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What is Data Science? (Recap lbstture)

A Data science enables the creationdata products

A Using data effectivelyequires something different from traditional
statistics.

AC2RI&Qa Go0A3e A& OSNLIAYyfte a2yz
agaYl-fttK®& Y2au YSI yYyAYy T dato ARKES TRAIYUAI Ue
when the size of the data itself becomes part of the problem

A28 INB GNEAY3 (2 o0dAfR GAYT2NNE
graphics).

A Making data tell its story.

A The ability to take data to be able to understand it, to process it, to

extract value from it, to visualize it, to communicatetiti K I 4 Qa 3
to be a hugely important skill in the next decades.
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The Fourth Paradigm of Science:

Data-Driven orData-Intensive Science

(In Additional Reading We&X
TansleyS., & Tolle, K. M. (Eds.). (2009). The fourth paradigm:
data-intensive scientific discovery.
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In the complete book (& paradigm, 2009)%chapter 1.
4

Science Paradigms

* Thousand years ago:
science was empirical
describing natural phenomena
+ Last few hundred years:
theoretical branch
using models, generalizations
» Last few decades: =*
a computational branch
simulating complex phenomena

+ Today: data exploration (eScience)
unify theory, experiment, and simulation

— Data captured by instruments
or generated by simulator

— Processed by software
— Information/knowledge stored in computer

— Scientist analyzes database/files
using data management and statistics
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1995). SQL relational databases, TerraSeu@A,
http://en.wikipedia.org/wiki/Jim _Gray (computer_scien
tist

Lost at sea, Jan 28, 2007.

Paper written by Clifford Lynch (director of the Coalitior
for Networked Information (CNI).
DN} 2Q4a LI N}RAIY 22Aya 0K/
mutually supportinghe second scientifiparadigms$”
theory andexperimentation. The third paradigm that
of large-scalecomputationalsimulation (3x emerged
through the work oflohn von Neumanmand others in
the mid-20th century.

Who isJohn von Neumani? (Father of Computing, a
computer architectureg CPU, Storage, Input, Outputs)

http://en.wikipedia.org/wiki/John von Neumann
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A The scientific record is intended to do a number of things. First and

A

foremost, it is intended t@ommunicatefindings, hypotheses, and
Insights from one person to another, across space and across time.

Reproducibilityof scientific results.

The output of simulations and experiments became large and complex
datasets thatould only be summarizedather than fully documented,
In traditional publications.

Thedata-intensivecomputing paradigmdata and software must be
integral parts of the recora

A With computational tools that allow scientists to move beyond the

paper to engage the underlying science and data much more effective
and to move from paper to paper, or between paper and reference dat
collection.

--Linkage teeScienceand Cyberinfrastructure(to host and archive very
large scientific data sets and computational models.
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WHY NOW? (When is the starting of the datdensive
science?)

A The invention of computergy 39 paradigm (ENIAC1946)

A The invention of Internet, World Wide Web, and Wireless communicati
A 4t paradigm

A InternetA 1987 (TCP/IP protocol)

A WWWA 1992 (HTTP protocol)

A Wireless Communication (VF)A 1999 (IEEE 802.11a)

A Wireless 3G (GSM, UMTS, and CDMA2802)01 or 2002

A Smart Phone#, 2007 (iPhone and Android phone).

A Wireless 4G (LTBE) 2009

A The significant progress of computer storage, hardware, and software.
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Google Flu Trendhttps://www.google.org/flutrends/us/#US

A Video Link Here:https://www.youtube.com/watch?v=6111nS66Dpk

Google.org home
Dengue Trends
Flu Trends
Home
United States
Cities (Experimental)
Major cities

Download data

How does this work?
FAQ

google Org Flu Trends

Explore flu trends - United States

Language: | English (United States)

We've found that certain search terms are good indicators of flu activity. Google Flu Trends uses

aggregated Google search data to estimate flu activity. Leam more »

National ©20142015

Intense
tsou
High
Moderate
Low
Minimal
[ 11 [ []]
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

States | Cities (Experimental) - Click on a city below to chart the flu trend above.

