TRANSPORTATION DIVISION
DATA ANALYTICS TOOLKIT



Overview

» Data Processing « Carto
» Excel * Mapbox GL JS
* Python - Database
* R « MS SQIL Server
« Geospatial Data Processing « SQLite / Spatialite
* ArcGlS « PostgreSQL / PostGIS
* QGIS - DBeaver
* Interactive Chart « Other Tools
» Tableau « GitHuUb
* Plotly * Visual Studio Code
« Interactive Map » Geosupport

« ArcGlIS Online » DigitalOcean
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MS Excel

Data analytics software by Microsoft

Creating, reading, writing, manipulating,
analyzing, and visualizing relatively small
datasets

Mintendo Fwitch sales) per week - Seved bo OneDrive

Formulas (SUM, IF, VLOOKUP, etc.)

Pivot table
Static chart / map
Data Analysis Tools

Macros with VBA
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ANACONDA

File t Search Source Run Debug Consoles Projects Tools View Help
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O faregy tumstie.py landuse.py biveprint py €3

jupyter

SPYDER *

import requests
import pandas as pd
import numpy as np
import geopandas as gpd

pd. set_option("
path="C: /User
path="C: /User

olumns’, None)

ktop

apikey=pd.read_csv(paths ' GITHUB/td-ac
usernmepd. read_csv(path+" GITHUE
passwde=pd. read_csv(path+’ GITHUE

v p={"http': 'http:// +str(usernm)+" : ‘+str(passwd)+ Bdcpproxyl.dep.nycnet 8
http:// " sstr(usernm)s’ : "+str(passwd)s ' @dcpproxyl.dep.nycnet

2 tp=(]
23 v for i in ['times function®, *bxhub*, ,'eldst’, ‘e2ist’,
4 k=pd.read_csv(path str(i)e’/ o5
k[ ' county’]= 5] for x in k['tractid']]
k=k[ 'county’].unique()
tp=tpslist(k)
tp=set(tp)
df=pd.DataFrame()
quadstatectclipped=gpd.read_file(path+'s elshed, n')
v for i in ['dbk’, 'broadway m', ‘morris park’, ,'e23st’, 'e125st’,
tp=pd.read_csv(paths+'8 +str(i)s’/ astr(i)s ,dtype=str)
tpstp[ [ ‘tractid']].reset_index(drop=Tr

df=pd.concat([df, tp],axis=0, ignore_index=True)
df=df .drop_duplicates(keep='first').reset_index(drop=True)

df .to_csv(pathe Blueprint/travelsh ,index=False)
df=pd.merge(quadstatectclipped, d tid*)
df .to_file(path+ 'Blueprint/trave ,driver="GeoISON")

@conda: base (Python 3.7.6)  Pmaster  Line23,Col42  ASCH CRIF  RW  Mem63%

= 4
LEs52Qc =
= | Name Type Size Value |
i ste 1 times square
path str 1  C:i/Users/Y_Ma2/Desktop/
tp st e (]
Variable eplorer _ Help  Plots  Flles  Profder  Code Analysis
0O Gnwleval L LX-&
File , line
, in _read
parser = TextFileReader(filepath_or_buffer, **kwds)
File , line
, in _init
self._engine = self._make_engine(self.engine)
File , line
155% , in _make_engine
i return mapping[engine](self.f, **self.options) # type: ignore[call-arg]
File , line
, in _init
self._open_handles(src, kwds)
File , line
, in _open_handle:
storage_options=kwds.get("storage_options”, None),
ile "C:\ProgramData\Anaconda3\lib\site-packages\pandas\io\common.py"
FileNotFoundError: [Errno 2] No such file or directory: ‘C:/Users/Y_Ma2/Desktop/
Blueprint/travelshed/times square/times square.csv'
v||In [4]: v
> Python console | History

Open-source general-purpose
programming language

Reading, writing, manipulating, analyzing,
and visualizing relatively big data

Reproducibility and transparency
IDE: Spyder / Jupyter

Data wrangling: Pandas

Spatial data: GeoPandas

Interactive visualization: Plotly

Dashboard / App: Streamlit / Dash
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Studio

(=)

e

~/workbench — RStudio

@9 userTrend.R*

2 [ sourceonsave | S A~

© ] QlReport.Rnw = | userData = =

—#Run | [5% | _‘bSource -

1 # User Trend Analysis
2 # Breakdown of active and nen-active users
3
4 library(plyrd
5 library(ggplot2)
6
7 userData <- read.csw({"userDataTrends.csv")
8 userData <- subset(userData, select — -c(id, group))
9 userDatatactive <- as.factor{userbDatal,1])
1@
11 states <- levelsCuserDataSstate)
12
13 namesCuserData)
14 countuserData, "active —— 1")
15 WViewCuserDatad
16
17 summary(subset{userData, active —— 1J)$state)
18 summary(subsetCuserData, active —— @)Sstate)
13
28 gplot(state, age, coler — active, data — userData,
21 main — "Breakdown of Users by Age and State") +
22 opts(plot.title — theme_text(size — 1931 -
23 -
23:1 (Top Level) = R Script +
Console ~ =
active....1 freqg
1 FALSE 310
2 TRUE 270
> ViewCuserData)
> summary(subsetCuserData, active —= 1)Sstate)
IA IL IN KS ML MN MO ND NE OH SD
19 26 21 21 27 49 22 26 19 16 24
> summary(subsetCuserData, active —— @)$state)
TA IL IN KS MI MN MO ND NE OH SD
26 27 18 31 27 49 22 32 19 33 26
> agplot(state, age, coleor — active, data — userData,
+ main = "Breakdown of Users by Age and State") + (9]
+ opts(plot.title — theme_text(size — 1931 Y
=

