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DISCLAIMER

" The information In this presentation:
* Represents a snapshot of the work in progress within SNIA
* Itis evolving

" For additional information:
e SNIA website: www.snia.orqg/swordfish
e NVMe Consortium website: nvmexpress.orq
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http://www.snia.org/swordfish
http://www.nvmexpress.org/

AGENDA

 NVMe-oF Refresher

* Managing NVMe and NVMe-oF

* Introducing DMTF Redfish + SNIA Swordfish

* Managing NVMe and NVMe-oF in SNIA Swordfish

e Summary
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NVM EXPRESS OVER FABRICS (NVME-OF) REFRESHER

. _ _ Example NVMe-oF Software stack
= Extends the efficiency of NVMe over a variety of fabrics

= Builds on base NVMe architecture with thin encapsulation Userispace | Application | Subsystem e.g. Array or JBOF
of base NVMe across fabrics

Kerne

= Enables low-latency/high IOPS access to remote NVMe
Storage

[ Block Layer J

NVMe Core NVMe Core

= Same architecture regardless of transport

. E i PCI E
* End-to-end mechanism to transfer NVMe commands and h | - | _
data structures NVMe-af Driver \ NVMe-oF Priver
= Presents an abstraction for exporting NVM Subsystems ROMA | TCP RDMA
over fabrics Stack ' “Stack 1 Stack .

» Restricted/Unrestricted NVMe-oF Subsystems access +

EXPRESS )
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MANAGING NVME/NVME-OF

= Management points : T —
* NVMe/NVMe-oF NVMe-oF Target Endpoint o st [
b SUbsyStem(S) NVMe Controller
« Controller(s) \
. Namespace(s) Namispace NameBspace
* NVMe-oF e
* Initiator (host) Endpoint systems HW and/or SW i
 Fabrics

= Management Operations
* Set configuration ,
* Get configuration !

* Health status NVMe-oF Initiator Endpoint
* Reset Fabric Port Fabric Port Fabric Port Fabric Port (Fibre
(InfiniBand) (Ethernet) (InfiniBand) Channel)

'_Q ;
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INTRODUCING DMTF REDFISH & SNIA SWORDFISH

* DMTF Redfish® - Infrastructure Management Standard
° IPMI Successor for extended Management Scope
° Focus: management of scale-out commodity servers
° Design: RESTful API, OData, HTTP operations(GET/ PUT/POST)

* Three main categories for server management
» Systems — server, CPU, memory, devices, etc.
« Managers — BMC, Enclosure Manager, etc.
» Chassis — racks, enclosures, blades, etc.

° Expanding to cover data center infrastructure, fabrics, network management

= SNIA Swordfish® Storage Management and Ecosystem Standard B
* Uses and Extends Redfish Schemas l SNIA.

* Focus: Storage Management
» Logical Storage (Block, Object, File)

* Expanding to encompass NVMe and NVMe-oF
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MANAGING NVME USING SWORDFISH

Redfish/Swordfish NVMe
Subsystem Physical Element
» 0 T g T -
Storage (NVMe) “ Representation Info
A
I/0 Controller :
N T T T g 1.1
Controllers N (NVMe) < |
\ I
] I
\ | v | 4—»  Equivalent Objects
A I ) > 7
| ~ Relationship in model
\ | «—>
A | X _
\ . l l DR > L Link between Objects
L I | € > |
\ | |
B | |
. I
. i |
’ Volume |
: Namespace
(This is not Allocated g —P (NVIVTe) -+ === -
Volumes)
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NVME WITH SWORDFISH

[redfish/v1
Subordinate

Service Root . R & Subordinate
- Singleton esources :
Collection g Singleton Resource Resource Collection

Resource Resource Collections

/redfish/v1/Systems ./Systems/Sys-1

Collection of Systems
“Logical View”

./Volumes/Simpl

./Storage/SimplestNV
MeSSD

./Storage

eNamespace

Computer System Storage Collection

-

~ -

-

(= -
./Systems/SimplestNVMeSSD 510‘_3,%— -7

-

[redfish/v1/Chassis

Collection of Chassis
“Physical View”

./Controller/NVMelO
Controller

/redfish/v1/StorageSystems

Collection of Storage
/Drives/SimplestNVMeSSD

Drives Collection ~ —————— e

- A Link  -—=-=-----—
SNIA.

Property

Redfish Swordfish
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SWORDFISH CONFIGURATIONS: NVME (SYSTEMS/SYS-1)

= SNIA SSM Technical Working Group
= Mockups at http://swordfishmockups.com

Note: Mockups are representations of implementations

- A
~. SNIA.

Swordfish
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http://swordfishmockups.com/

SWORDFISH CONFIGURATIONS: NVME (STORAGE COLLECTION)

[redfish/v1/Systems/Sys-1/Storage [redfish/v1/Systems/Sys-1/Storage/SimplestNVMeSSD

: "#5torageCollection.StorageCollection”, : "Copyright 2814-2020 SNIA. All rights reserved.”,
: "Storage Collection”, : "/redfish/v1/Systems/Sys-1/Storage/SimplestiVMeSSD",
: 1, : "#5torage.vl 9 B.Storage”,
"
: "NMvMe Simplest Configuration”,
: "/redfish/vl/Systems/Sys-1/5torage/SimplesthVMessD” : "Mockup of simplest NvMe simple config with 1 Subsystem, 1 I/0 Controller and 1 Namespace.”,
: "Enabled”,
: "/redtishf/v1/Systems/Sys-1/Storage”, . 0K,
: "Copyright 20814-2028 SNIA. All rights reserved.” . "OK"

: "NQN",
: "ngn.2814-88.org.nvmexpress:uuid: 6c5fe566-108e6-47b6-aadd -8ba159f58245"

