
Parallel Systems Video Errata/Update 

 
(1) Videos talking about the basic count based barrier algorithm: 

- There are race conditions with the basic count based algorithm that need fixing by adding 

additional state variables. 

You need additional state variables (in addition to count var itself) to avoid all the race 

conditions...basically the last processor before it leaves the current barrier has to ensure that 

(a) N-1 early processors have come out of their count > 0 spin, 

(b) then set the count to N, and 

(c) ensure that the N-1 early processors have actually left the barrier. 

Of course, the early processors have to wait for the count to be set back up to N by the last processor 

before leaving the barrier. 

I will let you all work out the solution on your own.  (Hint: every processor will have to do two spinning 

episodes for each barrier.) 

Of course, as I discuss in the video with the subsequent barrier algorithms, using the "sense" flag fixes the 

problem in a simpler way and eliminates the need for two spinning episodes. 

  

(2) Videos talking about the communication complexity of the tournament and dissemination algorithms: 

- The communication complexity of tournament algorithm (similar to the hierarchical tree) is O(N), 

where N is the number of processors; I incorrectly say O(logN) instead of O(N) 

I notice that there is an error in the videos when I discuss the communication complexity of barrier 

algorithms.  I incorrectly say that the order notation for total communication incurred by the tournament 

barrier is O(logN), where N is the number of processors.  I should have said O(N).  BTW, the total 

communication in the hierarchical tree barrier is also O(N). 

As a point of comparison, the total communication in the dissemination barrier is O(NlogN), since there 

are N communication events in each round, and there are logN rounds. 

Of course, the constant factor in the tree and tournament barriers (associated with O(N) notation) is higher 

than in the dissemination barrier; but for large N, the logN factor of the dissemination barrier could start 

dominating the larger constant factor in the tournament barrier.  However, in a large-scale multiprocessor 

with parallel communication paths, the additional network communications of the dissemination barrier 

could proceed in parallel without interfering with one another.  The bottom line is order notation is useful 



as a guide, but as system designers, you have to perform experiments on real machines to ascertain which 

algorithm works best for a given architecture. 

Incidentally, the MCS barrier algorithm requires the theoretical minimum number of network transactions 

(N-1 for arrival plus N-1 for wakeup).  The length of the critical path in the MCS algorithm is O(logN). 

All of these details are discussed in the MCS paper which is a required reading for the course. 


