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   deferred class META_NOTION
      export make, look_ahead, match, eps, eps_struct, starter_list
      inherit
         SOURCE;
         EXCEPTIONS
      feature
         starter_list: SLIST[START_ITEM];
         eps: BOOLEAN;
         eps_struct: META_NOTION;

         merge(other: META_NOTION) is
         local
            sl: SLIST;
         do
            sl.Clone(other.starter_list);
            from
               sl.start
            until sl.offright
            loop
               starter_list.add(sl.item);
               sl.forth
            end;
            if other.eps then
               if eps then
                  raise("Grammar error")
               else
                  set_eps(other.eps_struct)
               end
            end
         end;
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         augment(other: META_NOTION) is
         local
            it: START_ITEM
         do
            from
               other.starter_list.start
            until other.starter_list.offright
            loop
               it.Clone(other.starter_list.item);
               it.set_struct(Current);
               starter_list.add(it);
               other.starter_list.forth
            end
         end;

         add_starter(sta: META_NOTION) is
         local
            it: START_ITEM
         do
            it.Create(sta, Current);
            starter_list.add(si);
         end;

         set_eps(m: META_NOTION) is
         do
            eps:= true;
            eps_struct:= m
         end;

         make: NOTION is deferred end;

         screen: META_NOTION is
         do
            from
               starter_list.start
            until starter_list.offright or else not Result.Void
            loop
               if starter_list.item.starter.look_ahead then
                  Result:= starter_list.item.struct
               end;
               starter_list.forth
            end;
         end;

         look_ahead: BOOLEAN is
         local
            temp: NOTION;
            failure: BOOLEAN;
         do
            if failure then Result:= false else
               if eps then raise("Grammar error") else
                  scan.mark;
                  temp:= make;
                  scan.resume;
                  Result:= true
               end
            end
         rescue
            if is_programmer_exception("Syntax error") then
               failure:= true;
               retry
            end
         end;
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         match: META_NOTION is
         do
            Result:= screen;
            if Result.Void and then eps then
               Result:= eps_struct
            elsif Result.Void then
               raise("Syntax error")
            end;
         end;
      end  -- META_NOTION
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   class START_ITEM
      export starter, struct, set_struct
      feature
         starter: META_NOTION;
         struct:  META_NOTION;
         set_struct(str: META_NOTION) is
         do
            struct:= str
         end;
         Create(sta,str: META_NOTION) is
         do
            starter:= sta;
            struct:=  stu;
         end
   end   -- START_ITEM

� 6 � 
 � � � � � � � � 6 � � � � � � � � � � � � � � � � � 2 � ) � ) � � � 7 � � � � � � �
META_NOTION

4 � � � � � 	 � � � 
 � � 

� � � � � � � 
 � � � � � 
 � � 	 � 6 � � � 	 � � � �

make
� � 
 � � � � 
 2 � 
 
 � � � 6 � � � � � � � � � 	 � � � 
 � � 6 � 	 � � � � � � � � � � 4 � � 
 


	 � 
 � � � 
 � 9 � � 
 � � � � � � 	 � 9 � 6 � � � � � � � � 
 � � � � � 
 � � � 6 �
look_ahead

� � 
 � � � � 
 ) 2 ; � � � � � � � � 6 � 
 � � � � � �
� � � � � � � 
 � � � � � 
 � �

look_ahead
3 � � � 
 7 �

META_NOTION
: � � � 7 � � � � 
 � 
 � � � � 	 f 	 � � � f 
 � 
 � � 	 � � 
 � � � �


 � � � 	 � � 	 � � � : � 	 
 � � 	 � � � � 
 � � � � 3 � 	 � � � ) 4



� #

� R Z N � M N � � � ] ^ _ R ± \ ] ^ [ �

� � 
 � � � � � : � 	 
 � 6 � � � � 	 � � � � � � � 
 � � 
 � � 
 
 � � 	 � � � � 	 � � � � � � 
 � � 
 � � � � � � 	 � � � � 
 � 	 � 
 � � � � � � � � 	 � � �
� � � � � � � � � � � 	 � � � 6 � � � : � 	 
 � 7 � � � 6 � � � � � � 7 8 � � � � � � � � � : � 	 
 � � � 
 7 � � 	 � � � � 
 � � � 
 � � � 
 � � � � � � � � � � �
� � � � � 
 � � � � � � � � : � 	 
 � 9 
 � � � � 6 � � � 6 � � � � � 
 � � 
 � 	 � � � : � � 6 
 � 
 � � 	 � � 
 � � � � 
 
