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Sage2 Innovation

“Big Science” I
Experimental
Facilities cloud
Data ingest/Read out

Pre-post/Processing
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Compute Offload
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Node Local Memory
Tier-O(A)

NVRAM Tier
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Flash Tier
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High Performance Scratch Storage
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Archival Grade Storage
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MERO OBJECT STORE INFRASTRUCTURE

Vision:
Extending storage systems into Compute nodes &
blurring the lines between memory & storage

Four primary Innovations

1.Compute node local Memories part of storage
stack

2.Byte Addressable extensions into Persistent
storage (Global Memory Abstraction)
3.Co-design with new workflows: Mainly Data
analytics pipelines w/ Al/Deep learning
4.Co-design with ARM based environments —
moving towards power efficient Exascale goals.

Al/DL use cases expected to be memory intensive &
will exploit node local memory which will need to be
extended
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Sage2 System Stack

Co-Design, Viz. Tools,
Application Adaptation

dCache connector
I/0 containers
ML framework on Mero
HS Object Transfer
Interface
Performance Analysis Tool

Use Cases &
Workflows

Prog.
Models

Global Memory Abstraction

Object Storage Core
(Mero)

ARM Compute Platform
Node Local NVM Devices

Update to SAGE platform

(NVM Dimmes, etc)

Scheduling

Transactional High Level object interface

Data Locality aware Scheduling
Resource Aware Scheduling

Application
Interface

Clovis API (w/ QoS),
Layouts (QoS aware),
DTM,
In-storage compute

Global Memory Abstraction L°¥’~b?«'$3?§£§?°°

ARM ISA Extensions

Evaluation of new NVDIMMs
ThunderX2 based Storage
nodes
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SAGE Prototype Update Status (Juelich)

Network §

Clients
ThunderX2 §
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Sage2 System

Operation with Mero

Applications, Tools & Programming Models

Direct Load/Store

Direct Load/Store

/O requests

API l-
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Clovis API
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Compute o :
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Address ! : Services
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: Tier:2 Mero
............ : Flash Services
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Map with ummap() Tier-,B Mero
SAGE ratch Disk Services
System 5
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