
2020 Storage Developer Conference. © Insert Your Company Name.  All Rights Reserved. 1

NVMe and NVMe-oF Configuration 

and Manageability with Swordfish 

and Redfish

Rajalaxmi Angadi - Intel Corporation

Krishnakumar Gowrawaram – Cisco Systems



2020 Storage Developer Conference. © Insert Your Company Name.  All Rights Reserved. 2

Agenda

➢ Resources in NVMe/NVMe-oF

➢ NVMe Resource Management

➢ Management with NVMe-MI

➢ NVMe Management with Swordfish

➢ Swordfish Models

➢ Summary and Wrap up

2020 Storage Developer Conference. © Intel Corporation & Cisco Systems. All Rights Reserved. 



2020 Storage Developer Conference. © Insert Your Company Name.  All Rights Reserved. 32020 Storage Developer Conference. © Intel Corporation & Cisco Systems. All Rights Reserved. 

Disclaimer

▪ The information in this presentation 
represents a snapshot of work in progress 
within SNIA  

▪ This information is subject to change without 
notice. 

▪ For additional information, see the SNIA 
website: www.snia.org/swordfish

http://www.snia.org/swordfish
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Resources to manage in NVMe/NVMe-oF

▪ Namespace

▪ Controllers

▪ Subsystem

▪ Endurance Groups

▪ Sets

▪ Domains

Example: NVM Subsystem with 1 controller, 2 Namespaces

Example: Endurance group and sets
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NVMe Resource Management

▪ Out-of-Band Management – Management of hardware resources and 

components independent of host operating system

▪ NVMe™ Out-of-Band Management Interfaces
▪ SMBus/I2C 

▪ PCIe Vendor Defined Messages (VDM)

▪ In-Band Management – allows application to tunnel NVMe-MI commands 

through NVMe™ driver with NVMe Admin commands NVMe-MI 

Send/Receive commands. This is through the host operating system
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NVMe Management with NVMe-MI

3 possible paths to manage
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NVMe Management with Swordfish: PCIe attached SSD

3 possible paths to manage

2020 Storage Developer Conference. © Intel Corporation & Cisco Systems. All Rights Reserved. 



2020 Storage Developer Conference. © Insert Your Company Name.  All Rights Reserved. 8

NVMe Management with Swordfish: Array/JBOF

*One of the possible Models - implementation layer choice
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NVMe Swordfish Models
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NVMe mapping in Swordfish
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Swordfish NVMe Model
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Swordfish NVMe Model
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Swordfish configurations: NVMe (systems/sys-1) 

▪ Mockups at http://swordfishmockups.com
Note: Mockups are representations of implementations
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/redfish/v1/Systems/Sys-1

http://swordfishmockups.com/
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Swordfish configurations: NVMe (Storage Collection)

/redfish/v1/Systems/Sys-1/Storage /redfish/v1/Systems/Sys-1/Storage/SimplestNVMeSSD
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Swordfish configurations: NVMe (volume/Namespace)

2020 Storage Developer Conference. © Intel Corporation & Cisco Systems. All Rights Reserved. 

/redfish/v1/Systems/Sys-1/Storage/SimplestNVMeSSD/Volumes/SimpleNamespace
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{

"@odata.id": "/redfish/v1/Systems/ Sys-1/Storage/SimplestNVMeSSD/Volumes/SimpleNamespace",

"@odata.type": #Volume.v1_5_0.Volume ",

"@odata.context": "/redfish/v1/$metadata#Drive.Drive",

"Id": “1",

"Name": “Namespace 1",

"CapacityBytes": 10737418240,

"Oem": {

},

"Status": {

"Health": "OK",

"State": "Enabled"

},

"PhysicalLocation": {

"PartLocation": {

"LocationType": "Slot",

"ServiceLabel": "NVME-1"

}

}

GET /redfish/v1/Systems/Sys-1/Storage/SimplestNVMeSSD/Volumes/SimpleNamespace HTTP/1.1

Example: Getting Namespace info
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PATCH –data ‘{“status”: {“state”:”Disabled”}}’
/redfish/v1/Systems/Sys-1/Storage/SimplestNVMeSSD/Volumes/SimpleNamespace HTTP/1.1

Example: Updating Namespace State
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{

"@odata.id": "/redfish/v1/Systems/ Sys-1/Storage/SimplestNVMeSSD/Volumes/SimpleNamespace",

