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IRS Enterprise Data Environment

= High volumes of taxpayer transactions

— Over 237 milion tax returns filed
— $2.4 trillion in gross receipts
— 122 million refunds processed, totalling $415 billion
— 2.6 billion third-party information returns
— 305 million visits to IRS web site
— Nearly 80 million toll-free telephone calls
— More than 154 million notices issued
» Data are stored in a variety of formats across multiple platforms
— Structured, semi-structured, and unstructured data
— Mainframe, Unix derivatives, Windows platforms
— Flat files, VSAM, DB2, Oracle, SQL Server
» Data access costs are high
— Disparate formats, authorization policies, access channels
— Systems are often designed for a single, operational purpose
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IRS Enterprise Data Environment

Authoritative Source Data

Tax Returns Information Accounts
Other
Returns Management

Data Systems and Applications

Record Layouts Shared Documents DB Catalogs ELC Artifacts IRM FSP

Decentralized Enterprise Metadata
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IRS Enterprise Metadata

= Good news: Small number of top-level domains with farily good semantic interoperability

Types of Data Sources of Data

» Forms = Employers
= Schedules Information = Banks
= Worksheets Tax Returns Returns = Brokers
= Attachments = Non-Profits
* Images = Interagency
= Correspondence Customer » Fed/State
* Transactions ~—______ Accounts = Treaty Partners
* Phone Calls = Preparers
= Notices * Intermediaries
= Transcripts Case Third Party
Management
= Structured
= Sem-structured
= Unstructured
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IRS Enterprise Metadata

= QOver 425 separate systems or applications in the IRS, each with its own metadata
= |nconsistent tools and standards across legacy systems

= Access to reference material is sometimes limited by role or requires specialized
software

= Formats include Excel spreadsheets, PDFs, Word documents, XML, database
catalogs

= As IRS architects new enterprise data solutions, they are not always being defined
with consistent metadata standards

= No strategies for Master Data Management, Householding, Entity Resolution, and
other information quality standards
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IRS Research Data Environment

= |RS Research organization manages and administers
its own IT systems

= Centralized database with roughly 30 legacy sources
= Largest database in the IRS

= Standardization of key dimensions, e.g., taxpayers,
time, geography

= Over 40,000 uniqgue data elements
= Web-based metadata and dynamic data profiling

= Database is accessible via third-party tools, e.g., SAS,
SQL, R, Stata, Hyperion, ArcGIS, or any ODBC- or
JDBC-compliant application

= QOver 900 users across the IRS, Treasury, GAO, and
other



Combining Metadata, Search, and Data Profiling

IRS Research Data Environment

= Number of key data SOUMCES .........ooiiiiii i e 28

= Number of database tables ... 1,180
B NUMDEr Of COIUMNS . oo e e, 41,050
= Number of columns with metadata ..., 25,250
= Number of metadata-column attributes. ... e 550,000
= Total database storage ..., 420TB
mTotal disk StOrage ......ooeeii i 1.1PB
= Number Of USEr aCCOUNTS ..o e 900
= Average daily concurrent CONNECLIONS ..........ccoiiiiiiiiii e 120

= Average daily database queries ..o 3,400
= Average daily database queries from the website ..., 1,200
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IRS Research Data Environment
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IRS Research Metadata

; H . .
qum%’fﬁ'e[ﬂE;o g ; = Simple reference model is used to guide
w“ Survey Méthematncs: consisteny of c_Iata definitions and other
oﬁzﬁp'lfé'gﬂonscc B R Ty Oz, e searchable artifacts
~Rr ‘°“°“‘°‘“‘fla T“"‘""‘““Analysis = Combination of system, contextual, and
2 %ﬁgﬁ,ﬂig Methods application attributes
i5 (amamys o ualitative . C lled bularv for kev d .
= dt“EU 3 ontrolled vocabulary for key descriptive
- 5 elements
Z =

= Strategy favors basic discoverability rather
than developing formal, systematized

collections
Strengths Weaknesses
= Simple hierarchical = No markup language
model = Lack of explicit
» Web accessible structured connections
» Fast search times for = Poor homographic
most terms and phrases separation
» Easy to maintain
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Conceptual Framework

