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Big Data: Data Analytical Tools
for Decision Support
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Outline
* Introduce Big Data (BD)

o List the components of BD
* Visualization and Analytics Tools

e Demo
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Data

* Transportation Data increasingly drives the
decision-making process in business,
nonprofits, and the government.
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What good is all of your data?

.Data as raw unorganized facts, is in and
of |tself worthless.
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= Information... potential valuable pieces
based On data_ 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Total Lane
Departure Crashes

61,239 | 57520 56,243| 56,435| 54999| 56475 55498| 50022 51,853 53,615

Fatal Crashes 823 796 846 927 803 737 708 629 671 666

A Injury Crashes 1,744 1,663 1,554 1,386 1,237 1,126 981 1,011 983 893

B Injury Crashes 9,880 9,596 9,236 9,481 9,082 8,444 8,186 7,880 8,107 7,681

CInjury Crashes 13,831 12,787 12,741| 12,807( 12,285| 12,598 12,204 11464 11922 11,787

Fatalities 917 871 939 1,040 871 805 766 693 718 7357

A Injuries 2,304 2,161 2,025 1,780 1,556 1,426 1,264 1,259 1,230 1,137

B Injuries 13,145| 12444 12003| 12,252| 11,651| 10,950( 10439| 10,091 10,294 9,706

C Injuries 20,640| 19034( 18677 18893 18031 18446| 1/7968| 16990| 17673 17189
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What is Big Data (BD)?

Name

Kilobyte (kb) 103
Megabyte (MB) 10™6
Gigabyte (GB) 109
Terabyte (TB) 10712

Petabyte (PB) 10715
Exabyte (EB) 10™M18
Zettabyte (ZB) 10721
Youttabyte (YB) 10724 pyem

= 10008bytes = 10%*bytes = 1000000000000000000000000
bytes = 1000zettabytes = 1trillionterabytes

BD is so large data that it becomes difficult to
process It using the traditional system.

Transportation


https://en.wikipedia.org/wiki/Zettabyte
https://en.wikipedia.org/wiki/Orders_of_magnitude_(numbers)
https://en.wikipedia.org/wiki/Terabytes

Area of Challenges for DATA
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Introduce Data: Making Sense of Data

= Data Is being generated at increasingly rapid rates

In may disciplines such as:
» |nternet of Things (10T)
= Healthcare
= Banking and Financial Services
= Insurance
= Agriculture
= Pharmaceutical
= Manufacturing
= Businesses
= Logistics
= Academic (Education)
» Transportation
» Planning
= Assets Managements

Transportation

» Retail Sales (supply chain, consumer
products, logistics..)

Inventory

Procurement(Electronic Commerce)
Order Management
Accounting

Customer Relationship Management
Human Resources Management
Telecommunications

GIS GeoSpatial

Social Media

Engineering, Energy, Aerospace ......



BIG DATA
By the Numbers
2.8 Zetabytes
The amount of information stored worldwide in 2012
140 Zetabytes
The amount of information estimated to be stored
worldwide in 2020
0.5%
Percentage of all the world’s data currently analyzed
33%
Percentage of existing data in the world that could be
useful If properly tagged and analyzed
Over 5,000 miles
The estimated cumulative size of all the world’s data
centers in 2016

Transportation




Making Sense of Data 2analy U'CSV:%
; gu%;% gd’egearmng :E::r: r
It is all about making

business decisions based

on analy3|s of DATA

|.I- =
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4- Create models fm;ﬁ the data to
understand the data and to make predictions

Transportation



Hot Topics In Business

e Big Data Analysis

« Hadoop

« Business Intelligence

e Business Analytics

e Advanced Business Analytics

 Data Management

o Geospatial

« Dimensional Models and Data warehousing
* Predictive Analysis, Forecasting, and Time Series
e Mining

e Modeling

o Data Analytics

« Data quality, security, and privacy ....

Transportation




Sources of Data

e Observations

e Surveys

 Polls

e Interviews

e Questionnaires

e EXxperiments (to understand cause-and-effect events by
controlling some factors)

e Business transactions

« Planning, Designing, Operational

« Payrolls, Funding

« CRM (Customer Relationship Management databases)

 ERP (Enterprise Resource Planning databases)

« HRM (Human Resource Planning databases) ....

Transportation




Introduce Big Data (BD)

* Big data is a popular term used to describe

the exponential growth and availability of
data, both structured and unstructured.

* Measures by the Three vs of big data:
volume, velocity and variety.

« Other Two Dimensions about Big Data:
Variability and Complexity.

http://www.sas.com/en_us/insights/big-data/what-is-big-data.html

Transportation
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Traditional and BD

Traditional Data Big Data

e 3D models

e Audio &
Video

e Simulations

Documents

Finances

Personal File

Payroll

e Images

e |_ocation
Data
(GeoSpatial)

http://www.sas.com/en_us/insights/big-data/what-is-big-data.html
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Big Data Sources

Applications

Transportation



Corporation Data

Corporate Data

-

"4

N

~

Emails,
warranty claims,
structured unstructured | Call center
- Market research

B

Transaction,

T

Payments, :
Sales activity, Analog processing,

Telephone call .. e
ATM,
Medical records records repetitive nonrepetitive
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Corporation Data

-

-

%

unstructured

. Emails,
warranty claims,
Call center,

Market research

Analog processing,

Telephone call records nQanPEtitive
repetitive

Disambiguation
Hadoop Centric
Centric

A
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Corporation Data

D tools

QU

Hadoop

Centric

¢ H ad OOp IS the primary storage mechanism for Big Data with the
following characteristics:

* Managing very large volumes of data

e Managing data on less expensive storage

e Managing data by the “Roman Census” methods
 Storing data in an unstructured manner.

