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 The SNIA’s Scalable Storage Management Technical Work Group (SSM
TWG) has created and published an open industry standard specification
for storage management that defines a customer centric interface for the
purpose of managing storage and related data services. This specification
builds on the DMTF’s Redfish specification using RESTful methods and
JSON formatting.

» This presentation shows how Swordfish extends Redfish, details Swordfish
concepts and talks about CSDL and JSON schema formats and ODATA
protocol for modelling resources.
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« 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

. 3

© 2017-2018 Storage Networking Industry Association. All Rights Reserved.


http://www.snia.org/swordfish

What are the Drivers for SNIA SwordfishTM? sNIA. | STORAGE
SMI | MANAGEMENT

« Customers (and vendors) have asked for improvements
In storage management APls
Make them simpler to implement and consume

Improve access efficiency
. Fewer transactions, with more useful information in each

Provide useful access via a standard browser

Expand coverage to include converged, hyper-converged, and
hyper-scale

Provide compatibility with standard DevOps environments

4
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The SNIA Swordfish™ Approach  SNA'| STORAGE

SMI | MANAGEMENT

i ' | I—
* The What:
Refactor and leverage SMI-S schema into a simplified model that is client
oriented

Move to Class of Service based provisioning and monitoring
Cover block, file and object storage

Extend traditional storage domain coverage to include converged
environments (covering servers, storage and fabric together)

e The How:

Leverage and extend DMTF Redfish Specification

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

Implement Swordfish as an extension of the Redfish API

. 5
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Who is Developing Redfish and Swordfish*?SNIA- | STORAGE
SMI | MANAGEMENT

@. .
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* Protocol
 Data model
 Behavior

© 2017-2018 Storage Networking Industry Association. All Rights Reserved. 7



Redfish Client-Server Protocol

-

REST | HTTP(s)

Client

1.M
+
v4

1..N

+ HEAD

« POST

+ GET

« PUT

+ PATCH
+ DELETE

Server
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Starting with Redfish: An Overview

Redfish Resource Map
i | I—
=
Model #, Serial #, Boot
+ Order, NIC MAC, status, etc.
[ Processo

Collection of Systems
“Logical” view of the system

4

1

Sessions
Account /redfish/v1/Chassis ;
1
s
Collection of Chassis ,/ /
P ]

“Physical” view of the system ,/ :I

4 1

/, "

/)
R4 /redfish/v1/Chassis/<id>
1.n 7
/

S
Schemas
Events
redfish/vl/Managers .
/redfish/v1/ & Chassis
Collection of Managers 4
& ,/ Global physical asset info
4
’ b
/,, \
,
/redfish/vl/Managers/<id>
1.n

BMC functionality
BMC
System Manager operations\A
... |
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Adding Storage to Redfish (2 Ways): SNIA. | STORAGE
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| — [ 1 I

/redfish/v1/StorageServices

/redfish/v1/StorageServices/<id>

1
P
/redfish/v1/StorageSystems oy
geoy:! I
. 1
1.n
- \ /redfish/v1/StorageSystems/<id>
essions
Accounts
/redfish/v1/Systems
SHEIED Collection of Systems
Events “Logical” view of general purpose systems -
1
/redfish/v1/Systems/<id>
/redfish/v1/Chassis >
Collection of Chassis A Model #, Serial #, Boot Order, NIC \m
“Physical” view of the system LA, ) Gl \m
/redfish/vl/Managers L.n )
O IEGHOISUVIEITARETS /redfish/v1/Chassis/<id>
BMC functionality 4 Chassis

Chassis global physical asset info

. /redflsh/vl/Managers/<|d> m

System Manager operations
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Adding Storage to Redfish (2 Ways): SNIA. | STORAGE
Integrated Service Configuration SMI | MANAGEMENT

| — [ 1 | i I — Ii i

/redfish/v1/StorageServices /redfish/v1/StorageServices/<id>

Sessions
Accounts
/redflsh/vl/Systems Storage
schemas Collection of Systems Storage
1.
Events “Logical” view of general purpose systems " Controllers
/redfish/v1/Systems/<id>
/redﬁsh/vl/Cha55|s ~>

Collection of Chassis Model #, Serial #, Boot Order, NIC

z \m
z .
“Physical” view of the system e NG status;etc
-, i
. -
P -

/redflsh/vl/Managers 1.n

Collection of Managers
BMC functionality

/redfish/v1/Chassis/<id>
P Chassis

/
Chassis global physical asset info

. /redﬁsh/vl/Managers/<|d> m

System Manager operations 1 1

A
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See _example Swordfish NIA | STORAGE
configurations SMI | MANAGEMENT

« As a work tool, the Technical Work Group (TWG) works
with “mockups” (snapshots of a state in time) of different
types of systems

« Published at htip://swordfishmockups.com (/redfish/v1/)

Note: Mockups are representations of implementations, not
normative

© 2017-2018 Storage Networking Industry Association. All Rights Reserved.


http://swordfishmockups.com/

Resource

« Navigate resources from
service root.

