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Overview

In order to better utilize cloud computing and its resources, the SNIA Cloud Storage TWG is in the
process of defining a Cloud Data Management Interface Specification (CDMI) in which the objective
is to expose standardized methodologies using a RESTful architecture and leverage existing
standards such as SMI-S and XAM to manage capabilities of storage, objects and metadata.

Olocity Goal

The overall goal is to create a Cloud Data Management Interface (CDMI) reference implementation
that will coexist with the StorageIM™ storage management application and leverage existing
standards such as SMI-S. This reference implementation will utilize the SMI-S standards to
assemble containers for primordial pools, concrete pools and storage volumes as well as define
reference CDMI capabilities.

Technology

StoragelM: Open source monitoring and reporting tool for storage systems and storage
networks built around SMI-S, DASH and SMASH standards.
www.olocity.com

SMI-S: SMI is a membership-based initiative created by the SNIA to develop and
standardize interoperable storage management technologies and promote them to the
storage, networking and end-user communities.

WWWw.snia.org

Jersey (JAX-RS): Jersey is an open source, JAX-RS(JSR 311) production quality
implementation for building RESTful web services.
https://jersey.dev.java.net/
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CDMI Commands

The StoragelM reference implementation implemented 4 ‘get’ commands for the smi-s_storage
container

Results

master container — ‘get’ to display all primordial pools in configuration
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master/cdmi_capabilities — CDMI required container action to determine container

capabilities

master/” primordialpool_instanceid” — returns all concrete pools based on input primordial

pool id.

master/’concretepool_instanceid” — returns all storage volumes based on input concrete

pool id.
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The FireFox web browser and the HttpFox plugin were used to view and analyze the request and
response headers and content during testing. This allowed us to analyze incoming and outgoing
HTTP traffic between the Firefox web browser and the StoragelM web server.

cdmi_capabilities
Included in this reference implementation is the cdmi_capabilities for the ‘master’ container.

cdmi_capabilities Headers

[ Start 8 Stop ¥ Clear |~x|:| Autoscroll

Started Time Sent Received Method Result Type URL
00:11:58.954 0.021 481 110 GET 200 application/vn... http:fflocaIhost:8...fcdmi_capabilities| =

Headers | Cookiesl Query String | POST Data | Content|

Request Header | Value Response Hea... Value

(Request-Ling)  GET /storageim/cdmi/master/cdmi_capabili...; |(Status-Ling) HTTP/1.1 200 OK

Host localhost:8081 Server Apache-Coyote/1.1

User-Agent Mozilla/5.0 (Windows; U; Windows NT8.0; e... | |Content-Type  application/vnd.org.snia.cdmi.capabilities+]...
Accept text/html, application/xhtml+xml,applicatio... | |Transfer-Enco... chunked

Accept-Langu... en-usen;q=0.5 Date Wed, 05 Aug 2009 00:59:33 GMT
Accept-Encodi.. gzip, deflate

Accept-Charset  150-8859-1, utf-8;9=0.7,%:9=0.7

Keep-Alive 300

Connection keep-alive

Cookie JSESSIONID=174E122652565445A23F069CFL..,

cdmi_capabilities Content

[ Start @3 Stop ¥ Clear I~x|:| Autoscroll =8

Started Time Sent Received Method Result Type URL 5]
00:02:49.004 0022 481 110 GET 200 application/vn... http://localhost:808...r/cdmi_capabilities

Headers | Cookiesl Query String | POST Data | Content |

Type: application/vnd.org.snia.cdmi.capabilities+json

"name": “cdmi_capabilities, uri* : "/master/cdmi/cdmi_capabilities™ ,"capabilities™ : [ “cdmi_list]|

smi-s_storage Get

A ‘get’ of the master container with zero input parameters will return a list of all monitored primordial
storage pools. This ‘get’ operation is only for demonstration purposes and only collects the
primordial pool instance id’s to allows us input a container into the URL.

master get
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smi-s_storage Primordial Pool Header

B Start @ Stop £ Clear |‘t|:| Autoscroll

Started Time Sent Received Method Result Type URL
00:00:08.840 0.033 464 136 GET 201 application/vn... http://localhost:8...ageim/cdmi/master/

Headers | Cookiesl Query String | POST Data | Content|

Request Header Value Response Hea., Value

(Request-Ling)  GET /storageim/cdmi/master/ HTTP/1.1 (Status-Ling) HTTP/1.1 201 Created

Host localhost:8081 Server Apache-Coyote/1.1

User-Agent Mozilla/5.0 (Windows; U; Windows NT 6.0; e... | |Location http://localhost:8081/storageim, cdmi/mast...
Accept text/html, application/xhtml+xml applicatio.. | |Content-Type  application/vnd.org.snia.cdmi.container+json
Accept-Langu... en-us,en;g=05 Transfer-Enco... chunked

Accept-Encodi.. gzip,deflate Date Wed, 05 Aug 2009 00:47:41 GMT
Accept-Charset  150-8859-1, utf-8;9=0.7,%:9=0.7

Keep-Alive 300

Connection keep-alive

Cookie JSESSIONID=174E122652565445A23F069CFL...

smi-s_storage Primordial Pool Content

[ Start @3 Stop ¥ Clear |‘t|:| Autoscroll (5

Started Time Sent Received Method Result Type URL 5]
00:00:06.840 0.033 464 136 GET 201 application/vn... http://localhost:d...ageim/cdmi/master/

