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■ 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

■ Even more challenging with
new emerging memory tech-
nologies

Need to Actively Negoatiate...
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Agreement
- Wear-out Estimation

- Wear-Leveling

- Memory Remapping

- Access Analysis

- Sequence Optimization

- Application Tuning

- Memory Maintenance

- Memory Feedback

Add an Instance for Negotiation be-
tween Hardware and Software
→Memory Diplomat

...Over an Extended Interface...
Application Semantics

Hardware Semantics

libnuma libipmctlClassical
Interface

Application Semantics

Hardware Semantics

Classical
Interface

Optional
Extension

Optional
Extension

Extending
the Interface

...by Considering Abstract
Behavioral Characteristics

MD

memory map, read endurance,
write endurance, spatial local-
ity penalty, temporal locality
penalty

parent relations, reordering
potential, frequency rela-
tions,reliability requirement,
vectorized aggregation

Application

Hardware

Placement Optimization
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Unoptimized Layout

■ Logical structure of a tree
not necessarily aligned
with physical allocation

■ Tree traversal is typically
random access

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

Logical View

n0

n1 n2
.. ..

n3 n4
.. .. n5 n6

....

Physical View
n0

n1

n3

n2

n5

n6

n4

..

Optimized Layout

Improvements
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■ Optimized tree layout can lead to significant
performance improvements

■ Improved cache and TLB behavior observable

Future Directions
In the future, the Memory Diplomat will be further
“shaped” by...

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

■ Including characteristics of emergingmemory tech-
nologies (HBM, NVM, ...)

■ Enriching memory prefetches with application spe-
cific knowledge