« Open source software framework can store large amounts of
data and run applications on clusters of commodity hardware.

Transportation




Corporation Data

e Technology Services around Hadoop
OO
" OO Da-ta Management

O

Loader

Access O

Analyze
Delete

O
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SAS Data Loader for Hadoop

SAS DATA LOADER
FOR HADOOP AT THE JUNCTURE OF SEVERAL CAPABILITIES

Simple Ul Designed
for Self-Service Data
Preparation

Purpose-
Built to In-Memory for

runin
parallel on Visualization
Hadoop and Analysis
@ Perform Data
Integration and Data
__ Hadoop Quality Tasks

Transportation




SAS Data Loader for Hadoop

SAS® DATA LOADER | SELF-SERVICE DATA PREPARATION, DATA INTEGRATION
FOR HADOOP AND DATA QUALITY FOR HADOOP

Query Load and
and Filter Transform

Hadoop

Business Profile Cleanse
Analyst/Data

Scientist

Transportation



BD Analytics

¢ Big data analytics is the process of examining big data to uncover hidden

patterns, unknown correlations and other useful information that can be
used to make better decisions.”

« With big data analytics, data scientists and others can analyze huge volumes
of data that conventional analytics and business intelligence solutions can't
touch.

» Consider this; it's possible that your organization could accumulate (if it
hasn't already) billions of rows of data with hundreds of millions of data
combinations in multiple data stores and abundant formats.

» High-performance analytics is necessary to process that much data in order
to figure out what's important and what isn't.

Transportation



BD Users




BD Architecture

http://www.sas.com/en_us/insights/big-data/what-is-big-data.html

Transportation



Why is BD Analytics Important?

BIG DATA
ANALYTICS

decision
making

Transportation



Why Big Data?

o Data Growth is Huge.

« All that Data is Valuable.

o Data won't fil on a single computer distributed
Data.

 Distributed Data=Faster Computation.

* [mage Recognition

« Statistical Data Analysis

e Machine learning and more....

Transportation



How BD works and what are the Key Technologies?

There’s no single technology that encompasses big data analytics.
Here are the biggest players:

Data management

Data needs to be high quality and well-governed before it can be reliably
analyzed.

With data constantly flowing in and out of an organization, it's important to
establish repeatable processes to build and maintain standards for data quality.

Once data is reliable, organizations should establish a master data
management program that gets the entire enterprise on the same page (Agile
project management).

Transportation



How BD works and what are the Key Technologies?

Data mining

Data mining technology helps you examine large
amounts of data to discover patterns in the data — and
this information can be used for further analysis to help
answer complex business guestions.

With data mining software, you can sift through all the
chaotic and repetitive noise in data, pinpoint what's
relevant, use that information to assess likely outcomes,
and then accelerate the pace of making informed
decisions.

Transportation




How BD works and what are the Key Technologies?

Hadoop

This open source software framework can store large
amounts of data and run applications on clusters of
commodity hardware.

It has become a key technology to doing business due
to the constant increase of data volumes and varieties,
and its distributed computing model processes big data
fast.

An additional benefit is that Hadoop's open source
framework is free and uses commodity hardware to
store large quantities of data.

Transportation




How BD works and what are the Key Technologies?

|In-memory analytics

By analyzing data from system memory (instead of from
your hard disk drive), you can derive immediate insights
from your data and act on them quickly.

This technology is able to remove data prep and
analytical processing latencies to test new scenarios and
create models; it's not only an easy way for organizations
to stay agile and make better business decisions, it also
enables them to run iterative and interactive analytics

scenarios.

Transportation




How BD works and what are the Key Technologies?

Predictive analytics

Predictive analytics technology uses data, statistical
algorithms and machine-learning techniques to identify
the likelihood of future outcomes based on historical
data.

It's all about providing a best assessment on what will
happen In the future, so organizations can feel more
confident that they're making the best possible business
decision.

Some of the most common applications of predictive
analytics include fraud detection, risk, operations and
marketing.

Transportation



How BD works and what are the Key Technologies?

Text mining

With text mining technology, you can analyze text data
from the web, comment fields, books and other text-
based sources to uncover insights you hadn't noticed
before.

Text mining uses machine learning or natural language
processing technology to comb through documents —
emails, blogs, Twitter feeds, surveys, competitive
Intelligence and more — to help you analyze large
amounts of information and discover new topics and
term relationships.

Transportation



Processing in the Hadoop Cluster

/ Request
Gsas

Results Hadoop Cluster

SAS Data Loader and SAS In-Database Technology can process data in the Hadoop
cluster.

SAS/ACCESS Interface to Hadoop can pass SQL code to the Hadoop cluster, the SAS
Scalable Performance Data (SPD) Engine can submit data sub setting to the Hadoop
cluster, and PROC HADOOP enables you to submit MapReduce programs for further
processing by Hadoop.

Transportation



Processing in a SAS In-Memory Environment

Osas

&

\ In-Memory

Request

/

Data

7\
o~

Results

Co-Located Cluster

The in-memory environment is on a separate set of machines from the Hadoop
cluster.

