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“Across the industry, today’s chips are largely able to execute code
faster than we can feed them with instructions and data. [...]
The real design action is in memory subsystems —
caches, buses, bandwidth, and latency”

Richard Sites - It's the memory, stupid!
Microprocessor report 1996



Motivation

Two common problems HPC is facing
1. The Processer-Memory gap (the ,memory wall‘) ‘
2. Energy required to transport data

Solution: Process where the data is stored
* Processing In Memory has emerged

Network Attached Memory

1. Take some memory

2. Add processing capabilities

3. Make it useful, i.e. connect it somewhere

NAM is a research vehicle to explore NDP,NDC,PIM,PIN,...
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Background: DEEP-ER project
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= European funded project under FP7 programme /// N

6x EXTOLL Links
For 3D Torus

Extoll \

= Uses the EXTOLL HPC interconnect / Processor NIC /

= A node consists of a (co-)processor and NIC

= DEEP-ER system with N nodes with NAMs connected to it *

» Use Case: Use the NAM to speed-up checkpoint/restart i i
= PIN: Processing In Network . o . .
Y

NAM NAM




NAM Requirements / Prototype

A nice memory
v'Hybrid Memory Cube (HMC)

A (configurable) logic device
v FPGA for rapid prototyping

Physical Interfaces to
 Extoll
* (PCI-Express)
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FPGA Design

UNIVERSITAT
HEIDELBERG
ZUKUNFT
SEIT 1386

= HMC Link = Extoll Links = HMC Capacity
« 16x @ 10Gbps (40GByte/s) « 2* 12X @ 8.4Gbps (48GByte/s) « 2GB, upgradeable
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Memory Capacity Extension
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2 NAM cards NAM NAM

FPGA HMC HMC FPGA

NAM + HMC add-on card NAM Add-on Card
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Applications ._
UNIVERSITAT
HEIDELBERG

ZUKUNFT

SEIT 1386

Global operations

General purpose shared memory

Graph processing

Request Allocatior————— 3 NAM

Job
<4—Return Credentials Manager
= |nthe DEEP-ER project: T |
Return Reserve
- N+1 parity calculation for checkpoint/restart Read Result NAM — Space
(currently under evaluation)
Write > <€—Request Space

 [IbNAM to provide NAM specific functions available
(operates on top of EXTOLL libRMA)
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About Network Attached Memory

»NAM«

Network Attached Memory

The NAM Hardware

Aspln v2
The NAM hardware *Aspin v2': Xaims Virtex] FRGA + Hybeid Mencry Cub: (HMC) e 2 single
FCE.
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Improve Resiliency with Parity Checkpoints
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Thanks for your attention

Hope to see you at the poster session
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