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https://www.youtube.com/watch?v=2VG59FYkPdM#action=share
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• Large data movement flows
‒ Compute to Compute
‒ Storage to Compute 

• Data re-formatting 
‒ Byte-addressed, File, Block, Object 

• Complex software
‒ Large percentage of CPU moves data or waits

• Static workload placement 
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Powered by Gen-Z!

• Fabric-attached memory for active data 

• Stop moving bulk data

‒ Only access the data required

• Stop re-formatting data (block, file/object)

• Simplify the software (more CPU for workloads)

‒ Create, Persist, Analyze all in one place, all in one format

• Enables dynamic workload placement 

‒ Move the workloads, not the data



The Solution: 
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Memory Semantic Fabric (language of compute)

Gen-Z!
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GPU 

or 

FPGA

Gen-Z is a high speed memory semantic fabric?
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Multiple resources enabled by Universal 
Interconnect

8

• Supports DRAM, Flash, Memristor, PCRAM, MRAM, 
3D-Xpoint…Universal Interconnect 

• Decouples CPU/memory design 

• Enables independent innovation  



Open Consortium with Broad Industry Support (65)
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Consortium Members

System OEM CPU/Accel Mem/Storage Silicon IP Connect Software

Cisco AMD Everspin Broadcom Avery Aces Redhat

Cray Arm Micron IDT Cadence AMP VMware

Dell EMC IBM Samsung Marvell Intelliprop FIT

H3C Qualcomm Seagate Mellanox Mentor Genesis Govt/Univ

Hitachi Xilinx SK Hynix Microsemi Mobiveil Jess Link ETRI

HP Smart Modular Sony Semi PLDA Lotes Oak Ridge

HPE Spintransfer Synopsys Luxshare Simula

Huawei Toshiba Molex UNH

Lenovo WD Samtec Yonsei U

NetApp Senko ITT Madras

Nokia Technology SP Eco/Test TE

Yadro Google Allion Labs 3M

Microsoft Keysight

Node Haven Teledyne LeCroy

WWAS 2019 | Confidential 
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Advantage of HPE Integrated Optics
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Two high-power interfaces

Six high-power interfaces

Off-the-Shelf Network Devices and Optical Transceivers

HPE Devices with Integrated Optics
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Interface

Optical Interface
Gen-Z Switch Die with 

integrated E2O logic

HPE Gen-Z E2O DeviceHPE Gen-Z Optical Bridge or Switch Device
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HPE’s Integrated Optics: Increased Bandwidth per Fiber
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Innovation: 3 types of HPE Gen-Z chiplets on a single reticle

15Chip Manufacturing Reticle

Gen-Z Switch Die
with Optical SERDES

Gen-Z Bridge Die
with Optical SERDES

E2O
Die

E2O
Die

E2O
Die

Gen-Z devices built as multi-chiplet modules (MCMs)
– Flexible system design

– Enables larger devices (e.g. switches) than single die

– Much lower development costs



Gen-Z Optical Bridge
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4x electrical cache coherent link/PCIe x16 @ 16 Gbps

Gen 10+ 
AMD x86 

CPU(s)

Device Package PCB

3-Die Interposer

Gen-Z Bridge
Die
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12x Gen-Z x4 @ 25/56 Gbps per fiber pair
(optical interface - 6 fiber pairs per optical module)

High speed, wide inter-die electrical interconnect

Gen-Z Bridge Operational Features

– Gen-Z Core 64 OpClass Support

– Read, Write, Write Partial, Write Poison, Persistent Flush, 
Interrupt, No-Op, Non-Idempotent Request Release

– Gen-Z Context ID OpClass Support

– Reliable Write MSG, Non-Idempotent Request Release

– Gen-Z Control OpClass

– Read, Write, Interrupt, No-Op, Unsolicited Event

– Gen-Z Atomic OpClass

– Add, Swap, CAS, Logical AND, Logical OR, Logical XOR, 
Load Max, Load Min, Atomic Fetch 

– Gen-Z Requester and Responder ZMMUs

– Gen-Z Transmit and Receive Data Movers



Building the PathForward System with Badger & Gen-Z
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2D HyperX System Topology
Optical Fabric

Gen-Z Switch Line Card

Gen-Z Connected 
x86 Compute Node

Gen-Z Connected 
I/O Node (Storage)



DL385 Gen10+ Gen-Z Development Kit Platform (DKP)
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– Built with next generation Gen10+ AMD CPUs

– New cache coherent link technology

– Used to connect to the Gen-Z Optical Bridge

– Up to two Gen-Z Bridge Card assemblies

– Optional PCIe to Gen-Z management sidecar

– To enable fabric and resource management development 

– New front drive bay/midplane supports Gen-Z peripherals

– ZFF DRAM Modules, PM Modules, NVMz Drives, etc.   

Gen-Z Bridge Card Assembly
(Up to two)

Gen10+ AMD 
CPUs

Gen-Z ZFF 
Module Bay & Midplane

Fabric Mgmt
Sidecar



ZFF DRAM Memory Module
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– 256GB Capacity 

– Gen-Z Interfaces

– SFF-TA-1002 4C card edge with four x4 Gen-Z links @ 25Gb/s

– Two links for host connection, 2 links for daisy chain

4C edge connector 
support 16 lanes

Integrated 
heat sink

LED, latch, air 
flow openings

Mockup of 
DL385 bay with 
ZFF Modules



DL385 Gen-Z DKP Use Cases

Firmware, OS, mgmt dev

In-memory application dev

HPC MPI/OpenMPI app dev

HPC middleware/Libfabric dev

Fabric management dev

Memory resource mgmt dev

Composable, in-memory app

Software Development 

High Performance Messaging

Composable Memory

20

Mem

Mem

Mem

Mem

Mem

Mem

Mem

Mem

DRAM

IPL

C
P

U

B
ri

d
g

e

DRAM

C
P

U

Coherent

Links

Gen-Z

Links

ZFF

Modules

DRAMDRAM

DRAM

C
P

U

B
ri

d
g

e

DRAM

C
P

U

DRAMDRAM

DRAM

C
P

U

B
ri

d
g

e

DRAM

C
P

U

DRAMDRAM

S
e
rv

e
r 

1
S

e
rv

e
r 

2
S

e
rv

e
r 

N

Server memory sharing & messaging

Fabric attached memory provisioning/sharing



Thank you
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Adatközponti Rendszermérnök képzés

22braininghub.hu/?s=adatközponti+rendszermérnők

https://braininghub.hu/?s=adatk%C3%B6zponti+rendszerm%C3%A9rn%C5%91k

