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Executive Summary

Inference Studio is an integrated development environment (IDE), which lets analysts
create data -analysis solutions using the R data -analysis platform . Inference Studio is tightly

integrated w ith Inference Word and Inference Excel.

Inference Studio is targeted at the analyst focused on developing a solution to a data -

analysis problem using a data  -analysis platform as a tool rather than the computer
programmer focused on construction of new comp utational components for data -analysis.
Inference Studio consists of an intelligent code editor, a data -analysis platform interpreter,

a high -level integrated debugging environment, and an assortment of tools for managing

data -analysis parts (e.g., data s ets, objects, code blocks and expressions).

Inference Studio abstracts the effort required to piece together data -analysis parts into a
cohesive solution, which reduces the time to learn a data -analysis platform and increases
analyst productivity. Addit ionally, Inference Studio improves analyst productivity because
code a data analysis can be run while code is being written in its intelligent editor and

debugging environment, which provides instant feedback on syntax and design errors.

Inference Studio  incorporates a number of novel features that improve analyst productivity

in constructing data analysis -solutions including the following:

1 Employs Task -Focused User Interface . I nference Studiods graphical
and associated operating characteris tics are modeled on the mature and familiar
operating paradigms present in Microsoft Visual Studio and Microsoft Office.

1 Dynamically Configures to Selected Data - Analysis Platform . Inference Studio uses
pluggable data -analysis platforms. Out  -of-the -box i t comes with plug -ins for R, CPython

and IronPython. Plug -insfor S -Plus, Matlab and Perl are in development.

1 Operates on a Data - Analysis Parts Container . Inference Studio stores all the data -
analysis parts involved in a data -analysis solution in  a single , readily accessible place o
that is, an integrated environment we call a data -analysis parts container.

1 Tightly integrated with the Inference Family of Products . The power of Inference
Studio is its tight integration with the full family of Inference prod ucts including

Inference Word and Inference Excel.
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|l nference Studio: The Peopl ebs
Designed for Analysts

Inference Studio is an integrated development environment (IDE) that lets analysts create

data -analysis solutions  using the R scripting platform. Inference Studio is tightly integrated

with Inference Word and Inference Excel.

Inference Studio is targeted at the analyst focused on developing a solution to a data -

analysis problem using R as a tool rather than the computer programmer focused on

construction of new comp  utational components for data -analysis. Inference Studio consists
of an intelligent code editor, a data -analysis platform interpreter, a high -level integrated
debugging environment, and an assortment of tools for managing data -analysis parts (e.g.,

data s ets, objects, code blocks and expressions). Inference Studio abstracts the effort

required to piece together data -analysis parts into a cohesive solution, which reduces the

time to learn a data  -analysis platform and increases analyst productivity. Additi onally,
Inference Studio improves analyst productivity because a data analysis can be run while  code
is being written in its intelligent editor and debugging environment, which provides instant

feedback on syntax and design errors.

Inference Studio hasa  facility for developers to write extensions for Inference Studio to

extend its capabilities. These extensions fAplug intoo
beyond what the base Inference Studio offers. Extensions come in the form of plug -ins,

which ena ble deep integration with Inference Studio including plug -ins for new DataSet types,

Object types, and data  -analysis platforms. Plug -ins can be constructed using the Inference

SDK.

Employs Task -Focused User Interface
I nference Studi o0b6s daceaapdrassacated opesatng charactersstics are

modeled on the mature and familiar operating paradigms present in Microsoft Visual Studio

(3 million |Ilicensed users) and Microsoft Offic-e (400 m
focused user interfac e is a new technology that represents a fundamental shift in the way R

users work in an integrated development environment (IDE). Existing IDEs are complex

graphical user interfaces that expose many hundreds of features and options. To the user,

especial ly a new user, this results in information overload and a very steep learning curve.

Users spend more time repetitively scrolling and searching through menus for a necessary

feature rather than focusing on a solution to the data analysis problem. A prefe rred approach
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is to expose the user to a dynamically generated view of only the features and options
necessary to solve the current data -analysis task & thatis, atask -focused interface. For any

given data -analysis parttype, Inference Studio only displays the features and options

necessary tocomplete task s on the parttype

/ﬁ - Example.partscontainer - Inference Studio E
Parts Container | DataSets Objeds CodeBlods Expressions
=

|Import Parts Container Export Parts Container|

Parts Container

Search R.Proj
Search for words in the help list archives and documentation on the R-site. Covers functions,
documents, old RHelp (1997-2001) and recent R-help (2002-present).

fromBlue Reference I
Platform: R e Documentation Getting Started
References: ¢y 844, g0 FAQon R Programming in R
Phosdsmaasatasin This document contains the most frequently asked questions about R related to basics, R vs S, web
Egulo! interfaces, Add-On packages, R and Emacs, R programming, R bugs and miscellanea. R Graph Gallery
attice
FAQ on R for Windows R Language Short Course
This frequently asked question document applies only to recent version of R for Windows. )
Considerations include the following: installation and usage, languages and internationaiization, R Function Finder
packages, windows features, workspaces, the R console and buiding from source. %
Manuals in PDF e
Six comprehensive manuals in PDF format coving key elements of R: an introduction to R; R reference Statistics with R
manual; R import/export manual; R language definition; Writing R extensions, R installation and E
administration.
Manage Packages

Set CRAN Mirror...

