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Executive Summary

This project aims to provide a web-based tool to transportation agencies to help understand and
analyze the economic activities and transportation movements across different scale and geographic
regions. This tool seeks to help transportation agencies by simplifying the process of locating businesses
of various types, comparing economic and employment metrics in different locations, which in turn,
helps the agencies in understanding transportation infrastructure needs and impacts without the need
of specialized GIS software. The tool also provides the agencies the ability to export the data for
presentation purposes.

The business location data used in this project is the InfoUSA Marketing, Inc. —(“InfoGroup”)
business records dataset which contains detailed information of business establishments. The business
establishment data and other open data for New York State are combined and housed within open
sourced development framework to allow NYSDOT and related transportation stakeholders to easily
analyze planning metrics such as number of businesses, business volumes, number of employees in
several different ways.

In the development of the tool, popular Javascript frameworks and libraries were chosen to work
on this project such as: NodelS, Leaflet)S (mapping), ExpressJS (server) and PostgreSQL (RDBMS) for
open sourced support and integration. The primary purpose of using open source environments is to
keep the application development process transparent and the tools to be available to other agencies in
the state.

Some of the visualization tools include features such as: layers-based query (zip code, county,
MPO, etc.), query using drawing tools and query around selected road sections. After each query, the
interface provides information such as infoGroup IDs, street addresses, sales volume, employee size,
NAICS and SICS classification codes, and other attributes, as well as, descriptive statistics (average,
summation, etc).

User authentication and access incorporates the different user levels to manage and edit
business information on the platform and to fix errors in the business establishments dataset. Changes
to the dataset are recorded with auditing capabilities for administrators with the required access.

A user manual is provided to get new users started. It serves as a tutorial and a listing of almost
all the features available in the web-application. It is advisable to refer to this manual if users are not
sure how to handle certain tools.
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1. Introduction and Problem Statement

One of the main tasks of transportation agencies is to study and analyze the economic activities
and transportation movements across different geographic regions. Depending on the scale of the
analysis, it is necessary to have information about the diverse categories of business establishments to
understand transportation infrastructure needs and the impacts of various transportation planning
initiatives such as transit-oriented development, roadway maintenance and understanding multimodal
user base, to name a few.

One of the sources of business location data that NYSDOT utilizes for business locations is from
InfoUSA Marketing, LLC (“InfoGroup”). This establishment location dataset contains granular information
of businesses such as, street address, sales volume, employee size, NAICS and SICS classification codes,
and other crucial attributes. The transportation agency planners and modelers need to contextualize
these data to be able to provide analyses on infrastructure needs, evaluate and propose policy
initiatives. A tool that can help extract, visualize and summarize the business establishment data from
the perspective of type of business, number of employees, sales volume, etc. would be very useful in this
regard. Furthermore, as the business establishment data comes from a diversity of sources, it is prone to
contain uncertainty, redundancy and error. Hence, additional functionality to edit erroneous or
inaccurate data can help improve data quality. This tool must also be able to integrate with existing
analytical tools available to NYSDOT for seamless access to users.

Therefore, the goal of this project is to provide the NYSDOT and relevant transportation
stakeholders with a web-based GIS application where users could utilize this dataset for different
operations:

Data dissemination

Query, analysis and visualization
Data maintenance

Data quality check

In the next section, the Research Objectives of this project are explained in detail. The third
section, Methods, details the choice of tools for this project. Fourth and fifth sections elaborate each of
the functionalities and design aspects of the tool.

2. Research Objectives

As mentioned earlier, key functionalities of the tool are to extract, visualize and summarize
business establishment data, ability to ensure data quality and integrate with an existing NYSDOT
open-sourced analytics framework.

To elaborate on each of the objectives for this project, we divide them into four different groups:

1. Visualization Capability: Ability to visualize businesses points on a map, display statistical analysis
and information and easily view key data fields



2. Querying:
a. Have predefined GIS layers to query, such as:
i. MPQ'’s, NYS Counties, DOT regions, Municipalities, etc...
b. Querying by Street Names (OSM)
c. Graphically using Geometries
i Euclidean Distance
ii. Manhattan Distance
d. Non-spatial data
i Company Name
ii. Employee Size
iii. NAICS, SIC and Match Code

3. Editing: the original business location data collection was performed by people. As a result,
inaccuracy or duplication of data is inevitable. Therefore, there is a need to provide an interface
with:

a. Multi User Editing and Archiving: to be able to correct spotted errors in the dataset.
b. Continuous Versioning and Preserving Editing History: in case we want to refer to the
original or past data.

4. User Authentication: to allow data dissemination and management, it is necessary for users to
have an account to mitigate unauthorized access and also, to differentiate different user
privileges:

a. Normal users
b. Editors: allow for submission of changes to the dataset.
c. Administrator: review and approvals

3. Methods

In order to achieve the stated objectives appropriate software tools and datasets have to be
chosen. This section explains various tools chosen to integrate data and visualization capabilities.
Furthermore, datasets that are relevant and useful for users of this tool in extracting and visualizing data
are also explained.

Integration of the existing analytics platform is also an important consideration in the
development process of the tool. This would help in seamless transition of existing users and
authorization schema. Thus, all of the tools developed for this application are open sourced. Choice of
open source software also helps in advancing development of the tool in future.

3.1 Software tools

For the development of this project, popular open source software tools were chosen. As most
of them are widely used by developers, it is fully maintained by the community and also, it is also
convenient to receive support for future capabilities. Moreover, this tool will be able to integrate with
the existing analytical tools as it is also an open source program.



By using open source libraries, we could also easily modify some parts of the code to fit our
needs. For instance, when we modified the chosen pie chart library, d3pie.js, to produce a desired
outcome when we select different sections of the chart at the same time (discussed more in detail later.)

® Basic Javascript stack

Node.js v12.18.3 LTS. End-of-Life: 2022-04-30
Express)S v4.16.3

o EJS templating language

o PostgreSQL v12.0. End-of-Life: 2024-11-14

o

3.1.1 Front-end Libraries

Bootstrap v4.5.3 as the general theme of the application and JQuery v3.3.1 to control the
flow/actions. JQuery Ul v1.12.1 for the autocomplete/dropdown functionality.

3.1.2 Mapping

Leaflet)S v1.7.1 is used as the base library to display the map and the different OSM base layers
providers, along with the basic required tools in GIS applications. (i.e., zoom, select, pan, etc.)

There are couple of plugins added to Leaflet)S that provides the functionality to draw figures and
facilitate displaying drawing information:

Plugin Name Description/Purpose Version
Marker Cluster Create clusters of markers to display businesses points. v1.4.1
Leaflet Measure Path Displays measurements of drawn objects. v1.5.0
Leaflet FeatureGroup Allows subgroups for the Marker Cluster plugin. This v1.0.2
SubGroup helps grouping correctly when the map is filtered by

NAICS or Match code.
Leaflet Editable Provides tools to draw objects on the map. v1.2.0
3.1.3 Table

All the tables in the application are made using the library: DataTables which is a plugin to
jQuery for tables.

DataTable extensions used:

1. Buttons

2. Responsive

3. Select
3.1.4 Graphs

Pie chart made with a library called d3pie. It is a library built on d3.js to make pie charts easier to
make. The library did not provide functionality for multiple section selections. Therefore, it was slightly
modified to fit for that need.



https://leafletjs.com/
https://github.com/Leaflet/Leaflet.markercluster
https://github.com/ProminentEdge/leaflet-measure-path
https://github.com/ghybs/Leaflet.FeatureGroup.SubGroup
https://github.com/ghybs/Leaflet.FeatureGroup.SubGroup
https://github.com/Leaflet/Leaflet.Editable
https://datatables.net/
https://github.com/benkeen/d3pie
https://d3js.org/
https://d3pie.js

Modifications to the d3pie library includes:

1.