: {

: "/redfish/v1/Systems/Sys-1/5torage/SimplestivMeSSD/Controllers™

- A
SNIA

: "/redfish/v1/Systems/Sys-1/Storage/SimplestivMeSSD/Volumes"

Swordfish
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SWORDFISH CONFIGURATIONS: NVME (VOLUME/NAMESPACE)

Physical NVM Storage
(NVM subsystem)

NVMe Controller

NSID 1 NSID 2

T [
A

- -'1
<. SNIA.

swordfish - GET /redfish/v1/Systems/Sys-1/Storage/SimpleNVMeSSD/Volumes/SimpleNamespace/1 HTTP/1.1
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SWORDFISH CONFIGURATIONS: NVME (CONTROLLER)

/redfish/v1/Systems/Sys-1/Storage/SimplestNVMeSSD/Controllers/NVMelOController

: "Copyright 2814-2828 SNIA. All rights reserved.”,
"fredfish/vl/Systems/Sys-1/5torage/SimplestiVMessD/Controllers/MWWMeIOController™,
Physical NVM Storage : "#5torageController.vl @ ©.5torageController”,

(NVM subsystem) . nye

: "NVMe I/0 Controller”,
: "Single NVMe I/0 Controller presented to host.",
NVMe Controller R

: "Enabled”,

: "OK"
NSID 1 "N -

: "NWMeIOController”, <—

Namespace | Namespace  "Best NVMe Vendor”,
: "Simple NVMe Device",
A B : "NWME123456",

: "NvMa4a",
"1.8.8",

A
. SNIA.

Swordfish
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SWORDFISH CONFIGURATIONS: NVME (CONTROLLER...)

Physical NVM Storage
(NVM subsystem)

NVMe Controller

NSID 1 NSID 2

Namespace | Namespace
A B

- [{

: "/redfish/vl/Systems/Sys-1/5torage/SimplestNVMeSSD/Volumes/SimpleNamespace™

A
. SNIA.

Swordfish
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NVME WITH ENDURANCE GROUP AND SET

Redfish/Swordfish NVMe

A 4
NVMe Chassis:
[ Lol eee e Physical Device
. Information
A
o Storage P N Subsystem PR LY/
N (NVMe) : — v
: Admin <+—> Equivalent Objects
: Controller
Controller ; : < » | . o
(Admin/Disc) Controller v ] ~ Relationship in model
| 4 4+—>r |
1/0 Controller v -
(NVMe) < Discovery _ ) )
| Controller D A > | Link between Objects
I ‘. ............. _'_J
‘ l Y
- Default o |
Capacit
Y StoragePool »{ Endurance or i tiance - — - — - —_— == Capacity
Source Group |
Group .
I .
: i | i
Default Set |
StoragePool > .
: © Set I |
Swordfish | i
VL A4 I |
1 .
AllocatedVolumes , Namespace I |
(NVMe) Namespace |~ {  _ _ . _ . _. _
DMTF s (NVMe) “ I
i
. I :
. — s — e — . d
Redfish

16 OpenFabrics Alliance Workshop 2020



Relationship

in model
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ADDING NVME-OF
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SWORDFISH CONFIGURATIONS: NVME-OF (SUBSYSTEM)

"@Redfish.Copyright™: "Copyright 2814-2828 SNIA. All rights reserved."”,

"@odata.id": "/redfish/vl/S5torage/NVMe-oF-Subsys

"@odata.type”: "#5torage.vl 9 B.Storage”,

NVMe-oF Target Endpoint "Idv: 1,
"Name"”: "NWMe-oF Logical NVM Fabric System”,

"Mockup of NVMe-oF Logical NWM Fabric System with 1 Logical Subsystem,

NVMe Controller

"Description™:
Hamespace Logical I/0 Controller and 1 Logical port and 1 allowed host.™,

"Status": {
"State”: "Enabled”,
"Health™: "OK",
"HealthRollup": "OK"

B,
I
"Identifiers™: [{
"DurableNameFormat™: “NQN™,
"DurableName™: "ngn.2014-88.org.nvmexpress:uuid:6c5fese6-1806-4fbb6-aadd-8ba150+58245"

B
J']r
'Controllers™: {

"@odata.id": “/redfish/v1/5torage/NvMe-oF-Subsystem/Controllers”

FE]
"Volumes": {

"@odata.id™: “/redfish/v1/Storage/NVMe-oF-Subsystem/Volumes/LogicalNamespacel™

A
. SNIA.

Swordfish
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SWORDFISH CONFIGURATIONS: NVME-OF (ENDPOINT)

NVMe-oF Target Endpoint i e
NVMe Controller

NSID 1 NSID 2

Namespace Namespace
A B

Namespace list as viewed by OS
e.g. /dev/nvmeOn1,/dev/nvmelnl
[y

Fabric Port Fabric Port Fabric Port (Fibre
(Ethernet) (InfiniBand) Channel)

“"Port™: 4428

A
SNIA.

Swordfish
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SUMMARY AND WRAP-UP

« Schema modeling is awork in progress

* Mockups — Simple NVMe, NVMe with Endurance Group and Set, JBOF, Fabrics attached array
* Advanced NVMe features like NVMe Power profiles properties will be added in the future

* Redfish and swordfish initial draft incorporating NVMe and NVMe-oF management will be release in June 2020
for public review

* Review the currently released Swordfish Mockups

* Ensure the schema is defined sufficiently to represent your desired implementation
* Mockup your use case & submit it to the Swordfish forum

https://members.snia.org/wg/ssmtwg/dashboard

[ Join SNIA and the Scalable Storage Management TWG & help define Schema J
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