field. 


Public Functions


	
Field(std::string name)


	Initialize a field stored as a member of a class. 
	Parameters

	
	name: Name of the field 

















Public Members


	
std::string name_


	




	
Class *type_ = nullptr


	Type of the field object 








	
struct Container : public MapContainer<Field>


	
Public Functions


	
const void print_original_src(unsigned int indent_depth)


	Prints the user defined classes only. It will raise a runtime error if called. Never need to print the fields.


	Parameters

	
	indent_depth: Depth to tab the contents. 















	
void add_by_name(const std::string &name)


	Modified version of the field that automates boxing the field objects.


	Parameters

	
	name: Name of the field to add. 















	
bool is_super_set(Container *other)


	Checks whether the implicit Field::Container() object is a superset of other's fields.


	Return

	True if the implicit container is a superset. 



	Parameters

	
	other: Set of fields to be checked against the implicit container. 






























          

      

      

    

  

    
      
          
            
  
Struct Field::Container


	Defined in File quack_field.h





Nested Relationships

This struct is a nested type of Struct Field.




Inheritance Relationships


Base Type


	public MapContainer< Field > (Template Class MapContainer)









Struct Documentation


	
struct Container : public MapContainer<Field>


	
Public Functions


	
const void print_original_src(unsigned int indent_depth)


	Prints the user defined classes only. It will raise a runtime error if called. Never need to print the fields.


	Parameters

	
	indent_depth: Depth to tab the contents. 















	
void add_by_name(const std::string &name)


	Modified version of the field that automates boxing the field objects.


	Parameters

	
	name: Name of the field to add. 















	
bool is_super_set(Container *other)


	Checks whether the implicit Field::Container() object is a superset of other's fields.


	Return

	True if the implicit container is a superset. 



	Parameters

	
	other: Set of fields to be checked against the implicit container. 


























          

      

      

    

  

    
      
          
            
  
Struct IntClass


	Defined in File quack_class.h





Inheritance Relationships


Base Type


	public Quack::PrimitiveClass (Struct PrimitiveClass)









Struct Documentation


	
struct IntClass : public Quack::PrimitiveClass


	
Public Functions


	
IntClass()


	















          

      

      

    

  

    
      
          
            
  
Struct NothingClass


	Defined in File quack_class.h





Inheritance Relationships


Base Type


	public Quack::Class (Class Class)









Struct Documentation


	
struct NothingClass : public Quack::Class


	
Public Functions


	
NothingClass()


	




	
bool is_user_class() const


	Primitives are all base (i.e., not user) classes in Quack so this function always returns true.


	Return

	False always. 























          

      

      

    

  

    
      
          
            
  
Struct ObjectClass


	Defined in File quack_class.h





Inheritance Relationships


Base Type


	public Quack::Class (Class Class)









Struct Documentation


	
struct ObjectClass : public Quack::Class


	
Public Functions


	
ObjectClass()


	




	
void add_base_methods()


	Create the print and equality methods for a base Object. 






	
bool is_user_class() const


	Object class is a base class in Quack so this function always returns true since if it is a base class, it cannot be a user class.


	Return

	False always. 























          

      

      

    

  

    
      
          
            
  
Struct Param


	Defined in File quack_param.h





Nested Relationships


Nested Types


	Struct Param::Container









Struct Documentation


	
struct Param


	Parameter to a class constructor or a method. 


Public Functions


	
Param(const std::string &name, const std::string &type_name = "")


	




	
void print_original_src(unsigned int indent_depth = 0)


	






Public Members


	
std::string name_


	




	
std::string type_name_


	




	
Class *type_


	






	
struct Container : public VectorContainer<Param>


	
Public Functions


	
const void print_original_src(unsigned int indent_depth)


	




	
void generate_code(CodeGen::Settings settings, bool include_param_names, bool generate_first_comma = true)


	



















          

      

      

    

  

    
      
          
            
  
Struct Param::Container


	Defined in File quack_param.h





Nested Relationships

This struct is a nested type of Struct Param.