L ®

May

Jun

Fight influenza

CDC urges you to take these
steps to protect yourself and
others from the flu
1. Get vaccinated against flu
— it's your best defense
2. Cover your cough, wash
hands often
3. Take antiviral drugs if your
doctor recommends them

Centers for Disease
Control

and Prevention

Animated Flu Trends in
Google Earth

Download and explore Flu
Trends data in Google Earth
Need Google Earth? Download
it here

Embed this chart

Use this embed code to show
this chart on your website
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Google Trend Exercise (15 mins):

A Use the Web Browser to opeifttps://www.google.com/trends/
A/ 2YLI NBE GKS aSINDODK NBadzZ G F2N 64
their trends? And Seasonal Patterns?

A Choosewo comparable termsand use Google Trend to compare their
results. What are your finding?

A2KFd NS GKS dauNBy3aIlKeé 2F D223
A What are the potential problems and errors of Google Trend?
A2KFdO FNB GKS doSlIlySaa¢e¢ 2F D223


https://www.google.com/trends/
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(¢ N v Social web data: social media services (Twitter, Flickr, Snapchat, YouTube,
o @ Foursquare, etc.), online forums, online video games, web blogs, and other web
data.

P Health data: electronic medical records (EMR) from hospitals and health
‘) | centers, cancer registry data, disease outbreak tracking and epidemiology data.

Business and commercial data: credit card transactions, online business
reviews (such as Yelp and Amazon reviews), supermarket membership records,
shopping mall transaction records, credit card fraud examination data, enterprise
management data, and marketing analysis data. GOOGLE TREND DATA?
Transportation and human traffic data: GPS tracks (from taxi, buses,
Uber, bike sharing programs, and mobile phones), traffic censor data (from
subways, trolleys, buses, bike lanes, highways), connected vehicles (V2V, GPS
tracks), and mobile phone data (from data transmission records and cellular
network data).

4%
t@ Scientific research data include earthquakes sensors, weather sensors,
&% satellite images, crowd sourcing data for biodiversity research (iNaturalist),
volunteered geographic information, and census data.

Different data have different collection methods and APIs.
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A Public Domain Data (Free cost and Free use)

Census Data (limit to census tracks)p://www.census.gov/data.html
National Spatial Data Infrastructurditps://www.geoplatform.gov/

Open Data and Open Government (2018)ps://www.data.gov/
https.//www.whitehouse.gov/open

Voting Records (San Diego County Registrar of VVoters
http://www.sdvote.com/content/rov/en/reportquery.htmi

A Free Cost Daténot necessary public domagilimited use)

Public Twitter Data AP(StreamAPI or Search API). Users can downloadcantnot
share the downloaded data to others (in database formafpata are still owned by
Twitter).

Other Social Media or Web Services Data collected via APIs (similar to Twitter).
Google Search Engine Results and Google Trend.

(Data are collectable, but no allowed legalgysuch asrikYakData.
https:// en.wikipedia.org/wiki/Yik _Yak (Shutdown in April 28, 2017).

{2YS 51 0F gAftt NBIdANBE aLISOAI AT SR L
(AWeb crawleris aninternet botwhich systematically browses tigorld Wide Web
cited from Wikipedia).



http://www.census.gov/data.html
https://www.geoplatform.gov/
https://www.data.gov/
https://www.whitehouse.gov/open
http://www.sdvote.com/content/rov/en/reportquery.html
https://en.wikipedia.org/wiki/Yik_Yak
https://en.wikipedia.org/wiki/Internet_bot
https://en.wikipedia.org/wiki/World_Wide_Web
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A Purchasable Data (private or valuedded)

i Twitter Firehose (GNI®only for very specific partners ):
http://support.gnip.com/apis/firehose/overview.html

i Twitter PowerTraclAPI (GNIP): search for historical tweets (estimated cost: $100(
100,000 tweetsy expensive?

