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QUALIFICATIONS & EXPERIENCE

» 38 years of providing
professional services to state
and local taxing officials

b L3
= » TMA works exclusively with
WHO government partners

WE ARE » TMA is composed of 150+

employees in five main offices
across the United States

Tax Management Associates is a

professional services firm that has » Our main focus is on revenue
served the interests of state and local enhancement services for state
government since 1979. and local jurisdictions and
property tax compliance efforts




KNIME POWERED CUSTOM ANALYTICS

» TMA is a proud KNIME Trusted Consulting Partner.

@ Visit: www.knime.org/knime-trusted-partners

» Successful analytics solutions:
o Fraud Detection (Michigan Department of Treasury)
o Entity Discovery (multiple counties)

o Data Aggregation (Louisiana State Tax Commission)

Open for Innovation

KNIME



KNIME POWERED CUSTOM ANALYTICS

» KNIME is an open source data toolkit
» Active development community and core team

» GUI based with scripting integration
o Easy adoption, integration, and training

» Data ingestion, transformation, analytics, and reporting

Open for Innovation

KNIME



FEATURES & TERMINOLOGY

Open for Inn

KNIME



KNIME WORKBENCH

KNIME Analytics Plalfurrm - [Users/m:

cpunkefkn'\me-wavkspace,’(i_d

B Console 53 =g Progress @] Ervor Log

ece®
Cir . BRI (@floos B 8 =& = |2z &
& 4 KNIME Explorer 53 = B8 | A *2: ReAppraisal A\ 3: ReAppraisal HTTP 53 Ay Node Deseri.. 8 = B
' EBE &g
b A~ knime-server (MarkCooke@http:// 1!
(K Table Column
F £~ EXAMPLES ( HTTP Downisad pa
» 4 LOCAL (Local Workspace) """“"/
® o8 s |
oper | TaxData zip Node 4
Rule-based Nominal Value Date&Time-based
£ Noge Repository =) ] String Replacer  String String String to Row Filter Row Splitter Row Fliter GroupBy GroupBy
- >
< L i L N 2 > i > n—%n-in—-gbirg’ rFr r 3} r
o : : _ Enaaak
¥ o&Manipulation as | L] o | [s0 | e | (88 | (e | [} | [
» Q views Node 7 Node 9 Node 10 Node 8 Node 11 Node 12 Node 13 Node 27 Node 28
» @ Analytics |
Date&Time to
» & Database Math Formula  Math Formula  Math Formula  Math Formula  Math Formula Numeric Binner  Color Manager il
» %, Other Data Types » 02
¥ <> Structured Data e > 1 > > 1w > i LN L n 8
I ¢ Seripting s
» 3} Tool Integration L] L] L - L] ss | = Ao
» 4p Community Nodes Ratio MedianRatio Absolule Ratic  Mean Absolute CoEff of Node 25 Node 26
P [KNIME Labs Difkrnice: Dispaciiar
» V. Workflow Control
» E4Reporting Rule-based
Date&Tim:
» R Chemistry Msth Formula  Row Splitter Ditference. Java Snippet
» £ Chemaxon { Infocom . ol (simple) DR Boaltaplot
> RE R
R S
e | -
Distance Node 32 - m
Noda 37 Node 33
#E-0-=10

KNIME Console

TAX MANAGEMENT ASSOCIATES, INC.




KNIME WORKFLOW
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KNIME NODES

eeeo Dialog - 02 - File Reader (FIPS_CODES)

Flow Variables | Memory Policy |

~ Enter ASCII data file location: (press 'Enter' to update preview)

valid URL: }file:,l'Users,ﬂmarkccockefﬂacgle%20[)rivejDatan .'l | Browse... | g

[] Preserve user settings for new location

-Basic Settings

|| read row IDs Column delimiter: |, v | | Advanced... |
[E read column headers [E ignore spaces and tabs
=] Java-style comments Single line comment: [
-Preview

Click column header to change column properties (* = name/type user settings)

RowID |§ State..|§ *State...|§ *Coun...|§ *FIPS... | | ANSI... | § GUNa..|§ E
Browo AL 01 067 00124 2403054  Abbeville  city
Browi AL 01 073 00460 2403063  Adamsville city
B rowz AL 01 117 00820 2403069 Alabaster city
B rows3 AL 01 095 00988 2403074  Alberwville  city
Brows AL 01 123 01132 2403077  Alexander... city
B rows AL 01 107 01228 2403080  Aliceville  city
Brows AL 01 039 01708 2403097 Andalusia  city
Browr AL 01 015 01852 2403101 Anniston  city
Brows AL 01 043 02116 2403104  Arab city
Brows AL 01 095 02116 2403104  Arab city
Browio AL 01 115 02908 2403122 Ashville city

OK | |  Apply | | Cancel |@|
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DATA TYPES & SOURCES

