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Abstract Transactional memory provides high performance and ease of maintenance by dividing
the instruction set of a program into transactional units. However, data is lost if system failure occurs.
To solve this problem, a non-volatile memory-based transactional memory called NV-HTM has been
proposed. NV-HTM 1is a hardware transactional memory (HTM) that supports data recovery on
NVM(Non-Volatile Memory) even in the event of system failure. However, since NV-HTM uses SGL
as a fallback path, it cannot support parallel processing for transactions which fail using hardware
transactional memory. Thus, in this paper, we propose a NVM-based hybrid transactional memory
(DHyTM) that provides data recovery on NVM and supports parallel processing between the fallback
path and HTM path. It is shown from the performance evaluation that the proposed DHyTM has
demonstrated an average performance improvement of 270% over NV-HTM in the STAMP benchmark.
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Fig. 1 Proposed Hybrid Transactional Memory Technique
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Algorithm 1. LiteHTM Algorithm

HTM_BEGINO{
_xbegin();

}

abortHTMO) {
_xabort()

}

sharedReadHTM (addr) {
return *addr

(ool e I N R N N

9|}

10| sharedWriteHTM(addr, value) {
11 if (isRO == 1) isRO = 0

12 xaddr = value;

13] }

14| commitHTMO {

15 xend() // LiteHTM Commit
16 seglock = seqlock+2

171}

I3 2 LiteHTM E#AAYE w2
Fig. 2 LiteHTM transactional memory
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Algorithm 2. NOrecSTM Algorithm

1| TM_BEGINO{

2 start_seq = seqlock
3 _xbegin();
4]}

5| abortSTM() {
6

7

3

resetLog();
goto 1;
}
9| sharedReadSTM/(addr) {
10 if (seqlock != start_seq) {

11 if (readSetCoherent())
12 abortSTM()

13 seglock = start_seq
14 }

15 return *addr

16| }

17| sharedWriteSTM(addr, value) {
18 LocalLog.push(addr, val)

19| )

20| commitSTMO) {

21 if ((seqglock & 1)) {

22 if (readSetCoherent())
23 abortSTM()

24 seglock = start_seq
25 }

26 LocalLog.flush()

27 CommitLog.flush()

28 seglock = seqlock + 2

29| }

30| readSetCoherent(){

31 if(Local_readset != Global_readset)
32 abortSTM()

33| }

2% 3 NOrecSTM EAA MG w2
Fig. 3 NOrecSTM transactional memory
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Table 1 Performance environment

Category Peformance
CPU Intel Xeon Processor E5-2630v3 10-Core
Memory 64GB
0s Linux ubuntu 18.04.1 LTS
Compiler gce, g+
NVM Emulated NVM
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Table 2 Characteristics for STAMP Benchmark Workloads

% 3 z¥8E 8 3T 4%
Table 3 Average performance by thread

Application LezZth IZ/;V T?r)r(le Contention
bayes Long Large High High
genome Medium | Medium High Low
intruder Short Medium | Medium High
kmeans Short Small Low Low
labyrinth Long Large High High
ssca2 Short Small Low Low
vacation Medium | Medium High Medium
yada Long Large High Medium
4.2 ¥M=%I} Zat
I3 4= Agksl= DHyTM# 712 NV-HTME] 9

2= Throughputg =7 Z71gl watd
ehdit) Agtsl= DHyTMe| 71& 7ol wls] AA =

A= 71&F FHF 9 270% 5
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kel
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vl=e]q 71 ZMET oF 100%~260% A% e
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39 fallback AEE F3 5]
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< U EdAAe] WE AgEr] biEel o 780%

Thread 1 2 4 6 8 10
Performance | 219% | 230% | 244% | 283% | 303% | 384%
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Fig. 4 Performance Evaluation of Each Workload Throughput in Multicore Environments
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