2.
3.
4.

Added “getOpenSegments()” function to get opened segments.

Added “closeSegments()” function to close all the opened segments.

“closeSegment()” method is made synchronous.

“maybeCloseOpenSegment()” method is modified to allow multiple segment selections.

Histogram and Legend graphs are made using plain d3.js.

3.1.5 Other Front-end library used

Library Name Description/Purpose Version
Momentjs Date formatting for display purposes. v2.24
DOM to Image | Main library to convert the DOM to images for the export v2.6.0
functionality.
Html2canvas Secondary library to convert the DOM to images for the export v1.0.0
functionality in case the first option fails.
jsPDF Library to build a PDF document for the export functionality. v1.5.3
jsPDF - Helper library to create tables for the export functionality. v3.5.6
AutoTable
FileSaver.js Solution to saving files on the client-side. v1.3.3
JSZip A library for creating, reading and editing .zip files with JavaScript. | v3.1.5
FontAwesome | Free solution to provide icons.
Popper)S Required library for bootstrap to display modals. v1.12.9
Turf Solution to process geoJSON geometries in the front end. v5.1.6
3.1.6 Back-end Libraries
Back-end server is set up using NodelJS v12.18.3 LTS with Express)S v4.16.3.
List of back-end libraries and middlewares
Library Name Description/Purpose Version
body-parser Middleware to parse JSON bodies. v1.18.2
compression Compress JSON files sent to the client. n.7.4



https://github.com/ng9891/infogroup/commit/c71d12a534af75e3b5d883b2e308f90fe629adc0#diff-08cf41e7b293cd2a8f1cfa1bd39400b664b7a96dc3db3ecc5b90e76a518e1c07
https://momentjs.com/
https://github.com/tsayen/dom-to-image
https://github.com/niklasvh/html2canvas
https://github.com/mrrio/jspdf
https://github.com/simonbengtsson/jsPDF-AutoTable
https://github.com/simonbengtsson/jsPDF-AutoTable
https://github.com/eligrey/FileSaver.js/
https://github.com/Stuk/jszip
https://fontawesome.com/
https://github.com/popperjs/popper-core
https://github.com/Turfjs/turf
https://expressjs.com/
https://github.com/expressjs/body-parser#readme
https://www.npmjs.com/package/compression

ejs Simple templating language to generate HTML markup with n2.7.1
plain JavaScript.

Express)S Server framework for Node.js 74.16.3

express-session Solution to create a user session in express. A1.17.0

node-env-file Library to facilitate adding an environmental file. 70.1.8

node-fetch Request library used to make requests to Geocoding APl such as | #2.6.1
Nominatim, Mapquest, etc...

passport Authentication middleware. 70.4.0

passport-local Local strategy to authenticate users. 71.0.0

pg Non-blocking PostgreSQL client for Node.js. A7.12.1

pg-hstore Helper library to create Hstore data type objects. Used mainly in | #2.3.3
audit tables.

session-file-store | Solution to store session data in the session file. n1.3.1

uuid Creates RFC4122 UUIDs for the session ID. 73.3.3

3.2 Datasets Chosen

Various datasets chosen to help is overlaying and extracting appropriate business location data
are elaborated in this subsection. Some of the key fields used in the data visualization and analysis are

also described.

3.2.1 Database Overview

Description

PostGreSQL 12.0 is used as the Enterprise RDBMS. PostGIS (3.0.0rc2 r17909), HStore and
PgRouting (3.0.0-alpha) need to be installed and enabled.

Database export can be downloaded by requesting access to AVAIL.

Tables Overview and Description

Table Name Description Source
public Schema
amtrak Contains the information and geometry of AMTRAK MTA
stations. Geometry type: POINT, SRID: 4326.
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https://ejs.co/
https://expressjs.com/
https://github.com/expressjs/session#readme
https://www.npmjs.com/package/node-env-file
https://github.com/node-fetch/node-fetch
http://www.passportjs.org/
http://www.passportjs.org/packages/passport-local/
https://github.com/brianc/node-postgres
https://github.com/scarney81/pg-hstore
https://www.npmjs.com/package/session-file-store
https://www.npmjs.com/package/uuid
https://www.ietf.org/rfc/rfc4122.txt

at_2po_4pgr

Table containing routing information for NY state.
Geometry type: LINESTRING, SRID: 26918.

OSM

business_edit

Contains the status and information of edits
submitted by users of the application.

Generated

businesses

Table containing all the information collected. It is
constructed by unifying the businesses location
database for neighboring counties including Canada
and NY State. Geometry type: POINT, SRID: 26918.

Generated

businesses_o

Copy of table “businesses” before any made changes.

Geometry type: POINT, SRID: 26918.

Generated

businesses_2019

2019 dataset of businesses in NY state. Geometry
type: POINT, SRID: 26918.

InfoGroup

businesses_can

2019 dataset of businesses in Canada. Geometry
type: POINT, SRID: 4269.

InfoGroup

businesses_ct_ma_ny_pa_vt

2019 dataset of businesses neighbouring NY state.
Geometry type: POINT, SRID: 4269.

InfoGroup

cities_towns

Table containing the information and geometry of
cities and towns in NY state. Geometry type:
MULTIPOLYGON, SRID: 26918.

Open Data

counties_neighbor

Table containing the information and geometry of
counties neighboring NY state including Canada
districts. Geometry type: GEOMETRY, SRID: 26918.

Open Data

counties_shoreline

Table containing the information and geometry of
counties in NY state. Geometry type:
MULTIPOLYGON, SRID: 26918.

Open Data

mpo

Table containing the information and geometry of
MPQ’s in NY state. Geometry type: MULTIPOLYGON,
SRID: 26918.

Open Data

mta_li

Contains the information and geometry of the Long

Island Railroad stations. Geometry type: POINT, SRID:

4326.

MTA

mta_mn

Contains the information and geometry of the
Metro-North Railroad stations. Geometry type:
POINT, SRID: 4326.

MTA

mta_nyc

Contains the information and geometry of NYC
subway stations. Geometry type: POINT, SRID: 4326.

MTA

11


https://drive.google.com/file/d/1sU0ImyDt7e01CtkIj4qNPGVFDdOQs8VB/view?usp=sharing
https://gist.github.com/ng9891/2fe864caa70ded49708915464a682c89
https://gist.github.com/ng9891/091ded5b45b5aee643e9381bdb823e01

prmsic

Contains information for the primary Standard
Industrial Classification (SIC) extracted from the
“businesses” table.

InfoGroup

roadway

Contains road information of NY state. Used by the
“search nearby roads” query. Geometry type:
MULTILINESTRING, SRID: 26918.

OSM

villages

Table containing the information and geometry of
villages in NY state. Geometry type: MULTIPOLYGON,
SRID: 26918.

Open Data

zip

Table containing the information and geometry of ZIP
codes in NY state. Geometry type: MULTIPOLYGON,
SRID: 4269.

Open Data

audit Schema

business_audit_log

Table contains the changes made to the table
“business_edit”. It is filled by the trigger function:
“log_business_edit()” on Insert and Update.

Generated

logged actions

Contains all the changes made to “businesses” table.

Generated

Tables Key Fields

In this project, we are using a wide range of data provided by the businesses table. Some of the
columns mostly utilized/important in this application are the following:

® NAICS code: Standard used to classify business establishments for the analysis of statistical data
describing the U.S. economy.
This table provides all 6 digits NAICS code classification for each business point. However, due to
the extensive amount of categories, we process the displayed data into 2 or 4 digits NAICS code.
This allows us to search businesses type in certain areas with less granularity.

