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The SNIA Swordfish™ Approach

Develop the management model
= point-of-view of what a client needs to accomplish
= provide information that the client needs

Cover block, file, and object storage

Traditional storage domain coverage & converged environments
= covering servers, storage and fabric together

Implement the Swordfish API as an extension of the Redfish API

Build using DMTF’s Redfish technologies
RESTful interface over HTTPS in JSON format based on OData v4
’ SNIA.

Swordfish
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Who is Developing Redfish and Swordfish*?

Arm Limited
Broadcom Inc.
Cisco
Dell Inc.
Fujitsu
o Hedett Packard Enterprise
Huawei**
DMTF Dlits,,  1BM
' *"Intel Corporation
Kioxia
Lenovo
Microchip Technology Inc.
NetApp TR
Seagate
Western Digital
VMware Inc

*as of February 2020 [l

** Membership suspended
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Which Tools are right for you!

Swordfish PowerShell Toolkit

Swordfish to RestAPI Map

Swordfish PowerShell Provider Framework
Swordfish Emulator

Swordfish Mockup website
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« Swordfish APl Emulator

« Swordfish Basic Web Client

« Swordfish DataDog Sample Dashboard Integration
« Swordfish PowerBl Sample Integration

« Swordfish GOLang Library (Gofish)

Additional Projects
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See Example Swordfish Configurations

Technical Work Group (TWG) works with “mockups” (snapshots
of a state in time) of different types of systems

Published at http://swordfishmockups.com

Note: Mockups are representations of implementations, not
normative

A e

Wy, !
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http://swordfishmockups.com/

Overview of Swordfish Hierarchy

= Explore the Swordfish data model to see potential / typical
implementation

= Navigate the model to learn about, and see, various resources

«  SNIA mockups show examples of block storage systems

. P~ SNIA Swordfish Mockups Site X @ wwwswordfishmockups.com/m X +
= Midrange: A small external array
C A Notsecure | swordfishmockups.com/midrange-external-mockups/redfish/v1/
. . . . {
- Mldrange Wlth Repllcatlon Above mOdel "@Redfish.Copyright”: "Copyright 2014-2820 SNIA. All rights reserved.”,
H H H "@odata. text": "/redfish/v1/%metadata#ServiceRoot.ServiceRoot™,
with remote replication ottty e netadatasiericstot Sericetos
"@odata.type": "#ServiceRoot.wl_3_8.ServiceRoot”,
"Id": "RootService",
. "Mame": "Root Service”,
=  NVMe JBOF & Fabric Attached NVMe "RedfishVersion”: "1.0.0",
"UUID": "02384634-2038-2342-8820-489239005423",
"Storage": |
"@odata.id": "/redfish/v1/5torage”
= Simple SSD with NVMe-oF Attach Mhassien: ¢
"@odata.id": "/redfish/v1/Chassis"
¥
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What’s in a Storage System?

= Volumes

« Storage Pools

« Storage Groups

« Consistency Groups

= Pointers to related resources
(system, chassis, endpoints..)
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[ localhost/redfish

<« C M [ localhost/redfish/v1/Storag

22 Apps @ Broadcom Limited - I () SNIA/SSM

Status: {..}
ClassesOfService:
Drives: {
@odata.id:
}s
InitiatorEndpointGroups:
TargetEndpointGroups: [..
po =
StorageGroups
StoragePools:
@odata.id:
}s
Volumes: {
@odata.id:
+s
Links: {
- Enclosure
@odata

1
I

HostingSyste
@odata.i

1
I

DataProtectionLoSCapabilities: {
@odata
/ ag
1
+s
DataSecurityloSCapabilities: {
@odata.id:

SN o I) =

et (oo 5

» [C] Other bookmarks




Swordfish Basic Web Client Screen (StorageServices)

< C | ® Not secure | 192.168.1.146:3000/#/home

&< sarmes - StorageServices

Bwe ety

Swordfish Service @2ad4d @ Remowe | Explore The Resources ® | StorageServices @Add @ Remove x