« Json schema definition
« Base message registry

© 2017-2018 Storage Networking Industry Association. All Rights F

cC 0|0

"@Redfish.Copyright": "Copyright © 2014-2015 Distributed Management Task Force, Inc.

"@odata.context": "/redfish/v1l/$metadata#ServiceRoot",
"@odata.id": "/redfish/v1/",
"@odata.type": "#ServiceRoot.1.0.0.ServiceRoot",
"Id": "RootService",
"Name": "Root Service",
"Redfishversion": "1.0.0",
"UUID": "92384634-2938-2342-8820-489239905423",
"Systems": {
"@odata.id": "/redfish/v1/Systems"
s
"StorageSystems": {
"@odata.id": "/redfish/v1/Systems"
s
"StorageServices": {
"@odata.id": "/redfish/v1l/StorageServices"
s
"Chassis": {
"@odata.id": "/redfish/v1l/Chassis"
s
"Managers": {
"@odata.id": "/redfish/vl/Managers"
s
"Tasks": {
"@odata.id": "/redfish/v1/TaskService"
s
"SessionService":
"@odata.id": "/redfish/v1l/SessionService"
s
"AccountService":
"@odata.id": "/redfish/v1/AccountService"
s
"EventService":
"@odata.id": "/redfish/v1l/EventService"
s
"Registries": {
"@odata.id": "/redfish/v1l/Registries"

s
"JsonSchemas™":
"@odata.id": "/redfish/v1/JsonSchemas"
s
"Links": {
"Sessions": {
"@odata.id": "/redfish/vl/SessionService/Sessions"

)

(DMTF). A



& C O | © file:///C:/Workspace/Swordfish/Schema_1_30/mockups/StorageServices/1/index.json

5 ]
{
Wh at s In a Orage "@Redfish.Copyright": "Copyright 2014-2016 SNIA. All rights reserved.",

"@odata.context": "/redfish/v1l/$metadata#StorageServices/1",
"@odata.id": "/redfish/v1/StorageServices/1",

]
Se rv I ce ? "@odata.type": "#StorageService.1.0.0.StorageService",
s "Id: "1n,

"Name": "My Storage Service",
L "Description™”: "Description of storage",
"Status": {

* Available Classes Of Service “state’: "Enabled",

"Health": "OK"

. . s
. Llnes Of SerV|Ce that are used "ClassesOfService": {"@odata.id": "/redfish/vl/StorageServices/1/ClassesOfService"},
"Drives": {"@odata.id": "/redfish/vl1/StorageServices/1/Drives"},
to Compose the Classes Of "EndpointGroups": {"@odata.id": "/redfish/v1l/StorageServices/1/EndpointGroups"},
"Endpoints": {"@odata.id": "/redfish/vl/StorageServices/1/Endpoints"},
E;Ear\/i(:EB "StorageGroups": {"@odata.id": "/redfish/v1l/StorageServices/1/StorageGroups"},

"StoragePools": {"@odata.id": "/redfish/vl/StorageServices/1/StoragePools"},
"Volumes": {"@odata.id": "/redfish/v1/StorageServices/1/Volumes"},

° VOIumeS "StorageSubsystems": {"@odata.id": "/redfish/vl/StorageServices/1/StorageSubsystems"},
"Links": {
"Enclosures":
° POOlS ) @odata.id": "/redfish/v1/Chassis/1

"HostingSystem": {

Y Grou pS "@odata.id": "/redfish/v1/Systems/Complex"

s
. "DataProtectionLoSCapabilities": {
° ch) "@odata.id": "/redfish/v1l/StorageServices/1/DataProtectionLoSCapabilities™
Endpoints .
"DataSecuritylLoSCapabilities": {
° SE; "@odata.id": "/redfish/v1l/StorageServices/1/DataSecurityLoSCapabilities™”
FileSystems .
"DataStorageLoSCapabilities": {
° "@odata.id": "/redfish/vl/StorageServices/1/DataStoragelLoSCapabilities™
},

"IOConnectivityLoSCapabilities": {

H "@odata.id": "/redfish/v1l/StorageServices/1/I0ConnectivitylLoSCapabilities™”
« Pointer to related resources ),

. "IOPerformanceLoSCapabilities™: {
"@odata.id": "/redfish/v1l/StorageServices/1/IOPerformanceLoSCapabilities”
(system, chassis,..) S
© 2017-2018 Storage Networking Industry Association. All Rights F , roem”: {3



<« C O | @ file///C:/Workspace/Swordfish/Schema_1_30/mockups/$metadata/index.xml

This XML file does not appear to have any style information associated with it. The document tree is shown below.

vel--
Sc h e ma - $ metadata Copyright 2014-2015 Distributed Management Task Force, Inc. (DMTF). All rights reserved.

