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Abstract: Memory race recording is a key technology in deterministic multi-core replay. High hardware consumption, large
log size and slow replay speed limited the application of previous memory race recording algorithms. This paper proposes a new effi-
cient hardware memory race recording algorithm, which is implemented in chunks and logs the outcomes of memory races in a
point-to-point approach. In this recording mechanism, memory race is presented in a new stricter indirect dependency, a chunk-based
transitive reduction algorithm is introduced to reduce the number of memory races logged, a maximum timestamp approximation
method is proposed to deal with those races evicted from cache. This new memory race recording algorithm can replay a program at
production run speed, and log a smaller memory race log using smaller hardware than previous point-to-point approaches.
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Te 4 EHZAIRAE GEMS 245 BE & T RIS T
BT 4 1% CMP I RE(; IAESE il s, D A5 R R
TR RS AE AR ( ~ TKB/ core) , IC T M N AE 354 H &
/N ( ~ 9Bytes/1K mem ops) , i K B[R] TFHS /N ~ 1% ),
W IEEAEIN(<9%) .

AR NSl R BIE S A M AR
FESEPRIE A, BAT W R LR (D) Id W
SEFREUD 5 (2) I8 s NAETE 4 H 35/ s (B) BEF B2 IT
B ; (4) PERETTHIAIR; (5) 3 HA N HANMA .
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