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Why? Amdahl!
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Why? Latency!
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Problems

● Parallel Programming is hard
● Locking is expensive in locker and waiter
● Fine-grained locking needed for more 

concurrency
– Makes parallel programming even harder

● Parallelism potential vs incurred cost
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Reader/Writer Workload
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xacquire lock
cmpxchg %ebx, mut
je 2f
mov table+2, %edx
xrelease mov $0, mut
call wake
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No Concurrency Problem
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xacquire lock
cmpxchg %ebx, mut
je 2f
mov $5, table+5
xrelease mov $0, mut
call wake

Thread 2

old: 0

xacquire lock
cmpxchg %ebx, mut
je 2f
mov $5, table+5
xrelease mov $0, mut
call wake

xacquire lock
cmpxchg %ebx, mut
je 2f
mov table+2, %edx
xrelease mov $0, mut
call wake



  

Hash-Table with HLE: Results

Complete Table: https://www.akkadia.org/drepper/hsw.html



  

Combining: Old Style
      if (from == to)                                                             
        lists[from].lock();                                                       
      else if (from < to) {                                                       
        lists[from].lock();                                                       
        lists[to].lock();                                                         
      } else {                                                                    
        lists[to].lock();                                                         
        lists[from].lock();                                                       
      }                                                                           
                                                                                  
      if (from != to) {                                                           
        auto it1 = lists[from].begin();                                           
        auto it2 = lists[to].begin();                                             
        advance(it1, fromidx);                                                    
        advance(it2, toidx);                                                      
                                                                                  
        std::swap(it1, it2);                                                      
      }                                                                           
                                                                                  
      if (from == to)                                                             
        lists[from].unlock();                                                     
      else if (from < to) {                                                       
        lists[from].unlock();                                                     
        lists[to].unlock();                                                       
      } else {                                                                    
        lists[to].unlock();                                                       
        lists[from].unlock();                                                     
      }                     

AB/BA-controlled locking

AB/BA-controlled unlocking



  

Combining: New Style
                                                                   
                                                               
                                                           
      __transaction_atomic {                                                       
                                                                 
                                                                         
                                                                 
                                                               
                                                                                 
                                                                                  
      if (from != to) {                                                           
        auto it1 = lists[from].begin();                                           
        auto it2 = lists[to].begin();                                             
        advance(it1, fromidx);                                                    
        advance(it2, toidx);                                                      
                                                                                  
        std::swap(it1, it2);                                                      
      }                                                                           
                                                                                  
                                                                   
                                                             
                                                             
      }                                                     
                                                               
                                                                          
                                                               
                                                             
                           

AB/BA-controlled locking

AB/BA-controlled unlocking



  

Not Slow (on HSW)

● 2 threads
● 3 lists
● 32 elements
● Swap random elements from random lists

with locking: 464 cycles per round

with TM: 403 cycles per round (-13%)



  

Slower on pre-HSW
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Questions?
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