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Inference| Parts-Container Explained

Stores and manages elements dynamic documents within Microsoft Office

Summary

Inferencemergesthree core businesgprocesses document publishing and reportingoftware
application developmentandpredictive analytics into a single unified spacénferenceworks in
conjunction withMicrosoft Officeby transforming standar@ffice documentsnto dynamic documents,
turning Officedocumentinto software applicatios. Inferenceextendsthe capabilitiesof Office far
beyond the functions of word processing, spreadsheet calculationslaledmesentation.

Inference enables dynamic documents by extending Office document with a generic embedded Parts
Container. The embedded Parts Container provalgsport for both freeform unstructuredcontent

and, structuredinformation comprised oflataand protocols for performing acticon the data By
embedding the inference| Part€ontainer in Microsoft Office documesand linking the protocols to a
predictive analytics engine, documents become applications.
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Business Case for Dynamic Documents

Competing on Analytics Driven by Predictive Analytics Software

Business luminaridsave argued that the frontier for using data to make competitive decisions has
shifted dramatically. There has been an emergence of a new form of competition based on extensive
use of data, analysis, predictive modeling, and-faateddecision making. Companies do not just want
to report on historic data, but want to know what the trends are, what will happen if the current trend
continues and, based on that information, take appropriate actions.

Competing on Analytics uses a classajfware application called predictive analytics, which employ a
rangeof techniques from statistics and data mining that analyze current and historical data to make
predictions about future events. In science and engineering, predictive analytics éapto#tory data

to capture relationships among many factors to allow assessment of performance or risk of failure to
achieve performance, which then serves to guide appropriate operating conditions leading to success. In
business, predictive analytics eajplpatterns found in historical and transactional data to identify risks
and opportunities. Application of predictive analytremges from improving product quality by

identifying sources of variability and failure to using new tools to indentify thet pragitable

customers and offer them the right prid¢er a product Some recognized leaders are using predictive
analytics for performance improvement by using experimental designs to measure the overall impact or
GtEAFTAOE 2F Ay i SNmesdipric@ad piodustlpronsoBiohsS & £ A 1S G|

Documents Remain Central to Business Processes

In spite of these new developments, simplecdmentsremain central to business processes.
Documents are portable, persistent and sedintained artifacts. They representlffy contextual views

into information organized for the purpose of relating the disparate pieces into actionable knowledge.
Many business processes are document cemnidrequire the persistence and context of a document.
Documents are used to transfknowledgeand nformation workers rely on documents to

communicate informatiorwithin organizations.

BPM Drives Convergence of Documents and Predictive Analytics

Business process managemé€BPM) is a methodo align an organization with the wants andets of

customers It is aholistic management approach that promotbgsiness effectiveness and efficiency

BPM occurs best when the content, structure and knowledge in documents are brought together with

data and predictive analytics in a relevant andgsaemable fashion. Business data is typically focused on
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actionable analysis.

Traditionally, the domains of documents, data and predictive analytic applications have been isolated
from one another. Documents astored in content management systems, shared file servers and local
drives. Data is stored in data bases. And predictive analytic applications amenkigipplications
relegated to specialists. Dynamic documents provide a means to combine the trad#imerajth of
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documents with the power and flexibility of predictive analytics applied to data. In fact, dynamic

documents can act like software applications while preserving the features of established workflows and

formats. Dynamic documents combine thedb attributes of both applications and static documents.

The Document -as-Application: Dynamic Documents

The lines are beginning to blur between publishing docurmant performing predictive analysis. Many
business processes require the persistence @nttext of a document and the dynamism and

interactivity of a predictive analytics. They require structured data to come together with unstructured

contentt not only onthe computer screen but as part of a unified document. For many document
centric procases, the document becomes the new predictive analysis context. Organizations must no

longer make the tradeoff between live data, the interactivity of predictive analytics, and the persistence
and context of a document. The document is the application.

