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Existing lock design: Either no locality of shared data or require application modification

Traditional lock design: Move data to computation Delegation-style lock design: Move computation to data
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Delegation-style lock design: Requires application rewrite
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TCLocks: Provide minimal shared data movement without application modification

Key ideas Algorithm
Phase 1: All threads Phase 2: Server thread
e How to capture the thread’s context? [ Queue ] [ Queue ]
o |Instruction pointer + stack pointer + general-purpose registers a—T ' »lcTx, T x| o »lcTX,
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e Where to capture the thread’s context? C lock() | [ 1ok server 4 A
o Start and end of lock/unlock API (1) Save context (1) Save context — /,»; (1) Switch to CTX, Sl
(2) Join queue | (2)Join queue | ' serverl (2) CS, ]
: (3) Become server | (3) Spin lodpr 7 (3)Notifyt, |
e Does the waiter’s thread modify its context? l l l w
o No, lock waiter busy waits to acquire the lock
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Practical considerations Evaluation
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O Delegatlon-based blocklng lock move of a file name serialized by a directory lock pthread lock

© Phase-based reader-writer lock static void _d_move(struct dentry "dentry

o NUMA-aware policy struct dentry *target, bool exchange) { 2 i
® Lock usage: spin_lock(&target->d_parent->d_lock); 3} 6 /.'V 3
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® Performance optimization: # of threads # of threads
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o0 Reduced context-switch sp!n_unlock(&target >d_parent->d_lock); ® Linux ¢ CNA = TCLocks
head spin_unlock(&old_parent->d_lock);
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P & spin_unlock(&dentry->d_lock); o Minimal shared data movement o NUMA-aware policy

TCLocks provides locality for shared data without application modification




