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Computer System Diagram

File:Diagramme carte mère.png - Wikimedia Commons

[Typical north/southbridge layout]

https://lenovopress.lenovo.com/lp1600.pdf

※ DMI: Direct Media Interface
※ PCH: Platform Controller Hub
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https://commons.wikimedia.org/wiki/File:Diagramme_carte_m%C3%A8re.png
https://lenovopress.lenovo.com/lp1600.pdf
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System Trend

2013 2023

Core # 
x10

PCIe Lane # 
x2

PCIe Bandwidth 
x8

Memory Bandwidth/Core
x1

Higher Performance of Storage Device is required.

Effective usage of Memory is required.
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PCIe Trend

Power

Innovation for the next decade of compute efficiency 
Lisa su, ISSCC `23

Performance

Higher Bandwidth
Higher Power Consumption
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Enterprise SSD Trend

Enterprise SSD Interface PCIe Server SSD Density

2020 2021 2022 2023 2024 2025 2026

           PCIe            SATA            SAS

2022 2023 2024 2025 2026 2027

Less than 1TB 1TB 2TB 4TB 8TB 16TB and above
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SATA to PCIe

Serial ATA ACHI Specification
※ HBA: Host Bus Adapter

※ AHCI: Advanced Host Controller Interface

DRAM

CPU

HBA

PCIe
NVMe SSD

SATA SSD

SATA SSD

SATA SSD

Lower Latency
Higher Performance
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AHCI vs NVMe
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NVMe Specification

Base Spec 2.0: May `2021 
2.0c: Oct `2022

Rearrange, Add features, More Pages, …
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https://nvmexpress.org/
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OCP Datacenter NVMe Specification

+
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OCP Datacenter NVMe Specification

A

B

C

D

A∪B∪C∪D

- Telemetry/Debug
- Latency Monitoring
- Media Friendly Solution(FDP/ZNS/…)
- Multi-Tenant
- …
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OCP Telemetry Debug

https://drive.google.com/file/d/1jLVMQMvDlBbjctvz-QD9tEKix4G0cyn7/view?usp=share_link
Future Telemetry Standardization in OCP Datacenter NVMe Specification, Steven Wells
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https://drive.google.com/file/d/1jLVMQMvDlBbjctvz-QD9tEKix4G0cyn7/view?usp=share_link
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Latency Monitoring

https://stackoverflow.com/questions/53714068/how-to-properly-monitor-elb-latency-on-aws-using-grafana
13

https://stackoverflow.com/questions/53714068/how-to-properly-monitor-elb-latency-on-aws-using-grafana
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Media Friendly Solution

https://semiconductor.samsung.com/ https://nvmexpress.org/wp-content/uploads/Hyperscale-Innovation-Flexible-Data-Placement-Mode-FDP.pdf
Ross Stenfort, Meta

WAF(Write Amplification Factor)=~1
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https://semiconductor.samsung.com/
https://nvmexpress.org/wp-content/uploads/Hyperscale-Innovation-Flexible-Data-Placement-Mode-FDP.pdf
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Multi-Tenant Solution

https://blogs.sap.com/2022/08/27/fundamentals-of-multitenancy-in-sap-btp/
https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.0/html/instances_and_images_guide/migrating-virtual-machines-between-compute-nodes-osp
https://learn.microsoft.com/ko-kr/windows-hardware/drivers/network/sr-iov-architecture

Live Migration

SR-IOV
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https://access.redhat.com/webassets/avalon/d/Red_Hat_OpenStack_Platform-16.0-Instances_and_Images_Guide-en-US/images/a6a65e4da9ec28b3b3c6585983ba3590/OpenStack_libvirt_Migration_11_0419_live.png
https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.0/html/instances_and_images_guide/migrating-virtual-machines-between-compute-nodes-osp
https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.0/html/instances_and_images_guide/migrating-virtual-machines-between-compute-nodes-osp
https://learn.microsoft.com/ko-kr/windows-hardware/drivers/network/sr-iov-architecture
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When new feature is added…

1Y

Request

2Y

Full Stack Optimization

System 
Architect

Storage
Provider

Collaboration is important!

Efficiency↑
TCO↓
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Confidentialhttps://sloanreview.mit.edu/article/collaboration-is-a-key-skill-so-why-arent-we-teaching-it/

OCP Datacenter NVMe SSD Spec
• NVM Express Specification Features
• Vendor unique log pages
• PCI Express® Specification Features
• SMART Log Requirements
• Reliability, Endurance, Thermal, Power Requirements
• Management
• Security Requirements
• Labeling, Compliance
• Form Factor Requirements
• Open source tool access requirements

14:50~ SSD virtualization technology trend at multi-tenancy application
15:30~ FDP and Eco System
16:10~ Introduce Telemetry of SSD
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https://sloanreview.mit.edu/article/collaboration-is-a-key-skill-so-why-arent-we-teaching-it/
https://2023.openinfradays.kr/session/80
https://2023.openinfradays.kr/session/75
https://2023.openinfradays.kr/session/81