Dynamic Documents Enabled by inference| Parts -Container

Separate Structured from Unstructured Information

A persistenthemein the application of dynamic documenisrequiredsupport for both freeform
St S ytlofutedinformaybRcdmprised oflata (G ¢ K I (i €
F2NJ LISNF2NXAY3
tension by providing aniversal container, the inference| Par@ontainer, for storing and managing
structured irformation. By embedding the inference| Pa@®ontainer in the Microsoft Office document
and linking the protocols to a predictive analytics engine, documents become applications.
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Store and Manage Structured Information in a
The unifying element dhferenceis to transform Microsoft Office documents into applicatiorthat is,
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calculation engine of an appétion. Specifically, thembedded inference| Part€ontainer is used to
store and manage the following:

Data SetsThese are databjectscapturedin standardized formats thagupport data structures
includingscalarsyectors, matrices, data frames arnsits$. lllustrative examples of such data objects are

Excel (*.xIs and *.xlIsx) files and Statistical Data Markup Language (StatDataML) files. Using standardized
formats ensures interoperability between applications. For exan§tDataML provides a setass

method to exchange data betwea R, $lus, Matlab, Octave and python dynamic scripting platforms as

well as between thdavaand .NET (e.g., C#, VB.NET, IronPython, IronRuby, managed Jscript, dynamic
VB) frameworks Making Data Sets an extensiblerakent future-proofs the inference| Part&ontainer.

For example, a developer can extend the inference| P&dsitainer to store and manage additional

(new, open or proprietary) file formats using the capabilities of the inference| SDK.

Objects Anysoftware object serialized as a file can be stored initiference| Parts-Container. Object
types are pluggable entitieand therefore extensible using the inference| SDRarticularly useful
objects are executable instructions, eitherASCltext or binal data, for thedynamic scripting
platform. Objects marked as loadable are instantiated bydyramic scriptingplatform when the
contents of thePartContainerare executed.For example, the following objects are currently
supported:*.R scripts and *.Rata files for R; *.py and *.pickle files foython; and *.js files for JScript.

Code BlocksThese are blocks of code written in the language ofdyx@amic scriptinglatform. A

code block is comprised of one or more lines of code. Code blockgsengr@ted and executedy the
dynamic scriptinglatform during the Export Document function. Code blocks may be used to define
new functions and/or instantiate software objects. Some code blocks produce textual and/or graphical
output, which then becomemtegrated into the results document.

Expressions These are single lines of code written in the language afiyhamic scriptingplatform.
Expressions are typically used to retgimple character or numericalues Expression results may be
insertedinto the running text of a paragragdtke in hferencd in Wordresults documents or may be
inserted in cells in inference| in Excel results documerigpressions are distinguished fr@de

Blocks in thatExpressions are executed after @ide Blocks tave been executed. This allows one to
request the outputof Expressionanywhere in the document, even if the Expression depends on prior
execution of a Code Block.

Working with the inference| Parts -Container

Inserting the inference| Parts -Container in O ffice Documents

Assembling or managing an Office dynamic document entadlgasks. Task one consists of laying out
the free-text or spreadsheeelements of the documentAnd, sk two consists of assembling the
necessary elements of the inference| Pa@ontainerand providing the corresponding placeholders for
locating them in the dynamic document.
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Assembling or managing an Office dynamic document requires starting with an Office document
containing an embedded inference| Pai@®ontainer, which canebobtained one of two ways:

1. Making a clone of an existing Office dynamic documentou can clone (make a copy) any
Office dynamic document and use the embedded P@uastainer in the clone as a starting
point for assembling a new dynamic document.

2. Inserta PartContainer into an existing Office documentyou can take an existing Office
document (e.g., new Word file or exiting Excel file) and insert aGamtainer by selecting
Inference > Parts Container > Add Parts Container from the ribbon.

Managing the inference| Parts -Container Using the Inference Task Pane

An inference| PartgContainer embedded into an Office document has an associated Task Pane, which is
used to manage its contents and properties. The Task Pane can be made visible/invisgite thiire

Inference > View > Show Task Pane toggle on the Office riliminference Task Pane has two
principalregions, which are illustrated in the figure beldov inference| in Word

ManageParts ContaineRegion The hierarchical tree is a regentation of theParts Container, which
is comprised of 4 part type®data Sts, Objects,Code Blocks andExpressions). Within each part type
are zero or moreinstances of the part type.