Tax Customer Case .
Processing AcCCOUNts Management = Small number of top-level domains

= Well-defined object classes within
each domain, e.g., Individual Tax
Returns is a member of Tax

@ @ Tax @ @ Processing domain
Returns

: = * 3 & : » Sub-classes exist within an object

v v v

Operational Sources

i class, e.g., Schedule D Worksheet

Individual Corporation Employer - QbJeCt classes can be added over
time as source data chage

Partnership Tax Exempt Govt Entity y = General monaotinicity of classes

7 and properties

N :
Sub-Classes = Properties are context

Form 1040 |~ TY 2011 | Income mdependent
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Conceptual Framework

System Metadata

ETL/T, and workflow artifacts

Physical properties, data movement,

Contextual Metadata

Attributes, references, and other
searchable content

Application Metadata

Context dependent logic, conditional
rules, and dynamic processing

Source System Characteristics
= System properties
= File or table names

= Data element names and
definitons

= Data types
= Transformation rules
= Cross-references

Target System Properties

= Table names

= Column names

» Data types

= Indexes

= Partitions or table spaces

Data Attributes

= Authoritative system

» Data element name and definiton
= Availability

= Data type

= Join paths

» Legacy source reference

= User reviews

= Links to context-dependent data

Web-Based Logic

» Reports and roll-ups

» Lookup tables

= URLs and other links

= External communication

Publishing Standards

= \Web-based
= Standard format
= Hierarchical and free-form search

Profiling Reviews

= Frequencies = User ID

= Statistical = Table/column
distributions reference

= Trend analysis | = Feedback

= Geographic
maps
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Logical Model
Object System Contextual Applicaton
Properties VEEGELE] Metadata VEEGELE
Metadata are mapped
to logical model
Logical
Model for Consistency with
Presentation physical data Lookup Table
Layer model
Data Profiling and Roll-Ups
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Database-level Metadata

Category Property Definition
Data Source Name Name of the legacy or authoritative data source (if applicable)
Data Source Definition Definition of the data source
First Year First year in which any table is available
Contextual Last Year Last year in which any table is available
Last Updated Last date (YYYYMMDD) that data were updated in the database
Frequency Frequency of the data release (Annual, Quarterly, Monthly, Weekly)
Frequency Type Calendar Year, Fiscal Year, Tax Year
System Database ID Unigue integer value of the database (data source)
Has Reports dB;)gSZQEjndicator for the presence of roll-ups (summary tabulations) for the
Num Tables Number of tables in the database
Application
Has Schema Boolean indicator for the presence of a visual schema
Has Table Statistics S;)(;)éean indicator for the presence of row counts by State, County, and ZIP
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Table-level Metadata

Category Property Definition
Table Name Name of the database table
Table Definition Definition of the table
First Year First year in which the table is available
Contextual
Last Year Last year in which the table is available
Last Updated Last date (YYYYMMDD) that data were updated in the table
Last Month Last month (January — December) that data were updated
Table ID Unigue integer value of the table
System Database ID Integer value of the associated database
Year Type Column name associated with Frequency_Type
Num Columns Number of columns in the table
Has Table Statistics Boolean indicator for the presence of roll-up tables
Has TLine Boolean indicator for the presence of PDF files
Application
Has Partition Boolean indicator for the presence of partitioned database tables
Display Name Short description of the table for page display
Table Label Calendar-specific label for roll-ups
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Column-level Metadata

Category

Property

Definition

Contextual

Column Name

Name of the database table

Column Long Name

Legacy name or display name

Column Definition

Definition of the column

First Year

First year (YYYY) in which the column is available

Last Year

Last year (YYYY) in which the column is available

Last Updated

Last date (YYYYMMDD) that column was updated

Last Month

Last month (January — December) that column was updated

Data Type (General)

Numeric or Character

Data Type

Database data type

Is Primary Key

Boolean value identifying if the column is part of a primary key

Nulls Allowed

Boolean value identifying if nulls are present in the column

Distribution Type

A value of Discrete or Continuous

Range Type

A value of Positive, Negative, Positive and Negative, or Null

Legacy File Source

Specific file section, if exists, of the legacy source
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Column-level Metadata