The SAS server or client connects to the analytics cluster that is remote from the
Hadoop cluster, submits a request, loads the Hadoop data to the in-memory
environment, processes the request, and then sends only the results back to SAS.

Transportation



Processing in a SAS In-Memory Environment

/ Hadoop command

Gsas

Data

Hadoop Cluster

SAS Visual Analytics, SAS In-Memory Statistics, SAS High-Performance
Analytics products (such as SAS High-Performance Data Mining, SAS
High- Performance Econometrics, SAS High-Performance Optimization,
SAS High- Performance Statistics, and SAS High-Performance Text
Mining), SAS High- Performance Risk, and SAS Visual Scenario
Designer can process Hadoop data in an in-memory environment.

Transportation



The Hadoop Platform

HADOOP PLATFORM

MapReduce Alternatives

Data Data
Processing Processing

YARN
Resource Management

HDFS
Distributed Storage

» Hadoop Distributed File System (HDFS).
» Hadoop YARN - a resource-management platform responsible for managing compute
resources in clusters and using them to schedule users’ applications.

Transportation




The Hadoop Platform

Transportation



Video Explaining Big Data

Transportation


https://www.youtube.com/watch?v=7D1CQ_LOizA

BIG DATA, WHAT'S THE BENEFIT FOR
TRANSPORTATION?

Asset Management
Big data presents opportunities to identify problems,
analyze and reduce project costs.

Real Time Traffic Management

Big data provides new opportunities to predict
congestion before It happens, using a combination
of real time information, historical trends and
clever algorithms

Transportation



BIG DATA, WHAT'S THE BENEFIT FOR
TRANSPORTATION?

Asset Management
Big data presents opportunities to identify problems,
analyze and reduce project costs.

Real Time Traffic Management

Big data provides new opportunities to predict
congestion before It happens, using a combination
of real time information, historical trends and
clever algorithms

Transportation



Planning
An understanding of origins and destinations of
trips — why, who, how and when they are made.

Funding
Big data presents funding, expenditures, and cash
models.

Data Security
Big data helps you discover the ‘who, what, when,
where and why' of any security event.

Transportation



Open Government

Big data analytics can help governments improve
the way they allocate funds by finding and
eliminating potential inefficiencies in spending.

Transit

Transit authority officials can use ticketing data
correlated with GPS data to analyze rider habits,
traffic schedules and other factors that influence
how people get around town.

Transportation



State and Local Government

Data-driven
Intelligence

Identify in
specific
locations
through

hotspot maps

Statistical
models and
pattern
analysis

Collect,
Analyze,

Understand
Monitor, and

Detect

Gain new
insights and
efficiencies

Rapid, cost-
effective
analytics

Transportation



Study BD Challenge

» Big Data
Management
e Data
Visualization
» Big Data
Analytics
e Statistical U e
Methods for
Data Science
e Google

BigQuery

Transportation



North Carolina Government Data Analytics
Center (GDAC)

Data & Analytics

http://it.nc.gov/nc-gdac

Transportation


http://it.nc.gov/nc-gdac
http://it.nc.gov/nc-gdac
http://it.nc.gov/nc-gdac
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Dashboards SAP Business Objects

Program type  Powell Bill . Calendar Year 2015 '

Summ... [ Program Revi... [{elEllessauEyEt

Grantees Ranked by Balance

(G OF GRARLOTIE | 9 288 457 -
CITY OF RALEIGH 10,119,110. CITY OF CHARLOTTE

CITY OF GREEMSBORD | 7,214,6071.1 Num of Agreements 4

CITY OF WINSTON- £,387,020.3

CITY OF DURHAM 5,883,844.0 $79,712,945.81 $60,424,458.64 $19,288,487.17
CITY OF FAYETTEVILLE  5,426,591.1 W Application Amount [ Agreement Amount [l Claim Amount [ Balance
TOWN OF CARY 3,550,418.9

CITY OF HIGH POINT 28578376 $90,000,000

CITY OF WILMINGTON | 2,832,660.9 $80,000,000

CITY OF ASHEVILLE 2,362,112.1

CITY OF GREENVILLE | 2,171,367.0 $70,000,000

CITY OF CONCORD 2,168,910.4 $60,000,000

CITY OF GASTOMIA 2,015,148.8

CITY OF JACKSONVILLE- 1,769,306.3 $50,000,000

CITY OF ROCKY MOUNT | 1,627,258.6 $40,000,000

TOWN OF CHAPEL HILL | 1,452,133.4

CITY OF BURLINGTOMN | 1,435,202.7 $30,000,000

CITY OF WILSON 1,373,040.2 $20,000,000

TOWN OF 1,281,540.0

CITY OF KANNAPOLIS 1,244,815 $10,000,000

CITY OF HICKORY 1,202,831.8 $0

CITY OF GOLDSBORO  1,003,458.4

TOWN OF APEX 005 45258

CITY OF SALISBURY 965,470.88 | v
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Powell Bill Expenditures