Inheritance Relationships


Base Type


	public VectorContainer< Param > (Template Class VectorContainer)









Struct Documentation


	
struct Container : public VectorContainer<Param>


	
Public Functions


	
const void print_original_src(unsigned int indent_depth)


	




	
void generate_code(CodeGen::Settings settings, bool include_param_names, bool generate_first_comma = true)


	















          

      

      

    

  

    
      
          
            
  
Struct PrimitiveClass


	Defined in File quack_class.h





Inheritance Relationships


Base Type


	public Quack::Class (Class Class)







Derived Types


	public Quack::BooleanClass (Struct BooleanClass)


	public Quack::IntClass (Struct IntClass)


	public Quack::StringClass (Struct StringClass)









Struct Documentation


	
struct PrimitiveClass : public Quack::Class


	Represents all literal objects (e.g., integer, boolean, string). Encapsulated in this subclass to standardize some value information. 

Subclassed by Quack::BooleanClass, Quack::IntClass, Quack::StringClass


Public Functions


	
PrimitiveClass(char *name)


	




	
bool is_user_class() const


	Primitives are all base (i.e., not user) classes in Quack so this function always returns true.


	Return

	False always. 























          

      

      

    

  

    
      
          
            
  
Struct StringClass


	Defined in File quack_class.h





Inheritance Relationships


Base Type


	public Quack::PrimitiveClass (Struct PrimitiveClass)









Struct Documentation


	
struct StringClass : public Quack::PrimitiveClass


	
Public Functions


	
StringClass()


	















          

      

      

    

  

    
      
          
            
  
Struct Utils


	Defined in File compiler_utils.h





Struct Documentation


	
struct Utils


	
Public Static Functions


	
static void print_exception_info_and_exit(const std::exception &e, const int exit_code)


	Standardizes printing the type checker error and then exits the program 
	Parameters

	
	e: Exception info 


	exit_code: Integer code with which to exit the program 


























          

      

      

    

  

    
      
          
            
  
Struct ScannerException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public BaseCompilerException (Struct BaseCompilerException)









Struct Documentation


	
struct ScannerException : public BaseCompilerException


	
Public Functions


	
ScannerException(const char *error)


	




	
ScannerException(const std::string &error)


	















          

      

      

    

  

    
      
          
            
  
Struct SubTypeFieldTypeException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public TypeCheckerException (Struct TypeCheckerException)









Struct Documentation


	
struct SubTypeFieldTypeException : public TypeCheckerException


	
Public Functions


	
SubTypeFieldTypeException(const std::string &class_name, const std::string &field_name)


	















          

      

      

    

  

    
      
          
            
  
Struct Settings


	Defined in File compiler_utils.h





Struct Documentation


	
struct Settings


	
Public Functions


	
Settings()


	






Public Members


	
Symbol::Table *st_


	




	
Quack::Class *this_class_


	




	
Quack::Class *return_type_


	




	
bool is_constructor_


	















          

      

      

    

  

    
      
          
            
  
Struct TypeCheckerException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public BaseCompilerException (Struct BaseCompilerException)







Derived Types


	public AmbiguousInferenceException (Struct AmbiguousInferenceException)


	public ClassHierarchyException (Struct ClassHierarchyException)


	public DuplicateParamException (Struct DuplicateParamException)


	public InitializeBeforeUseException (Struct InitializeBeforeUseException)


	public MethodClassNameCollisionException (Struct MethodClassNameCollisionException)


	public MissingSuperFieldsException (Struct MissingSuperFieldsException)


	public ReturnAllPathsException (Class ReturnAllPathsException)


	public SubTypeFieldTypeException (Struct SubTypeFieldTypeException)


	public TypeInferenceException (Struct TypeInferenceException)


	public UnknownSymbolException (Class UnknownSymbolException)









Struct Documentation


	
struct TypeCheckerException : public BaseCompilerException


	Subclassed by AmbiguousInferenceException, ClassHierarchyException, DuplicateParamException, InitializeBeforeUseException, MethodClassNameCollisionException, MissingSuperFieldsException, ReturnAllPathsException, SubTypeFieldTypeException, TypeInferenceException, UnknownSymbolException


Public Functions


	
TypeCheckerException(const char *type, const char *error)


	




	
TypeCheckerException(const char *type, const std::string &error)


	















          

      

      

    

  

    
      
          
            
  
Struct TypeInferenceException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public TypeCheckerException (Struct TypeCheckerException)







Derived Types


	public UnknownBinOpException (Struct UnknownBinOpException)


	public UnknownConstructorException (Struct UnknownConstructorException)









Struct Documentation


	
struct TypeInferenceException : public TypeCheckerException


	Subclassed by UnknownBinOpException, UnknownConstructorException


Public Functions


	
TypeInferenceException(const char *error_name, const char *msg)