 � � � � 
 � 6 � � � 
 3 � � � 6 �
� � � � � � � � � � � � 6 � � 	 � : 
 ) � 6 � � � � � � � � � � : � 	 
 � � 	 � 
 3 � � 3 � � � 
 � � � � � 	 � � � � � 	 � 
 � 6 � � 	 � � � � � 
 � � � 	 � � � � 

� � � 6 � � � � � � � � � � � � 	 � � � : � 	 
 � '

   class META_KEY
      export
         repeat META_NOTION, length, rep
      inherit
         META_NOTION
            redefine look_ahead
      feature
         rep: STRING;     -- string representation of the keyword
         length: INTEGER; -- length of the keyword

         make: KEYWORD is
         do
            scan.keyword(rep)
         end;

         look_ahead: BOOLEAN is
         do
            Result:= scan.is_next(rep)
         end;

         Create(r: STRING) is
         do
            rep:= r;
            length:= r.count;
         end
      end    -- META_KEY
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   class META_ID
      export
         repeat META_NOTION
      inherit
         META_NOTION
            redefine make,
            redefine look_ahead
      feature
         make: ID is
         do
            Result.Create
         end;

         look_ahead: BOOLEAN is
         do
            Result:= scan.next_is_letter
         end;

         Create is
         do
            starter_list.Create;

add_starter(Current);
            eps:= false
         end
      end   -- META_ID
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   class WORK_LIST
      export
         repeat LINKED_LIST, check_followers
      inherit
         LINKED_LIST[META_NOTION]
      feature
         wins(m1, m2: META_NOTION): BOOLEAN is
         local
            k1, k2: META_KEY
         do
            k1?= m1; k2?= m2;
            if not k1.Void then
               if not k2.Void then
                  Result:= k1.length > k2.length
               else
                  Result:= true
               end
            else
               Result:= false
            end
         end;   -- wins

         check_followers(orig: META_NOTION): BOOLEAN is
            -- Walk through the work list until a winner or metaobject with
            -- eps = false is encountered. A token or keyword metaobject t

-- is a winner if wins(t,orig); a nonterminal metaobject n is a
-- winner if wins(s,orig) for some starter metaobject in n's 
-- starter list. If a winner is found from the worklist, return
-- true, otherwise false.

         end;  -- check_followers
      end   -- WORK_LIST
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   class RIGHT_CONTEXT
      export
         worklist
      feature
         worklist: WORK_LIST is
         once
            Result.Create
         end
      end  -- RIGHT_CONTEXT
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   deferred class META_NOTION
      export make, look_ahead, match, eps, eps_struct, starter_list



T #

      inherit
         SOURCE;
         EXCEPTIONS;
         RIGHT_CONTEXT
      feature
         ...
         screen: META_NOTION is
         do
            from
               starter_list.start
            until starter_list.offright or else not Result.Void
            loop
              if starter_list.item.starter.look_ahead
                 and then (not eps or else
                 not worklist.check_followers(starter_list.item.starter)) 

           then
                    Result:= starter_list.item.starter.struct
               end;
               starter_list.forth
            end;
         end;  -- screen
         ...
      end  -- META_NOTION
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   class META_Z
      export
         repeat META_NOTION
      inherit
         META_NOTION;
         ACCESS_S
      feature
         meta1: META_KEY is
         once
            Result.Create(".")
         end;
         make: Z is
         do
            worklist.remove;
            worklist.put(meta1);
            worklist.put(metaobj_s);
            Result.Create
         end;
         Create is
         local
            si: START_ITEM;
         do
            starter_list.Create;
            augment(metaobj_s);
            if metaobj_s.eps then
               si.Create(meta1, Current);
               starter_list.add(si);
            end
         end
      end
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   class META_KEY
         ...
         make: KEYWORD is
         do
            worklist.remove;
            scan.keyword(rep)
         end;
         ...
      end    -- META_KEY
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   class S
      export
         repeat NOTION
      inherit
         NOTION;
         SOURCE
      feature
         b_component: B;
         Create is
         local
            dummy: NOTION;
         do
            dummy:= worklist.item.make;        -- "begin"
            b_component?= worklist.item.make;  --  B
            dummy:= worklist.item.make;        -- "end"
         end
      end
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   class META_ITERATION[T->NOTION]
      export
         repeat META_NOTION
      inherit
         META_NOTION;
         EXCEPTIONS
      feature
         -- iterated structure:
         body_meta: META_NOTION;
         -- separator structure:
         sep_meta: META_NOTION;