Chassis > >
Wanagers > 2
TaskService > AFF-1
Sessionservice >
¥ Properties ™

CtaranaSystame i
StorageSystems Name : Storage Service Collection
AccountService

EventService

Systems

| s

b LINKS

Y W Y Y Y v

CompositionService
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Swordfish Datadog Sample Dashboard Integration

7 Basic dashboard for the Datadog monitoring service

3 Connects to a Swordfish service and provides an
Integration to the Datadog User Interface

3 Displays storage system capacity information and the
available storage capacity thresholds

7 Can be a starting point for a customized Datadog plugin

A Link: https://github.com/SNIA/Swordfish-datadog-
sample-dashboard-integration

3 Includes installation, user, and developer documentation
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Swordfish Datadog Sample Dashboard Output

DATADOG
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Swordfish Power Bl Sample Dashboard Integration

a

Basic dashboard for the Power Bl monitoring system

Connects to a Swordfish service and provides an
integration to the Power Bl User Interface

Displays storage system capacity information and the
available storage capacity thresholds

Can be a starting point for a customized Power Bl plugin

Link: https://qgithub.com/SNIA/Swordfish-powerBI-
sample-dashboard-integration

Includes installation, user, and developer documentation
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Swordfish Power Bl Sample Dashboard (main)

SwordFish Main Dashboard
e D s Swordfish Services Navigation Url's

-

StorageServices/FileService

4 StorageServices/2

Swordfish __

<

-
SNIA

All Storage Pools

@ ConsumedPercentage ®Remainingpercentage

[
(-}
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9 60
Total
Storage =
Pools

0

1_BasePool 1_SpecialPoel 2_5P12 2_SpecialPoel 3_BasePool 3_sSp3
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Which Tools are right for you!

Redfish Mockup
Creator

YOUR
Storage Management
software HERE !

mma SWordfishMockups.com e

Swordfish PowerShell RestAPI to Swordfish

Provider Example 2 Mab example
Swordfish P p p

PowerShell A RestAPI to Swordfish

. - Redfish Server -
Toolkit pibon p::m

mme SWordfish Emulator p::m,

e SWoOrdfish Provider

Map example

WAC
Extension

Swordfish Consumers (Clients) >
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SNIA SWORDFISH™ POWERSHELL
TOOLKIT




WHAT IS THE POWERSHELL TOOLKIT?

= Open source project between HPE and Pure Storage
= https://github.com/SNIA/Swordfish-Powershell-Toolkit
= Supported on Windows Server, Linux and macOS
= Can query a Swordfish Target, A simulator, or even SwordFishMockup.com

= PowerShell wrapper for REST API calls to Redfish and Swordflsh

EX Administrator. Windows PowerShell bt

C:\Users\Administrator\Desktop\Swordfish-Powershell-Toolkit> import-module .\SNIASwordFish.psml
PS C:\Users\Administrator\Desktop\Swordfish-Powershell-Toolkit> Connect-SwordFishTarget 5000
Base URI = http://localhost:5000/redfish/vl/

@odata.context : fredfish/vl/$metadata#ServiceRoot
@odata.type - #ServiceRoot.1.8.8.ServiceRoot
@odata.id : /redfish/v1l/

: RootService

: Root Service

C \UbPrb\Admlnlbtrator\Deaktop\\wordflbh Powershell-Toolkit> import-module .\SNIASwordFish.psml
C:\Users\Administrator\Desktop\Swordfish-Powershell-Toolkit> Connect-SwordFishMockup

