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Problem Statement Proposed Polic

Accessing pointer-based linked data structures (LDS) such as linked lists, hash tables, * Pointer Chasing workloads are in iterative or recursive forms.
B-trees exhibit highly irregular memory accesses. * Typically small set of instructions with non-uniform memory access pattern. Comparision of miss rate on different policies
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Pr’oblem W|th po|nter_chas|ng Programs: /* Given a binary tree, print its nodes in inorder*/ printTInorder(node*): 1
void printInorder(struct node* node) 4906a655 push rbp
{ 40862748 89 e5 mov rbp,rsp
if (node == NULL) 4006aa48 83 e; 28 sub rsp,8x28 - e 0.8
. 1 . 1986248 89 7d e8 mov QWORD PTR [rbp-ex18],rdi
¢ POOI’ |Oca|lt)' Of data f’l’l'{('j'_(A\l:lOO[) return; 4006b248 83 7d 8 00 cmp S'L-Jca} PTR [rbz—@xisj,@x@
. o : it L. . * 4886b774 2b je 48@6e4 <printInorder(node*)+&x3e> 0.6
d More CaChe misses ; : /* first recur on left child */ 1006b948 8b 45 8 mov rax,QWORD PTR [rbp-@x18]
printInorder(node->left);] 4006bd48 8b 40 08 mov rax,QWORD PTR [rax+exs]
* Memory Ia'tency I;’ [ then print the data of node */ jg:ziii;fﬁf '::LPESEEEZZ <printInorder({node*)> v
¢ Pre-fetching is not hGlprl Memor int val = node->data; ooanEhases e ::igtgzg o Er:iiexw] .
. L . /* now recur on right child */ _B@ocfi??i‘j‘.l:c ] mov DWORD PIR ESEpr@le] e I I II
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* Track last 1024 PCs for consecutive misses on that PC.
* Apply heuristic to select the Victim cache for PC if misses are above Th.
_— * 64 linesVictim Cache and Th = 4. LRU and CaRP-LRU miss rate comparision
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* Works well for thrashing workloads, but not Follower Sets A e 2 e . 0
eéplacement as S btree em3d perimeter power simpletree treeadd tsp voronoi
gOOd for LDS. per given Policy) SV mLRU  CarpLRU
* Misses
¢ Timestamp
fpredicate: (Misses > TH) && ((TPC — TLAST-ACC(PC) ) < 1024)
DRRI P' DRRIP and CaRP-DRRIP miss rate comparision
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* Tries to predict the future reference interval
[ [ . . 1
* Inserts lines with RRPV, higher value means farther in future reference.
[ J [ J
* Works well with scan and thrashing workload, but not with LDS. Experimental Evaluation e
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RRP Head RRP Talil ) .
J y e Simulator : Zsim 04
h PLa PLf PlePldPlcPlbPlal * Machine : Ubuntu 12.04 with Pintool 2.14 I .
RRPV (n=2): 0 : 1 2 2 ¢ 3 * Memory hlerarchy: Micro-benchmark L2 access trace II II
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* Predictor decides between cache friendly or cache averse data, and Get the L2 access onciusions
) ] trace for X . . . o
accordingly applies RRPV. * Given workloads have little scope of improvement over MIN. (Max 8-10 %)
feliiiel e el Sz ! L * CaRP with DRRIP achieves behavior equivalent to MIN on power benchmark.
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imple Tree Binary Tree 100 levels

|} B-Tree B+ Tree 3 Million Nodes * Minimize the overhead of keeping PC history, buffering
* Try to incorporate memory accesses along with PC history to reduce the false
positives
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