Graph |~ Table

}enditure Amount =

Grantze = IIIPD$

CITY OF ALBEMARLE 1,728
CITY OF ARCHDALE 855
CITY OF ASHEBORO 2,574
CITY OF ASHEVILLE 7,159
CITY OF BELMONT 935
CITY OF BESSEMER. CITY 417
CITY OF BOILING SPRING LAKES 866
CITY OF EREVARD 538
CITY OF BURLINGTON 4,340
CITY OF CHARLOTTE 70,206
CITY OF CLAREMONT 176
CITY OF CLINTON 773
CITY OF CONCORD 5,435
CITY OF CONOVER 793
CITY OF CREEDMOCR 291
CITY OF DREXEL 256
CITY OF DUNN 1,077
CITY OF DURHAM 18,267
CITY OF EDEN 1,434
CITY OF ELIZABETH CITY 2,450
CITY OF FAYETTEVILLE 14,756
CITY OF GASTONIA 6,022
CITY OF GOLDSBORD 3,002
CITY OF GRAHAM 1,182
CITY OF GREENSBORO 21,323
CITY OF GREENVILLE 7,781
CITY OF HAMLET 585
CITY OF HAVELOCK 1,511
CITY OF HENDERSON 1,156
CITY OF HENDERSONVILLE 1,406
CITY OF HICKORY 3,654
CITY OF HIGH POINT 8,712
CITY OF HIGH SHOALS 4
CITY OF JACKSONVILLE-FINANCE DEFT 5,074
CITY OF KANNAPOLIS 4,087
CITY OF KING 633
CITY OF KINGS MOUNTAIN 1,465
CITY OF KINSTON 1,891
CITY OF LAURINBURG 1,271
CITY OF | FNOTR 1717

< >

200,000 -

150,000

100,000

50,000

Expenditure Amount (*1,000)

All Expense Types

Expenditure Amount (*1,000)

® Bikeways

) Bridge Constr
Curb & Gutter
Debt Service .

@ Drainage & St

@ Engineering

B Greenways
Maintenance
MNew Constru...

@ New Equipment

B Paving & Res...

@ Rignt of Way

@ sicewalks
Snow & lce R...

@ 2012
@ 2013
2014

https://bo.ncdot.gov/BOE/OpenDocument/opendoc/openDocument.jsp?sIDType=CUID&iDoclD=kIZTNtAAA9L5M5EAQBUAISIC8T8
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Graph ﬁ‘
Expenditure Amount
Apply - - - -

Program Year 2012 = 2013 & 2014 £ Overall Result =

-D Grantse = *1,0004 | *1,000% | *1,000% | *1,000%
CITY OF ALBEMARLE 626 558 544 1,728

) ) CITY OF ARCHDALE 253 390 252 895 ~

- ) CITY OF ASHEBORO 782 891 G901 2,574
CITY OF ASHEVILLE 2,362 2,400 2,435 7,199

. ) CITY OF BELMONT 267 271 356 935
CITY OF BESSEMER CITY 141 152 124 417
CITY OF BOILING SPRING LAKES 283 247 337 B66
CITY OF BREVARD 166 271 101 538
CITY OF BURLINGTON 1,437 1,450 1,453 4,340

— CITY OF CHARLOTTE 19,700 25,566 24,941 70,206

CITY OF CLAREMONT 161 11 4 176
CITY OF CLINTON 256 258 260 775
CITY OF CONCORD 1,803 2,388 1,245 5,439
CITY OF CONOVER 213 327 253 793
CITY OF CREEDMOCR. 21 104 117 241
CITY OF DREXEL 191 39 5 256
CITY OF DUNN 277 352 M7 1,077
CITY OF DURHAM 5,945 65,094 6,227 18,267
CITY OF EDEN 467 485 482 1,434
CITY OF ELIZABETH CITY 365 1,257 B&8 2,490
CITY OF FAYETTEVILLE 5,507 5474 3,815 14,796
CITY OF GASTONIA 1,970 1,998 2,054 6,022
CITY OF GOLDSBOROD 1,004 1,001 9597 3,002
CITY OF GRAHAM 390 358 304 1,182
CITY OF GREENSBORO 7,266 7,750 6,266 21,323
CITY OF GREENVILLE 2,212 2,983 2,586 7,781
CITY OF HAMLET 203 163 220 586
CITY OF HAVELOCK 867 495 550 1,911
CITY OF HENDERSON 503 310 3 1,156
CITY OF HENDERSONVILLE 350 671 385 1,406
CITY OF HICKORY 1,215 1,239 1,240 3,694
CITY OF HIGH POINT 2,858 2,913 2,541 8,712
CITY OF HIGH SHOALS 2 48 13 64
CITY OF JACKSONVILLE-FINANCE DEPT 2,024 916 2,133 5,074
CITY OF KANNAPOLIS 1,134 1,283 1,570 4,087
CITY OF KING 158 216 219 633
CITY OF KINGS MOUNTAIN 476 399 554 1,469
CITY OF KINSTON 626 636 629 1,891
CITY OF LAURINBURG 470 428 373 1,271
CITY OF LENOIR. 570 572 576 1,717 N




ienditure Amount =

Grantss = 000 §

CITY OF ALBEMARLE 1,728
CITY OF ARCHDALE 895
CITY OF ASHEBORO 2,574
CITY OF ASHEVILLE 7,199
CITY OF BELMONT 835
CITY OF BESSEMER CITY 417
CITY OF BOILING SPRING LAKES B&6
CITY OF BREVARD 338
CITY OF BURLINGTON 4,340
CITY OF CHARLOTTE 70,206
CITY OF CLAREMONT 176
CITY OF CLINTON 775
CITY OF CONCORD 5,435
CITY OF CONOVER. 793
CITY OF CREEDMOOR. 241
CITY OF DREXEL 256
CITY OF DUNN 1,077
CITY OF DURHAM 18,267
CITY OF EDEN 1,434
CITY OF ELIZABETH CITY 2,450
CITY OF FAYETTEVILLE 14,756
CITY OF GASTOMIA 6,022
CITY OF GOLDSBOROD 3,002
CITY OF GRAHAM 1,182

