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RESTful??

AR A A
W W Vv W

oslsoft. vCampus




Web Services Landscape

© Copyright 2012 OSlsoft, LLC.

Q@ @osisoftvCampus | #VCL12

osisoft. vCampus Live! 2012



By definition...

SOAP

« Simple Object Access Protocol (protocol specification)

REST

« REpresentational State Transfer (architectural style)
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In clear...

SOAP

« Exposes methods with inputs and outputs (operation-centric)
» Well-defined, discoverable calling sequences
» Thought of as "official, serious, for large enterprises”

REST

» Exposes resources, collections, relationships (data-centric)

* No predefined format, but using URIs (with verbs and nouns ) and
focus on readability

* Thought of as "easy, simple, free-form"
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The Open Data
(OData) Protocol
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- Open Data Protocol
OData " http://www.odata.org

* Protocol specification for RESTful, data-centric service
« EXxposing entities (with relationships) and operations
* Queryable via URIs (browser or code) or client libraries

* Full CRUD possibility
— HTTP verbs (GET, POST, PUT, DELETE)

* Undergoing standardization at OASIS
(Microsoft, SAP, IBM, Citrix, Red Hat and more)

OSlsoft. vCampus



Use Cases

* Mobile Application Development
(and development of distributed apps in general)

« Data Exchange and Cloud-Based Apps

* Line-of-Business Systems Integration
(including Asset Synchronization)

« Business Intelligence and Reporting

 Windows vs. Non-Windows Platforms
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Proposal: a 2-feed approach

Catalog
(Servers/Databases)

Each Database has
an "endpoint” for
the other feed

Data
(Elements, Event
Frames, etc.)
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Entities

* Queryable and updatable, analogous to SQL tables
« Navigation properties to walk through entities

* Avalilable entities:
— Elements and Attributes
— ElementTemplates and AttributeTemplates
— Categories
— UnitsOfMeasure and UOMCIlasses
— EnumerationSets and EnumerationSetValues
— EventFrames

— ElementReferences, EventFrameReferences
ReferenceTypes
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42 Element

= Properties

¥ path
T Mame
T Description
' Comment
jf‘ lsRoot
“f HasChildren
' SecurityDescriptor
' CheckOQutTime
j CheckOutlUserMame
' CheckOutMachineMame
5 EffectiveDate
o' ObsoleteDate
j:' QueryDate
' VersionComment
* RevisionMumber
2 Modified
7 modifiedBy
Mavigation Properties
= attributes
=, Template
% Categories
=l ChildrenReferences
%! ParentReferences
= ChildrenElements
= ParentElements
% Versions



Operations

* Analogous to methods
— Mandatory and optional parameters

 Avallable operations:

— RecordedValues necordedvalues
e Path: string (multiple paths can be separated by a semicolon *;’
— Recordedval ue e startTime: string (Pl Time notation)
— InterpOIatedvalueS e endTime: string (Pl Time notation)
. Su m maryval ue e filterExpression: string
e desiredUoM: string (UoM name)
- Summaryvalues ¢ includeFilteredValues: bool (True | False)
— PIOtValueS e maxCount: int
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Query via URIs

