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Fundamentals

bool compare_and_swap(int * ptr, int & expected, int desired) {
int oldValue;
atomic {

oldValue = *ptr;
if (oldValue == expected) {

*ptr = desired;
return true;

}
}
expected = oldValue;
return false;

}

Figure: Semantics of the CAS instruction.
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Features

Main features:
I Lock-free data structure
I Mapping Table, which maps Page Identifiers (PIDs) to pointers
I Mapping Table entries can be atomically altered via CAS

I Blink-Tree like side links (important for split and merge)
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Architecture
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Experiment Description

Synthetic workload:
I Integer keys and payload
I Randomly distributed
I Index size: 5M

Test System - atkemper4:
I Intel® Core™ i9-7900X
I 10 Cores; 20 Threads
I Restricted Transactional Memory
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Insert + Lookup
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Alternative Approach

Optimistic Lock Coupling:
I Versioned write locks
I Writers acquire locks as usual
I Readers traverse the tree optimistically without acquiring any locks
I Validate the version after each page access
I If validation fails, restart
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Another Alternative

Modern Intel CPUs provide transactional memory support:
I Hardware Lock Elision (HLE)
I Restricted Transactional Memory (RTM)
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