Category Property Definition
URL HTTP address of any links in the column definition
Contextual Min Length Minimum number of positions in the column value
Max Length Maximum number of positions in the column value
Column ID Unique integer value of the column
System Table ID Unique integer value of the table
Refresh Date Last date (YYYYMMDD) that any column attributes were updated
Has Lookup Boolean value indicating the presence of a lookup table
Lookup Table Name Name of the lookup table, if exsts
Has Frequency Boolean value for frequency table (discrete Distribution Type only)
Application . - . S
Has Statistics Boolean value for summary statistics (continuous Distribution Type only)
Has Trends Boolean value for trend analysis (any Distribution Type)
Has Maps Boolean value for frequency table (any Distribution Type)

17
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Column Definition Standards

+ | Thesaurus

Controlled Vocabulary

Dic\io\\a\‘

= A standard format is used for column definitions to
facilitate consistency across domains and classes

» Column defintion includes terms with some ordering
implied

= Terms are easily differentiated from each other to
avoid overlap

= Mutual exclusivity of terms helps to speed search
and retrieval

Other Standards

= Capitalize first letters in legacy names

» Related terms (columns) should appear at the end of the
defintion

» Reserve all capitals for acronyms
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Column Definition Standards

Key Properties

= | egacy name or
equivalent

» Beginning cycle
» Short description

= | ine item number if
tax form or schedule

" |s-a relation

= Format

» Range of values
= Valid values

» Related columns

|

=)

Standard Template for Column Definitions

The <legacy name or equivalent>
Choose all that apply:

[was added in <Cycle>]. [It has data through
<Cycle>]. [Itis <short description>]. [It is reported on
<Form Name, Line Number>.] [The format is
<number of characters> or <numeric>.] [It is reported
In <positive, negative, or both positive and negative
whole dollars or dollars and cents>.] [Valid values
are <enumerated list or range>.] [Itis <zero, blank,
null, or other condition> if not present or not
applicable]. [See <related columns>.]
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Column Definition Standards - Examples

THFTLSSC: Total Casualty Theft Loss - Computer

The Total Casualty Theft Loss - Computer is the computer generated amount for
comparison with amount of Casualty or Theft losses (from Form 4684, Line 18) reported on
Form 1040, Schedule A, Line 20 or Form 1040-NR, Schedule A, Line 8. It is reported in
positive whole dollars. It is zero if not present.

TC973_MHTNDEL: TC 973 Months Delinquent

The TC 973 Months Delinquent is the number of months generated by TC 973 for which
delinquency penalty accessed. The format is numeric. It is null if not applicable.

WO _IND: Write-Off Indicator

The Write-Off Indicator is used to indicate an unreversed Transaction Code (TC) 530 -
Currently not Collectible Account with very little or no chance of collection. The format is
numeric. Valid values are 1, 7t0 9, 12, and 13 for IMF and 2 to 7, 10, 13, 15 and 16 for
BMF. It is zero or null (prior to 200039) if not present.

20



CDW Metadata — Database Level

/= CDW Database Library - Windows Internet Explorer =10l x|
@; = Ig hitbpe f fedw web.irs. govdatabases aspe j 4 || I:J Live Search ol
File Edit “iew Favorites Tools  Help X % -

o7 Favorites € CDW Database Library S5 v B0 - ) m= + Page - Safety - Tools - M- ?

Contact Us | Log In

I

Monday, January 09, 2012

Databases Schema Home | Databases | Reports | Selutions | Community | Environment | Alerts

Database Library

Compliance Data Warehouse

Research, Analysis, and Statistics

Resources |-
First Last Last
Getting Started Database Name Year Year Update
Databases Audit Information Management System (AIMS) 1997 2011 Mow
Knowledge Basze AIMS tracks the location, age, and status of returns in Examination, and is used
by Appeals, Examination, and TE/GE to control returns, input
Software Tools assezcments/adjustments, and provide management reports.

Data Reviews Profile | View Tables | Table Statistics | Data Reviews

Account Receivable Dollar Inventory (ARDI) 1997 2011 Mow
Services The CFO ARDI Management System (CAMS) tracks all entities and tax modules

that show a debit balance on the Master File.