Workspace History P |
“FPLoad~ | [ Save~ | [ 4 Import Dataser~ | 3 Clear All =
Data

userData 58@ obs. of 5 variables 3z
Values

active integer[27@]

states character[11]

Functions

splitCgroup, location, ...J

Files Plots Packages Help =

%= 4 Zoom #| Export= | € | | & Clear All (=

Breakdown of Users by Age and State
£
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Open-source programming language

optimized for statisticians

Reading, writing, manipulating, analyzing,
and visualizing relatively big data

IDE: RStudio

Data wrangling: tidyverse (dplyr)

Spatial data: sf

Interactive visualization: Plotly

Dashboard / App: R Markdown / R Shiny
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ArcGIS Desktop

Proprietary GIS software by ESRI
Creating, reading, writing, manipulating,
analyzing, and visualizing geospatial
data

Data format: Shapefile, Geodatabase,
etc.

ArcGIS Pro replacing ArcMap
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Processing Toolbox 2%
o -

Recently used
@ Cartography

@ Database

Q File tools

Q Graphics

@ Interpolation
@ Layer toals

@ Network analysis
@ Raster analysis
@ Raster terrain analysis
@ Raster tools

@ Vector analysis
(@ Vector creation
@ Vector general
@ Vector geometry
@ Vector overlay
@ Vector selection

@ Vector table
& GDbAL
& GRASS
& sacA
i Mognifier| 100% 3| Rotation [0.0° 3|V Render @ersciize @

Open-source GIS software

Creating, reading, writing, manipulating,
analyzing, and visualizing geospatial
data

Data format: Shapefile, GeoJSON, etc.

Toolbox and plugins for geoprocessing
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Tableau

Data visualization software owned by
Salesforce

Creating dashboards with interactive
charts and maps

Tableau Public (free) for completely
public data visualization

Tableau Desktop / Online (require
license) for non-public data
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plotly

Destination of Work by Borough of Residence for NYC Commuters
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Open-source data visualization tools
Creating interactive charts and maps

Multi-platform graphing libraries: Python,
R, JavaScript, etc.

Dash for creating dashboards / apps

Hosting platform: GitHub Pages
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ArcGlIS Online

G

ArcGIS Online

Mapping and analysis: location intelligence for everyone

« Web-based mapping software by ESRI

- Creating interactive charts, maps,
dashboards, story maps, etc.

Please keep . . .
asafe social distance [ « Using StoryMaps to organize final report

from others with interactive charts / maps from other

2020 Travel Trend
ravel ITrends plaifforms embedded

How the COVID-19 pandemic affected
mobility in New York City

NYC Department of City Planning, March 2021
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CART®

« Web-based mapping platform

» Storing geospatial data and creating
interactive maps

S G ; _ 1 « Customization: SQL for data processing,
e | X ' Sl A 3 ~ CSS for styling, and HTML for legend
— N i T editing
=3
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Mapbox GL JS

JavasScript mapping library

Creating interactive maps and highly
customized web mapping apps

Transit Travelshed FROM a Census Tract | Transit Travelshed TO a Census

Tract | Transit Travelshed Index | Isochrone Generator (DCP Only)

Editing tool: Visual Studio Code

Yonkers

Languages used: HTML, CSS, and
JavaScript

Jobs Accessible by Travel Time

Hosting platform: GitHub Pages

lllllllllll
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MS SQL Server

Microsoft®

5Q

-~
,’/<

L Server

Commercial client/server relational
database management system by
Microsoft

Deployed and managed by ITD

Storing confidential datasets (TLC data)

Interface: SQL Server Management Studio
/ DBeaver
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SQlite / Spatialite

« SQLite: open-source file-based relational
database management system

« Spatialite: spatial extension to SQlite

8RR Database Table
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PostgreSQL / PostGIS

4 Back

@ Ped and Bike Crashes

PostgreSQL: open-source client/server
relational database management system

PostGlIS: spatial extension to PostgreSQL
Storing spatial datasets

Interface: Carto
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DBeaver

« Open-source database administration
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GitHub

Version control and source code
management platform

Storing scripts, hosting web apps,
automating updates, etc.

GitHub Desktop: simple tool to pull and
push scripts to the cloud

GitHub Pages: place to host interactive
charts / maps and web apps for public
sharing

GitHub Actions: tool to automate the
workflows and update the data regularly
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Visual Studio Code

« Source code editor developed by
Microsoft

» Editing scripts for creating web apps and
testing the apps locally

« Supported languages: HTML, CSS,
JavaScript, SQL, Python, R, etc.
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Geosupport

- + Geocoding package for NYC addresses

Eeosuppor ,

« GBAT: batch geocoding multiple

GOAT: web app for geocoding individual
address

addresses
-@‘ O O
« Geoclient (DOITT) / Geoservice (DCP):
geocoding API
B < * Python-Geosupport: python package to
= S geocode large datasets (especially
=y p—— Er—— p— p———— — — confidential dCﬂ'CI)



DigitalOcean

DigitalOcean

aaaaaaaa

Console: O

NYC Planning .
tin i costs: $120.95 (-]

Cloud computing service provider

Streaming data, processing massive
datasets, hosting web service, etc.

Connection tool: PuTTY / SSH

Data transfer tool: WinSCP / Cyberduck
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