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Multicore Software Scaling 

5 

User code 

Multicore 

Speedup 

Unfortunately, not so simple… 



Real-World Multicore Scaling 

6 

User code 

Multicore 

Speedup 

Parallelization and Synchronization  
require great care…  
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As num cores grows the effect of 25% 
becomes more accute  
2.3/4, 2.9/8, 3.4/16, 3.7/32…. 
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•  primary runs all write xacts and 
propagates updates to backups 

•  backups exec read-only xacts 

Multi-master schemes: 

•  all replicas can process both 
read&write xacts 

•  locks are acquired during xact’s 
execution or at commit time 

•  2PC ensures agreement on the 
outcome of conflicting transactions 
(and their atomicity) 

+ simple 
- scales poorly with write intensive 

workloads 

+   better load balancing & scalability 
-  high latency for intra-transaction lock 

acquisition 
-  distributed deadlocks grow cubically 

with #nodes: 
   10x incr. nodes          1000x incr.deadlocks 
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•  No communication overhead during xact execution:  
•  one AB per xact 

•  No distributed deadlocks 
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•  Design a provably optimal speculative concurrency 
control: 
•  online algorithm driving the dynamic generation of speculative 

transactions based on conflict patterns 
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