Open for Inn

KNIME



DATA AGNOSTIC

Flat Files
Xls/x Reader
Fixed Width
Text Files

Image Files
XML

Shapefiles

HT TP Requests
RSS Feeds
Custom API’s/Curl
Standard API’s
JSON



KNIME DATA NODES

v 10 v & Database
v [} Read » [ Read/Write
"% Excel Reader (XLS) v [ Connector
D-v File Reader E.ﬁ. Amazon Athena Connector
ARFE ARFF Reader E R Amazon Redshift Connector
E_, CSV Reader E.J Database Connector

=, Line Reader
ﬁ_hTﬂblE Reader
Pl PMML Reader
ﬁ;, Model Reader
| Fixed Width File Reader
I3 List Files
“¥5 Read Excel Sheet Names (XLS)
[$Read Images
= Explorer Browser

EH HZ Connector

ES Microsoft SQL Server Connector
EM MySQL Connector

Ep Postgre3QL Connector

El- SQLite Connector

E ¥ Vertica Connector
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DATABASE AGNOSTIC

Microsoft SQL Oracle
MySQL IBM DB2
Postgres Hadoop

SQLite Any JDBC driver



KNIME DATABASE NODES

[ N N ) Dialog - 0:17 - Database Reader (All in One)

Flow Variables = Memory Policy]

- Database Driver

[ com.mysql. jdbc.Driver

ar

(Additional Database Drivers can be loaded in the KNIME preference page.)
- Database URL

|jdbc:mysqL:H<host>:<port>f<database_name> - |

- Workflow Credentials

- User Name

r Password

- TimeZone

() No Correction (use UTC)  (®) Use local TimeZone

Q TimeZone: | America/New York Node 71

~Misc

™ Allow spaces in column names

- Database Browser ——| [ SQL Statement

e bt bt da e SELECT # FROM #table#

- Flow Variable List ——
& knime.workspace

™ Run sQL query only during execute, skips confi...
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CORE DATA ANALYTICS FEATURES

Open for Inn

KNIME



KNIME DATA ANALYTICS LIFECYCLE

Extract, Data Analytics Reporting
Transform, or Predictive and/or

Load (ETL) Analysis Injection
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KNIME ETL FEATURES

¥ & Manipulation » Rule-based filtering and

v [ i
Gl transformation
» [ ]Binning

» [ Convert & Replace

v [ JFilter » Support for REGEX style
ili Column Filter replacements
1’5 Reference Column Filter

EfMissing Value Column Filter » Map style reduction functions

=+ ] . . . .
= et e Dol Sithee including statistical collapse
» ] Split & Combine

g |::| Transform
E’ﬂ Interactive HiLite Collector
FH Table validator
@Tﬂ ble Validator (Reference)
b Row
» [ Filter
> D Transform
b [ Other
EE Key-Collection HiLite Translator
> Table

e
k[ | PMML TAX MANAGEMENT ASSOCIATES, INC.

» Logical joins



KNIME STATISTICS

v ft! Analytics
» ¥ Mining
¥ > Statistics
» f\ Hypothesis Testing
Eii Cronbach Alpha
¥ Standardized Cronbach Alpha
Ei Rank Correlation
ph] Statistics
Crosstab
> iValue Counter
_- Linear Correlation
¥ +— Distance Calculation

[ 4%& Distance Functions
#  Distance Matrix

>

“Statistics” node has base
measures of distribution

Linear correlation and
dependency measures

Many nodes also support

statistical standards such as
count, sum, mean, etc.
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KNIME MACHINE LEARNING

Tl‘fiﬂ:ﬁnalytiﬂs
¥ ¥ Mining
> " Bayes » Base KNIME supports most

> i i i i
[Clustering machine learning algorithms
» "7 Rule Induction

F|:|Neural MNetwork
>
» ™|Decision Tree These are extended through

> BiiDocisinn Trae Enssmibie partner implementations and
» [ Misc Classifiers scripting languages (R, Python,
> "] Ensemble Learning Weka, etc.)

I|:|Iterr| aets [ Association Rules

» [ Linear/Polynomial Regression » Data partitioning and multiple
» [ Logistic Regression folds

» [ IMDS

»[PCA

» T PMML

»[sVM

> |:| Feature Selection

» "] Optimization

» "] Scoring TAX MANAGEMENT ASSOCIATES, INC.
- 4 Weka



KNIME Machine Learning

Polynomial
Regression Learner
|
—p | SN
.'Illll Hqi‘ F. x‘.
II.' ._ ! x'\-\.%""
/ Node 71 o
Partitioning
[
p OO >
o -
Node 73
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KNIME