Profile | View Tables | Table Statistics | Data Reviews

Training

Data Analvsis
Automated Underreporter (AUR) 2003 2010 Dec
Record Matching The AUR program matches information returns against individual income tax

returns to verify that income and deductions are correctly reported.

Discrepancies identified in this matching process are stored in the AUR database.

Data Transfer

Storage Services Profile | View Tables | Table Statistics | Data Reviews
Business Master File (BMF) 2001 2011 Mow
Support The Business Haster File (BMF) contains Cu:nl.lectin:nn Status Cn_:ndes and Transaction
Codes for business taxpayers. It also contains the TC 590 File. The Status Code
Data Alerts iz used to designate current collection status of the businesz module as it
appears on various transcripts. Transaction Codes are codes used to identify
News and Events transactions processed on BMF. The TC 590 File is for Transaction Code 590 and
Contact Us contains information from Form 851, Affiliations Schedule.

Profile | View Tables | Table Statistics | Reports ;I
o

T N v el



CDW Metadata — Table Level
=10i x|

@:——: - |g, http:,l',l'u:u:lw.wel:u.irs.g-:uv,l'DEi.aspx?id=IRTF&intHasRepDrts=D&intdl:uID=113&ntHasReviews=12j 4[| I.-':r Live Search -
File Edit Wiew Fawvorites Tools Help X %3 -
<7 Favorites (& COW Database Tables ﬁ’ ~ B - E.ég -~ Page ~ Safety = Tools = (@Iv »

IRTFE Schema
Entity Tables Schema

Schedule Tables Schema

Home | Databases | Reports | Solutions | Community | Environment | Alerts

Home > Databases = IRTF

L o]

Individual Returns Transaction File (IRTF)

Form Tahle Schema

Resources

Getting Started

Databases

Knowledoe Base

Software Tools

Data Reviews
Services

Training
Data Analvesis
Record Matching

Data Transfer

Storage Services

Support

Data Alerts

News and Events

Contact Us
About CDW

View Tables | Table Statistics | Data Reviews &) Print B Excel

Table Name Description

IRTF _AUDIT HISTORY  The Audit History table contains audit results from the individual taxpayers last
audit. There can be zero or one Audit History record per Taxpayer Identification
Mumber (TIN) Tax Period combination. The &udit History record can be
associated with one Entity, one Tax Module, and one Form 1040 record for the
same TIN and Tax Period. It can also be associated with the up to five Audit
I=zue records by using the TIM, Tax Period, and Audit Year.
Profile | View Celumns | Table Statistics

IRTE AUDIT ISSUE The Audit Issue table has data through 199753, It contains the audit vear and No
Change Issue Code. There can be up to five Audit Issue records per Taxpayer
Identification Mumber (TIN) Tax Feriod combination. The Audit Issue records can
be associated with one Entity, one Tax Module, and one Form 1040 record for
the same TIN and Tax Period. The up to five Audit Issue records can also be
associated with the one Audit History record by using the TIN, Tax Period, and
Audit Year.
Profile | View Columns | Table Statistics

IRTF _DEFEMD The Dependent table contains data concerning the individual taxpayer's
dependents. There can be zero or many Dependent records per Taxpayer
Identification Mumber (TIN) Tax Period combination. The Dependent records
(zero - four) can be associated with one Entity, one Tax Module, and one Form
1040 record for the same TIM and Tax Period.

Profile | View Celumns | Table Statistics

IRTF EIC Form 1040 (Schedule EIC) - Earned Income Credit is used to report information
aon qualifying children for the Earned Income Tax Credit (EITC). The Earned
Income Credit (EIC) is reported on Form 1040, Line 64a. There can be zero or
nne record ner TTN. TTN TYP. TAX PRD comhbinatinn. ;I

I_ l_ l_ l_ I_ l_ |\:J Local intranet |V:"i hi | 00 v g




CDW Metadata — Column Level

/~ CDW - Table Definition - Windows Internet Explorer O] =|
ey . i i - — - id= + fw . o=
o |g, http.,l',l'u:u:lw.wel:u.|rs.g-:uv,l'tal:-leDetallz.aspx?has_su:hema—1&dbtype—1&dhname—IRTFﬁud—1IZIIZIj | A I"- Live Search

File Edit Wiew Fawvorites Tools Help X % -

+.¢ Favorites (& oW - Table Definition S v B0 - | = o+ Page - Safety - Tools - - ?