-->
v<edmx:Edmx xmlns:edmx="http://docs.oasis-open.org/odata/ns/edmx" Version="4.0">
v <edmx:Reference Uri="http://redfish.dmtf.org/schemas/v1/ServiceRoot.xml">
1 <edmx:Include Namespace="ServiceRoot"/>
<edmx:Include Namespace="ServiceRoot.1.06.0"/>
</edmx:Reference>
v <edmx:Reference Uri="http://redfish.dmtf.org/schemas/v1/AccountService.xml">
<edmx:Include Namespace="AccountService"/>

o <edmx:Include Namespace="AccountService.1.0.0"/>
</edmx:Reference>
v <edmx:Reference Uri="http://redfish.dmtf.org/schemas/v1/Chassis.xml">

<edmx:Include Namespace="Chassis"/>
<edmx:Include Namespace="Chassis.1.0.0"/>

- </edmx:Reference>
{ e rS I O I l v<edmx:reference uri="http://redfish.dmtf.org/schemas/v1/ChassisCollection.xml">
<edmx:include Namespace="ChassisCollection"/>

</edmx:reference>
v <edmx:Reference Uri="http://redfish.dmtf.org/schemas/v1/ComputerSystem.xml">
<edmx:Include Namespace="ComputerSystem"/>

L] L ] n
[ ) <edmx:Include Namespace="ComputerSystem.1.0.0"/>
</edmx:Reference>

v <edmx:reference uri="http://redfish.dmtf.org/schemas/v1/ComputersSystemCollection.xml">
<edmx:include Namespace="ComputerSystemCollection"/>
</edmx:reference>
v <edmx:Reference Uri="http://redfish.dmtf.org/schemas/v1/EhternetNetworkInterface.xml">
<edmx:include Namespace="EhternetNetworkInterface"/>
<edmx:Include Namespace="EhternetNetworkInterface.1.0.0"/>
</edmx:Reference>
v <edmx:reference uri="http://redfish.dmtf.org/schemas/v1/EhternetNetworkInterfaceCollection.xml">
<edmx:include Namespace="EhternetNetworkInterfaceCollection"/>
</edmx:reference>
v <edmx:Reference Uri="http://redfish.dmtf.org/schemas/v1/VLanNetworkInterface.xml">
<edmx:include Namespace="VLanNetworkInterface"/>
<edmx:Include Namespace="VLanNetworkInterface.1.0.0"/>
</edmx:Reference>
v <edmx:Reference Uri="http://redfish.dmtf.org/schemas/v1/Event.xml">
<edmx:include Namespace="Event"/>
<edmx:Include Namespace="Event.1.0.0"/>
</edmx:Reference>
v <edmx:Reference Uri="http://redfish.dmtf.org/schemas/v1/EventService.xml">
<edmx:include Namespace="EventService"/>
<edmx:Include Namespace="EventService.1.0.0"/>
</edmx:Reference>
v <edmx:Reference Uri="http://redfish.dmtf.org/schemas/v1/IPAddresses.xml">
. L . <edmx:include Namespace="IPAddresses"/>
© 2017-2018 Storage Networking Industry Association. All Rights Rese <edmx: Include Namespace="IPAddresses.1.0.0"f

</edmx:Reference>




« JSON format of
resource schema

© 2017-2018 Storage Networking Industry Association. All Rights Reserw

&

Schema - JsonSchemas

CcC O ‘ @ file:///C:/Workspace/Swordfish/Schema_1_30/mockups/JsonSchemas/index.jso

"@Redfish.Copyright": "Copyright ©® 2014-2015 Distributed Management Task Force, Inc.
"@odata.context": "/redfish/vl/$metadata#IsonSchemas",

"@odata.id": "/redfish/v1/JsonSchemas",

"@odata.type": "#JsonSchemaFileCollection.JsonSchemaFileCollection",

"Name": "Schema Repository",

"Description": "Schema Repository”,

"Members@odata.count": 1,

"Members": [

"@odata.id": "/redfish/v1/JsonSchemas/Chassis.1.00.0"

¥
]

&

C O  © file////C:/Workspace/Swordfish/Schema_1_30/mockups/JsonSchemas/Chassis.

