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inference| Parts-Container Explained 

Stores and manages elements of dynamic documents within Microsoft Office 

Summary  
Inference merges three core business processesτdocument publishing and reporting, software 

application development, and predictive analyticsτinto a single unified space. Inference works in 

conjunction with Microsoft Office by transforming standard Office documents into dynamic documents, 

turning Office document into software applications.  Inference extends the capabilities of Office far 

beyond the functions of word processing, spreadsheet calculations and slide presentation. 

 Inference enables dynamic documents by extending Office document with a generic embedded Parts 

Container.  The embedded Parts Container provides support for both free-form unstructured content 

and, structured information comprised of data and protocols for performing actions on the data.   By 

embedding the inference| Parts-Container in Microsoft Office documents and linking the protocols to a 

predictive analytics engine, documents become applications. 

.  

    inference| Parts Container
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Business Case for Dynamic Documents 

Competing on Analytics Driven by Predictive Analytics Software  
Business luminaries have 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 fact-based decision 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 class of software application called predictive analytics, which employ a 

range of techniques from statistics and data mining that analyze current and historical data to make 

predictions about future events. In science and engineering, predictive analytics exploit laboratory 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 exploit patterns found in historical and transactional data to identify risks 

and opportunities. Application of predictive analytics ranges from improving product quality by 

identifying sources of variability and failure to using new tools to indentify the most profitable 

customers and offer them the right price for a product. Some recognized leaders are using predictive 

analytics for performance improvement by using experimental designs to measure the overall impact or 

άƭƛŦǘέ ƻŦ ƛƴǘŜǊǾŜƴǘƛƻƴ ǎǘǊŀǘŜƎƛŜǎ ƭƛƪŜ ǘŀrgeted price and product promotions. 

Documents Remain Central to Business Processes 
In spite of these new developments, simple documents remain central to business processes. 

Documents are portable, persistent and self-contained artifacts. They represent fully contextual views 

into information organized for the purpose of relating the disparate pieces into actionable knowledge.  

Many business processes are document centric and require the persistence and context of a document. 

Documents are used to transfer knowledge and information workers rely on documents to 

communicate information within organizations.  

BPM Drives Convergence of Documents and Predictive Analytics  
Business process management (BPM) is a method to align an organization with the wants and needs of 

customers. It is a holistic management approach that promotes business 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 and consumable fashion.  Business data is typically focused on 

ǘƘŜ άǿƘŀǘέ ƻŦ ŀ ōǳǎƛƴŜǎǎΦ  .ǳǎƛƴŜǎǎ ŘƻŎǳƳŜƴǘǎ ǘŜƴŘ ǘƻ ŦƻŎǳǎ ƻƴ ǘƘŜ άǿƘȅέ ŀƴŘ ŀǊŜ ǳƴǎǘǊǳŎǘǳǊŜŘ ŀƴŘ 

ŎƻƴǘŜȄǘǳŀƭΦ  !ƴŘΣ ǇǊŜŘƛŎǘƛǾŜ ŀƴŀƭȅǘƛŎ ŀǇǇƭƛŎŀǘƛƻƴǎ Ŏƻƴǘŀƛƴ ǘƘŜ άǿƘȅέ ƻŦ ǘƘŜ ōǳǎƛƴŜǎǎΦ  ¢ƘŜ ǊŜŀƭƛǘȅ ƛǎ that 

ōǳǎƛƴŜǎǎ ƛǎ ŘƻƴŜ ŀǘ ǘƘŜ ƛƴǘŜǊǎŜŎǘƛƻƴ ƻŦ άǿƘŀǘέΣ άǿƘȅέ ŀƴŘ άƘƻǿέ---where facts and context meet 

actionable analysis. 

Traditionally, the domains of documents, data and predictive analytic applications have been isolated 

from one another. Documents are stored in content management systems, shared file servers and local 

drives. Data is stored in data bases.  And predictive analytic applications are high-end applications 

relegated to specialists. Dynamic documents provide a means to combine the traditional strength 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 the best attributes of both applications and static documents. 