Headers | Cookiesl Query String | POST Data | Content |

Type: application/vnd.org.snia.cdmi.container+json

name: cdmi

uri: http://localhost:30581/storageim/cdmi/master/

metadata: [cdmi_size = 42556058624640]

children: BPAR:primordiaI,CLARiiON—APM00042001524—P—Primordial]|

Pretty @ Raw

smi-s_storage/’ pr i mor di &kt pool i d’
A get of the smi-storage container with a ‘primordial pool id’ container will return a list of all
monitored concrete storage pools.

master/primordial pool Headers
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[ Start @3 Stop ¥ Clear l‘*l:l Autoscroll (¢
=3

Started Time Sent Received Method Result Type URL
00:04:24.795 0.065 500 136 GET 201 application/vn... http://localhost:...1524+P+Primordial | &

Headers | Cookiesl Query String | POST Data | Content|

Request Header Value Response Hea... Value

(Request-Ling)  GET /storageim/cdmi/master/CLARIION+A... | |(Status-Line) HTTP/1.1 201 Created

Host localhost:5081 Server Apache-Coyote/1.1

User-Agent Mezilla/5.0 (Windows; U; Windows NT 6.0; e.. | |Location http://localhost:8081/storageim/ cdmi/mast...
Accept text/html,application/xhtml+xml,applicatio... | |Content-Type  application/vnd.erg.snia.cdmi.container+jsen
Accept-Langu... en-usen;q=0.5 Transfer-Enco... chunked

Accept-Encodi.. gzip,deflate Date Wed, 05 Aug 2009 00:51:53 GMT
Accept-Charset 150-8859-1, utf-8;q=0.7,%:q=0.7

Keep-Alive 300

Connection keep-alive

Cookie JSESSIONID=174E122652565445A23F069CFL..,

master/primordial pool id Content

& Start 6 Stop £ Clear |‘t|:| Autoscroll

Started Time Sent Received Method Result Type URL
00:04:24.795 0.065 500 136 GET 201 application/vn... http://localhost:...1524+P+Primordial | &

Headers | Cookiesl Query String | POST Data | Content |

Type: application/vnd.org.snia.cdmi.container+json

name: CLARICON+APMO0042001524 +P=Primordial

uri: http://localhost:8081/storageim/cdmi/master/CLARIIOMN+ APMO0042001524 = P+ Primordial

metadata: [cdmi_size : 54586574368]

children:

[CLARIION = APMO004 2001524 = C+0000, CLARION = APMO0004 2001524 + C=0001, CLARIION =+ APMO004 2001 524 + C+0002, CLARIION+APMOO
042001524+ C+0003, CLARIION = APMO004 2001524 + C=0004, CLARIiON+APMO004 2001524 = C=0005, CLARIION+ APMO004 2001524 = C+000
6, CLARION = APMO004 2001524 + C+0007, CLARIION = APMO004 2001524 + E+ AVAILABLE_FOR_FAILOWVER, CLARIION = APMO0004 2001524 +E+
FAILED-REPLACED_BY_SPARE, CLARIiON + APMO00042001 524 + E + FAILED-NOT_REPLACED_BY_SPARE]

Pretty @ Raw

smi-s_storage/’ concr et eGepool i d’

A ‘get’ of the smi-storage container with ‘concrete pool id’ input parameter will return a list of all
monitored storage volumes based on concrete pool id input parameter.

Master/ ' Concr et éleafenso | | D’
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Olocity
[ Start @3 Stop ¥ Clear |‘t|:| Autoscroll (]
B

Started Time Sent Received Method Result Type URL
00:07:36.011 0.383 531 136 GET 201 application/vn... http://localhost:...042001524+ C+0000 | &

Headers | Cookiesl Query String | POST Data | Content|

Request Header Value Response Hea... Value

(Request-Ling)  GET /storageim/cdmi/master/CLARIION+A... | |(Status-Line) HTTP/1.1 201 Created

Host localhost:5081 Server Apache-Coyote/1.1

User-Agent Mezilla/5.0 (Windows; U; Windows NT 6.0; e.. | |Location http://localhost:8081/storageim/ cdmi/mast...
Accept text/html,application/xhtml+xml,applicatio... | |Content-Type  application/vnd.erg.snia.cdmi.container+jsen

Accept-Langu... en-usen;q=0.5 Transfer-Enco... chunked

Accept-Encodi.. gzip,deflate Date Wed, 05 Aug 2009 00:55:11 GMT
Accept-Charset 150-8859-1, utf-8;q=0.7,%:q=0.7

Keep-Alive 300

Connection keep-alive

Cookie JSESSIONID=174E122652565445A23F069CFL..,

masteoancrCGte Comtedt | D’
) HttpFox lecl=
[ Start €3 Stop ¥ Clearl\t|:| Autoscroll (%]
R

Started Time Sent Received Method Result Type URL
00:07:36.011 0.383 531 136 GET 201 application/vn... http://localhost:...042001524+ C+0000 | &

Headers | Cookiesl Query String | POST Data | Content |

Type: application/vnd.org.snia.cdmi.container+json

name: CLARIION+APMOD042001524 = P=Primordial

uri: http://localhost:8081/storageim/cdmi/master/CLARIION+APMOO042001524 + P+ Primordial/CLARIIOMN = APMO004 2001524 + C=0000
metadata: [cdmi_size : 25443675136]

children:
[00000,00001,00002,00003,00004,00005,00006,00007,00014,00015,00016,00017,00018,00019,00021,00023,00024,00025,00026,00029,000
31,00032,00033,00036,00039,00041,00043,00044,00047,00052,00053,00054,00055,00056,00057]

Pretty @ Raw
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