         make: ITERATION[T] is
         local
            elem: T;
            sep: NOTION;
         do
            worklist.remove;
            Result.Create;
            if look_ahead then
               from
                  worklist.put(body_meta);
                  elem?= body_meta.make;



T %

                  Result.add_left(elem);
               until not sep_meta.look_ahead
               loop
                  worklist.put(sep_meta);
                  sep:= sep_meta.make;
                  worklist.put(body_meta);
                  elem?= body_meta.make;
                  Result.add_left(elem);
               end
            elsif not eps then
               raise("Syntax_error")
            end;
         end;

         Create(opt: BOOLEAN; body: META_NOTION;
                sep: META_NOTION) is
         do
            body_meta:= body;
            sep_meta:= sep;
            eps:= opt;
            starter_list.Create;
            augment(body);
            if body.eps then
               augment(sep);
            end;
            if sep.eps then
               raise("Grammar_error")
            end;
            if (opt and then body.eps) then
               raise("Grammar_error")
            elsif opt or else body.eps then
               set_eps(Current)
            end;
         end;
      end  -- META_ITERATION
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   class ITERATION[T->NOTION]
      export
         repeat NOTION, repeat LINKED_LIST
      inherit
         NOTION;
         LINKED_LIST[T]
      feature
         ... some standard list operations ...
      end  -- ITERATION
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   class META_A
   -- A = B Opt(List(C,D)) List(E,",") "."
   export
       repeat META_NOTION
   inherit
       META_NOTION
          redefine make;
       ACCESS_B;
       ACCESS_C;
       ACCESS_D
   feature
       -- local metaobjects:
       meta1: META_ITERATION[C] is       -- Opt(List(C,D)
       once
          Result.Create(true,metaobj_c,metaobj_d)
       end;
       meta2: META_KEY is                -- ","
       once
          Result.Create(",")
       end;
       meta3: META_ITERATION[E] is       -- List(E,",")
       once
          Result.Create(false,metaobj_e,meta2)
       end:
       meta4: META_KEY is                -- "."
       once
          Result.Create(".")
       end;
       make: A is
       do
          worklist.remove;
          worklist.put(meta4);
          worklist.put(meta3);
          worklist.put(meta1);
          worklist.put(metaobj_b);
          Result.Create;
       end;
       Create is
       do
          starters.Create(my_class);
          augment(metaobj_b);
          if metaobj_b.eps then
             augment(meta1);
             augment(meta3);
             if meta3.eps then
                add_starter(meta4)
             end;
          end;
       end;
    end  -- META_A
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   Create is
   local
      dummy: NOTION
   do
      b_component?= worklist.item.make;
      c_list?= worklist.item.make;
      e_list?= worklist.item.make;
      dummy:= worklist.item.make
   end
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         do
            Result:= ... the source text corresponding to this instance ...
         end;
         attach(qua: META_NOTION): BOOLEAN is
         do
            Result:= objectbase.attach(Current,qua)
         end;
         ...
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   class NAMED_OBJECTS
      export objectbase
      feature
         objectbase: OBJECT_BASE is
         once
            Result.Create
         end
      end
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   class OBJECT_BASE
   export
      look_up, insert, attach,
      enter_scope, exit_scope
   inherit
      COMPACT_TREE[SCOPE];
      EXCEPTIONS
   feature
      look_up(obj_name: STRING): NAMED is
         -- return the named object whose key attribute equals to
         -- obj_name; if none exists, return Void
      end;

      attach(arg_obj: NOTION; qualifier: META_NOTION): BOOLEAN is
      local
         n: NAMED
      do
         n:= look_up(arg_obj.denoted_name);
         if not n.Void then
            if not n.creator.compatible(qualifier) then
               Result:= false
            else
               arg_obj.set_denoted(n);
               Result:= true;
            end;
         end;
      end;   -- attach

