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Agenda

▪ Introduction to Distributed Endpoint Manager (DEM)

▪Resource Management - NVMe/NVMe-oF

▪NVMe/NVMe-oF Resources in Swordfish World

▪Dive into DEM

▪DEM with Swordfish CTP

▪Call to action
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Disclaimer

▪SNIA Swordfish for NVMe/NVMe-oF is evolving

▪NVM Express for managing NVMe-oF is evolving

▪DEM tool is also evolving
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What is DEM – Distributed Endpoint Manager

▪Open-source project for Managing NVMe-oF resources

▪ Enumeration

▪ Configuration & Event Notification

▪ Providing Log Pages to hosts

▪Specifications:

▪ NVMe-*

▪ DMTF Redfish & SNIA Swordfish

▪Why DEM?
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Resource Management - NVMe/NVMe-oF
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NVMe/NVMe-oF resources

NVMe-MI

NVMe

Redfish / 
Swordfish
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NVMe/NVMe-oF Resources 
in Swordfish World
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Swordfish NVMe Device Model

NVMe Device modelNVMe Swordfish model

Resource 
mapping
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Swordfish NVMe-oF Model: Target Subsystem

Logical NVMe-oF
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Dive into DEM – Distributed Endpoint Manager
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DEM Architecture

▪Components of DEM- Distributed Endpoint Manager

▪ DEM - A central entity for managing NVMe-oF Target Endpoint & Hosts

▪ EM - Endpoint Manager

▪ AC – Auto Connect (optional)
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DEM – Central Entity

▪ Centralized, efficient and dynamic configuration of NVMe-oF 
resources

▪ Configures NVMe-oF resources from a centralized entity

▪ Get underlying resources on each Target system 

▪ Collects Discovery Log Pages from each NVMe-oF Target

▪ Hosts/NVMe-oF initiators can retrieve provisioned Discovery Log 
Pages from DEM which is the central entity

▪ Gets notifications for changes to NVMe-oF resources

▪ Interpreter – Swordfish to NVMe
DEM
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EM - Endpoint Manager

▪EM is where NVMe-oF Targets are configured

▪Provides available underlying resources information to 

DEM

▪Provide Discovery Log Pages for NVMe-oF Target

▪Gets configuration information from DEM

▪Configures NVMe-oF resources
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AC – Auto Connect

▪Auto Connect resides on an NVMe-oF Host/Initiator 

▪Connects with DEM, collects Discovery Log Pages

▪Connects with the NVMe-oF target that is provisioned for this host
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DEM – Components Interface

DEM – Central Entity

• Requests (Redfish/Swordfish 
requests or GUI operations)

• Database

Communicates with AC 
provide target log pages

DEM AC (Auto Connect)

Collects Discovery 
Log Pages

Connects with provisioned 
NVMe-oF Target

DEM EM (Endpoint Manager)

NVMe-oF Target

Data Path

NVMe-oF Host

Sends resource info to DEM

Management Client
(http request/Command CLI)

Swordfish 
CTP

• Configures Resources
Gets config info and configures 
NVMe-oF resources
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DEM – Operations

▪ Get List of available NVM resources (like Namespaces)

▪ Get List of fabrics that can be used for NVMe-oF subsystem

▪ Create/Delete NVMe-oF Subsystems

▪ Add/Remove Namespace from a NVMe-oF Subsystems

▪ Manage fabrics Transport Configuration of NVMe-oF Subsystem

▪ Manage Host access rights of NVMe-oF Subsystems
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DEM – Operations 

▪ Get List of available NVM resources

▪ Get List of fabrics that can be used for NVMe-oF subsystem
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DEM – Operations

▪ Create/Delete NVMe-oF Subsystems
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DEM – Operations

▪ Add/Remove Namespace from a NVMe-oF Subsystems
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DEM – Operations

▪ Add/Remove Namespace from a NVMe-oF Subsystems
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DEM – Operations

▪ Manage fabrics Transport Configuration of NVMe-oF Subsystem

Available Resource

Assigned Resource
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DEM – NVMe-oF Subsystem Unrestricted
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DEM – Operations

▪ Create/Delete NVMe-oF Subsystems - Restricted
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DEM – Operations

▪ Manage Host access rights of Restricted NVMe-oF Subsystems
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DEM – NVMe-oF Subsystem Restricted
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Swordfish resource example 
NVMe-oF Subsystems
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DEM Complies with Swordfish CTP
Compliance Test Program
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DEM & Swordfish CTP

▪Open-source test suite to validate conformance to SNIA’s 

storage management specifications

▪Validates that a company's products conform to a 

particular version of the Swordfish Scalable Storage 

Management API Specification for storage management

▪Details at https://www.snia.org/swordfish-ctp

https://snia.org/swordfish
https://www.snia.org/swordfish-ctp
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DEM – Where is Swordfish interface?
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DEM & Swordfish CTP

DEM

CTP
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Swordfish CTP test results sample
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Swordfish CTP test results sample...Continued
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To Summarize

▪ DEM is a prototype for NVMe-oF resource management

▪ Complies with Swordfish CTP based on an emulated system

▪ Currently supported on Linux

▪ NVM Express Consortium & SNIA Swordfish are evolving for adding NVMe-
oF resource management.

▪ DEM is :

▪Tying SNIA Swordfish and NVMe so that it can interpret between Swordfish and 
NVMe

▪Evolving with NVMe and SNIA Swordfish SPECs

https://github.com/linux-nvme/nvme-dem

https://github.com/linux-nvme/nvme-dem/wiki

https://github.com/linux-nvme/nvme-dem
https://github.com/linux-nvme/nvme-dem/wiki
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Where to Find More Info..

SNIA Swordfish™

• Swordfish Standards
• Schemas, Specs, Mockups, User and Practical Guide`s, … 

https://www.snia.org/swordfish

• Swordfish Specification Forum 
• Ask and answer questions about Swordfish

• http://swordfishforum.com/

• Scalable Storage Management (SSM) TWG

• Technical Work Group that defines Swordfish

• Influence the next generation of the Swordfish standard

• Join SNIA & participate: https://www.snia.org/member_com/join-SNIA

• Join the SNIA Storage Management Initiative

• Unifies the storage industry to develop and standardize 
interoperable storage management technologies

• https://www.snia.org/forums/smi/about/join

DMTF Redfish™

• Redfish Standards

• Specifications, whitepapers, guides,… 
https://www.dmtf.org/standards/redfish

Open Fabric Management Framework

• OFMF Working Group (OFMFWG)

• Description & Links https://www.openfabrics.org/working-

groups/

• OFMFWG mailing list subscription

• https://lists.openfabrics.org/mailman/listinfo/ofmfwg

• Join the Open Fabrics Alliance

• https://www.openfabrics.org/membership-how-to-join/

NVM Express

• Specifications https://nvmexpress.org/developers/

• Join: https://nvmexpress.org/join-nvme/

https://www.snia.org/swordfish
http://swordfishforum.com/
https://www.snia.org/member_com/join-SNIA
https://www.snia.org/forums/smi/about/join
https://www.dmtf.org/standards/redfish
https://www.openfabrics.org/working-groups/
https://lists.openfabrics.org/mailman/listinfo/ofmfwg
https://www.openfabrics.org/membership-how-to-join/
https://nvmexpress.org/developers/
https://nvmexpress.org/join-nvme/
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Please take a moment to rate this session. 
Your feedback is important to us. 