CITY OF GREENVILLE 7,781
CITY OF HAMLET 586
CITY OF HAVELOCK 1,911
CITY OF HENDERSON 1,156
CITY OF HENDERSONVILLE 1,406
CITY OF HICKORY 3,654
CITY OF HIGH POINT 8,712
CITY OF HIGH SHOALS &4

CITY OF GREENSBORO

Expenditure Amount (*1,000)

All Expense Types

8,000

6,000 -

4,000 o

2000 T

Expenditure Amount (*1,000)

B Bridge Constr...
0 Engineering
Maintenance
FPaving & Res. .
@ Right of Way
@ sidewalks

® 2012
o 2013
2014




Decision Tree with SAS® Visual Analytics

Decision Tree of Elapsed Max CPU Time

Elapsed User CPU Time

<5911 =591

Counl: 842
Awmrage: 33,
Std Dew: 529

'Hour of Day

Coumnl 20
Awaraga: 115,
Std Dew: 268

0100, 0200,0500, 0600,1... EIE’IDEI.D#UJ..DBDD

CRCTED EHE =
Std Dev: 518,

Max Memory Usage Max Memory Ls age

< TAG123264 >=T7461232.. <746123264 >=74G61232...

T R | . 12 L S8 | 1
Count: 380 Count: 12 Count: 428 Count: 12
Auerage: 15, Awerage: 1., |Poerage: 43,0 Pwerage: 61
StdDev: 33.2... |5idDev:-080... |5td Dev: BZO... |Sid Dew: 374,

Elapsed Time

<16839.19.. >=16839.1..

l — ] _I ______ g
Count: 384 Count: &
Awerage: .. | Awerage: 37
Std Daw! 3534 | Std Dew 533
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Demo:

NCDOT
SAS Model & SAS VA
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Dashboards with SAS® Visual Analytics
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Construction Dashboard ~ DataRefresh | Overall Forecast — Fiscal Year Breakdown  Individual Project Payouts ~ LetDelay = Custom - ProjectSetup | Custom - Overall Forecast |~ Custom - Fiscal Year Breakdown ~ WhatIf-Setup ~ What|f - ForecastFiscal Year ~ Whatf - Forecast Quarterly = What I - Forecast Monthly

Construction Dashboard provides detailed forecasts for active and future construction projects; monthly or fiscal year views are supported. Payout curves can be viewed from the
aggregate down to the individual project level.A breakdown of project let delays is also provided.

Click Here to view Revenue Dashboard

NCDOT

NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

Standard Forecast Custom and What If Forecast
Setup Custom Setup
Data Refresh: Select source files to refresh the reports Project Setup: Modify parameters and refresh custom construction expenditure forecast
Available Reports Available Reports
Overall Forecast: Overall construction expenditure forecast by month and year Overall Forecast: Custom Overall construction expenditure forecast by month and year
Fiscal Year Breakdown: Overall fiscal year construction expenditure forecast Fiscal Year Breakdown: Custom Overall fiscal year construction expenditure forecast
Individual Project Payouts: Payout curves by project What If Setup
Let Delay Breakdovin: Various summarizafions of project et delays Download Parameter Form: Allows for customization - Modify project cost, let delay, or remove a project

Upload Parameter Form: Upload parameter form(automatically updates all what-f forecast reports)

Available Reports
Forecast - Fiscal Year: What-f Overall fiscal year construction expenditure forecast

Forecast - Monthly: What-if Overall construction expenditure forecast by month and year

Transportation



Construction Dashboard ~ DataRefresh | Overall Forecast

Fiscal Year Breakdown

Indhvidual Project Payauts

LetDelay  Custom - Project Setup ~ Custom - Overall Forecast

Custom - Fiscal Year Breakdown

Whatli-Setup | Whatlf - Forecast Fiscal Year  Whatf - Forecast Quarterly - WhatIf - Forecast Monthly

Upload Date Fiscal Year STIP No STI Category Project Type Sub Type Let Type Bid Status Bid Fund
| 145602015 v ||| 2009 2029 || || A0009B 1| L MssinG_ LA {1 L MBSING_ |1 L MBSING_ || AWARDED || (missing values)
& ||| |A0010M || DIVISION LB | | BRIDGE | BORL || NOT AWA LJF
S | | A0011EB [ JEX L|BK || CAPACITY | /DAL | NOT AWARDED LS
| A0C || REGIONAL LJEB | FERRY || DoL
|| B-0g2 allk™ STATEWIDE LJF allh™ HIGHWAY alll™ DORL
4 | IC
Payouts: Monthly Forecast
Actual (millions)
80
560 Al
) ' j —— tual
W i I g [ 351
540 | "
{
$20
o)
50 o
2005 2010 2015 2020 2025
Yearly Forecast Yearly Forecast Summary Table
Actual / Forecast (milions) Fiscal Year & Actual Forecast
2008 520,858,113 §23,103,491 A
5800 2006 §164402730 $163,615,182
2007 5206,407 316 §200,841,988 .
$600 2008 §308,9%5,282 $403,540 500 '
2008 $401,557 264 $504,188,266
O Azl u
I rorecast | | 2010 §350,089 547 §365,654 578
2011 §372,266 994 §367,266,730
5200 2012 §422,007 791 $427,004 364
ﬂ I 2013 §516,184940 $516,888,747
== 2014 §575,090,128 $564,860,947
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2013 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
2018 $500,008 088 $631,500,002

