Emulating the PVM (5)

  Errors in array handling

   void main () {

     int[] list = new int[100000];  // insufficient memory
     bool[] sieve;

     list[-1] = 0;                  // index out of range
     sieve[0] = true;               // storage never allocated
   }

We extend the heap manager so that an array becomes "self-describing".

The first word of the storage set aside for an array records the number of elements in the array.  
       int[] list = new int[3];
       bool[] sieve = new bool[5];

  <───── list array ─────> <────────── sieve array ──────────>(free)       sieve  list

  ┌─────┬─────┬─────┬─────┬─────┬─────┬─────┬─────┬─────┬─────┬─────┬─/ /─┬─────┬─────┐

  │  3  │     │     │     │  5  │     │     │     │     │     │     │     │ 104 │ 100 │

  └─────┴─────┴─────┴─────┴─────┴─────┴─────┴─────┴─────┴─────┴─────┴─/ /─┴─────┴─────┘

    100   101   102   103   104   105   106   107   108   109   110         510   511

before:  cpu.sp = 512   cpu.hp = 100      
  after:  cpu.sp = 510   cpu.hp = 110