® Primary SIC code: Classification system that uses a four-digit code for classifying a company's
primary industry which is based upon the company’s highest revenue category.

® Match Level code: Indicates the accuracy of the business establishment location collected. They
are matched the following level accuracy:

o X: matched based on the 5 digits zip code centroid.

4: matched based on the 4 digits zip code centroid.

o

o O

2: matched based on the 2 digits zip code centroid.
P: matched using the Parcel centroid.
0: Site level exact location.

12


https://gist.github.com/ng9891/a029a9bec2a28901409a8b1c122921ab
https://gist.github.com/ng9891/a029a9bec2a28901409a8b1c122921ab

e Employee Size: the dataset used provides two columns indicating the employee size of
establishments:
o Location Employee Size
o Corporate Employee Size

Both columns are categorized with letters from A to K or none according to their size:

A:1-4

B:5-9
C:10-19
D:20-49

E: 50 - 99

F: 100 - 249

G: 250 - 499

H: 500 - 999

1: 1,000 - 4,999
J: 5,000 - 9,999
K: 10,000+

O 0O 0O 0O 0O O 0o 0 O O ©O

3.3 Visualization And Querying

Load C:> W i
Establishments ‘ API Endpoint / <::’\>
\ { Database
User Input ::> Function \
ﬁ - ,(

Back-End

Display table,
graphs and |
Front-End markers

Diagram showing the general flow of how a visualization query is completed

The Leaflet library contains the ability to pan, zoom, select, identify geometry objects contained
in a leaflet map. To facilitate making queries by sight/drawing, Leaflet Editable plugin is added to Leaflet.
This library allows users to easily create drawing objects such as circles, rectangles and linestring to
query businesses around the desired section viewed on the map. Take in account that these drawings are
calculated using the Euclidean distance.

13


https://github.com/Leaflet/Leaflet.Editable

A Manhattan Distance functionality is added to the mapping interface in the form of driving
distance, where users create a marker in the desired area and a route is created according to the
specified driving distance. PgRouting is the solution used to implement this calculation, along with road
information provided by OSM.

Searching inside layers in NYS (eg: DOT regions, MPOs, counties, transit lines, etc...), a back-end
APl is created to provide this information to the user interface. A request to the desired APl is made in
the front-end and then, the returned JSON object is processed to create markers to the map for the
businesses with a specific color and size scheme. Depending on the query, another request is made later
to the server to add an overlay layer to illustrate the search area.

Search areas/layers are not limited to only NYS, as there is data of businesses in counties
neighboring NYS. This includes some of the districts located in lower Canada that were selected because
of its closeness to NYS.

The user interface also contains a data table, which provides detailed information in categories:

PRIMARY_SIC_DESC
MATCH_LEVEL_CODE
NAICS_DESC
HQ_BRANCH_DESC

and also in quantiles:

ACTUAL_LOCATION_EMPLOYMENT _SIZE
ACTUAL_CORPORATE_EMPLOYMENT_SIZE
ACTUAL_LOCATION_SALES_VOLUME
ACTUAL_CORPORATE_SALES_VOLUME
SQUARE_FOOTAGE_CODE/+

LATITUDE

LONGITUDE

Previously mentioned information could be used to filter down the desired businesses by making
use of the advanced tab section of the user interface or making a request to the “bysearch” API
endpoint. Furthermore, it has the ability to search in the currently displayed overlay layer to facilitate the
filtering of businesses in search areas that users have created manually using the drawing functionality.

A Multi-search functionality is also incorporated into the mapping interface. This provides the
capability for users to create complex search areas by combining different location layers simultaneously
that could also be merged with user defined drawings objects. Furthermore, pre-defined layers provided
by the database (MPQO, county, etc...) are allowed to be modified in this tab, granting users some degree
of freedom designing the query. Note that this custom query could also be filtered using the advanced
tab with the search in current selection feature.

Additionally, the user interface includes a statistics tab consisting of cards and bar charts that
displays descriptive statistics from the record selections. For example, cards containing the count, sum,
mean of company sales and, bar charts illustrating company and employee size distribution in the
selected area.

14



List of the different layers available to query in the application:

® Zip code

e County

e Metropolitan planning organization (MPO)
e NYSDOT Region

® Municipality (Town, City)

e Address (geocoding)

e Train/subway station

e InfoGroup ID

e Road name and signing

e Drawing (bounding box, circle buffer, linestring)
e Driving distance
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Company : COLUMBIA UNIVERSITY
County : NEW YORK, NY
Actual_Emp_Size : 25

NAICS_Code : 61131009
MAICS_Desc: COLLEGES, UMIVERSITIES &
PROFESSIONAL SCHOOLS
INDFIRM_Code : 2

INDFIRM_Desc : FIRM

Match_Code: P

Date_of_SIC : 201603

Big_Business : N

High_Tech: N

Multiple Search

‘ Line B

+

1D: 14801 | ZIP - 11201

1D: 14891 | ZIP - 11206

ID: 15964 | LINE - Drawing

a0
bl
]

..\‘E
.

> ‘-"“E“ﬂ iﬁ%l“

Example of a Multi-query feature result using zip codes and linestring drawing
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Back to map

ZIP 10001
Total Sales Avg Sales Avg Corp Sales
$35,214,567 $5,600.28 $5,799.28
{ Total Companies Total Employees Avg Employees
6,288 102,458 16.29

I Company distribution | Employee Distribution

Company distribution by employee size

2 28

3000
2000
- il I 4
——
1 2 3 4

1
5

7 8
6 7
Companies

Statistics tab

3.4 Editing

This project provides a web-based interface for editing and archiving any corrections identified
by the NYSDOT staff to the data.

There are two phases to this procedure:

1. Editing users submit a proposal for the information change.
2. Administrator users are to audit this submission before accepting the change.

Only administrators are allowed to approve changes and users with edit privileges to propose
changes. Accepted changes are to modify the “businesses” table directly and currently irreversible using
the web interface. If users wish to reverse a change, a resubmission with the desired information could
be made to nullify the change. These changes are tracked in the table “logged_actions” in the audit
schema. It logs information of both previous/original data and the changes made along with the
timestamp. This table could be potentially used as a migration table in case the “businesses” table is
reset or a new table is generated.
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Added to proposal
table with Record
Status of 0 and
innactive

User Submit Send Business ]
Ser submi for Proposal ::> API Endpoint :>
Proposal

Front-End Back-End

Diagram of users submitting an edit proposal

To keep track of proposals submitted by users and changes by administrators, the table
“business_edit” is provided. Records are tracked using two different fields:

1. Record status code:
o 0-PROPOSED
o 1-WITHDRAWN
O 2-REJECTED
o 3-REPLACED
o 4-ACCEPTED
2. Status code:
o 0-INACTIVE / RETIRED
o 1-ACTIVE

The field “record status” determines the current phase of the submitted record and the “status”
field determines if the record is published and if it is shown to users when it is queried. Notice that some
combinations are illegal. For example, a record cannot be “rejected” and “active” or “accepted” and
“inactive/retired” at the same time. Records that are accepted and later taken over by another proposal
are to be considered “replaced” instead of “accepted” and “inactive/retired”
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DB Triggers

Change selected
proposals record status
to "accepted" and
status to "active"

Find a previously
accepted record and
set record status to

"replaced" and status
to "inactive”

i

Replace new
information into the
Front-End Back-End Infogroup businesses
table

Admin accepts aptEndpont | ()
proposal in

proposals table

All changes to proposal table
and businesses table are
recorded by another database
trigger

Diagram of administrators confirming a business edit proposal.