@Redfish.Copyright : Copyright 2014-2019 Distributed Management Task Force, Inc. (DMTF). All right
@odata.context : fredfish/vl/$metadata#ServiceRoot.ServiceRoot
@odata.id : [fredfish/v1/



https://github.com/SNIA/Swordfish-Powershell-Toolkit

PS C:\> $MyVols[4] | convertto-json

{
"@Redfish.Copyright": "Copyright 2014-2019 SNIA. All rights reserved.",
"@odata.context”: "/redfish/vl/$metadata#tVolume.Volume”,
"@odata.id": "/redfish/v1/StorageServices/1/Volumes/5",
"@odata.type”: "#Volume.vl_4_@_Volume",
"Name": "Volume 5",
"Id": "5",
"Description™: "Volume 5.", I
"Identifiers": [
i
"DurableNameFormat™: "NAA",
"DurableMame™: “65456765456761001244076100123487"
}
1,
"Manufacturer”: "SuperDuperSSD",
"Model": "Drive Model string”,
"Status": {
"State": "Enabled",
"Health": "OK"
Iz
"AccessCapabilities": [
"Read",
"Write",
"Append”,
"Streaming”
1,
"BlockSizeBytes": 512,
"CapacitySources": [
{
"@odata.id": "/redfish/vl/StorageServices/1/Volumes/5#/CapacitySources/@",
"MemberId": "@",
"ProvidedCapacity”: "@{ConsumedBytes=0; AllocatedBytes=10737418240; GuaranteedBytes=536870912; F
"ProvidingPools": ""
}
1:
"Capacity": {
"Data": {
"ConsumedBytes™”: @,
"AllocatedBytes": 18737418240,
"GuaranteedBytes": 536870912,
"ProvisionedBytes™: 1099511627776
~
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PowerShell Command Help

Get a list of valid commands Get-Command SNIASwordFish
Get Help on a specific command
= Option to show examples

= Option to show Al
Verbose option to see raw transactions Get-SwordFishVolume

EN Administrator: Windows PowerShell
ERMOERANY £ Administrator: Windows PowerShell

Get-SwordFishVolume [[-StorageServiceID] <String>] [[-VolumeId] <String>] [<CommonParameters>]

DESCRIPTION
This command will either return the a complete collection of Volumes that exist across all of
the Storage Services, unless a specific Storage Service ID is used to limit it, or a specific
Volume ID is directly requested.
PARAMETERS
202 -StorageServicelID <String>




PowerShell Toolkit Work Items

The PowerShell Toolkit commands; Command sets that need to be written;
Get-SwordFishChassis (+ Power, +Thermal) (in order of priority)
Get-SwordFishDrive . New/Set/Remove-SwordFishEndpoint
Get-SwordFishEndpoint . New/Set/Remove-SwordFishEndpointGroup
Get-SwordFishEndpointGroup . New/Set/Remove-SwordFishStoragePool
Get-SwordFishStoragePool . New/Set/Remove-SwordFishStorageGroup
Get-SwordFishStorageService . New/Set/Remove-SwordFishConsistencyGroup
Get-SwordFishVolume . New/Set/Remove-SwordFishVolume
Get-SwordFishClassOfService - Set-SwordFishStorageService
Connect-SwordFishTarget . Set-SwordFishChassis
Connect-SwordfishMockup . Get/New/Set/Remove-*LoS

New/Set/Remove-SwordFishClassOfService

Common Nomenclature
RestAPI vs PowerShell. Create = New, Read = Get, Update = Set, Delete = Remove
All Commands must have inline help before being checked into the build
All Commands must work against BOTH the Swordfish Targets (directly) and SwordFishMockups.com
All Commands are open source, no compiled code or external DLL dependencies
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RestAPI to SWORDFISH- Mapping




EN Administrator: Windows PowerShell

convertto-json

"none”,
"Other”,

pp_categor

"app_uuid": ,
' stats_last_Smins™:
mbined_iop
combined_latency™: 66
mbined_throughput™:

"read_iops

"read_late
read_throughput™:
arite_iops
arite_laten

RestAPI Docume
PowerShell Tool
Basic PowerShel

"base_snap_id": N '

loc : 489

arhe_needed_FOP_p

Steps Lt
1,
2.