	




	
TypeInferenceException(const char *error_name, const std::string &msg)


	















          

      

      

    

  

    
      
          
            
  
Struct UnitializedVarException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public InitializeBeforeUseException (Struct InitializeBeforeUseException)









Struct Documentation


	
struct UnitializedVarException : public InitializeBeforeUseException


	
Public Functions


	
UnitializedVarException(const char *type, const std::string &var_name, bool is_field)


	















          

      

      

    

  

    
      
          
            
  
Struct UnknownBinOpException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public TypeInferenceException (Struct TypeInferenceException)









Struct Documentation


	
struct UnknownBinOpException : public TypeInferenceException


	
Public Functions


	
UnknownBinOpException(const std::string &op)


	















          

      

      

    

  

    
      
          
            
  
Struct UnknownConstructorException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public TypeInferenceException (Struct TypeInferenceException)









Struct Documentation


	
struct UnknownConstructorException : public TypeInferenceException


	
Public Functions


	
UnknownConstructorException(const std::string &type_name)


	















          

      

      

    

  

    
      
          
            
  
Struct UnknownTypeException


	Defined in File exceptions.h





Inheritance Relationships


Base Type


	public ClassHierarchyException (Struct ClassHierarchyException)









Struct Documentation


	
struct UnknownTypeException : public ClassHierarchyException


	
Public Functions


	
UnknownTypeException(const std::string &class_name)


	




	
UnknownTypeException(const char *type, const std::string &msg)


	















          

      

      

    

  

    
      
          
            
  
Struct class_Boolean_struct


	Defined in File builtins.h





Struct Documentation


	
struct class_Boolean_struct


	
Public Members


	
class_Obj super_


	




	
obj_Boolean (*constructor)(void)


	




	
obj_Boolean (*EQUALS)(obj_Obj, obj_Obj)


	




	
obj_Obj (*PRINT)(obj_Obj)


	




	
obj_String (*STR)(obj_Boolean)


	















          

      

      

    

  

    
      
          
            
  
Struct class_Int_struct


	Defined in File builtins.h





Struct Documentation


	
struct class_Int_struct


	
Public Members


	
class_Obj super_


	




	
obj_Int (*constructor)(void)


	




	
obj_Boolean (*EQUALS)(obj_Int, obj_Obj)


	




	
obj_Obj (*PRINT)(obj_Obj)


	




	
obj_String (*STR)(obj_Int)


	




	
obj_Boolean (*ATLEAST)(obj_Int, obj_Int)


	




	
obj_Boolean (*ATMOST)(obj_Int, obj_Int)


	




	
obj_Int (*DIVIDE)(obj_Int, obj_Int)


	




	
obj_Boolean (*LESS)(obj_Int, obj_Int)


	




	
obj_Int (*MINUS)(obj_Int, obj_Int)


	




	
obj_Boolean (*MORE)(obj_Int, obj_Int)


	




	
obj_Int (*PLUS)(obj_Int, obj_Int)


	




	
obj_Int (*TIMES)(obj_Int, obj_Int)


	















          

      

      

    

  

    
      
          
            
  
Struct class_Nothing_struct


	Defined in File builtins.h





Struct Documentation


	
struct class_Nothing_struct


	
Public Members


	
class_Obj super_


	




	
obj_Nothing (*constructor)(void)


	




	
obj_Boolean (*EQUALS)(obj_Obj, obj_Obj)


	




	
obj_Obj (*PRINT)(obj_Obj)


	




	
obj_String (*STR)(obj_Nothing)


	















          

      

      

    

  

    
      
          
            
  
Struct class_Obj_struct


	Defined in File builtins.h





Struct Documentation


	
struct class_Obj_struct


	
Public Members


	
class_Obj super_


	




	
obj_Obj (*constructor)(void)


	




	
obj_Boolean (*EQUALS)(obj_Obj, obj_Obj)


	




	
obj_Obj (*PRINT)(obj_Obj)


	




	
obj_String (*STR)(obj_Obj)


	















          

      

      

    

  

    
      
          
            
  
Struct class_String_struct


	Defined in File builtins.h





Struct Documentation


	
struct class_String_struct


	
Public Members


	
class_Obj super_


	




	
obj_String (*constructor)(void)