The Document -as-Application:  Dynamic Documents  
The lines are beginning to blur between publishing documents and performing predictive analysis. Many 

business processes require the persistence and context of a document and the dynamism and 

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

contentτnot only on the computer screenτbut as part of a unified document.  For many document-

centric processes, 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 persistent theme in the application of dynamic documents is required support for both free-form 

unstructured content (άǿƘȅέ ŜƭŜƳŜƴǘǎύ ŀƴŘΣ structured information comprised of data (άǿƘŀǘέ 

elements) ŀƴŘ ǇǊƻǘƻŎƻƭǎ ŦƻǊ ǇŜǊŦƻǊƳƛƴƎ ŀƴ ŀŎǘƛƻƴ ƻƴ ǘƘŜ Řŀǘŀ όάƘƻǿέ ŜƭŜƳŜƴǘǎύΦ  Inference resolves this 

tension by providing a universal container, the inference| Parts-Container, for storing and managing 

structured information.  By embedding the inference| Parts-Container in the Microsoft Office document 

and linking the protocols to a predictive analytics engine, documents become applications. 

Document-as-Application

inference| Parts-Container

ά²Ƙȅέ άIƻǿέ

ά²Ƙŀǘέ

Document Application

Data

 

Store and Manage Structured Information in a  inference|  Parts-Container  
The unifying element of Inference is to transform Microsoft Office documents into applicationsτthat is, 

ǘǳǊƴ ǘƘŜƳ ƛƴǘƻ άǎƳŀǊǘ ŘƻŎǳƳŜƴǘǎέτby embedding an inference| Parts-Container and linking it to 
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calculation engine of an application. Specifically, the embedded inference| Parts-Container is used to 

store and manage the following: 

Data Sets. These are data objects captured in standardized formats that support data structures 

including scalars, vectors, matrices, data frames and lists.  Illustrative examples of such data objects are 

Excel (*.xls and *.xlsx) files and Statistical Data Markup Language (StatDataML) files. Using standardized 

formats ensures interoperability between applications.  For example, StatDataML provides a seamless 

method to exchange data between R, S-Plus, Matlab, Octave and python dynamic scripting platforms as 

well as between the Java and .NET (e.g., C#, VB.NET, IronPython, IronRuby, managed Jscript, dynamic 

VB) frameworks.  Making Data Sets an extensible element future-proofs the inference| Parts-Container.  

For example, a developer can extend the inference| Parts-Container to store and manage additional 

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

Objects.  Any software object serialized as a file can be stored in the inference| Parts-Container.  Object 

types are pluggable entities and therefore extensible using the inference| SDK.  Particularly useful 

objects are executable instructions, either as ASCII text or binary data, for the dynamic scripting 

platform.  Objects marked as loadable are instantiated by the dynamic scripting platform when the 

contents of the Part-Container are executed. For example, the following objects are currently 

supported: *.R scripts and *.RData files for R; *.py and *.pickle files for python; and *.js files for JScript. 

Code Blocks.  These are blocks of code written in the language of the dynamic scripting platform.  A 

code block is comprised of one or more lines of code.  Code blocks are interpreted and executed by the 

dynamic scripting platform 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 becomes integrated into the results document. 

Expressions.  These are single lines of code written in the language of the dynamic scripting platform.  

Expressions are typically used to return simple character or numeric values.  Expression results may be 

inserted into the running text of a paragraph like in inference| in  Word results documents or may be 

inserted in cells in inference| in Excel results documents.  Expressions are distinguished from Code 

Blocks in that Expressions are executed after all Code Blocks have been executed.  This allows one to 

request the output of Expressions anywhere 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 entails two tasks.  Task one consists of laying out 

the free-text or spreadsheet elements of the document.  And, task two consists of assembling the 

necessary elements of the inference| Parts-Container and 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| Parts-Container, which can be obtained one of two ways: 

1. Making a clone of an existing Office dynamic document.  You can clone (make a copy) any 

Office dynamic document and use the embedded Parts-Container in the clone as a starting 

point for assembling a new dynamic document. 