"normal”,
e,
Retrieve the Vo it g e
‘creation_time": 1559321639,
Hold it fSi(jEB-t))/-ES :g:gip?_evab%fd iDaiZ%iEiume for SCOM 2
Look for Matche
similarities
Le.Yournay‘ “num_
"offline_reason null,
Bytes. You wo e
relevant swor (e
Go through the
using your resul

false,

"owned "882b4bd8361b856bbcoBPOEEEEEEEEE0E0ER080001 ",
"parent_:

parent_

"perfpolic) 832b4bd8361b856bbcoaeEa0EE00ER0BR0BBEE001E",
"perfpolic "Other Workloads",

"pinned_ e_. e,

"pool_id 8a2b4bd8361b856bbcEaeEa008008R0BR0B0000801 ",

"pool_name": “default”,
"previously_deduped”: false,

2020 Storage Dd

JSON Raw Data Headers

(@ swordfishmockups.com/r

"@Redfish.Copyright™: "Copyright 2815-2819 SNIA. All rights reserved.”, oo
"@odata.context™: "/redfish/vi/$metadatasvolume.volume™,
“@odata.id™: "/redfish/v1/Storageservices/ISC/volumes /1"
"@odata.type”: "svolume.vi_2_1.volume", _ -
mggne mqm

.-
"Name Logical pisk 17,
"Identifiers®: [{

"DurableNameFormat™: "UUID",

“DurableNams”: "123e4567-312b-1283-3123-123456789888"
11,

“Manufacturer™: "BEST ChipCo",

3
"BlockSizeBytes": 512,
“volumeType™: "Mirrored”,
“Capacity’
"pata": {
“ConsumedBytes™: 1899511627776,
“allocatedBytes™: 1198827448128
}
Is
"“CapacitySources™: [{
"@odata.id": "/redfish/vi/storageservices/ISC/volumes/1#/Capacitysources/e”,
"MemberId”: "e", — —
"ProvidedCapacity™: {
"allocatedBytes™: 1193827448128,
"ConsumedBytes™: 1198827448128

.-
"ProvidingPools™: [{
“@odata.id": "/redfish/vi/storageServices/ISC/Storagefools/SASPool”

11

Some v per spec

Other wvalu are partially hardcoded
with known wvalues add




Create a File Structure to match Swordfish

SEE HTTPS://GITHUB.COM/CHRIS-LIONETTI/SWORDFISHMOCKUP

Using PowerShell you can create a function for each thing you wish to express in SwordFish.

$volobj =a{
$NimbleSerial+ napshot.name;
$NimbleSerial+ ume napshot.name;

Make a master script that runs you

function against all things in your ne 1
Description shot .description;
deViCG. [:apacis_\-' AllccatedEytZE. = ($Snapshot.Size * 1824)

i{ State $SnapStatus_state;
Health $SnapStatus_health;

Create PowerShell Objects that Plockst : ?%mf:blofk; :
can be converted to JSON as pan e,
saved as Index.json files.

dupe_enabled;
11 name+’+'+$Snap.name;
me.warn_level;

In example to right, Variables all
start with ‘$’ and constants are
shown in brown.
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SWORDFISH- PowerShell Provider Example



How to Serve Swordfish...It’s a Cookbook!

SEE HTTPS://GITHUB.COM/CHRIS-LIONETTI/SWORDFISHMOCKUP

= Codebase Assumes that you have created a Mockup that runs
against the output of that mockup.

=  The Mockup can save to hard drive andact as a static reference.

= The Mockup can be directed to pull live information for each
Swordfish request.

Code is hidden command in the Mockup called ‘Listener.ps1’

$listener = New-Object System. pListener

$listener.Prefixes.Add( "http:/

$listener.start()

write-host "Listening ...To end this sessio IP Address with

wlistener.psl
t listened to.

WARNING: Conn
Listening ...
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Breaking News

=3 https://192.168.100.98/redfish/v1 X +

<« C A Notsecure | 192.168.100.98/redfish/v1

. HPE MSA 2060 (Gen 6)
] ::@odat? . FDT‘I.:fxt“ : ",:’:ec}flifI:1I,-"\fl.f'_Smetadata#Ser"-}iceRoot .ServiceRoot”,
= 1st Storage Array to natively S A —

"Id":"RootService”,

support Redfish/Swordfish Regri et 102",
"UUID":"92384634-2938-2342-8820-489239905423",
"Systems”: !