Any changes made by the administrators, either single or batch, are made in database
transactions and if an error were to occur in the process, failed transaction records are rolled back. This
provides a fail save record change allowing developers to debug the error in case it occurs.

The database also provides a table called “businesses_o0” to users that want to access the
original data unchanged. This query is easily made in the web interface by changing the version

dropdown in the navigation bar. Also, could be made to the APl endpoint (if session token is provided) by
using the “v” parameter available.
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3 Net  Las

Interface for administrators to manage business edit proposals

3.5 User Authentication

Users authentication is managed by AVAIL group in Albany. Whenever a user logs in, the
application server makes a request to the AVAIL APl endpoint with the provided credentials and awaits
for the response. If the user credentials are valid, Express-session and Passport)S will create a session
and provide a token to the user. Session contains the information of the user provided by AVAIL, which is
processed by a middleware in expressJS to determine the user authentication level.

Different users level code are the following:

0 - utrc_general: View users

3 - utrc_edit: Edit users with ability to submit changes for approval

5 - utrc_admin: Administrators with ability to submit changes and approve/reject proposals
10 - utrc_dev: Developers

User levels are assigned by AVAIL group administrators or “utrc_dev” when users are created in
AVAIL. To request an user account please visit: https://availauth.availabs.org/ and register for an
account. Users that are accepted will receive a confirmation email and a link to change the password. By
default, with the current status of the provided AVAIL endpoint, users are not assigned to any “utrc”
group, and a developer level user will be needed to manually assign the desired level to the new user.

Disclaimer: User privileges could be subject to be changed by AVAIL. This application has no
control over those changes. This also applies to user privilege codes, which are used to determine the
user level in the web interface and APl endpoints.
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4. Setting up

1. Install PostgreSQL v12.0 or higher. Allow PostGIS and PgRouting to be installed.
2. Download a database dump of this project database.
3. Create the database from the SQL export file.

4. Clone the project repository in Github.
https://github.com/ng9891/infoGroup

5. Create a “.env” environmental file “postgres.env” at repository_name/utils.
6. “env” file should contain the following:

a. POSTGRES_DB=database_name
POSTGRES_USER=database_user
POSTGRES_PASSWORD=database_password
POSTGRES_NETLOC=PostgreSQL_ip
POSTGRES_PORT=PostgreSQL_port
SECRET=secret_for_the_session
QUERY_DIST=1609
MAPQUEST_KEY=map_quest_api_key_for_reverse_geocoding

7. Run “npmi”in the console to install dependencies.
8. To start the server run: “npm start”.

9. The application should be running at port 3000.

5. Conclusion

Information on local and regional travel patterns is a key component for transportation planners

in their analyses. Studies such as analysis on infrastructure needs, evaluate and propose policy
initiatives, etc. require detailed information on travel demand patterns. Commuting, shopping and
recreation are all significant components of trips in everyday travel. Hence, transportation planners
require detailed information on location of points of interest (offices, businesses, etc.) and volume of
trips, more specifically, the destination of trips and number of trips.

Accurate location of business establishments, size of workforce and sales volume at each
location can provide valuable information for planners. An easy-to-use tool that can query information
from the business establishment data in various methods layering with several other useful data and
visualize key aspects can be very helpful for planners. In this project, we developed a novel software
application that helps query, visualize and also edit any missing or less accurate data of business
establishments. Furthermore, this application is web-based and does not require any software to be
installed locally by NYSDOT planning staff.

22


https://github.com/ng9891/infogroup
https://github.com/ng9891/infoGroup

One of the sources of business location data that NYSDOT utilizes is obtained from InfoUSA
Marketing, LLC (“InfoGroup”). This establishment location dataset contains granular information of
businesses such as, street address, sales volume, employee size, NAICS and SICS classification codes, and
other crucial attributes. In order for planners to contextualize these data, the software tool has the
ability to layer the business establishment data with several other administrative and infrastructure data
such as county, municipality, MPO boundaries, transit lines & station and highways, etc. A tool that can
help extract, visualize and summarize the business establishment data from the perspective of type of
business, number of employees, sales volume, etc. would be very useful in this regard.

In addition, the tool provides several ways to query business location data such as manually
drawn circles (within a certain distance of a point of interest) or polygon of any shape, using
user-selected distance along roadways, and several combinations of these methods. These querying
features are also designed to mirror those available in a standard GIS tool so that the planners can easily
transfer their experience with standard GIS tools.

Furthermore, as the business establishment data comes from a diversity of sources, it is prone to
contain uncertainty, redundancy and error. Hence, additional functionality to edit erroneous or
inaccurate data can help improve data quality.

Lastly, this tool seamlessly integrates with existing analytical framework available to NYSDOT for
easy access to existing user base. The choice of software tools is made in using similar open source tools
used in the analytical framework. Also, this choice gives the flexibility to advance the features of the
tools and add new features.

6. Appendix

6.1 API End-points

Currently the application API service is not open to service as it does not provide a token for
users to make requests. Furthermore, users need to be authenticated to be able to access the API.

To make it easier to distinguish the endpoints, the APl is divided into two groups:

1. “/by” requests: Queries the businesses points in the project database.
2. “/get” requests: Mainly provides information and geometry of metadata such as: county
names, zip codes, nearby roads from a point, etc...

/by requests
By InfoGroup ID /api/byinfoid/{infousa_id}
By NYSDOT Region /api/byregion/{dotRegion}
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By Driving Distance

/api/bydrivingdist

By Railroad

/api/byrailroad

By Polyline String

/api/bypolyline

Geometry

By Geocode /api/bygeocode/{address}

By Search /api/search

By County /api/bycounty/{countyName}
By Radius /api/bydistance

By Business ID

/api/byid/{businessID}

By MPO

/api/bympo/{mpoName}

By Municipality

/api/bymun/{municipalityName}

By Bounding Box

/api/byrectangle

By Zip Code /api/byzip/{zipCode}
/get requests
Get Zip Code /api/getzip/{autocompleteZipCode}

Get NYSDOT Region

/api/getregion/{regionName}

Get Driving Distance
Geometry

/api/getdrivingdist

Get Railroad

/api/getrailroad
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Get Nearby Roads

/api/getnearbyroad

Get Business Name

/api/getconame/{autocompleteBusinessName}

Get County

/api/getcounty/{autocompleteCountyName}

Get Employment Size

/api/getempsize

NAICS Code

/api/getindustries/

Get MPO

/api/getmpo/{autocompleteMPOName}

Get Municipality

/api/getmun/{autocompleteMunicipalityName}

Get Road names

/api/getroad

Get Sales Volume
categories

/api/getsalesvolume

Get Primary SIC Code

/api/getsic

Get Location Size - Square
Foot Description

/api/getsgfoot

Get Reverse Geocode

/api/get/geocode/reverse

6.2 More Info

For more information about the endpoints, please refer to the documentation.
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6.1 Basic Queries
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For optimal search, it is advised to use autocomplete results when performing a query.
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Database version

Example Query result
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Company : COLUMBIA UNIVERSITY
County - NEW YORK, NY
Actual_Emp_Size : 25

NAICS_Code - 61131009
MNAICS_Desc: COLLEGES, UNIVERSITIES &
PROFESSIONAL SCHOOLS
INDFIRM_Code : 2

INDFIRM_Desc : FIRM

Match_Code: P

Date_of_SIC : 201603

Big_Business . N

Clicking on a business marker will reveal quick information about the establishment
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6.1.1 Main Tab

ZIP 10002

AGRICULTURE, FORESTRY, FISHING AND HUNTING
UTILITES

MINING, GUARRYING, AN OIL AND GAS EXTRAGTIGN
TRANSPORTATION AND WAREHOUSING — = B
FusLic /
ARG

W
|
\\‘
e ]
TRANSRORTATION AN WARHOUSING
L ToADe
WHOLESALE TRADE /
UanUriCTUNG =
ARTS, ENTERTAINMENT, AND RECREATION FIEAL ESTATE AND RENTAL AND LEASING
prsiet
e A masRanGe ||| )
S G amnrees

ADM & SUP & WASTE MGT & REVEDIATION SERVICES | RETAIL TRADE

MANAGEMENT OF COMPANIES AND ENTE;

SEARCH

o 10N
(LR CERACES [EXCERT PO M S TRATION PROFESSIONAL, SCIENTIFIC. AND TECHNICAL SERVICES

HEALTH CARE AND SOGIAL ASSISTANCE
Legend

More statistics...