Home | Databases | Reports | Solutions | Community | Environment | Alerts

IRTF Schema

LI

Home > Databases = IRTF > IRTF_F1040

Resources Table Name: IRTF_F1040

] Form 1040 - U.S. Individual Income Tax
Getting Started

Databases View Columns | Column Profile | Column Statistics [EhPrint &) Excel
Knowledge Base Field Name Description
Software Tools ACCUMTAX The F4970 Tax is the amount of partial tax attributable to the accumulation
) distribution under Section 667. It is reported on Form 4370, Line 238. It is
Data Reviews included on Form 1040, Line 61 (notated 'ADT'). It i= reported in positive whole
dollars. It is zero if not present.
Services Profile | Statistics | Trends | Map | Reviews
Iraining ACRAMT The Adoption Credit Amount was added in 199853. It is the amount of adoption
Ciata Analysis expenses allowable as a credit. It is reported on Form 8839, Line 18. It is

included on Form 1040, Line 53 or Form 1040-MR, Line 48 when the box for Form
8839 is checked. It is reported in positive whole dollars. It is zero if not present.
Data Transfer See ACRAMTC.

Profile | Statistics | Trends | Map | Reviews

Record Matching

Storage Services

ACRAMTC The Adoption Credit Amount - Computer was added in 199853. It is the
= - computer generated amount for comparison with Adoption Credit Amount. It is
uppo reported in positive whole dollars. It is zero if not prezent. See ACRAMT.

Data Alerte Profile | Statistics | Trends | Map | Reviews

Mews and Events ADDCHLDTXCREIC The Additicnal Child Tax Credit Earned Income - Computer was added in

Contact Us 200652, It i= the computer generated amount for earned income used to
determine eligibility for the additional child tax credit. It is compared to Form

About COW 3812, Line 4a. It is reported in positive whale dollars. It is zero if not present.
See ADDLCHC.

Related Links Profile | Statistics | Trends | Map | Reviews

ISEIEE.'t Related Links ;I ADDLCHC The Additicnal Child Tax Credit Amount - Computer was added in 199552, It is
the computer generated amount for comparison with Additional Child Tax Credit LI

I_ l_ l_ l_ I_ l_ |\:J Local intranet |“’:"i hi | 00 v g




CDW Metadata — Column Level

/= Column Profile - Windows Internet Explorer iy ] |
-,

LS A, |g, http:,l',l'EdeE\-'.WEb.irS.QDV,IIEIZIW_PFDF“ES.ESDX?NEIITIE=IRTF_FID4DBAJDDMJD=U&ED|ID=1lgj 4| XK IIJ Live Search |-

File Edit ‘ew Favarites Tools Help x % -

fjf Faworites @CDlumn Prafile ﬁ - E = [ g%g - Page = Safety = Tools - l@lv =
Open an Account Home | Databases | Reports | Solutions | Community | Environment | Alerts ;I
Forgot vour password? Heme * Databases = IRTF = IRTF_F1040 > ADJ_INCC > Profile
Resources Profile for ADJ_INCC

Adjusted Gross Income Amount - Computer

Getting Started

Databazes

View Columns | Profile | Statistice | Trendz | Map | Reviews [B]F’rint @Helg

Knowledge Base e

Software Tools

) Databaze Mame Individual Returns Transaction File (IRTF)
Data Reviews
Table Name IRTF_F1040
Services
. Column Mame ADI_INCC
Training
Data Analysis Column Long Name Adjusted Gross Income Amount - Computer
Record Matching The Adjusted Gross Income Amount - Computer is the computer generated =
Data Transfer Column Description amount for comparison to Adjusted Gross Income Amount. It is reported in

positive and negative whole dollars. It i= zero if not preszent. See ADIGROSS.