Generates reports in office document formats, PDF, and HTML

BIRT Tool as part of the Eclipse framework
o Native part of the KNIME workbench

Extends data visualization capabilities

Auto-distribute by email, or publish to websites

Data to Report Image to Report
> o 1.
a 8

Mode 71 MNode T2



ENHANCEMENTS & EXTENSIONS

Open for Inn

KNIME



KNIME

Community Contributions
o Third party approved KNIME nodes

Integration for Popular Languages
o Python, P, Java, Javascript, Perl



KNIME R INTEGRATION

L ol ] Dialog - 2:73 - R Snippet

Templates  Advanced  Flow Variables  Job Manager Selection ~ Memory Policy |

YA

Column List R Script Workspace

| OBJECTID 1 data < knime.in Name

S TAXPIN 2 colCount

| CMPRIOCCCODE 3 #ALL the awesome code goes in here tranforming your cols

I CMPRICLOL 4 #data into something amazing. knime.col.names

S CMPRICOMPNAME 1| . ) knime.row.names
Q CMPRICATEGORY 6 knime.out =- amazingData rowCount

D CMPRIGSFT

D CMPRILEASEAREA
D CMPRITOTUNITS
D CM1GROSSSQFT
D CM1YEARBUILT
D RSISFLA

Flow Variable List
§ knime.workspace

Eval Script Eval Selection

el

Console
=

OK ) Apply Cancel @
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WHAT IS R ANYWAY?

R is a programming language developed principally for data analytics and
statistics.

@ Visit: https://www.r-project.org

» R supports graphical representations as well, and has been extended to
reporting and web applications

EXAMPLES:
o R Markdown
o Shiny
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KNIME JAVASCRIPT INTEGRATION

Dialog - 0:17 - Generic JavaScript View

JavaScript View Image Generation

Flow Variables = Memory Policy J

|| Hide in wizard

Flow Variables

Maximum number of rows: 2,500 [:J

Dependencies

5 knime.workspace || D3 - Version 3.5.5
|_| JSFreeChart - Version 0.5.0
|| jQuery - Version 1.11.0
[] jQuery Ul - Version 1.10.4
CSS JavaScript
1Ebody { 1 wvar body = document.getElementsByTagName( 'body'}[0];
2 font-family: sans-serif; 2 war html = “=hl=Data available?=/hl=";
1} 3Eif (knimeDataTable) {
48h1 { 4 html += '<div class="success">Data available. Node correctly col
5 font-size: 1.5em; 5E} else {
6 font-weight: bold; 6 html += '<div class="failure">No data available.</div>'}
7 F 7 1
80 .success { 5 body.innerHTML = himl;
g9 color: #006633; 9
10 font-weight: bold;
11 i}
12
135 . failure {
14 color: #990000;
15 font-weight: bold;
16 [}
17
ok | [ apply .:Cancel-@
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COMMODITY EXTENSIONS

Open for Inn

KNIME



KNIME SERVER

» Teamspace: collaboration and shared routines
“Chron jobs” and remote execution

v

» Inbuilt web-services for remote access, configuration, and execution
(Parameterized URL execution calls)

far Inndvation

KNIME  webportal

Workflow Repository
¥ & Basic KNIME Examples
> @ REST Demo
¥ (@ Webportal
¥ % Extract System and Environment Variably

%% Extract System and Environment Variz |

Y Webpnrtal Data Mmmg KNIME 2@14[]?

Webportal Data Mining - KNIME 20140729 2015-10-12 18.17.33

Data Source

ﬂﬂuilt—ln Data [database - choose table on next page)

'Custom DB [50Lite Table format)
" 1Custom Table File (KNIME .table format)

Back

Next

el
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KNIME WEBPORTAL

% Node Repository i (m » End-User initiated workflows
w i
v &, Quick Form » Generates a webpage to represent
& _Boolean Input the workflow and OptiOnS
iJJ,* Column Filter QuickForm
i‘Jh],.‘l—;,1‘:-r_'nll.|mn Selection QuickForm >

o i End-User selections configurable
%Dgume it from inside workflows

‘— Dummy Input

«_|File Download

:—' Image Output

_JFile Upload

#E2 Integer Input

—[xList Box Input

SMi Molecule String Input

E; Multi Selection QuickForm

+E Multiple Selection Input QuickForm
+; Single Selection Input QuickForm
'—g String Input

+§ String Radio Buttons

“.5“3‘ TextArea Output TAX MANAGEMENT ASSOCIATES, INC.
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INNOVATION & DATA ANALYTICS
USE CASE

Open for Inn

KNIME



DATA ANALYTICS USE CASES

DATA AGGREGATION

» Combine data from different sources, local or remote
» ETL data into a single repository for querying/analytics

BUSINESS INTELLIGENCE

» Data intelligence and reporting over large aggregated datasets
» Automated reusable workflows for standardized reporting
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DATA ANALYTICS USE CASES

PREDICTIVE ANALYTICS

» Discover patterns across time or entities
» Ability for insight across very large datasets

KNIME ANALYTICS

» Advantage of being a data agnostic aggregator
» Ability to work through very large datasets with little hardware
» Access to complex algorithms with easy tools

TAX MANAGEMENT ASSOCIATES, INC.



WATCHING

Tax Management Associates appreciates your time.

28 Mark C. Cooke, Ph.D.

J 704.8471234

@ Mark.Cooke@tmal.com

www.tmal.com
www.knime.org

%
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