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N  := set of all particles
L  := set of local particles
P  := set of all processors

# Event handler for step events in CTS mode.
procedure event_step_cts(Event e)
{
   # Get the timestamp of the event.
   t = timestamp(e)

   # Predict position and velocity of all particles to the update 
   # time t.
   predict(N, t)

   # Calculate acceleration and jerk of all local particles
   # at time t.
   calculate_force(N, L, t)

   # Correct predicted quantities for all local particles.
   correct(L, t)

   # Pack updated position, velocity, acceleration and jerk into a
   # message.
   msg = create_message(L, t)

   # Send the message to all other nodes.
   broadcast_message(msg, P)
}

_(E?#%&YC&=+%<&%-%.+&>2#&*2.)+".+&+(5%&)+%<)C

N  := set of all particles
L  := set of local particles
P  := set of all processors

# Event handler for step events in CTS mode.
procedure event_rup_cts(Event e)
{
   # Get the timestamp of the RUP event.
   t = timestamp(e)

   # Update counter that tracks the number of outstanding updates.
   remaining_updates = remaining_updates - 1

   # Apply remote update to synchronize local data.
   apply_rup(e, R)

   # Test if there are still outstanding remote updates for 
   # this step.
   if (remaining_updates == 0)
   {
      # Reset the update count (expect one update from each 
      # other node)
      remaining_updates = |P| - 1

      # Schedule the next event
      dt = time_of_next_step(L, t)
      schedule_step(dt)
   }
}

_(E?#%&SC&G%52+%&?<3"+%&%-%.+&>2#&*2.)+".+&+(5%&)+%<)C

N  := set of all particles
U  := local update list
R  := set of remote particles contained in message

# Apply remote update to synchronize local data.
procedure apply_rup(Event e, Set R)
{
   # Get the timestamp of the RUP event.
   t = timestamp(e)

   # Apply the remote update
   for r in R:
   {
      # Find local copy of this remotely-owned particle
      p = find_particle(N, r->id)

      # Copy the updated component vectors
      p->position     = r->position
      p->velocity     = r->velocity
      p->acceleration = r->acceleration
      p->jerk         = r->jerk
   }
}
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N  := set of all particles
U  := local update list

# Event handler for step events in ITS mode.
procedure event_step_its(Event e)
{
   # Get the timestamp of the event.
   t = timestamp(e)

   # Find the update object associated with this step.
   u = find_update(U, t)

   # Predict all particles that can contribute.
   safe_predict(N, t)

   # Compute partial acceleration and jerk contributions
   # from safe particles only.
   safe_force(N, u)

   # Check if all required force contributions were calculated.
   if (force_remaining(u) == 0)
   {
      # Complete this step.
      complete_updates(U)

      # Schedule future steps.
      schedule_steps(N, U)
   }
}
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N  := set of all particles
U  := local update list
R  := set of remote particles contained in message

# Propagate RUP forward for in-progress updates
procedure propagate_rup(time t)
{
   # Loop over the local update list.
   for u in U:
   {
      # The update time of the in-progress update
      ut = update_time(u)

      # Only contribute to partially done future updates 
      if (started(u) AND t < ut)
      {
         # Predict the remote particles to ut.
         predict(R, ut)

         # Predict local particles in update set to ut.
         predict(u, ut)

         # Calculate acceleration and jerk components
         # due to remote particles.
         for r in R:
         {      
            # Calculate force contribution of r on particles in u.
            calculate_force(r, u)
         }
      }
   }
}

_(E?#%&fC&!#2<"E"+(2.&2>&"&#%52+%&?<3"+%&+7#2?E7&+7%&$2*"$&?<3"+%&$()+C

N  := set of all particles
U  := local update list
P  := set of all LPs

# Scan update list for any completed updates.
procedure complete_updates(Set U)
{
   for u in U:
   {
      # Complete u if there are no more force contributions to 
calculate.
      if (force_remaining(u) == 0)
      {
         # Correct predicted positions and velocities.
         correct(u)

         # Compute next time steps for all particles in u.
         update_time_steps(u)

         # Merge completed update into other ongoing updates.
         merge_update(U, u)

         # Pack updated position, velocity, acceleration 
         # and jerk into a message.
         msg = create_message(u, update_time(u))

         # Send the message to all other processors.
         broadcast_message(msg, P)

         # Remove u from the update list.
         remove_from_list(U, u)
      }
   }
n
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# Event handler for step events in ITS mode.
procedure event_rup_its(Event e)
{
   # Get the timestamp of the RUP event.
   t = timestamp(e)

   # Apply remote update to synchronize local data.
   apply_rup(e, R)

   # Propagate RUP forward for in-progress updates
   propagate_rup(t)

   # Scan update list for any completed updates
   complete_updates(U)

   # Schedule future steps.
   schedule_steps(N, U)
}
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