Fiscal Year

-
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Construction Dashboard  Data Refresh | Overall Forecast

Fiscal Year Breakdown

Individual Project Payouts ~ LetDelay ~ Custom -ProjectSetup — Custom - Overall Forecast

Custom - Fiscal Year Breakdown

Whatlf-Setup ~ Whatlf - Forecast Fiscal Year

WhatIf - Forecast Quarterly  Whatf - Forecast Monthly

2005 2006 2000 2008

2009 2010

2011

2012 2013

2015 2016 2020 2021

Forecasiby...|Forecastby..| [

2022

2023

2024 2025

2026

Upload Date Fiscal Year STIP No §TI Category Project Type Sub Type Let Type Bid Status Bid Fund
| 148ep2015 v || 2005 2029 || || A-0009B ||| MssinG_ LA S ssiNG_ “l1| || MssiNG_ || AWARDED . (missing valuzs)
& & ||| |A00108 || DIvisioN L8 || BRIDCE || BDRL || NOT AWA LJF
a5 10 || A-0011B8 || EX L|BK || CAPACITY || DAL || NOT AWARDED s
|| A0011C || REGIONAL ||EB | FERRY || DDL
|| B-g6e2 || L sraeioE LIF S| L eswAY | R
4 | [»
Fiscal Year Forecast
Actual | Forecast (millions)
5800
5600
O Actul
5400 M Foratast
) |:I ﬂ ﬂ |:I
2005 2006 2007 2008 2009 2010 2011 2012 2014 2015 2016 2017 2018 2020 201 202 223 2024 2025 2026 2027 2028 2029
Fiscal Year
Forecast by ST Category
Forecast (millions)
5800
5600 STI Category
B _MSSING_
DMSION
WEX
il HREGIONAL
W STATEWIDE
5200

2027 2028 2029
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Construction Dashboard ~ Data Refresh ~ Overall Forecast ~ Fiscal Year Breakdown  Individual Project Payouts

LetDelay =~ Custom -Project Setup ~ Custom - Overall Forecast

Custom - Fiscal Year Breakdown ~ What - Setup ~ What If - Forecast Fiscal Year - Whatf - Forecast Quarterly — What If - Forecast Monthly

Let Date Year STIP No STl Category Project Type Sub Type Project Type Division
13Dec2003 01Jan2030 || || 1Year || A-000%B S| L) MSSING_ 211 MISSING_ 2L MISSING_ |8 |1
& ] 2Years AQD1044 DIVISION BPOC BICYCLE AND PEDESTRIAN BD 10
15Dec2005ﬁ DWJEHQDEDﬁ - - - - - - -
V] 3Vears /81037 LBt Ljcmy || BRIDGE Lt Ut
| /81382 | REGIONAL |08 || CAPACITY || Oiher 12
/82146 [*]|| | STATEWIDE (||| ooL ] || [ HGHwAY LJu L1
4] [ [v]
Let Data
STIPNo & Description Bid Status Latest Cost Design Build Let Date (current)  LetDate (nist)  Let Delay
A-Q009B US T4 FROMUS 129 AT ROBBINSVILLE TONC 143 NORTHOF CH...  NOT AWARDED 578,000,000 NO 012017 0ui2017 0 +
AQD1044 NORTH OF 240 IN ASHEVILLE TO LS 25, NOT AWARDED 589,000,000 NO (1Jan2022 01Jan2022 0
B-1037 S0UTH FORK NEW RIVER. REPLACE BRIDGE NO. 39 (COORDINAT... AWARDED 52430000 NO 01Jan2010 17Fedz009 318
041207 ODINMC 3R MUCD O AP DIVCD AVCDC! M Ak KIS 44 Qi NAC UAD A *?@ A TA 4NN NAN KN N4 Aua2NN0 NANAAINNR RNN n
Design Build vs. Let Delay Scatter Plot: Project Costvs. Let Delay
Let Delay Let Delay
20 ’
2000
100
1000
Q
[} [
0
o
0 o @ ]
-100 i
100 g .
[ [
2 b
200 :
NO YES ) :
Design Build 2000 ,
Praject Cast v ,
W10 @=50 M1 @110 M O 10t 50 Ml
50 $200 5400 $600 5800
¢ |Project Cos...|Project Cos... Design Bul.. | Design Buil..| b Latest Cost (millons)
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Construction Dashboard — Data Refresh ~ Cwerall Forecast  Fiscal Year Breakdown  Individual Project Payouts  LetDelay - Custom -Project Setup — Custom - Overall Forecast - Custom - Fiscal Year Breakdown — Whatlf-Setup  WhatIf - Forecast Fiscal Year  WhatIf - Forecast Quarterly - What If - Forecast Monthly