Storage Services

1 - TH "
TIN Masking Availability Legacy Information
— rranaiaua) RS
Data Alerts - 450-02-11-230-
== el Last Year 2011 File Name 01,04,05,06
Mews and Events
Last Month 11
Contact Us What users say about this column
About CDW Last UDdEtE 12/12/2011 Number of reviews : 0
Mo reviews for this column
Related Links Freguency Manthly
Write a review for this column
|SEIE|:.'t Related Links ;I Frequency Type Proces=ing Year

Ralatad 1l inks | ll

I_ l_ I_ l_ |_ l_ |‘:J Local inkranet |““:5] - | *+,100%




Combining Metadata, Search, and Data Profiling

Free-Form Search

» Free-form search is available when the location of a column is unknown through a
pre-determined drill path (i.e., database-table-column)

= CDW presents standardized search results for consistency

Includes database, table, column name, and column description
Data profiling functions also available

» |ndirect benefit of exposing inconsistencies across databases

Same column in two different databases may have a different name or
description

Often leads to uncovering additional inconsistencies
Useful data quality tool

25



CDW Search Results

/= CDW Database Library - Windows Internet Explorer =0l =]

@; - |g, RiEcp: [ cdwdesy sweb.irs, gov)shil, asperin3=18inl=adjusted gross incomeinz=1 j || X Ij." Live Search D |-
File Edit Wiew Fawvorites Tools Help x @ -

¢ Favorites € CDW Database Library ﬁ - & - [ g&a ~ Page = 3Safety = Tools = @v »

Contact Us | Log In

Comliance Data Warehouse

Research, Analysis, and Statistics

Monday, January, 9, 2012

Resources Home | Databases | Reports | Solutions | Community | Environment | New

Getting Started 32 Search Results - page 1 of 4 for adjusted gross income Mewt ==

Databases Adjusted Gross Income Amount Per Return

Knowledge Base Database: Automated Underreporter (AUR]

Data Analysis Tools Table: AUR = AGT o

The Adjusted Gross Income Amount Per Return is the amount claimed a=s Adjusted Gross Income
(AGI) after subtracting all adjustments (Form 1040, Line 368) from Total Income (Form 1040, Line 22].
It is reported on Form 1040, Line 37. It is reported in positive and negative dollars and cents.

Data Reviews

Services . . .
Erofile | Statistics | Trends | Maps | Reviews
Training
Data Analysis Adjusted Gross Income Prior Amount Per Return
Becord Matching Database: Automated Underreporter (AUR)

Table: AUR » AGI PRICE

The Adjusted Gross Income Prior Amount Per Return is the amount claimed as Adjusted Gross
Income (AGI) after subtracting all adjustments from Total Income for the prior yvear. It i= reported in
positive and negative dollars and cents.

Data Transfer

Storage Services

Swppork Frofile | Statistice | Trends | Maps | Reviews
Data Alerts
Mews and Events Underreported Earned Income Tax Credit (EITC) Adjusted Gross Income (AGI)
Contact Us Database: Autemated Underreporter (AUR]
Table: ALUR » UREITCAGI
About CDW

The Underreported Earned Income Tax Credit (EITC) Adjusted Gross Income (AGI) was
added in 200452, It is the amount of underreported EITC AGI. It was changed in 200552 to remove
'Modified’ from the legacy name. It is reported in positive and negative dollars and cents. Values are
j zero in 200352.

Erofile | Statistics | Trends | Maps | Reviews LI

Related Links

|Se|eu:t Related Links

o . T [7a - [* 100%



Combining Metadata, Search, and Data Profiling

Data Profiling

» Data profiling is the use of a set of standard functions or rules to expore distributional
aspects of data to identify data quality problems

» Standard data profiling functions typically include:
— Frequency counts and outliers
— Statistical analysis
— Pattern matching and rule validation

= CDW provides basic exploratory statistics through the website that can be used to
support data profiling, including

— Frequency tables
— Statistical distributions
— Trend analysis
— Geospatial patterns
» Functions are available at both the table and column level
» Type of function presented depends on column distribution, i.e., discrete or continuous

27



CDW Data Profiling — Frequency Tables
=10 x|

@?} - |g, http:,l',l'u:u:lwu:lev.web.irs.gu:uv,l'u:u:-lumnSumStats.aspx?has_su:hema=1&dbname=IRTFE¢bINarj || X I;ﬁ' Live Search 2|~

