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Introduction OModern Vector Processoro

Multiple Vector Cores:
Each core can realize e cient

computation by vector instructions
Multi-banked Cache:

Modern vector processors utilize a

multi-bank cache for vector data to

Increase a cache bandwidth
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Main Memory: | Shared Multi-bank Cache
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More cores ...
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Cache Networks

‘ Cache Bank ‘ 1010 ‘ Cache Bank

The memory subsystem achieves
the highest memory bandwidth by Main Memory
using 3-D memory modules, HBM?2 \Overview of vector processor with a shared cache /

NEC SX-Aurora TSUBASA [1] More cache banks ...
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Conflict misses can occur on scientific 1 A high-associative cache can
and engineering applications, because i A ey 'wil prevent conflict misses, but will

threads access memory with a similar 07— % i /A:A\,\ i //F\\ /A/“M { Increase power consumption
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pattern and area overheads.

Cache Hit Rate

Evaluation Environment
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number of cores that share . . - o Cachecapan
the same cache. . L Number of banks
Number of cores which share the cache / Assoclativity

A low-cost multi-bank cache without conflict misses Is mandatory

Proposal OSkewed Multi-bank Cacheo .,

The cache hit rate on 3-D
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Basic Idea Address: AD A1 | bank |block o WAYO WAY1/ WAY2 WAY3
Realize conflict-tolerant caches without increasing associativity SET 1 “
by adopting skewed-associativity [2] on the shared cache of = \ \ , ,
vector processors SET n-1 ) N

What Is Skewed-associativity? i T —

Dillerent hashing functions are used for the distinct cache ways
to determine accessed sets from a memory address, whereas a
conventional set associative uses a single function for all the ways SET 1

Design of a Skewed Multi-bank Cache
Hashing Function:
Odd-multiplier displacement [3]  o: arbitrary odd value SET n-1
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Replacement Policy:
Static re-reference interval prediction (SRRIP) [4]
SRRIP can obtain a high hit rate and be applied for a
high-associative skewed cache compared with the LRU policy.

Experimental Results

Cache Hit Rate Performance
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: : 4x performance improvement in The 4-way skewed cache Is
The cache hit rate increases on the 4-way cache
the 4-way skewed cache comparable to the 16-way & 32-way
0 0 - .
from 37% to 85% by the skewed cache set-associative caches
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