Let Date Year STIP No STl Category Project Type Sub Type Project Type Division
13Dec2005 01Jan2030 || || 1Year || A-00098 2111 MISSING_ 1| L) _MISSING_ S| L) MISSING_ LB S
[ i || 2Years || A-0010A4 || DIVISION |_|BrOC || BICYCLE AND PEDESTRIAN |_/BD L[10
15[)ec2005@ mJanZDBDﬁ
|v] 3Years || B-1037 | JEX ey || BRIDGE LI U
| |B1382 || REGIONAL L || CAPACITY || ther |12
| | B-2146 M |_| STATEWIDE v | /ool ] || HIGHWAY v Ly v L1
[4] [
Let Data
STIPNo & Description Bid Status Latest Cost Design Build LetDate (current)  Let Date (hist) Let Delay
A-0009B US 74 FROMUS 129 AT ROBBINSVILLE TONC 143NORTHOF CH.. | NOT AWARDED §78,000,000  NO 01Jui2017 01Jui2017 0 +
A-0010A4 NORTH OF I-240 IN ASHEVILLE TO US 25, NOT AWARDED 89,000,000 ' NO 01Jan2022 01Jan2022 0
B-1037 SOUTH FORK NEW RIVER. REPLACE BRIDGE NO. 39 (COORDINAT... | AWARDED $2450,000 | NO 01Jan2010 17Feb2009 8
Q1207 QDINME 2R NMUEDR QI ACK DIVED AVEDRC MIAT AR, 44 QIMFNC WAD Al @D b T4 4NN NAN_| MA N4Auatnng N4NArINNA RN H
Project Cost vs. Let Delay Scatter Plot: Project Costvs. Let Delay
Let Delay Let Delay
6]
200
2000
150 i
1000 -
¢ a
, 0 0
100 e
] il O & Q
2 -1000 g .
8
0 [
-2000
1010 50 Ml 1t 10 M <1 Ml =50 M [
Project Cost -
50 5200 5400 600 $800
Project Cos ..‘Pro]ectCos | Design Buil. .|Deswgﬂ Buil. ‘ b Latest Cost (millions)




Construction Dashboard ~ Data Refresh  Overall Forecast | Fiscal Year Breakdown  Individual Project Payouts — LetDelay  Custom - ProjectSetup — Custom - Overall Forecast  Custom - Fiscal Year Breakdown — What f- Setup | Whatlf - Forecast Fiscal Year | What If - Forecast Quarterly ~ What If - Forecast Monthly

2003 2021
b
005 2021

What If Fiscal Year Forecast
What If Forecast / Standard Forecast / Forecast Change (billions)

$10

505
O What f Forecast
W Standard Forecast
§0( == | W Forecast Change
($0.5)

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 019 2020 2021 2022 2023 2024 2025 2026 2021

Fiscal Year
Fiscal Year Forecast Change What If Fiscal Year Summary Table
Forecast Change (milions) FiscalYear & Standard Forecast What If Forecast Forecast Change

i [ 005 §26,042538 §26,042538 50 A

2006 177,347,208 177,347,208 50

200 2007 5249113206 $248,885,280 ($227,926)

2008 $434,840347 343153514 ($1,206853)
2000 §533,315,822 §533,315,822 50

(5400) 0 $388,622781 $388,622781 50

o 5296 566,51 296,566,512 50
a2 452,188,018 452,188,018 50 .

(3600) ‘ a1 $550453 440 $550.975,208 (§78:121)

14 $530,046,81 526650951 (63,386.864)

a1 §735,301,191 $582,17928 ($153121.95)

bicd 16 795450885 $327.04322 (4467 516.563)
2005 2006 2007 2008 2000 2010 2010 2012 2013 2004 2015Fisi::383[2017 06 2019 00 2 A2 D AW AR AN AN i 85 S e |
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Construction Dashboard ~ DataRefiesh | Overall Forecast

Fiscal Year Breakdown

Individual Project Payouts

LetDelay ~ Custom - Project Setup ~ Custom - Overall Forecast

Custom - Fiscal Year Breakdown

What - Setup ~ WhatIf - Foracast Fiscal Year

WhatIf - Forecast Quarterly = What If - Forecast Monthly

Upload Date Fiscal Year STIP No ST Category Project Type Sub Type Let Type Bid Status BiJ

|238ep2015 v|| 2005 2029 ||| 25004 v ||| | mssiG_ L|B || MIsSING. || MSSING_ || AWARDED LJF
& 15
2005 2016
4] ] »
STPNo &  Program Code Division County STl Category Let Type Sub Type Bid Status Latest Let Date Latest Cost
B-25004 ] 1 DARE _MIBSING_ _MIBSING_ _MIBSING_ AWARDED 01Nov2013 $3602,235,000
Payout Table Individual Payout Curves
STIPNo & Fiscal Year = Date Forecast Actual cume_current_amt / cume_future_amt (millions)

B-2500A 2014 01Fed2014 $507 485 il
B-2500A 2014 01Mar2014 $2,249,785 52,284 140 525
B-2500A 2014 01Apr2014 $1,806,231 52204722
B-2500A 2014 01May2014 $343,202 $355,033
B-2500A 2014 01Jun2014 $1535,747 §1591,134 50
B-2500A 2015 01Jui2014 $702,315 §704735
B-25004 2015 01Aug2014 $959,096 5985302
B-2500A 2015 013ep2014 $645,399 $637,259 E 15
B-2500A 2015 010ct2014 $1.205671 $1,236,350
B-2500A 2015 01Nov2014 $6838,303 $866,858
B-2500A 2019 (1Dec2014 428,803 435,000 0
B-2500A 2015 01Jan2015 $453,282 5480,000
B-2500A 2015 (1Fed2013 $431,982 B434 fgd
B-2500A 2015 012015 $603,353 5616,824
B-2500A 2015 01Apr2015 478,687 5488421 3 ¥
B-2500A 2015 01May2015 $439478 5445306
B-2500A 2015 01Jun2015 448,398 547433 5 .|:I
B A6 Uiizots $1108782 OfFeb. DIAPZ. Otun. DA D102 OfDec.. OfFeb. O1Ap2. Ofn. OlAug. D102 OfDec.. OfFeb.. O1AD2. Oilkn.
B-2500A 2016 01Aug2013 $1,200,523 OfMar.. 0fMay.. O0fJul2.. 01Sep.. OfNov.. OtJan.. OiMar. OiMay. 01Jul2.. 01Sep.. ONov.. O1Jan. OfMar. 01May..
B-2500A 2016 015ep2015 $1,142,920 Date
B-25004 2016 010ct2015 $1137.079 E O cume_curent_amt @ cume_future_amt