File Edit Wiew Fawvorites Tools Help x @ -

T.::f Favorites @Cg|umn5um5tat5 | | ﬁ - E - [ E%..] ~ Page ~ 3Safety = Tools - @v »
Open an Account Home | Databases | Reports | Solutions | Community | Environment | Alerts ;I
Forgot vour password? Home = Databases = IRTF = IRTF_F1040 > STATE > Frequency
Resources Frequency Distribution for STATE

State
Getting Started - - - -
View Columns | Profile | LookUp | Frequency Table | Trends | Map | Reviews [B]F’rlnt @Helg
Databazes
Time Pericd Calendar Year
Knowledge Baze Year-To-Date, through December IY ToDat j I2[]11 j
Software Tools ear-lo-Late
Data Rewvi
e Cumulative Cumulative
Value Frequency Percent Frequency Percent
Services
567,618 0.39 567,618 0.39
Training
. 3,483 . L
Data Analvsis Al 0.00 571,101 0.39
Record Matching AE 110,612 0.07 651,713 0.47
Data Transfer
AR 373,760 0.25 1,055,473 0.73
Storage Services
. AL 2,102,260 1.45 3,157,733 2.15
TIN Masking
AP 77,324 0.05 3,235,057 2.24
Support
AR 1,224,336 0.85 4,459,393 3.09
Data Alerts
Mews and Events AS 2,285 0.00 4,461,678 3.09
EERR L AZ 2,718,397 1.88 7,180,075 4.98
About CDW
A 15,683,674 11.58 23,863,749 16.57
Related Links
(ale 2,369,967 1.64 26,233,716 18.21
|SEIE|:.'t Related Links ;I
| T 1,727,554 1.19 27,961,270 :II.9.41 _lll
4 »

T T T [ [ [ Nodmes [7a - [ 100%




CDW Data Profiling — Statistical Distributions

/= Column Statistics - Windows Internet Explorer =10l =]

@;}; - Iﬁ, http:,l',l'cdwdev.wel:-.irs.gu:uv,l'cdw_Statisti-:s.aspx?Name=IRTF_F1III4IIIE<jntc-:-IID=11923&5trj || X II"" Live Search Falh

File Edit Wiew Fawvorites Tools  Help x % -

¢ Favorites €& Column Statistics Sy v B - [ mm - Page - Safety - Tooks - - »
Open an Account Home | Databases | Reports | Solutions | Community | Environment | Alerts ;I

Forgot vour password? Home = Databases = IRTF > IRTF_F1040 = ADJ_INCC = Statistics

Statistics for ADJ_INCC
Adjusted Gross Income Amount - Computer

Resources

Getting Started

Databases

View Columns | Profile | Statistics | Trends | Map | Reviews @Helg

By Processing Year, Year-To-Date through November
Knowledge Base

Software Tools Filter By Filter Value Time Period Calendar Year
Data Reviews Mone j INnne j I‘r"ear-Tn:u-Date j IEUH j
Services Count Average Total (Sum)
Training 200m GOk 10t
Diata Analysis Bt
. 40k
Becord Matching Bt +
Data T 1T 4t +
ata Transfer S0k 4
Storage Services 2t o
TIM Masking 0 0+
06 "0OF 0808 10 11 0 07 "08 09 10 11 0§ " 0OF 03 09 10 11
Support
Statistics for ADJ_INCC, by Processing Year, Year-To-Date through November 2011
Data Alerts
Mews and Events Basic Statistics
—ioEe 4 Count 143296216 Average 56097.55
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CDW Data Profiling — Statistical Distributions

/= Column Statistics - Windows Internet Explorer -0l =|
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Count 143296216 Average 56097.55
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CDW Data Profiling — Trend Analysis
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CDW Data Profiling — Maps
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CDW Data Profiling — Maps
=lof x|
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Combining Metadata, Search, and Data Profiling

Comments and Conclusion

» Metadata and search can be expanded to include data profiling capabilities through a
single, web-based experience

» Database-driven queries via the browser are now possible for even the largest
databases, e.g., greater than 20TB (current “big data” threshhold)

— Choice of database technology still matters

= CDW provides basic exploratory statistics through the website for data profiling that
includes

— Frequency tables, statistical distributions, trends, maps

» Exposing data via the browser also exposes any problems in the data, but this “crowd
sourcing” can actually generate more user feedback about information quality
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CDW Data Profiling — Data Reviews
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