Search:

Name EmpSZ NAICS Primary SIC PRM

SUBWAY 8 LIMITED-SERVICE RESTAURANTS

RESTAURANTS. d

FULL-SERVICE

!!

S FELIZ £ TS
LOS FELIZ 15 RESTAURANTS RESTAURANTS di
OTHER
. . MISCELLANEOUS
TIENLEY CO INC 10 TRES IMPORTERS (WHLS)
MERCHANT WHLSRS

OFFI
8 ESTATE
BROKERS

MERCHANTS

PROPERTIES INC BA REAESTATE

BSBEAUTYSALON 7 BEAUTY SALONS BEAUTY SALONS

686688

. B
E

di

ElEnEnTAD

Showing 1 to 17 of 2443 entries Previous 2 3

s

Main tab title contains information about the current query.

6.1.2 Main Tab - Pie section

ZIP 10002

AGRICULTURE, FORESTRY, FISHING AND HUNTING
UTILITIES

MINING, QUARRYING, AND OIL AND GAS EXTRACTION

TRANSPORTATION AND WAREHOUSING =

PUBLIC ADMINISTRATION ————=xW\ ‘I

|

ACCOMMODATION AND FOOD SERVICES

N

MANUFACTURING
UNCLASSIFIED ESTABLISHMENTS
MANAGEMEMNT OF COMPAMIES AND ENTERPRISES |

MANUFACTURING - i
TRANSPORTATION AND WAREHOUSING |
RETAIL TRADE /i

WHOLESALE TRADE / -
MANUFACTURING # i
ARTS, ENTERTAINMENT, AND RECREATION / i\

INFORMATION ‘ II
|
|

\' ———_ REAL ESTATE AND RENTAL AND LEASING

FINANCE AND INSURANCE 4
™

EDUCATIONAL SERVICES
ADM & SUP & WASTE MGT & REMEDIATION SERVICES |
COMSTRUCTION Y
OTHER SERVICES (EXCEPT PUBLIC ADMINISTRATION)
HEALTH CARE AND SOCIAL ASSISTAMCE

RETAIL TRADE

PROFESSIONAL, SCIENTIFIC, AND TECHNICAL SERVICES

Legend Ly More statistics...

NAICS pie chart.
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ZIP 10001

MINING, QUARRYING, AND OIL AND__.
UTILITIEE
AGRICULTURE, FORESTRY, FISHING...
TRANSPORTATION AND WAREHOUSING ————=
PUBLIC ADMIMISTRATION ——
MANUFACTURING — h
MAMNUFACTURING
MANAGEMENT OF COMPANIES AND EN...
MANUFACTURING -~
TRANSPORTATION AND WAREHOUSING
UNCLASSIFIED ESTABLISHMENTS

PROFESSIONAL, SCIENTIFIC, AND ...

4

RETAIL TRADE

ARTS, ENTERTAINMENT, AMD RECRE... ¢ I
EDUCATIONAL SERVICES E
RETAIL TRADE /| =y
WHOLESALE TRADE | : ACCOMMODATION AND FOOD SERVICE... w
FINAMCE AND INSURANCE Y wv
ADM & SUP & WASTE MGT & REMEDI.... ! e .
HEALTH CARE AMD SOCIAL ASSISTA.. ,
CDNSTRUCTIDN\- REAL ESTATE AND REMTAL AND LEA...
OTHER SERVICES {EXCEPT PUBLIC ..
INFORMATION
Legend MatchCD More statistics...
Change the pie chart type to Match Code by clicking the MatchCD button.
ZIP2
EXACT -
ZIP
I
U
o
=
(I T}
L]

! PARCEL

Legend NAICS More statistics...

Match Code pie chart.
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ZIP 10002

AGRICULTURE, FORESTRY, FISHING AND HUNTING
UTILITIES
MINING, QUARRYING, AND OIL AND GAS EXTRACTION

TRANSPORTATION AND WAREHOUSING -:::::;:-

PUBLIC ADMINISTRATION ————“‘ ‘

MANUFACTURING

UNCLASSIFIED ESTABLISHMENTS 72 - AGCOMMODATION AND FOOD SERVICES : 24%
MANAGEMENT OF COMPANIES AND ENTERFRISES

MANUFACTURING -~
TRANSPORTATION AND WAREHOUSING
RETAIL TRADE

WHOLESALE TRADE /-
MANUFACTURING —
ARTS, ENTERTAINMENT, AND RECREATION ¢ || REAL ESTATE AND RENTAL AND LEASING

INFORMATION 1
FINANCE AND INSURANCE |
EDUCATIOMAL SERVICES

ACCOMMODATION AND FOOD SERVICES

|
ADM & SUP & WASTE MGT & REMEDIATION SERVICES |

RETAIL TRADE
CONSTRUCTION \
OTHER SERVICES (EXCEPT PUBLIC ADMINISTRATION)
LEALTH CARE AND SOCIAL ASSISTANCE PROFESSIONAL, SCIENTIFIC, AND TECHNICAL SERVICES
Legend More statistics...
Name EmpSZ MNAICS Primary SIC PRM
LIMITED-SERVICE ’
SUBWAY 8 CETAURANTS RESTAURANTS m Edit
FULL-SERVICE
) 7
LOS FELIZ 15 eTAURANTS RESTAURANTS m Edit
R FULL-SERVICE ’
YAYA TEA 10 eeTAURANTS RESTAURANTS m Edit
DRINKING PLACES
BACK ROOM 8 ALCOHOLIC BARS m Edit
BEVERAGES
FULL-SERVICE
FREEMANS 6 RESTAURANTS m Edit
RESTAURANTS
HOTELS (EXCEPT
BLUE MOON HOTEL 8 CASINO HOTELS) & | HOTELS & MOTELS m Edit
Showing 1 to 17 of 593 entries (filtered frorf 2,443 total entries) Previous 2 2 4 5 35 Mesxt

Wi s T — ] —

SEARCH

Clicking on a section will filter the datatable.
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ZIP 10002

UTILITIES

MINING, QUARRYIMG, AND OIL AND GAS EXTRACTION
TRANSPORTATION AND WAREHOUSING

PUBLIC ADMINISTRATION —————g

MANUFACTURING

UNCLASSIFIED ESTABLISHMENTS

MANAGEMENT OF COMPANIES AND ENTERPRISES

HEALTH CARE AND SOCIAL ASSISTANCE

L_egeid
Export

AGRICULTURE, FORESTRY, FISHING AND HUNTING

———

Agriculture, Farestry, Fishing and Hunting - 11 o

Mining, Quarrying, and Oil and Gas Extraction - 21 [l
Utilities - 22

construction - 23 [Jl]

Manutacruring - 31 [

Manufacturing - 32 [

Manufacturing - 33 [

Wholesale Trade - 42 [JJ]

Retail Trads - 24 [

L\\’ Renaii Trade - 45 ]