Update Packages...
R-Project Home P
The home page of the R Project for Statistical Computing. Install Packages from ZIP...
CRAN Home Page Install Packages from Web...
The home page of the comprehensive R Archive Network (CRAN), a network of ftp and web servers \
around the world that store identical, up-to-data, version of executable, code and documentation of
R. Alsois the home of Contributed Packages. Platform Info

R2.2.1

Operates on a Data - Analysis Parts Container

Central to the operation of the Inference line of products is the concept of storing all the
data -analysis parts involved in a data -analys is solution in  a single, readily accessible place &
that is, an integrated environment we call a data -analysis parts container. Accordingly,
Inference Studio operates on a data -analysis parts container, which are serialized as

*, infcontainer files. A data  -analysis parts container supports the following part types:

1 Data Sets . These are file formats for storing data. Data set types are pluggable entities.

Data sets are loaded into the data -analysis platform when the data -analysis container is

executed. Data sets are maintained as SDML data sources, an XML file structure in
accordance with the Statistical Data Markup Language specifications, which is a data

format compatible with R. Capability to transform common table data including Excel,
tab -separated text tables, and comma -separated text tables

I Objects

, to SDML is supported
Any object serialized as a file can be stored in the parts container as object

types are pluggable entities. Particularly useful objects are executable instructions, either

ascii or binary, for the data  -analysis platform. Objects marked as loadable are
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instantiated by the data  -analysis platform when the data -analysis container is executed.
Currently supported  loadable Obijects include *.R scripts and *.RData files.

1 Code Blocks. These are blocks of code written in the language of the data -analysis
platform.  Developing code blocks for a data -analysis solutionis  a central task area for

Inference Studio. A code block is comprised of one or more lines of code. Code blocks

are interpret ed by the data -analysis platform when the data -analysis container is
executed. A code block may be assigned properties (e.g., a label, whether to output the
code, whether to execute the code, and the size of the output figure ) for use in controlling

the r esults of code block execution in Inference Word.

1 Expressions . These are single lines of code written in the language of the data analysis
platform. Expressions are typically used to return descriptive values (e.g., the number of
records in a data set  wit h given properties) fromthe data analysis. Expression results
may be inserted into the running text of a paragraph in Inference Word. Expressions are
distinguished from code blocks in that expressions are executed after all code blocks have
been execute d. This allows one to place expressions before code blocks in Inference Word

even though their successful execution depends on the code blocks.

A data -analysis parts container has user -assigned properties including the selected data -
analysis platformand a  n selected references to packages /libraries necessary for the data

analysis.

Tightly Integrate d with the Inference Family of Products

The power of Inference Studio is its tight integration with the full family of Inference products
including Inference Word and Inference Excel. Notable points of integrations include the

following:

1 Inference Word and Inference Excel can import and export parts container files insuring
seamless data exchange among Inference products.

1 Inference Word can use Inference Studio as a pluggable data -analysis parts editor  for the
parts container. In Inference Word the user can choose to work on individual parts with

parts editor s or work on the entire parts container with Inference Studio.
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Tasks Involving Data - Analysis Parts

Manage Data Sets and Objects

Inference Studio provides standard capabilities for managing data sets and objects used as

data -analysis parts including the following:

Capability Data Set Object
Import This is pluggable list. Current script file (*.R) or binary
plug -ins include StatDataML (*.RData)
(* .sdml ) and Inference Excel
(*.infExcel2003) files.
Create Inference Excel script file (*.R)
(*.infexcel2003) files.
Update Replace file with file of same Replace file with file of same
name name
Replace Replace file with file of new Replace file with file of new name.

name. Useful for running
template analysison  new data

sets.

Export to File

To original file type or

StatDataML file type

To original file type

Move Up (Down)

Re-orders data sets and order

of loading

Re-orders objects and order of

execution

Edit in Editor

Inference Excel

Only for script files

(*.infexcel2003) files.

Inference Studio provides instant access to multiple customi zed views of data sets and

objects. Such views are comprised of text and g raphical output resulting from running a view
script, in the language of the data -analysis platform, on the data set. View scripts are
constructed using Inference Studio. And, view scripts may be supplied by 3 "d parties and

may be readily shared among co lleagues.
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@ - . . Example L partscontainer - Inference Studio - = x
Parts Container | DataSets | Objeds CodeBlods Expressions
EAE il
|1mport Update Replace Delete| ™ || ExporttoFile|
Data Sets
= B Data Sets |
4 MichelsonData
& DieselFuelDensity Summary | Details
[SUMMARY OF OBJECTS AND FUNCTION
Type Size Rows Columns "
1s.objects function 8648 NA NA w
reportobject data.frame 7184 100 3 H .:
b
Label: |MichelsonData
Fiename: [MichelsorData.sdml |
Format: jstahshcal Data Markup L]
It is important to recognize that data set and object types are pluggable entities. Using the
forthcoming Inference SDK and Visual Studio with .NET, t he Inference data -analysis parts
container can be extended for new data set and object file typesviaplug -ins. Once the plug -
ins are installed , Inference Studio will recognize the new file types and adjust the possible
options accordingly.
Develop Code Blocks
This is the central working canvas in Inference Studio where the analyst spend s most of their
time. The Code Blocks context is comprised of a task -focused ribbon and a collection of task -

focused windows, which can be selected for viewing from the Select Views on the ribbon.