"@odata.type": #Volume.v1_5_0.Volume ",

"@odata.context": "/redfish/v1/$metadata#Drive.Drive",

"Id": “1",

"Name": “Namespace 1",

"CapacityBytes": 10737418240,

"Oem": {

},

"Status": {

"Health": "OK",

"State": “Disabled"

},

"PhysicalLocation": {

"PartLocation": {

"LocationType": "Slot",

"ServiceLabel": "NVME-1"

}

}
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Swordfish configurations: NVMe (Controller)
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/redfish/v1/Systems/Sys-1/Storage/SimplestNVMeSSD/Controllers/NVMeIOController
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Swordfish configurations: NVMe (Controller…)
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/redfish/v1/Systems/Sys-1/Storage/SimplestNVMeSSD/Controllers/NVMeIOController
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{

"@odata.id": " "/redfish/v1/Systems/Sys-1/Storage/SimplestNVMeSSD/Controllers/NVMeIOController ",

"@odata.type": " #StorageController.v1_0_0.StorageController ",

"Id": “1",

"Name": " NVMe I/O Controller ",

"Manufacturer": “Best NVMe Vendor",

"Model": "Simple NVMe Device"

"SerialNumber": “NVME123456 ",

“FirmwareVersion": "1.0.0",

….

“ReportsNamespaceGranularity”: “false”,

….

}

Example: Getting Controller info
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GET /redfish/v1/Systems/Sys-1/Storage/SimplestNVMeSSD/Controllers/NVMeIOController HTTP/1.1

PATCH –data ‘{“NVMeControllerProperties”: {“ReportsNamespaceGranularity”: “True”}}’
/redfish/v1/Systems/Sys-1/Storage/SimplestNVMeSSD/Controllers/NVMeIOController HTTP/1.1

{

"@odata.id": " "/redfish/v1/Systems/Sys-1/Storage/SimplestNVMeSSD/Controllers/NVMeIOController ",

"@odata.type": " #StorageController.v1_0_0.StorageController ",

"Id": “1",

"Name": " NVMe I/O Controller ",

"Manufacturer": “Best NVMe Vendor",

"Model": "Simple NVMe Device"

"SerialNumber": “NVME123456 ",

“FirmwareVersion": "1.1.0",

….

“ReportsNamespaceGranularity”: “True”,

….
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Swordfish NVMe Model
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Swordfish configurations: NVMe (Drive)
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/redfish/v1/Chassis/SimplestNVMeSSD
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Swordfish configurations: NVMe (Drive..)
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/redfish/v1/Chassis/SimplestNVMeSSD/Drives/SimplestNVMeSSD

SSD Drive 
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NVMe with Endurance Groups and Sets
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NVMe-oF Mapping in Swordfish
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NVMe-oF Mapping in Swordfish
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NVMe-oF Mapping in Swordfish
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NVMe-oF Mapping in Swordfish
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Redfish/Swordfish configurations: NVMe-oF 

(Fabrics)

2020 Storage Developer Conference. © Intel Corporation & Cisco Systems. All Rights Reserved. 

/redfish/v1/Fabrics
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Redfish/Swordfish configurations: NVMe-oF 
(Endpoints and Connections)
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/redfish/v1/Fabrics/NVMe-oF/Endpoints/NVMeEndpoint /redfish/v1/Fabrics/NVMe-oF/Connections/Host1
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Summary & Wrapup

➢ Mockup for various models 
PCIe attached NVMe, JBOF, NVMe-oF, …

Mockups @ http://swordfishmockups.com

➢ NVMe-Swordfish Mapping Guide
“Swordfish NVMe Model Overview and Mapping Guide”

➢ Latest Swordfish bundle released in Aug 2020
1.2.1 version 
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http://swordfishmockups.com/
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Thank you for watching 
▪ SNIA Swordfish™ Standards

▪ Schemas, Specs, Mockups, Users Guide, Practical Guide & more 

https://www.snia.org/swordfish

▪ Redfish / Swordfish Specification Forum
▪ This is where you can ask and answer questions about Redfish and 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 and 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

https://www.snia.org/swordfish
http://swordfishforum.com/
https://www.snia.org/member_com/join-SNIA
https://www.snia.org/forums/smi/about/join
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Thank you

2020 Storage Developer Conference. © Intel Corporation & Cisco Systems. All Rights Reserved. 



2020 Storage Developer Conference. © Insert Your Company Name.  All Rights Reserved. 34

Please take a moment 

to rate this session. 

Your feedback matters to us. 