"@odata.context": "/redfish/vl/$metadata#lsonSchemas/Links/Members/$entity",
"@odata.id": "/redfish/v1/JsonSchemas/Chassis.1.0.0",
"@odata.type": "#JsonSchemaFile.1.0.8.JsonSchemaFile",
"Id": "Chassis.1.0.0",
"Name": "Chassis Schema File",
"Description”: "Chassis Schema File Location”,
"Languages": [

ven®
])
"Schema":
"Oem": {},
"Location": [

{

"Chassis.1.0.0",

"Language": "en",
"ArchiveUri": "/<someuri>/Classes.gz",
"PublicationUri": "http://redfish.dmtf.org/schemas/v1/Chassis.1.0.0.json",

"ArchiveFile": "Chassis.1.0.0.json"

"Language": "zh",

"ArchiveUri": "/<someuri>/Classes.zh.gz",

"PublicationUri": "http://schemas.contoso.com/Chassis.1.0.0.zh.json",
"ArchiveFile": "Chassis.1.0.0.zh.json"

s



Registries

 Message

« Event

© 2017-2018 Storage Networking Industry Association. All Rights Reserw

C 0O | © file///C:/Workspace/Swordfish/Schema_1_30/mockups/Registries/indexjson

"@Redfish.Copyright": "Copyright © 2014-2015 Distributed Management Task

"@odata.context": "/redfish/vl/$metadata#Registries”,

"@odata.id": "/redfish/v1/Registries”,

"@odata.type": "#JsonSchemaFileCollection.JsonSchemaFileCollection",
"Name": "Registry Repository",

"Description": "Registry Repository",

"Members@odata.count": 1,

"Members": [

"@odata.id": "/redfish/vl1/Registries/Base.1.00.0"

¥
]

C 0O @ file///C:/Workspace/Swordfish/Schema_1_30/mockups/Registries/Base.1.00.0/index.json

"@Redfish.Copyright"”: "Copyright € 2014-2015 Distributed Management Task Force, Inc.

"@odata.context": "/redfish/vl/$metadata#Registries/Members/$entity”,
"@odata.id": "/redfish/vl1/Registries/Base.1.00.0",
"@odata.type": "#JsonSchemaFile.1.00.0.SchemaFile",
"Id": "Base.1.00.0",
"Name": "Base Message Registry File",
"Description”: "Base Message Registry File locations”,
"Languages": [
"en®

])
"Schema": "Base.1.00.0",

"Location": [

"Language": "en",
"ArchiveUri": "/<someuri>/Registries.gz",
"PublicationUri": "http://schemas.redfish.org/registries/Base.1.00.0.json",

"ArchiveFile": "Base.1.00.0.json"

})
{
"Language": "zh",
"ArchiveUri": "/<someuri>/Registries.zh.gz",
"PublicationUri": "http://schemas.redfish.org/registries/Base.1.00.0.zh.json",
"ArchiveFile": "Base.1.00.0.zh.json"
})

(
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Server implements and publishes schemas
Resource has a link to its schema version
Annotation driven validation

Response lookup from base message registry
Event lookup from event message registry

© 2017-2018 Storage Networking Industry Association. All Rights Reserved. 18
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« v1.0.6 Released in February 2018
Introduction of two StorageSystem models

Schema updates, Spec section additions, User’s guide updates: new use cases for on-
demand replicas

*  Work-in-progress:

Profile Development: Basic Swordfish Support
* Future Functionality

Storage-specific security roles

Enhanced Class of Service capabilities for Spare management, rebuild management
Enhanced profiles for SNIA Alliance partner organizations
Object Storage

© 2017-2018 Storage Networking Industry Association. All Rights Reserved.
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Online Practical Guide
SNIA Swordfish Practical Guide

NEW! Swordfish School:
Swordfish School Playlist (YouTube)
Swordfish API Specification

Webcasts

© 2017-2018 Storage Networking Industry Association. All Rights Reserved.


https://www.snia.org/forums/smi/swordfish/practical-guide
http://bit.ly/2vXQQsm

How to Participate: Shaping SNIA | STORAGE
the Standard SMI | MANAGEMENT

« Find pointers to the latest technical content:
http://snia.org/swordfish
. http://www.snia.org/publicreview#swordfish
« Join the SSM TWG

By Joining the SNIA and SSM TWG, you can shape the standard:
https://members.snia.org/apps/org/workgroup/ssmtwqg

« Through the SNIA feedback portal, providing feedback on
“Work In Progress”

As the group produces “Works In Progress”, you can provide
feedback at http://www.snia.org/feedback

© 2017-2018 Storage Networking Industry Association. All Rights Reserved.


http://www.snia.org/publicreview
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Open Source Tools and Infrastructure SNIA" | STORAGE
Development SMI | MANAGEMENT

* Available: http://github.com/snia

Swordfish Emulator Extensions
. Extends the Redfish emulator — adds all Swordfish schema

Basic Swordfish Web client

. Discover / display Swordfish services; uses schema to overlay
“Add / Edit” details

« Coming Soon:
DataDog and Power BMI Client Sample Dashboards
Sample implementations to show integration concepts

© 2017-2018 Storage Networking Industry Association. All Rights Reserved.


http://github.com/snia
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Q&A

@ anand.nagarajan@microsemi.com
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Swordfish

THANK YOU
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