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The Problem

% Modern computing systems
abstract memory access
typically to a very narrow
interface

Characteristics only visible by
“punching holes” in the wall
that separates Software and
Hardware

&Scratch pad

Even more challenging with
new emerging memory tech-
nologies

...Over an Extended Interface... ...by Considering Abstract
Behavioral Characteristics
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Application Semantics

Application
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Hardware Semantics

Extending
‘ the Interface

Application Semantics
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Hardware

Placement Optimization

Logical structure of a tree

Logical View Physical View not necessarily aligned Logical View Physical View
with physical allocation

Tree traversal is typically
random access

Leverage application
knowledge, e.g., exploit
access frequency when
deciding allocation

Improvements Future Directions

1 "+ Unoptimized (256 B) o In the future, the Memory Diplomat will be further

& Optimized (256 B)

1 -4 Unoptimized (4K) e “Shaped” by."

W Adapting the approach for other (tree-like) data
structures

Million Lookups/s

® Including characteristics of emerging memory tech-
nologies (HBM, NVM, ...)

W Enriching memory prefetches with application spe-

Threads cific knowledge

W Optimized tree layout can lead to significant
performance improvements

W Improved cache and TLB behavior observable
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