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typedef  struct pat {
int data;

}pat;

typedef  struct node {
pat *pat_p;
struct node *next;

} listnode;

®)

for (p=head; p; p=p->next){
process(p->pat_p->data);

~ e

©)
1 jmp.L6
2 L7
3 movq -16(%rbp), %rax p=head
4 movq (%rax), %rax p=p->pat_p
5 movl (%rax), % eax p=p->pat_p->data
6 movl Y%eax, Yoedi
7 call process
8 movq -16(%rbp), %erax

9 movq 8(%prax), %orax p=p->next
10 movq Yrax, -16(%rbp)
11 .L6:
12 cmpq $0, -16(%rbp)
13 jne L7
® 4, 9% 9%
—> next P> next > next
4a|  pat 4b[  pat 4c| pat
5a 5b 5S¢
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T HARBRRF AT Trace IF{di FH] Sniper BL4LL 25 57
ST T bR AR AR B R 1 R, 5
Roth 25 e AF B 3 4 Lo ) 4 XU 77 o BT A5 1
AL \L1-D Cache 82K 3 55 J5 TH A 46 22 ], iX /2
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di LM 13.9% 3] 87. 6% A%, Jf H B 7= 200
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em3d 2000n;10d; bEZR 26.8% 27.8% 4.51% 13.9% 3.6%
health 5 level, 500iters DU SR g 35.1% 79.9% 17.20% 49.3% 42.4%
mst 1024 node HERBA 23.0% 45.9% 7.32% 32.7% 3.6%
perimeter 4000 « 4000 image U XA 16.5% 32.5% 1.87% 57.5% 1.9%
power 10000 nodes LM BER 10.5% 4.6% 0.51% 16.8% 1.6%
treeadd 256k nodes — X 34.3% 51.8% 4.43% 87.6% 78.8%
tsp 100000 city TR SR 28.7% 68.7% 1.70% 22.7% 11.6%
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WHAT 48 2 % (instructions per cycle, IPC) il L1-D
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PRANAA AN 2 P, i iEan ] gee-5.4. 1,

Fx2 CPUHERIBSHEER

4544 28
Frequency 2.66 GHz
Dispatch Width 4

ROB 96 entry
MSHR 16 entry

Branch Predictor

L1-1 Cache

L1-D Cache

L2

PPW
CT

Pentium m

Penalty 15¢cycle

Perfect
Size: 64 kB

Associativity ; 4

Cache line size: 64 B
Replacement policy: LRU

Size: 245 kB

Associativity ; 8

Cache block size: 64 B
Replacement policy: LRU

128 entry
256 entry

1.6
1.4
12

0.8
0.6
0.4
0.2

REATREL IPC LA

R VS &
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P E N

e
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7
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M ECOLEREA T T . K7 J8/R T L1-D Cache
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Feedback prefetch for linked data structure
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Abstract
The pre-existing prefetch technique for linked data structure (LDS) is analyzed in detail, and the influence of
prefetch depth to the performance of application is reveal with detail experiments. Besides, the pattern of single
producer instruction of memory access corresponding multiple consumer instructions of memory access is analyzed,
and the shortness of existing prefetch technique is pointed out. To further improve the prefetch performance for
LDS, a feedback prefetch technique is proposed, which can give the feedback of cache query outcome to the pre-
fetch engine if cache hit occurs, then another prefetch command is created for that producer instruction of memory
access. The feedback prefetch technique can cooperate with other prefetch techniques for LDS. Experiment results
show that, compared with prefetch technique without feedback the feedback prefetch technique can increase the IPC
by 8.14% , and reduce the L1-D Cache miss rate by 11. 18% with negligible hardware area increase.
Key words:linked data structure (LDS) , pointer chasing, data prefetch, feedback prefetch, hardware pre-
fetch