      insert(x: NAMED): BOOLEAN is
         -- insert x into the current scope of the object base;
         -- if an object with the same name already exists in the
         -- scope, return false, otherwise true
      end;

      enter_scope(s: SCOPE) is
      do
         -- insert a new scope node s into the object base as the
         -- son of the current scope, and let the new scope
         -- be the current scope
      end;

      exit_scope is
      do
        -- let the parent node of the current scope be the new
         -- current scope
      end;
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   end -- OBJECT_BASE
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   class NAMED
      export key, creator, set_creator
      inherit
         NAMED_OBJECTS;
         ERROR_MSG
      feature
         key: STRING;
         creator: META_NOTION;
         set_creator(m: META_NOTION) is
         do
            creator:= m
         end;
         insert is
         do
            if key.Void then
               error("Naming error")
            elsif not objectbase.insert(Current) then
               error("Naming error")
            end
         end;
      end  -- NAMED
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   class SCOPE
      export obj_set, enter_scope, exit_scope
      inherit
         NAMED_OBJECTS
      feature
         obj_set: OBJECT_SET;
         enter_scope is
         do
            object_base.enter_scope(Current);
         end;
         exit_scope is
         do
            object_base.exit_scope;
         end;
      end  -- SCOPE
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   class START_ITEM
      export starter, struct, set_struct, qualifier
      feature
         starter: META_NOTION;
         struct:  META_NOTION;
         qualifier: META_NOTION;               --  <---
         set_struct(str: META_NOTION) is
         do
            struct:= str
         end;
         Create(sta,str,qua: META_NOTION) is
         do
            starter:= sta;
            struct:=  stu;
            qualifier:= qua                   --  <---
         end
   end   -- START_ITEM
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   deferred class META_NOTION
      export
         make, look_ahead, match, eps, eps_struct, starter_list,
         compatible
      ...
      feature
         ...
         compatible(other: META_NOTION): BOOLEAN is deferred end;
         ...
         make(qua: META_NOTION): NOTION is deferred end;
         ...
         screen: META_NOTION is
         local
            candidate: START_ITEM
         do
            from
               if not failure then
                  starter_list.start
               else
                  starter_list.forth
               end
            until starter_list.offright or else not Result.Void
            loop
               candidate:= starter_list.item;
               if candidate.starter.look_ahead then
                  if candidate.qualifier.Void then
                     Result:= candidate.struct
                  else
                     scan.mark;
                     temp:= candidate.starter.make(candidate.qualifier);
                     scan.resume;
                     if not temp.Void then
                        Result:= candidate.struct;
                     end
                  end
               end;
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               starter_list.forth
            end;
         rescue
            failure:= true;
            scan.resume;
            retry
         end;  -- screen

         add_starter(sta, qua: META_NOTION) is
         local
            it: START_ITEM
         do
            it.Create(sta,Current,qua);
            starter_list.add(it)
         end;  -- add_starter
         ...
      end   -- META_NOTION
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META_ITERATION
� � � � � � � : � '

   class META_ITERATION[T->NOTION]
      ...
      feature
         -- iterated structure:
         body_meta: META_NOTION;
         -- separator structure:
         sep_meta: META_NOTION;

         make: ITERATION[T] is
         local
            elem: T;
            sep: NOTION;
            failure: BOOLEAN;
            wl_mark: INTEGER;
         do



% $

            if not finish then
               if not failure then
                  worklist.remove;
                  wl_mark:= worklist.mark;
                  Result.Create;
               end;
               if look_ahead then
                  from
                     worklist.put(body_meta);
                     elem?= body_meta.make;
                     Result.add_left(elem);
                  until not sep_meta.look_ahead
                  loop
                     worklist.put(sep_meta);
                     sep:= sep_meta.make;
                     worklist.put(body_meta);
                     elem?= body_meta.make;
                     Result.add_left(elem);
                  end
               elsif not eps then
                  raise("Syntax_error")
               end
            end
         rescue
            if is_programmer_exception("Syntax error") then
               failure:= true;
               finish:= scan.skip(sep_meta);
               worklist.resume(wl_mark);
               retry
            end
         end;
         ...
      end  -- META_ITERATION
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