Transportation



Revenue Dashboard  DataRefresh | Overall Forecast  Diesel Foratast  Gasoling Forecast  WhatliSetup — Whatlf Overall Forecast — What f Diesel Foracast  What If Gasoline Forecast

1996 2023

| 165ep2015
1996( 2018

[ =3
I

Overall Fuel Consumption Forecast
Total Fuel Consumption (millions)
600
0 N %L 4 TP oy A TR b Tofal Futgl Cansumption
400 v . ol M LA AL ") / 0 1 ! ) W . d X v ' e Predicted Values
300
1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
Fiscal Year Overall Fuel Consumption Forecast Fiscal Year Summary Table
Actual Values | Predicted Values (bilions) Fiscal Year Actual Values Predicted Values
; anannn 1996 2207 642,531 . =
. 1997 4500555 837 . i
. 1998 4713614748 . :
O ctual Values 1998 4,967 575,356 . 1
: W Predicted Values 2000 507865171 .
; 2001 5073,500,531 .
eaeegjﬂ;;;aeaeeae%%%% 2 e
B b A
5L GG G % D e e e T b T s 5178307319
Fiscal Year 2004 5366,350,040 v
Diesel Forecast Gasoline Forecast
Diesel Consumption (millions) Gasoline Consumption (millions)
150
125 500
100
p ==t [)izze| Consumption 400 e (3350102 Consumption
& Band Flot . Band Plot
0 g Predicted Valles 00 g Predicted Values
25
200
0
1996 1998 2000 2002 2004 2006 2008 2010 2012 014 2016 2018 1996 1998 2000 2002 2004 2006 2008 2010 2012 24 2016 2018
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Using Tableau for Decision




The NCDOT distributed more than $147.7
million in State Street Aid, also known as the
Powell Bill fund, to 507 municipalities across
the state per population and mileages.

Tableau used to visualize the initial allocations.
Simple Dashboard helps to identify which city

had received the largest allocations from 507
municipalities.

$ 147,728,810.43
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Format

iz AE
=] [ ]

Server

Min dow

Abc

Help

[l = Mormal

File Data Worksheet Dashboard Story  Analysis  Map
€M B R P &
Data | Analytics = Pages
ng'g-export (2014 Allocations and B...
Dirnensicns EL -
abe F11 Filters
#  GranteeID
Abc Grantee Mame
fbc Measure Names
Marks
¥ Circle -
& @ 155
Color Size Label
‘Detail Tocltip
Measures
# 2014 Allocation Amount & SUM(Population A..
# Agreement -
# Beginning Balance  7/1/14 @ SUM(Mileage Am..
# Ending Balance  6/30/15 5% | Grantee Mame
# Mileage
#  Mileage Amount
# Population SUM(Population Amount)
# Population Amount s
= MNumberof Records 411 16,223 206
H  Megsure Volues

1 1]}
Columns

Rows

CITY OF

CITY OF

CITY OF

TOWHN
OF

CITY OF

CITY OF

HIGH
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Tableau - PowellBillDe

File . Data Worksheet Dashboard Story  Analysis  Map  Format  Server  Window  Help
.I.l.} - H EI' |JT|=I_T E@mv F“v lv '|:|'
Dashboard $
Towns Allocation Scales 7
[4g 2014 Allocation Amount =

[ Towns Allocation Scales

CITY OF
CITY OF
DURHAM
[0 Horizontal  [a Irmage o
= Vertical & Web Page
A Text [] Blank
Mew ohjects:
| Tiled || Floating
CITY OF
Layout
Dashboard Grantee Name CITY OF WINSTON-SALEM

> [2 Tiled Mileage Amount 1,679,913

FPopulation Amount: 4,841,348
2014 Allocation Amount

Grantee Name 2014 Allocat.. Beginning B.. Ending Bala.. Mileage Mileage Am.. Population Populatio.. =
CITY OF CHARLOTTE »

Dashboard CITY OF RALEIGH 10,512,455 0 0 1,075 1,765,358 475538 8747007 [

Sizet  Desktop - CITY OF GREENSBORO
w 1000 E h 800 E CITY OF DURHAM

CITY OF WINSTON-SALEM
CITY OF FAYETTEVILLE

TR MiE T A DV

[7] Show Title

EJ Data Source ‘ 2014 Allocation Amount | Towns Allocation Scales | B9 Powell Bill Prorgram Dashbo... | £ 23
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Conclusion

Using Big Data does come with its own set
of challenges, including data security and cluster

of networks that turn big data into ‘Smart Information’.
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Contact Information & Questions

Dr. Majed Al-Ghandour, PhD, PE, CPM, M.ASCE
Manager

Division of
Planning and Programming

malghandour@ncdot.gov

919-707-4620

Transportation
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