. Released Sept 8th 2020 "Godata.id":"/redfish/vl/ConputerSysten”

"Chassis™: {

L
"@odata.id":"/redfish/v1/Chassis"
T
"StorageServices™: {
"@odata.id":"/redfish/vl/StorageServices”

r

T

"Managers": {
"@odata.id":"/redfish/vl/Managers"”

T

"Tasks": {
"@odata.id":"/redfish/v1/TaskService"

T

"SessionService™: {

1
"@odata.id":"/redfish/vl/SessionService”

T
"Links": {
"Oem™:{}
. . . ’ "Sessions": 1
u Th|s deck Wl” be refreshed over tlme to add more , "fodata.id":"/redfish/vl/SessionService/Sessions™
vendors as their solutions become available to the public. }
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Swordfish Info: www.snia.org/swordfish
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Resources

Specifications

User’s Guide

GitHub for Swordfish Tools
Practical Guide

Other Documentation

Swordfish Mockups Site

ISC and HSC configurations
Block vs file configurations
Small and large configurations

Education/Community

Whitepapers, Presentations
YouTube shorts & Webinars

Participate

Join SNIA and the SSM TWG
Implement

5
SNIA

ABOUT ‘TECHNICAL WORK AND STANDARDS EDUCATION

Cloud Storage Technologies
Initiative

ance Testing Programs

> Storage Management nitiative
About SMI

Join SMI

Qsearct @ LoeiN

‘TECHNOLOGY COMMUNITIES

SNIA Swordfish™

The SNIA Swordfish™ specification helps
to provide a unified approach for the

management of storage and servers in &
hyperscale and cloud infrastructure SNIA
environments, making it easier for IT

administrators to integrate scalable L

solutions into their data centers. SNIA o

Swordfish is an extension of the DMTF

Redfish specification, so the same easy- S s
to-use RESTful interface is used, along Swordfish
with JavaScript Object Notation (JSON)

and Open Data Protocol (OData), to seamlessly manage storage
equipment and storage services in addition to servers.

Redfish

SNIA Swordfish is designed to integrate with the technologies used in
cloud data center environments and can be used to accomplish a
broad range of storage management tasks from the simple to the
advanced

MEDIA EVENTS  MEMBERSHIP

SM Lab

SMI-S Spec
Releases

Swordfish Spec
SMI-S CTP Registry

SMI Members

Broadcom

Cisco

Cumulus Systems
Dell, inc.

FixStream

Fujitsu

Hewlett Packard Enterprise
(HPE)

Hitachi Data Systems
Huawei Technologies
1BM

Intel

Lenovo

Microsoft Corporation
NetApp, Inc.

Pure Storage




Next Steps

- Develop a Swordfish Mockup of your own & submit it to the Swordfish forum;
Feedback on spec adherence to validate your mockup.
Will be posted as an additional example in the SwordfishMockups.com site.

- Join SNIA and the SSM TWG & help define the Schema;

Ensure the Schema is defined sufficiently to represent your desired implementation
WE ARE ALWAYS LOOKING FOR FEEDBACK REGARDING YOUR IMPLEMENTATION MAPING TO SWORDFISH!

Full NVMe Enablement: Functionality alignment across DMTF, NVMExpress/NVMe-MI and SNIA
for NVMe use cases

Enhanced profile support for SNIA Alliance partner organizations

- Help define the future of this Swordfish Consumer.
SwordFish™ PowerShell Toolkit and follow-on Windows Admin Client Module.
notable projects; Swordfish DataDog implementation & PowerBI
A Golang Client library called GoFish; An EmberJS Client
Looking for more integration points (what can you come up with)
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https://github.com/SNIA/Swordfish-Powershell-Toolkit
https://github.com/stmcginnis/gofish
https://github.com/peavers/swordfish-ember-client

Thanks to the SSM TWG members for additional slide content
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Please take a moment
to rate this session.

Your feedback matters to us.
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