	




	
obj_Boolean (*EQUALS)(obj_String, obj_Obj)


	




	
obj_Obj (*PRINT)(obj_Obj)


	




	
obj_String (*STR)(obj_String)


	




	
obj_Boolean (*ATLEAST)(obj_String, obj_String)


	




	
obj_Boolean (*ATMOST)(obj_String, obj_String)


	




	
obj_Boolean (*LESS)(obj_String, obj_String)


	




	
obj_Boolean (*MORE)(obj_String, obj_String)


	




	
obj_String (*PLUS)(obj_String, obj_String)


	















          

      

      

    

  

    
      
          
            
  
Struct obj_Boolean_struct


	Defined in File builtins.h





Struct Documentation


	
struct obj_Boolean_struct


	
Public Members


	
class_Boolean clazz


	




	
int value


	















          

      

      

    

  

    
      
          
            
  
Struct obj_Int_struct


	Defined in File builtins.h





Struct Documentation


	
struct obj_Int_struct


	
Public Members


	
class_Int clazz


	




	
int value


	















          

      

      

    

  

    
      
          
            
  
Struct obj_Nothing_struct


	Defined in File builtins.h





Struct Documentation


	
struct obj_Nothing_struct


	
Public Members


	
class_Nothing clazz


	















          

      

      

    

  

    
      
          
            
  
Struct obj_Obj_struct


	Defined in File builtins.h





Struct Documentation


	
struct obj_Obj_struct


	
Public Members


	
struct class_Obj_struct *clazz


	















          

      

      

    

  

    
      
          
            
  
Struct obj_String_struct


	Defined in File builtins.h





Struct Documentation


	
struct obj_String_struct


	
Public Members


	
class_String clazz


	




	
char *text


	















          

      

      

    

  

    
      
          
            
  
Template Struct hash< std::pair< std::string, bool > >


	Defined in File compiler_utils.h





Struct Documentation


	
template <>
template<>
struct hash<std::pair<std::string, bool>>


	
Public Functions


	
size_t operator()(const std::pair<std::string, bool> &v) const


	















          

      

      

    

  

    
      
          
            
  
Typedef class_Obj


	Defined in File builtins.h





Typedef Documentation


	
typedef struct class_Obj_struct *class_Obj


	









          

      

      

    

  

    
      
          
            
  
Typedef obj_String


	Defined in File builtins.h





Typedef Documentation


	
typedef struct obj_String_struct *obj_String


	









          

      

      

    

  

    
      
          
            
  
Typedef obj_Obj


	Defined in File builtins.h





Typedef Documentation


	
typedef struct obj_Obj_struct *obj_Obj


	









          

      

      

    

  

    
      
          
            
  
Typedef class_Nothing


	Defined in File builtins.h





Typedef Documentation


	
typedef struct class_Nothing_struct *class_Nothing


	









          

      

      

    

  

    
      
          
            
  
Typedef obj_Int


	Defined in File builtins.h





Typedef Documentation


	
typedef struct obj_Int_struct *obj_Int


	









          

      

      

    

  

    
      
          
            
  
Typedef class_Int


	Defined in File builtins.h





Typedef Documentation


	
typedef struct class_Int_struct *class_Int


	









          

      

      

    

  

    
      
          
            
  
Typedef class_Boolean


	Defined in File builtins.h





Typedef Documentation


	
typedef struct class_Boolean_struct *class_Boolean


	









          

      

      

    

  

    
      
          
            
  
Typedef obj_Boolean


	Defined in File builtins.h





Typedef Documentation


	
typedef struct obj_Boolean_struct *obj_Boolean


	









          

      

      

    

  

    
      
          
            
  
Typedef obj_Nothing


	Defined in File builtins.h





Typedef Documentation


	
typedef struct obj_Nothing_struct *obj_Nothing


	









          

      

      

    

  

    
      
          
            
  
Typedef class_String


	Defined in File builtins.h





Typedef Documentation


	
typedef struct class_String_struct *class_String


	









          

      

      

    

  

    
      
          
            
  
Typedef InitVar


	Defined in File initialized_list.h





Typedef Documentation


	
typedef std::pair<std::string, bool> InitVar


	









          

      

      

    

  

    
      
          
            
  
Typedef SymbolKey


	Defined in File symbol_table.h





Typedef Documentation


	
typedef std::pair<std::string, bool> SymbolKey
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