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* Pooling vs. Sharing

* Key Concepts
 Multi Logical Device (MLD)
e Multi Headed Device (MHD)
« Dynamic Capacity Device (DCD)

* Sharing and Back-Invalidate
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Pooling va Sharing




Pooling va Sharing KK

* Pooling: Flexibly assigned pool of 2.0 - MLLD and switch
media capacity provided by any enabled pooling
combination of switches, MLDs,
and/or MHDs

R -

 Sharing: Concurrent (or serial) CXL 2.0 Switch
multi-host access to same data
provided via DCD framework D 02

* Advertised as “Shareable” - host is
unable to prevent FM from sharing
media after use
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Why Poaling or Shanng? KL

* Pooling: _
- Provides more efficient utilization of memory 2.0 - MLD and 5_W|tCh
resources at scale by allowing for dynamic enabled poollng
allocation

- Example use cases:
« Per SLAs when VMs spin up / spin down

 To provide required memory for peak workload H3
uti[Iijzation g y P E . H a
* Sharing: CXL 2.0 Switch

* Reduces aggregate memory requirements by
providing multi-host access to the same data

- Efficient data movement b b2 ey B —
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. Poollng[ & Sharing may exist together or — . —
separately =) &= -
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Dynamc

Alocation Satically

+ Configured
Multi-host MDMDs
Access
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Multi-Logical Device M.D)

* Type 3 device with single CXL link

* Transactions across link carry
‘LD-ID’ to identify traffic to/from
each host

* Requires a switch
* Applies ‘LD-ID’ to traffic to device

 Routes traffic from device to host
based on ‘LD-ID’ DD LDIDI

TBMD




Multi-Headed Device (MHD p A

* Type 3 device with multiple host links (heads)

- Manages memory-to-LD allocation with differing head behavior
MH-SLD presents a 1-1 mapping of a single LD to each head

MH-MLD presents additional composability with up to 16 LDs mapped to each
head

Head 0 Head Head n-1 Head 0 Head -
_______________________________________________ S S I AT T)B 5T 30 N T,V AT 1 63 AU
I e, Head-to-LD Mappin :. L TN Head-to-LD Mapping
LD Pool —~ : P : ,/ LB.Pool /\ ™~ :
R R .- W i I AN S N D= N L
ALY —r ue). ... L N0 )L 0T )L 102 )L 03 ) e \UIM2)LOMY) /L.
[ pa— E———— e © LD Resource Allocation T __'_'1" — |_ S I ——I—""" | ) © LD Resource Allocation
: (MLD Component Management) 1 I 1 I ™ ¢ (MLD Component Management)
| Pooled Memory ‘ Pooled Memory




Dynamic Capacity Device (DCD) ) A

- Allows memory capacity to change

d)bnamical(ljy without reprogramming s
HDM decoders e ||
° . . . Wamaery Bioe High/Low - Bill i [ 25684E]
Pocgag{\eﬁggtts Its maximum capacity 7EEEEE | ot (5wl Oynamie CapacityDaviea Extantlio
: | e | Bk3(S6MB) | | TAG [ ATTRSS | START OPA| LEWGTH |
° HDM decoders programmed for entire  — | [akapsen X L - 0. [ SUME
DPA range i | it e S
o DQ[D clommand s?lt us$_d to discover the — w1 At
actual memory allocation | ... (i56M8) | /
. v [I56MEB)
* Fabric Manager (FM) uses the DCD Bt (256Mb] |
command set to query and configure i
the DCD || coiy v
| B Sire= AMAH
* The DPA is divided into 1-8 separate Tl /
regions, and each region is BkioMB) |
subdivided by the DCD into fixed- BT
size blocks ... M) |
- [ZMB)
Blk 127 [2M1B)
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Sharing and Back-
Invalidate
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Back-Invalidate

* Provides cache coherent sharing of data

 Host is notified to invalidate cache or write
back modified data

* Allows multiple devices to work on
same cacheline
» P2P UIO transactions from T1/T2 devices
* Multi-host sharing for T3 devices

* Simplifies sharing and exchange of
data/control structures

* Replaces data copies and
doorbells/interrupts

8/29/2023 Confidential | CXL™ Consor tium 2021 12



Back-Invalidate p A

* Host reads a cacheline

» MetaValue indicates host will BTarget”  HetHA Mompy gy OO Menory
cache data MetaValue: 4 o _
Media Reaq Addr: X
* Device determines Bl is B Ry
required:

* Device is tracking line already, or
* Device Snoop Filter is full

* Media Read runs in parallel
with BI

8/29/2023 Confidential | CXL™ Consortium 2021 13



Back-Invalidate p A

* Device issues BISnplnv to Bl

Ta rg et B Target* HStHA - Mempy pggr-y DN !
_ MetaValue: A o
e * _ Could be same host in case Nalue:Aors Media Read Adgr-
of full Snoop Filter BiSnpiny E ..

* Bl Target checks whether o
write back is required ite Bk

* |s cacheline modified locally?

8/29/2023 Confidential | CXL™ Consortium 2021 14



Back-Invalidate p A

* |If required, Bl Target issues

MemWTr of modified data B Target* S Mompg gy DOH Merrory
] MetaValue: A or §

* Device has response data for | Media Read Adr: x
Address X, but must wait for oy Addr VI
BIResp =

Wite Back? SR S A .

MemWr Addr- y
MetaValye: |

* Media write runs in parallel |
Cmp > Media Write Addr: Y

— oy,
- s -
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Back-Invalidate

* Bl Target sends Bl response

M MemRd Adar-
MetaValye: A or§

DOOH

Expres

>

Media Reaq Addr: X

Compute

S

Link

BISnplnv Addr: Y Data

after write back completes H Target* et
* Device can complete read of

Address X, which has been

stalled awaiting Bl exchange o>

MemWr Addr- y

_— o

= - e - - - - e e . e,

-_— s -

MetaValue: | .
Cmp L Media Write Addy- y
\
"""""" BResp | |
of , (Salli
Data < g
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Thank You
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