2. Insert a Part-Container into an existing Office document.  You can take an existing Office 

document (e.g., new Word file or exiting Excel file) and insert a Part-Container by selecting 

Inference > Parts Container > Add Parts Container from the ribbon.   

Managing the inference| Parts -Container Using the Inference Task  Pane 
An inference| Parts-Container 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/invisible by using the 

Inference > View > Show Task Pane toggle on the Office ribbon.  The Inference Task Pane has two 

principal regions, which are illustrated in the figure below for inference| in Word: 

Manage Parts Container Region.  The hierarchical tree is a representation of the Parts Container, which 

is comprised of 4 part types (Data Sets, Objects, Code Blocks and Expressions).  Within each part type 

are zero or more instances of the part type.  

Edit Parts Properties Region. Selecting the Parts Container or any of the parts types in the tree provides 

an Edit Parts Container form in the Edit Parts Properties region.  This is where you specify the dynamic 

scripting platform and accompanying references to packages/libraries you want to associate with the 

dynamic document. {ŜƭŜŎǘƛƴƎ ŀƴȅ ƛƴǎǘŀƴŎŜ ƻŦ ŀ ǇŀǊǘ ǘȅǇŜ ƛƴ ǘƘŜ ǘǊŜŜ ǇǊƻǾƛŘŜǎ ŀƴ 9Řƛǘ άǇŀǊǘ-ǘȅǇŜέ 

Properties form in the Edit Parts Properties region.  This is where you set the properties for the 

particular instance of a parts type.  

Inference|
Task Pane

Manage
Parts-

Container

Edit Parts 
Properties

Office 
Document 
Canvas

Expressions

Code Blocks
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Many of the operations of the inference| Parts-Container can be initiated in the hierarchical tree in the 

Manage Parts-Container region.  Principal initiation points include the following: 

Manage Document Menu.  This provides drop-down menus for initiating operations on the parts 

container, data sets, objects, code blocks and expressions. 

Right-Click Element Menus.  Right-clicking on the container, part types and part-type instances in the 

hierarchical tree provides menus for initiating appropriate operations.  

  
Manage document menu Right-click menu on tree 

 

Build Results Document with Export  Document  Services 
Executing dynamic documents on-the-fly to build results documents with Export Document services is a 

central function of dynamic documents.  Executing a dynamic document is accomplished by selecting 

the Inference > Export Document function from the Office ribbon. This function provides a choice of four 

output destinations for results documents: 

¶ To a Results Document View.  Essentially provides a non-persistent, preview of the results 

document.  Users can select from an Excel view, a webpage view, or a PDF view.  

¶ To a Result Document File. Provides the results document in a persistent form as a file. Users 

can select from Office 2003 or 2007 document files, a PDF document file, an HTML document 

file, a web page archive file, or an XPS document file.  

¶ To an Object File.  Provides a means to capture software objects instantiated by the scripting 

platform as persistent files.  Users can select from an Excel file with an embedded DataFrame 

container or a StatDataML file. 

¶ To a Service. Provides 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 scripting application. 

Export Document is an independent process that operates in its own thread independent of inference| 

in Excel.  Operation of Export Document is illustrated in the figure below. Export Document is a highly 

flexible process that can be extended to include additional and custom destinations by using the 

inference| SDK. 
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When the user calls the Export Document function, execution is performed in the following order: 

¶ the scripting runtime engine is instantiated 

¶ the called out References (packages, libraries) 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 Parts Container 

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

 

  

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

Note that Expressions 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 correctly.  Also, the display of expressions may be aliased to their labels to 

improve readability of the dynamic source document. 

Benefits of Inference Dynamic Documents  

Increase Your Return from Investment in Dynamic Scripting Platforms  
Organizations have invested in best-of-breed dynamic scripting platforms like R, S-Plus, Matlab and 

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

and dynamic VB).  However, the expertise required to use these platforms and frameworks is confined 

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