Select Task Window Views
Select Views allows the user to select which windows focused on code block tasks are visible

during an Inference Studio session. Views are comprised of three groups of task windows:

code editor window, input windows and output windows, which are further described below.

The code editor window is always visible and comprises a syntax highlighting text editor for

writing and editing code in the language of the selected data analysis platform.

Input windows are directed at tasks involving listing and editing code block properties and
adding code b lock fragments from the collection of code snippets. Specifically, input windows

include the following:
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1 Code Block Task Window . This task window displays a tree view of all the code blocks
in the Parts Container.

1 Properties Task Window . Thistask window allows the userto edit the properties of the
selected code block.

1 References Task Window . This task window allows the user to select the packages or
libraries for use with the selected data -analysis platform.

1 Code Snippets  Task Window . Thistask window provides a means to insert code
snippets, which are fragments of code or text that can be stored in a file and reused at a

later time.  Code Snippets are simple XML files and can be shared among users.

Output windows are directed at tasks involving listin g, viewing, editing and exploring in

response to execution of code blocks. Specifically, output windows include the following:

1 Code Results Window . This task window is comprised of three child task windows that
after execution of code blocks hold a listi ng of results, the console output, the collection of
figures and the collection of tables.

1 Codeline Debugger . This task window comprises a mini -code editor for editing, testing
and replacing a codeline, a single line of code, in the code editor window.

9 Debug Console . This task window comprises a console window used for real -time

debugging purposes.

m;} MichelsonExample.partscontainer - Inference Studio - = x
Parts Container  DataSets Objeds | CodeBlods | Expressions

@ x 4 MoveUp icm < \ [ Find [i% Insert Snippet Q @ g Delete @ @ @ p

<& MoveDovin| ‘ Copy | e ‘q) Replace| & Surround With A B Delete Al
edo || )L J

| New Delete| | | Paste JlUnde | R | Start | Stop | Step Input Windows OutputWindows| |HelpHome SearchHelp
| - - JIL -
Code Blods Code Editor Debugging Breakpoints View Help

Code Blods B > Code Snippets 2 x 1] boxplot](
[ & @ Coelocs | @new - Tamove 8¢ elete ; 2 Seesd’ Ext

& 1: Boxplot Code ey il + o

2 2:Boxplot Graphic Bl E‘fdfns"'t’:i:cwut L) 4

& 3: Analysis of Variance (] Inpuf 5

[] Data Creation v )

[) variable Information

[) Data Selection and Manipulation
L) Math

[) Matrices

[) Advanced Data Processing

[) Plotting

[ Lattice Graphics

[) Optimization and Mode! Fitting
[ Statistics

"

Code Snippets | Properties | References

Code Block Text | Figs. | Tbls. $stats || Figure 1
1] 2] ,3] [,4] [,5]
760 840 720 740
800 840 765 805

2| 2: Boxplot Gra... X X
f 3: Analysis of Va... X Sie ih w2 B

890 880 870 870
960 910 920 950

[1] 20 20 20 20 20

Sconf

[,11 [,21 0,31 [,4] [,s]
[1,] 894.0712 813.2031 840.868 777.9036 787.0356
[2,] 985.9288 876.7969 869.132 852.0964 832.9644

Code Results| Code Line Debugger | Debug Console
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Layout Task Window Views
Inference Studio allows the user to create a personalized development experience by window

docking, which allows the user to selec t, dock and adjust size of task windows with
tremendous flexibility. You can dock task windows horizontally, vertically or you can mix

layout to the desired level of complexity. Task windows can be dragged and docked on any

side of the canvas, they can b e nested in hierarchies, or they can be floated in their own task

window. An illustrative example is shown below:

The user may initiate a drag operation by grabbing the task window title bar and dragging it
to the desired location . Alternatively,ifat  ask window is attached within a hierarchy of
another task window, the tab representing the task window may be grabbed to start the drag

operation. During a drag operation, dock guides appear indicating where the task window

may be docked. By moving the mo use over the dock guides, a drop -target appears
indicating where the task window will reside when the mouse button is released.

Auto-Hide

When screen real estate is in short supply, task windows can be place in auto -hide mode via
the pin button in the titl e bar. This causes them to slide from their docked states into the

edge of the parent task window. After they are collapsed, an auto -hide tab strip represents
the task window. The mouse can be hovered or clicked over a auto -hidden tab and the task

windo w slides back into view.
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