Transportation and Warehousing - 43

MANUFACTURING - )
TRANSPORTATION AND WAREHOUSING Transpertation and Warehousing - 49 .
PE TR F“ Infarmation - 51
WHOLESALE TRADE /
MANUFACTURING ¢ Finance and Insurance - 52 [l
ARTS. ENTERTAINMENT, AND RECREATION / | [|] Real Estate and Rental and Leasing - 53 [
INFORMATION |
FINANCE AND INSURANCE | \ Professional, Scientific, and Technical Services - 54 [
EDUCATIONAL SERVICES | | 4 . Manzgement of Companies and Enterprisss - 55
ADM & SUP & WASTE MGT & REMEDIATION SERVICES |
CONSTRUCTION | ADM & 5UP & Waste MGT & Remediation Services - 56 [JJ
THER SERVICES (EXCEFT PUBLIC ADMINISTRATION) .. Educational Services - 61 [

Health Care and Social Assistance - 62
Arts, Entertsinment, and Recreation - 71 [JJJ
Accommodation and Food Services - 72 ]
Other Services [except Public Administration] - 31
Public Administration - 92 [Jl]

e &

%

Legend tab can be opened by clicking the “Legend” button below the pie chart.

6.1.3 Statistic Tab

| =

)
= |',
ces | |
vices | |
RUCTION !
WINISTRATION)
AL ASSISTANCE

T~ REAL ESTATE AMD RENTAL AND LEASING

SEARCH

RETAIL TRADE

PROFESSIONAL, SCIENTIFIC, AND TECHNICAL SERVICES

More statistics..

Search:

To open statistics tab
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Back to map

ZIP 10002
Total Sales Avg Sales Avg Corp Sales Total Companies
$5,650,895 $2,313.10 $0.00 2,443
Total Employees Avg Employees

32,082 13.13

Company distribution ‘ Employee Distribution

Company distribution by employee size

2000
2,000

1,300
1,600
1,400
1.200
1,000

=
H
8
g
=
£

Statistics tab title contains information about the current query.

Back to map
ZIP 10002
Total Sales Avg Sales Avg Corp Sales Total Companies
$5,650,895 $2,313.10 $0.00 2,443
Total Employees Avg Employees
32,082 13.13

Company distribution ‘ Employee Distribution ‘

Brief summary cards of the queried region.
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Company distribution ‘ Employee Distribution

Employee Distribution

B-59
C-10-19

D - 20-49
E-50-99

F - 100-249
G - 250-499
H - 500-999
| - 10004999

Percentage

33.65%

I -

147%  090% Q04% 0.08%  0.08%
|
® D E

F G H 1
Employee Size Category

B

Different histogram selection.

6.1.4 Main Tab - Exporting data

COMSTRUC
OTHER SERVICES (EXCEFT PUBLIC ADMIMIE
HEALTH CARE AND SOCIAL AZ

EmpSZ NAICS

LIMITED-
RESTAUR

SUBWAY

(==

charts and the histograms into a PDF.

The export button will export the current table into a CSV file. Also, take screenshots of the map, pie
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6.1.5 Main Tab - Table section
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Showing 1 to 17 of 2,443 entries
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Ly E 62 .\ % § ‘ Export ‘
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74 =
490 ! LoSFELZ
A _
& a0
L
S LT

Clicking the name of a business on the table will bring the user to the location on the map.
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Name EmpSZ NAICS Primary 5IC PRM

-8

LOS FELIZ 15 FULL-SERVICE RESTAURANTS

LIMITED-SERVICE
SUBWAY 8 R — RESTAURANTS m
RESTAURANTS @

Edit

SUBWAY - ID: 6345 X ‘

64 DELANCEY ST, NEW YORK, NY 10002 - View

ALIAS Company name
SUBWAY SUBWAY
EMP SIZE CODE EMP SIZE DESC

Actual Employment Size | 8

MNAICS CODE MNAICS DESC |
72251301 LIMITED-5ERVICE RESTAURANTS
I PRIMARY SIC CODE PRIMARY SIC DESC
581208 RESTAURANTS '
SQF CODE SQF DESC
LSALVOLCD LSALVOLDS

$500,000-%1 MILLION

Actual Sales Volume (in Millions) = 0.661

CSALVOLCD CSALVOLDS

Corporate Sales Volume ~

Actual Corporate Sales Volume (in Millions)

Clicking the edit/view button will reveal a new tab with more information




6.1.6 Location editing in the edit tab

PRM ADDR PRM CITY
‘ 449 NEW SALEM RD | | VOORHEESVILLE ‘
STATE ZIPp LAT LON MATCH LEVEL CODE

‘ NY ‘ ‘ 12186 | | 42700599 ‘ ‘ -74.031845 ‘

Locate on Map | Geocode Address

ALBANY COUNTY PUBLIC WORKS - ID: 293732

ALBANY COUNTY PUBLIC WORKS - ID:

Drag the red marker to the new location. (Original location represented in blue) and click accept.
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After changing the latitude and longitude of a business point, if users wish to change the address

also, a button will appear to use the reverse geocode feature.

ADDRESS

STATE

NY

Locate on Map

BANCLAB - ID: 26

228 W 26TH ST

ZIP

10001

| Reverse Geocode

228 W 26TH ST, NEW YORK, NY 10001 - View

CITY

NEW YORK

LAT LON MATCH LEVEL CODE

40.74408488 -73.9956262

Reverse Geocode Button appears after changing the latitude and longitude.

NY

Locate on Map

10001

| Reverse Geocode

(CURRENT) 228 W 26TH ST, NEW YORK, NY, 10001

40.74408488 -73.9956262
A

(CURRENT) 228 W 26TH 5T, NEW YORK, NY, 10001
224 TTH AVE, NEW YORK, NY, 10011-1821

A new dropdown will appear with the results of the reverse geocode using the current LAT and LON.
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6.2 Drawing Queries

Located on the left are all the available drawing queries

OB B8 00n[na

Once a drawing is made, a Search button will appear to query the drawing
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6.2.1 Road Query

A tool to select nearby roads by dropping a marker in a specific location on the map.

Query Result x
BKLYN/QUEENS EXP - 1-278 /,
Columbia
Street/
UNION ST Waterfront | 5
District :2‘ g—'
W
£/ o B A
CARROLL ST £ & lfEsrS
/ & & a’ .
N5l
WOODHULL ST FEFE g8 DN IS
45 4 S
5
PRESIDENT ST 2
Aq’&"r § OEG}MWSJ-
Nigp, 7 |
1pL Ty SAcyy
Tor &
S
. 5
SUMMIT ST e g, S
. : "’ng,o& sy
& "C,q,ak ! Tsr |
HENRY ST ) & Ol g, #
v k \ .C"ﬁ‘.qb .,-"
7 S : A v 4 E _“ST / carroll Pa
HICKS ST y RN N /'\\ Op oy~
%, \ Y
m, A% V) ) o
\\\b 4f€PP G‘J> T;}( N7 & 2"‘0;:( = )
o & A\ /N Playgraind A 2N S "y
LN SN
Vel EAINES & L £
Clicking on the map opens a sidebar displaying all the nearby roads found in ~528 ft from the marker.
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weET & 5 @ s "
- Description & D4y G’eﬁ?ss &
Columbia 3 R, ) fa
Street g Cobble’Hill Ny 2 3
” tre{e . & R & publicschor
ateriron
Roadld: 256477 el & el 5 7
. 5 o 2 & a O,
RoadName: UNION ST 5 § 4 & g S Bergen Sireet(FG) A,
RoadSigning: NONE & 5 & €51 7
oy s 8,
RoadNo: NONE 5 s 5:: L B & - Y i “hg
County: KINGS Wy o H B ‘c e Fsr &
Ch, (v} 35 I3 S scho £
err T a S Intetnational 2 N
i ]
Reset @ < 5’" Hg@
ot (s]
5
o 4Chey £ Py, g, L7, =3
i & Gz Lqy, &
g i 55 Sr
£z w 4y,
sr s4q, I
Ery 5 %
7
Query on Displayed ars) ~ o§ g, se
E:y q !JE/VT u,,,o ":43 y Sp
Query road ID on County B ’?FSInm-r A & FGP“W
£ Cagy £ 5,
gyl & e gy >3
Query road ID i Hrro, . ke, &
Sr Carroll Park ) 5 )
1 = 2
Thy Carroll Street (F,G). s, &
Y
i L
G % e R i i -
7S (i) A 2Ny “a A N
o PASANY T Loy, & Sy & £
oIy 5, (3 iy s,
L 2N 5 =) Cor 0 Oz, N
By selecting the desired road from the list, a new sidebar displaying more information about the road
will open.

section.

the description.

it will take a considerable amount of time to load.