D~ B¢ || @ cirustst1.cloudapp.net

- <?xm L ool e A
‘ R I C h u e r - =feed xml:base="http:/ /cirruststl.cloudapp.net/PIOData/PIDataService.svc/" xmins="http:/ /www.w3.0rg/2005/Atom"
xmins:d="http://schemas.microsoft.com/ado/2007/08/dataservices" xmins:m="http://schemas.microsoft.com/ado/2007/08/dataservices/metadata">
<id=http:/ /[ cirruststl.cl pp.net/PIOData/P vice.svc/Elements</id>
- - <title type="text">Elements</titla>
<updated>2012-10-11T04:03:082Z </updated=>
<link rel="self" title="Elements" href="Elements" />
= i /cirruststl.cloudapp.net/PIOData/PIDataServi
e’/
Sel I lantICS <link rel="edit" title=" " href=' (! DRVES
<link rel="http:/ /schemas.microsoft.com/ado/2007/08/d vices/rel d/. il " type="application/atom+xml;type=feed" title="Attril &
href="Elements('Wichita') / Attributes" />
<link rel="http://schemas.microsoft.com/ado/2007/08/dataservices/related/Template" type="application/atom+xml; =entry" title="Template"
href="Elements{'Wichita') /Template" />
<link rel="http://schemas.microsoft.com/ado/2007/08/dataservices/related/Categories"
href="Elements('Wichita') / Categories" /> - - .
<link reIJ'Ilttp:IIs(chemas.llllilcro;?ft.eom}’adolzﬂﬂ?[ﬂsl‘ vices/rel d/Child fi N avlgatlon Pro pe rtl eS
title="Chil " href="El (! ita') /Child 3 ces" />
. We b b rOWS e r <link rel="http://schemas.microsoft.com/ado/2007/08/dataservices/related/ParentRefere
title="ParentReferences" href="Elements("Wichita') /ParentReferences" />
<link rel="http:/ /schemas.microsoft.com/ado/2007/08/d vices/rel d/ ChildEl type="application/atom+xml;type=feed"
title="ChildEI " href=" ("Wichita')/ ChildEl " >
<link rel="http://schemas.microsoft.com/ado/2007/08/dataservices/related/ParentElements’ type="application/atom+xml;type=feed"
O r C O d e title="ParentElements" href="Elements('Wichita') /ParentElements" /=
e =
<updated>2012-10-11T04:03:08Z</updated>
- <author>
<name />
<fauthor>
- <m:properties>
<d:ID m:type="Edm.Guid">5563a94d-92a5-4ffe-a0e3-d2355fe0b6d4 </d:1D>
<d:Path>Wichita</d:Path>
. O | I l u <d:Name>Wichita</d:Name>
<d:Description>Wichita Plant</d: Description> .
<d:Commznt m:null="true" /> ’ Pro pertles
<d:IsRoot m:type="Edm.Boolean">true</d:IsRoot>
O r <d:HasChildren m:type="Edm.Boolean">true</d:HasChildren=
<d:Security iptor>BUILTINY inistrators:A(r,w,rd,wd,d x,a,s,s0) | Everyone:A(r,rd v
<d:CheckOutTime m:type="Edm.DateTime">1970-01-01T00:00:00Z </d: CheckOutTime=
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Using OData
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Application Development

Generic HTTP

Manually issue HTTP requests and handle
the returned AtomPub or JSON payload

MOBILE DEV

OData client libraries

« Generally object-oriented and strongly-typed
(generated from service metadata)

adlity ol . W
l" D
WPT Android i03
APFDEV
. HTML

Silverlight

JavaScript

osisoft. vCampus Live! 2012

Q@ @osisoftvCampus | #VCL12

© Copyright 2012 OSlsoft, LLC.




Line-of-Business Systems

« Growing number of OData producers and consumers
— Microsoft, SAP, IBM, Telerik, Tableau, and others

File Home Design Advanced
o — ) A
'“'I:LI =2 Paste Append |:D« & D D %) Data Type : 2| sortA
;.-;, Paste Replace ":J' == Format : il Sort Z
Paste _ From From Data From Other  Existing Refresh  PivotTable A
Em Copy Database ~ Service=  Sources  Connections $- % 2 b 3% G Cear:
5 From Windows Azure Marketplace ernal Data Formatting

ﬂ Suggest Related Data |

EJ From OData Data Feed
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Data Markets and Other Feeds

« Open Government Data Initiative (ODGI)

— Several government agencies and municipalities
(USA, Canada, Columbia, Portugal, France, etc.)

 Microsoft Azure Data MarketPlace

* On the geeky side:
— eBay, Netflix, Stack Overflow, twitpic, NerdDinner

OSlsoft. vCampus



In the Hands-On Lab

 Tomorrow at 10am
« Pl OData Service [prototype]
* Need your feedback!

November 30

Hands-On
Track 1

Time

RESTful Web
Services
Coming to the
Pl System with
OData - Lab
Developer
Level: 300
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Steve Pilon

Product Manager
OSilsoft, LLC
spilon@osisoft.com
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