Edit PartsProperties RegionSelecting the Parts Container or asfithe parts types in the tree provides
an EditPartsContainerform in the Edit PagProperties region. This is where you specifydizeamic
scriptingplatform andaccompanyingeferences to packages/libraries you want to associate with the
dynamicdocument{ St SOGAyYy 3 Iye& AyaidlyOS 2F | LdeNlSéieLlS Ay
Properties form in the EdRarts Properties region. This is where you set the properties for the
particular instance of parts type.
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Many ofthe operations of thenference| PartsContainer catbe initiated in the hierarchical tree in the
ManagePartsContainer egion. Principal initiation points include the following:

Manage Document MenuThis povides dropdown menus for initiatingpperations on the parts
container,data sets, objects, code blocks and expressions.

RightClick Element Menus Righiclicking on the container, part types and paype instances in the
hierarchical tree provides menus for initiating appropriate operagion

Manage Parts G

el e - [ B
% Import Parts Container

% Export Parts Container

Manage Parts Ct

G2 e
=] @ Parts Container
=-FR Data Sets
4 MichelsonData
= Objects
=] § Code Blocks
& 1: Boxplot Code
4k 2: Boxplot Graphic
4p 3: Analysis of Variance
=2 E”] Expressions
4¢ 1: NumbeExperiments
& 2: Number}

®Z Editin Inference Studio
= CouE T
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& 3: Analysis of Variance
= [£] Expressions

4 1: NumbeExperiments
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38 Delete Expression

i@ Edit in Expression Editor

Manage document menu A Right-click menu on tree

Build Results Document with Export Document Services

Executingdynamic documentsn-the-fly to build results documents with ExpoBlocumentservices is a
central functionof dynamic documentsExecuting a dynamic documentiscomplished by selecting
the Inference >Export Document function from the Office ribbon. This function provaleboice ofour
output destinationdor results documents

1 To a Results Document ViewEssentially providea norpersistent preview of the results
document. Users can select from an Excel view, a webpage view, or a PDF view.

9 To a Result Document Fil®rovides the results document in a persistent form as a file. Users
can select from Office 2003 or 2007admnent files, a PDF document file, an HTML document
file, a web page archive file, or an XPS document file.

1 To an Object File Provides a means to capture software objects instantiated by the scripting
platform as persistent files. Users can select faomExcel file with an embedded DataFrame
container or a StatDataML file.

I To a ServiceProvides a means to assemble the elements in the Parts Container as individual
files collected in a folder, which can be used directly by the native dynamic scrippiligadion.

Export Document is an independent process that operates in its own thinel@egendentof inference|

in Excel. Operation of Export Document is illustrated in the figure below. Export Document is a highly
flexible process that can be extendeditzlude additional and custom destinations by using the
inference| SDK.
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When the user calls the Export Document function, execusgrerformedin the followingorder:

the scripting runtime engine is instantiated

the called out References (packagdws,dries) are loaded in the order specified
the Data Sets are loaded in the order they appear in the Parts Container

the Objects are loaded in the order they appear in the Parts Container

the Code Blocks are executed in the order they appear in the Baritainer

the Expressions are executed in the order they appear in the Parts Container

=A =4 =4 4 4 =4

Export to webpage view: results Export to webpage view: details

Note thatExpressions are evaluated last, which ensures that they are evaluated correctly after any
dependent code blocks are evaluated. Hence expressions may be placed anywhere in the document
and they will be evaluated correcthAlsq the display of expressionsay be aliased to their labels to
improve readability of thelynamicsource document.

Benefits of Inference Dynamic Documents

Increase Your Return from Investment in  Dynamic Scripting Platforms

Organizations have invested in bedtbreeddynamic scriptig platforms like RSPlus,Matlab and

Python, and development frameworks like .NET (C#, VB.NEPytham IronRuby, managed Jscript,

and dynamic VB)However, the expertise required to use these platforamsl frameworkss confined

to a few experts in the organization. Their use is generally restricted to statisticians, programmers and
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