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CXL is here!
How should we think 

about the CXL 
architecture?

How should we 
design systems for 

CXL?
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https://www.intel.com/content/www/us/en/products/docs/memory-storage/optane-persistent-
memory/optane-persistent-memory-200-series-brief.html 

1.89 sec

0.03 sec

2.84 sec

0.04 sec

6.9 sec

0.11 sec

…

…

30 min

32 sec

38.3M

128GB

76.7M

256GB

153.4M

512GB

… 39.3B

… 128TB

time to recover (leaf)

time to recover (AMNT)

64B words to fetch

……

https://www.intel.com/content/www/us/en/products/docs/memory-storage/optane-persistent-memory/optane-persistent-memory-200-series-brief.html
https://www.intel.com/content/www/us/en/products/docs/memory-storage/optane-persistent-memory/optane-persistent-memory-200-series-brief.html
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Scalable Capacity
CPU

CXL Memory CXL Memory
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Increased Potential Bandwidth

CXL Memory CXL Memory CXL Memory

CPU How does this impact 
in-memory locality?
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CXL Memory CXL Memory CXL Memory

0x00 - 0xN 0xN - 0x2N 0x2N - 0x3N

Applications need 
to tolerate partial 

failure!

In-memory 
fault 

tolerance?

How to recover 
this device?

Is this shared 
memory consistency 

or a distributed 
system?
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2. Secure NVMs1. Secure Memory 
Architecture

Applications 
influence 

architecture!

Data in memory is 
protected by a Merkle 

Tree

Merkle tree nodes 
require explicit 

persistence from 
metadata caches

Our work 
demonstrates how 

architects can leverage 
application behavior to 
influence architecture

CXL poses new 
requirements on 

applications, which will 
influence architecture 

For further questions contact me 
at samuel_thomas@brown.edu!
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