Once a road is selected, there are buttons to query businesses around the selected road:
1. Query on Displayed: allows to query around the road from the currently displayed road

2. Query road ID on County: it will query the road ID bounded by the county specified in

3. Queryroad ID: it will query the entire road ID. Be aware when querying Interstate roads,
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- Description

Roadld: 256477
RoadMName: UNION ST
RoadSigning: NONE
RoadMNo: NONE
County: KINGS

Reset Entire Road

Prune

Query on Displayed

Query road ID on County

Query road 1D

Buttons to query businesses in ~0.5 miles from the road.

feature:

There are options to change the displayed road section when using the Query on Displayed

1. Reset Button: resets the displayed road to the originally displayed section.
Entire Road: queries the server to load the entire road section.
3. Prune: allows users to draw a rectangle to specify the desired road length of the road

section.
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-

Roadld: 256477
RoadName: UNION ST
RoadSigning: NONE
RoadMao: NONE
County: KINGS

Description

Prune

Query on Displayed

Query road ID on County |
]

Options to change the displayed road sections.

o Studies 7. “Nick
& ~ Nae
i > r"’ Hey'l’w
5 ¢
5, K )
ACkery =%k, i y, 2
~ Sr Qk >
& S5y 5, &
sr i
0
%
¥
EE‘T’DEM. S5,
Z
W,
e, &
Carroll Park o 5 9
?5”‘1 *Canrol S5 (£G &
16655 JES)
P.5,58 The!
e Carroll School
Np &
oL £ % &
or D 0
G I £,

GaRann

Prune

Clicking the Prune button allows users to draw a
rectangle to shorten the displayed road section.

Once a desired length is drawn, confirm by
clicking the Confirm button.
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6.2.2 Road Drawing

This feature to query a specific section of a road or a specific route. Default buffer size is 0.5

miles.
5 %4
+ N
b R T 2 ™ i £ =
e : & v
—_— Hon 9 ATALeg MAGNOLIA DR f ™ *
A T I ' @
/ | | = o* o =
< e 0 5 el 11 28 gy PALMETTO Py = TAy, o4 50
; R ® RK DR - LS SN Srammry,y | e ——— S
o :; “ PARKD A & = 23065
] = L # ®
WmeE g & 8§ §%%0s,, oo, Mo, x
| o 4 o g = 3 z
q? -5 £ ¥ g E ATLRS RVE
= £ G -
'd'f'a-.l,q "r‘a“,“¢ ey le‘ WMORRIS AVE
L) L, {2 =]
N FRANCESDR '0g, sr ) <YDNEY AVE o z e
] 5 A i
a T NG Malverne s 22
S— & m WRIGHT 5T 4, - I
= S 2 oy Vegy g 9.9
= & oy 15 ol NE Ay, 2 9 x5
o = <& Ay s & N Z +» ¢c ©
G-i rz & G 0 ; Ms"“UALa o5 T 29
2y T L =
. &y, % e & 20Wogp & 828
= It i o 2 =
T ot % o = 5 o a s ®
ol 4, - a &
‘-«1,?{} 'I’G,FG ] ;‘:‘ Vi, s e S % § Qr;? o
"’l':llr "’.-‘rr T % a,D -, & = 3 PNE H
/3 Wi < & < bz 2 < 5 WS >
qr I v T, i & A ALAN I a 2 )
W ke =y '?.’-:“ g & X &R =  yTTERBY RO LG,
o 'z ) = E 5 \HEB
E- %;L %}} oy & @ & g"— opd&; s PARK Bwna = 7
e Ly & & o =
.la- i \I 3 Sr 70\) 57 A{Dp/‘o %\} ,,‘fg ;}3 0? 7 g E WrIGHT BVE \
1 Ly &
| t;“’? . St 8 S & i AOEN €T i
¥ <o £ o :
L
-':;; FEE}_ %o WM . RIDER-2be =
p,
s
i,
[ G.f.
Line drawing tool. Drawn specific route on the map.
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To finish a line drawing, just click the last point of the line once again. Also,
drawn line can be extended and also partitioned from the middle.
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Ll
.
]

Once a drawing is finished, a Search button will appear to query the drawing

6.2.3 Changing the default query buffer size on drawing queries

a3

To change default buffer distance, put the mouse cursor over the ruler icon and type the desired
distance in miles.
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154
35 HLB:

SAShT s At

AIA
CLITARS
HAEL
H1FZ 3

RVEW

H

hl'lar.iae

Road query results with a default buffer size of
0.5 miles

Road query results with a buffer size of 2 miles.

6.3 Advanced Queries

Driving Distance Query
Dist:0.5mi
A
Ta MANUFACTURING
g MINING, QUARRYING, AND OIL AND GAS EXTRACTION
PUBLIC ADMINISTRATION
e HEALTH CARE AND SOCIAL ASSISTANCE
RETAIL TRADE ————aa iR/
TRANSPORTATION AND WAREHDUSING/ |
MANUFACTURING
INFORMATION
ARTS, ENTERTAINMENT, AND RECREATION
o : WHOLESALE TRADE
“, FINANCE AND INSURANCE
T / ADM & SUF & WASTE MGT & REMEDIATION SERVICES /
. UNCLASSIFIED ESTAELISHMENTS A
& /ey  SROFESSIONAL SCIENTIFIC, AND TECHNICAL SERVICES ~—— REAL ESTATE AND RENTAL AND LEASING
L theld RETAIL TRADE —
CONSTRUCTION / /
. DUCATIONAL SERVICES ACCOMMODATION AND FOOD SERVICES
—Bro

OTHER SERVICES {EXCEPT PUBLIC ADMINISTRATION)

Advanced query tab located at the right side of the main tab.
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——

pHBICR

Company Name

NAICS

Road No.

Employees

County

Municipality

MATCH LEVEL CODE ~

SIC

Signing

MPO

Search On Current Selection

Dist

Sales Volume ~

Clicking on the button opens up the advanced search tab.

7 ==

e

Company Name = CUNY

ir

Industry | e.g. Financial

Road No. | eg. 87

Employees | Min

Signing

County = New York - NY

Municipality | e.g. Hudson

Code | OPTIONAL
eqg.| Dist | Miles(opt)

Max

MPO | e.g. CDTC

Sales Volume ~

Kips Bay |
& 7
{

il
- £
i \
g &/ \
E New York City
F {
[ & & diohaber./

Example advanced search query result.
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Industry | FULL-SERVICE RESTAURANTS \ \
~4 ‘\“il:l:l'any Pine
Busti Breserve
Road No. | 87 Signing | | ;
/

Employees = Min Max /
County f Albany - NY MPO | e.g.C | jheesville A|bal:'|§

A

b=

Road query is also available in advanced query.

