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Live Lecture Chat Window 
April 9, 2025 

  
15:04:14 Does anyone know if classwork.engr.oregonstate.edu is equivalent to flip? 
 
It looks like it is. 
  
 
15:19:12 Are there any situations in which reduction is worse than atomic? Or even critical? 
 
Anytime I have been doing a reduction, the OpenMP reduction clause always has beaten the other two.  The 
other two are around because they can do things that the reduction clause isn’t meant to do.  That is, the 
reduction clause is very specific, and the other two are more general. 
 
 
15:20:11 So the reduction would be recommended all the time? 
 
If you are doing a reduction operation in your code, yes. 
  
 
15:20:43 Is the cost of reduction in memory, more memory used with an additional data structure (the 
tree)? 
 
It costs a very small amount of memory.  If you are using 8 threads, the secret sub-sums would only take up 8 
words in memory.  There is probably some overhead information in there too, but it will be small. 
 
  
15:21:26 So, the variable in the reduction is "not shared" but copied to each thread, when does the 
opreation(+,-.*,/) for the reduction variable happen between the threads? 
 
The power-of-two + reduction happens after each thread is done computing its secret sub-sum. 
 
  
15:22:56 I have a good sense on when to use reduction, but still don't really know when I would want to 
use critical vs atomic, or atomic vs critical. 
 
Basically any time you are doing a multithreaded not-a-reduction operation and don’t want one thread 
interfering with another.  The push-pop stack operation showed in the Parallel Background notes used a 
mutex, but it could have used a critical instead. 
 
  
15:32:16 Does Amdahl’s Law count overhead ("perpetual motion machines") as part of the sequential 
portion? Or is that kind of overhead ignored in the model? considered part of the sequential portion in 
this model? Or is that overhead ignored? 
 
Because you are using your Speedup to compute the Fp, and the Speedup depends on time1-time0, your Fp 
computation is taking into account everything that happens between time0 and time1.  So, only non-parallel 
things that happen in there count towards the Fs. 
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It seems like some of that overhead might actually grow with increased parallelism, rather than stay 
constant or shrink. 
 
There is probably some of that, but I don’t think much.  Getting data into the arrays would certainly grow with 
increased dataset size, but that happens outside the time1-time0 elapsed time.  The overhead of the for-loop 
would happen more times when there are many passes through the for-loop.  Not sure how significant that 
would be. 
 
  
15:35:42 So from the Amdahl’s Law the parallel fraction should always less than 1.0? 
 
Yes.  If it is >= 1., then probably your elapsed time for one thread got goofed up by an interfering process. 
  
 
15:37:59 What can be done to reduce the sequential portion? Is there something that can be done in 
the software or is this a hardware problem? 
 
In code like we are using, not much.  Our project applications have been pretty stripped down to doing just 
what they need to do.  But, for example, if you were counting reading the data file as part of the Fs, then one 
thing people do is spread pieces of the data file across multiple disks so that each thread can participate in 
reading the file.  That would reduce the Fs. 
 
  
15:53:39 For what to do with more transistors: Increase cache size 
 
Definitely that has happened.  They have also increased the number of cache levels.  Cache started out as L1 
and L2, but now it is typically L1, L2, and L3.  (We’ll talk about what that means when we discuss cache next 
week.) 
 
  
15:59:35 Also is it best to just allow the OS to allocate our cores? is there any value to specifying 
which cores get used?  or to do something to insist that they are spread out over cores rather than just 
2 threads on the same core?  or just leave it to the OS? 
 
I’m sure there are some software tools around that let you decide what threads go to what cores, but typically 
we just let the OS do it.  Even with those tools, I’m not sure we could do it much better. 
  
 
16:00:52 Is there a correlation with the power requirement as you increase hyperthreading to the 
performance 
 
I’ve never heard of hyperthreading increasing the power requirements, but I suppose it is possible, especially 
on CPUs that try to turn off cores that aren’t being used.  Hyperthreading has the potential to keep a core busy 
more of the time. 
  
  
16:02:40 I did project 0 on my Mac with an m1 chip, and apple describes their 8-core m1 CPUs as 
having “4 performance cores and 4 efficiency cores” — is that a physical difference between cores, a 
difference in how cores are allocated, or just marketing spin? 
 
Not just spin.  This is a trend now, especially on laptops.  It is really two different types of cores.  If the laptop is 
running on battery, the OS will try to use Efficiency cores.  If it’s plugged in, the OS will try to use Performance 
cores.  If you ask for more than 4 cores, it will use both.  I know Intel has some software tools to let you decide 
yourself what your program uses, but I wish there was an easy way to put some argument on the command 
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line to choose.  The whole P vs. E core thing is going to really get in the way of easily benchmarking 
performance (like you are doing). 
  
  
16:04:04 From John Klucinec to Everyone: You can use process lasso to do that.  I do it all the time. 
You can choose any thread or a selection of threads. Even physical threads only. 
 
OK, you heard it here first.  I am not familiar with that, but it sounds worth looking into.  (None of my laptops 
have separate P and E cores so I can’t play with this anyway.) 
  
  
16:23:54 Does each thread manage its own section of the heap so it doesn't overlap with others?  I 
assume part of OpenMP manages this for you?  
 
There is one heap for the entire program.  When a thread calls malloc or new to get dynamic memory, that 
request goes down into the OS which then manages the implementation of it so that multiple threads asking for 
dynamic memory don’t interfere with each other.  Because there is one heap, every thread can get access to 
any dynamic memory created by any other thread (if it can find the pointer variable). 
  
  
16:51:48 Is that rabbit server rabbit.engr.oregonstate.edu? 
 
Yes.  It is not outward-facing though.  You need to get on flip first and then ssh into rabbit. 
  
   
16:55:54 Do we need to include a separate "reflection" in each project pdf? Is that separate from the 
listed questions we need to answer? 
 
Just give us a quick summary of what you discovered by looking at the shapes of the curves. 
  
 


