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CXL Memory System Topologies
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Sample CXL Memory System
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At-Scale Management Challenges

Industry Trends > —

Increasing scaleofCXxL ... Need for Enterprise class
memory expansion use cases : X monitoring and remediation
Growing numberof CXLASIC (=Y. : CXL ASICs to be managed by

Vendors AR W L= L] L A S existing tool set

Improving Infrastructure : ;
tools for efficiencyand ~ ~-:occcc e
completeness

CXL, DMTF specifications still
evolving
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Register Access

CXL 2.0 Host or a Switch CXL 1.1 Host
V-

CXL 1.1 Downstream Port (DP)

CXL 1.1 Host

GXL 1.1 Downstream Port (DP)

Cap Pointers

Cap Pointers
CXL DP RCRB RAS CXL DP RCRB RAS
BARO Cache Mem Regs Security ‘

BARO Cache Mem Regs

Security
XL Port DVSEC

L tDVS
CXL Port DVSEC ArbMux Cache Mem Regs

Cache Mem Regs

CXL 2.0 Device operating i

1.1 mode

Cap Pointers

RCRB CXL 1.1 Upstream Port (UP,
ions CXLUP RCRB
BARO Link (returns all 1's on read, drops writes)

Cache Mein neg>
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DO FO Type O Hdr CXL Cap Ptrs
Component Regs

DO FO Type 0 Hdr
RCIEP Component Regs

BARX Cache Mem Regs

CXLDVSECO,7,8 ArbMux

RCIEP Cfg space

BARx Cache Mem Regs

CXLDVSECO,7,8 ArbMux

BARX

CXLDVSECO, 8

Cache Mem Regs ) ) ) : CXL 2.0 Device with a Single PCle Function
CXL 2.0 Device with a Single PCle Function ESE RN DETET WRE She PO EaRGT

Cache Mem Regs

2.0 Host + 2.0 Device 11 Host + 2.0 Device (RCRB mode) 11 Host + 2.0 Device (non-RCRB mode)
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Component Command Interface

e Information and Status

e Events/Logs

e Firmware Update

e Memory Device Commands (Such as identify, poison)

e | Vendor Defined Commands
e Others
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Health Monitoring

. . Data
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Device Inventory
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Legacy Type 3
Commands

1 New bindin%

Legacy Type 3
Commands
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= = New OS path = = DMTF defined OOB path
= = Existing OS path = = CXLdefined OOB path
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CXL Command Interface (CClI

Memory Media Events (Errors)
Firmware Update
Device Specific Logs
Device Health & Alerts

o Media Life Thresholds

o Temperature Thresholds

Correctable Error Thresholds

Memory Media Capacity & Label Config
Memory Media and Poison Management
Persistent Memory Management & Security
Memory Media Maintenance & Repair
Memory Media Testing
Memory Media Initialization
Memory Media Configuration

Device in Memory System &
DRAM WGs

Memory
Specific FRU
Info

Performance
Telemetry

Thermal
Telemetry

Platform Level Data Model
PLD

Viral Product Data/FRU/Device Hierarchy
PMIC/VR Configuration & Status Reporting
Performance Telemetry

Power Telemetry & Configuration (Throttling)
Thermal Telemetry & Configuration
(Throttling)

Team (MGST)




Device and Memory management

Firmware
Management

° FW Transfer
° FW Activate
° Get FW info

Firmware Security

e  Secure boot
e  Secure update

Device FW
Management
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SMBIOS

Type 16: Memory Array
Type 17: Memory Device

Type 19: Memory Mapped
Array Addresses

BDAT

K DIMM Training Logs /

Memory
Management
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RAS and Event Management
/ Customer RAS event \

handler
User G J Device Vendor specific
aemon event handler
Foes e a————
Processor Attached CXL event dispatcher Othcegr(l:sﬁlr_ng\r’em
K Memory RAS events - / /

Trace buffer Trace buffer
Kernel T~ _—
CXL Driver Polling and Interrupt Mailbox and CXL Event Handling
handler Command Handling Framework
e )
/J' Mailbox
Device Te—
CXL Memory Error Events Device Vendor Specific Events
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Reset

» Performed by writing 1 to “Initiate CXL Reset” bit in
DVSEC 0 Control 2 register of Device 0, Function 0

» All CXL physical and virtual functions in SLD device are reset

e Conventional Resets > Only LD of an MLD device related to Host initiating CXL Reset
are reset. Other LDs are not affected
e Cold Reset » CXL Reset used to reset CXL.cache and CXL.mem
along with CXL.io domains
e Warm Reset » Memory controller, cache and buffers are reset

» Non-CXL functions are not reset as they don’t participate in
CXL.cache or CXL.mem protocol

» DVSEC register indicates which functions are non-CXL and hence do
not get reset

» Does not affect CXL physical link

® Hot Reset

e Un-conventional resets

® Functional Le Reset > MLD Devices required to support CXL Reset
» SLD Devices support either FLR or CXL Reset
e CXL Reset > Once CXL Reset is complete, all CXL functions must

be re-initialized before reuse
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Call to Action

Join CXL forum (MSWG, SSWG, MGST) and relevant standard (DMTF)

kernel/OS development
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Thank you!

EMPOWERING OPEN.
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