6.3.1 Search on current selected layer

It is also possible to make further queries after a basic query has been made. Using the “Search
on current layer button”, it will use the displayed Overlay Layer to query desired businesses.

125 El
s, =
. Spalrle 2 %o, o
S, 5, B Sy G
DM RCSCoS & S
D NOONOS - ©
5 3 2 24 N
Borough Park H & /’\
35, i Parkville N3
o @
&
Washington k]
|| Cemetery z3

N,
New Uteecht e
N
& o T 100,
2 T 0508
26, oy T
T ey
ey

nd N30

Basic Query result. Zip 11204
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Company Name

NAICS | ACCOMMODATION AND FOOD SEI SIC
Road No. Signing [
j Employees
County MPO
Municipality

MATCH LEVEL CODE ~

Search Search On Current Selection

Search businesses on the current layer using NAICS code 72. (Accomodation and food)

oy 37

a
m
=
=
=}

2
A £ = e
& S A %.m ]
2 ki e 2L n 30N
QR tﬁsnw.,,i*i_ﬂsé 2 o= zan
S BN S T et M G o
Result from the search on Current Selection query.
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6.3.2 Reset fields

Company Name

NAICS sSIC

Road No. Signing Dist
Employees

County MPO

Municipality Sales Volume ~

MAICH LEVEL CODE ~

Search On Current Selection

Reset the advanced query fields by clicking the reset button.

6.4 Multi-Queries

The Multi-queries feature allows users to create different Overlay layers to query businesses
from. Users will have the ability to combine different base layers such as: Zip code layer, counties, road
sections and user drawings together.

2 | Current % EREZISIEG o
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Multiple Search

Multiple Search

Line

+

ID: 14801 | ZIP - 11201
ID: 14891 | ZIP - 11206

ID: 15964 | LINE - Drawing

2, 0sTIUsKO ST
=
R

= 5
Z greeNE AVE

g
b = 8
LEAINGTON AVE

T quine ST
t A

o aanuyo SOOETR

)
N

7 JonROE ST

-
ADISON ST AVE T
.‘1“““‘5“" ave-r Bedford-

Example of a Multi-Search.

The search section of the Multi-search is similar to the basic query but with more options to add
different layers.
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Multiple Search X

Zip s

Layers

County

MPO

NYS Regions

Municipality
Draw

T

Circle
Rectangle
Line

Road
Find a road

SRR

Multi-search dropdown menu.

112
11201
11203
11204
11205
11206
11207
11208

Multiple Search X

Zip +

Clear

Multiple Search X

11201 Zip :

Clear

Similar to basic query, it has an autocomplete

feature.

Once an option is selected, by pressing the “+”
button, it will add the layer to the list.
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Multiple Search

+ Search

~ Brogklyn
~ MawyYardea

1D: 14801 | ZIP - 11201

Multiple Search

Line

+ Search

ID: 14801 | ZIP - 11201
- O o | ‘raﬁgklyn
1D: 14891 | ZIP - 11206 j INNGE Navy Yardpautoine sr,

~FLUSHING AVE

ID: 15964 | LINE - Drawing

5 5
ANGTON RYE

©
T qameysEE
] b= 1 ¥
- £ ST
| onRo
1 o
wrD1SON

1 RVE
]

Added two more layers: Zip 11206 and a drawn line.

6.4.1 Editing layers

Unlike basic queries, the multi-queries feature allows users to modify specific overlay layers and
its buffer.
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the line that will be queried.

5T
ID: 14801 | ZIP - 11201
ID: 14891 | ZIP - 11206
ID: 15964 | LINE - Drawing
Edit
a
e
(=]
IS o 't C < %, 23
AN E ;. &3 %
2 & g 4 o &) A
) g5 i & & 1
R E <© <
BN e ! %, i
1 Brogklyn Navy '4‘ < WAL
R Ward MARKET ST Siaresflofls 7z, 2
K‘ % L e
% «é; meﬁa = Sl PAULDING s7 i 4"» 13 mi— e
%, O™ 2 = 3 = ¢ = —
3 5 B lE g Vi
1 FLUSHING AVE__FLUSHING AvE soutHsr | z 3 { 3 £ 3
ELUSHING Ave 5"‘;’.[1‘,11" ‘ 3 z % %
e o S a o E
Playground &
e Bt 7 e L L e PARKAVE -
¢ =—PARK AVE 0 = PARK AVE 58° Z
3 - w
z =) Taaffe =
Zz Washington A 2, oy
| 2 N VAl Ien g Siat 3
z Z g = 5 z
S ibicscos % e TR IOF o, < 2 z MYRTLE!
SRR S0 % iz =8 Eagr i e A > s Ml
a 2 5 3 z B i i NRTLE AVE % o Myrde Vilage E %
1ae s - v VIR s
Clicking on a desired layer, will highlight the layer in red color. The yellow buffer is the distance around

ID: 14801 | ZIP - 11201

ID: 14891 | ZIP - 11206

| LINE - Drawing

Button to edit layer.

Clicking the edit button, will trigger the functionality to change the current layer layout and also,
depending on the layer type, to change the buffer distance desired.
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ID: 14801 | ZIP - 11201
ID: 14891 | ZIP - 11206

ID: 15964 | LINE - Drawing
Buffer 0.1
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A new input box to change the buffer around the
drawn line.

Highlighted layer. Allowing users to change the
shape of the overlay layer.
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Buffers are represented around a line with a yellow background.

6.4.2 Search

Once all the desired layers are in the multi-query list, press the Search button to find businesses

inside or around the overlay layer.
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Multiple Search X

4

1D: 14801 | ZIP - 11201
ID: 14891 | ZIP - 11206

ID: 15964 | LINE - Drawing

Search button.

Multiple Search X

Line *
£

ID: 14801 | ZIP - 11201

/
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SN souIH o
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Braoklyn’

ID: 14891 | ZIP - 11206 Navy YardPAULDING sT,

ID: 15964 | LINE - Drawing
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Multi-query result.

If users wish to filter their search on their multi-search overlay, the Advanced queries tab allows
that option with the Search On Current Selection feature.
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Company Name

NAICS = MANUFACTURING SIC
Road No. Signing Dist
Employees
County MPO
Municipality

Sales Volume ~

MATCH LEVEL CODE ~

Search Current Selection

-

=~ —Willia msﬂ)_ulrg
; 4 .’ 7 E
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Result from the multi-search filtered with MANUFACTURING only businesses
6.4.3 Clear layers

To clear undesired added layers, there is an icon in the form of a trash bin that users have access
to when the mouse pointer is hovered on the layer name. There is also a clean button in the search bar
to clear up every layer.
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Multiple Search b4

Y s

Zip +

Search

Location for the Clear button and the trash bin icon.

6.5 Tips

This section will mention a couple of things to keep in mind while using the application:

In the lower left section of the application, there is a menu to change to different map types and
also, to turn off the different layers displayed on the map.

& (@ MapBox

() GoogleStreets

i
&
£

) O8M-Black & White

itute

OBy
o

G

O Stamen-Toner
() Esri-WorldStrestMap

O satellite

Establishments - NAICS
(] Establishments - MatchCD

Qverlay Layer

Menu on the lower left corner.

While using the basic search or multi-search autocomplete, you are able to use the down/up
arrow on your keyboard to preview the layers before selecting it.
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Preview of Zip code 11203 before selecting it using the down arrow on the keyboard.

The main tab can be closed to have a better look at the map.
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Main tab button to close the main tab.
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The Expand table button is useful if you wish to hide the pie chart.
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Hiding the pie chart and expanding the table.
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