I AirSagdCDR datg cell phone data)www.airsagecom/

I ESRI Tapestry Data (combine American Community Survey (ACS) data and oth
business datg value added datahttp://www.esri.com/landingpages/tapestry
I Business Data: MLS (multiple listing sercitar real estate)pthers?
A Governmentalprotected Data
I Cancer Reqistry Data (need to apply for and require IRB approval).

tsou

I Census Dataion-public Census microdat@t Federal Statistical Research Data
Centers): California Census Research Data Cénier/www.ccrdc.ucla.edu/

A Privateown Data (not purchasable).
I Business Data: Zillow is an online real estate database comppy/¢illow.com ).
I Electronic medical records (EMR) in hospitals or health insurance companies.
I Facebook Data (non public posts).
I Uber Data
I Amazon Transaction Data



http://support.gnip.com/apis/firehose/overview.html
http://www.airsage.com/
http://www.esri.com/landing-pages/tapestry
http://www.ccrdc.ucla.edu/
http://zillow.com/
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Social Media Data viaPI1 (Application Programming Interface):

What is an APIR set of data communication protocols and formats to allow
computer programs or applications to request or provide data produdtnodified
fromwikipediat YR 20 KSNAEQ RSTFAYAUIAZY O O

-- like aPower Plug- receiving data automatically required different formats.

A Twitter REST / Search APltps://dev.twitter.com/rest/public/search

I RESTful API (representational state transfer) using HTTP (get, post, put, delete)
URI. Popular data format iSON (JavaScript Object Notati@r)XML (One request
each time, not continue, it can collelistorical tweets back to 7 or 9 days

A Twitter Streaming APLshttps://dev.twitter.com/streaming/overview Reaitime
data update and stream. Can not request historical tweets.
I Public streams (usually with the limitation of 1% data).
A{ONBFYAYy3 1tL&a OlFly dzaS a| S e ghiNRBan ¢
not use both together!
i ' ASNJ AGNBlIFYa OFNRY | aAy3atsS dzasSNXQa o
I Site streams (connect to multiple users).
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80% academic researchers are using Twitter APIs to get their social media date

1.

Free and Oper\ccess Data froPIs(you can write a program in your desktop
to download Twitter datat{veets) automatically). Buhe free APIs has the 1%
data limit.

LargeUser Base (+500 million users) and very popular in U.S., Europe, and
Japan. But not in China, Taiwan, and Korea (China has a similar platform ca
OWeiboe 0 @

Easy to progrann Python or PHPT(veepy TwitterSearchetc.). Many available
API libraries to use now

Historical dataand 100% data can be purchased from Twitter (but very
expensive).

Rich Metadata] tags in each tweet (time stamp, user, follower, platform, time
zone, text, URL, Retweet, language, devices).

Other possible social media APHickr, InstagramFoursquare, Yelp, YouTube.
Why notFacebooR (Facebook Graph APIs &eRY LIMITED and PROTECNYE
Public data feed @ . 2dz YSSR (G2 KIF@GS aAYUGSNYI
conduct research.
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User HTTP server

Twitter
User makes request to Server issues request Twitter issues AP
TW|tt er R E ST / S earc h AP I S website to Twitter's REST AFI response
Twitter issues AP|
response
i T

(Example: SMART dashboard)

User sees rendered Data is rendered into
site view

SSEAS  Search APIs vs Streaming APIs

SAN DIEGO STATE
UNIVERSITY

tsou /
User HTTP server Streaming connection

Twitter Streaming APIs Procass process

Server opens
streaming

-

6 dza A y 3 Twekpyikrary: Q & connecion
StreamListeney

Receives
streamed
Server pulls Tweets,
processed result performs
from data store processing and
and renders stores result
view

(ExampleGeoViewerdashboard)

T

Image source: N
https://dev.twitter.com/streaming/overview \ Connection

closes
—_————————

M Twitter accepts
connection

Tweets
streamed as
they occcur

Connection
closes
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The Internet Archive:

https://archive.org/details/twitterstream?sort=-date

il Archive Team: The Twitter 5 X ==

EJ1 80% wBe O & 4

¢ Data Contest 2015 \5) CurricUNET - San Die...

ScholarOne Manuscripts 9 SMART (Social Media ...

o
twittep Archive Team: The Twitter Stream Grab okl
ream A simple collection of JSON grabbed from the general twitter stream, for the purposes of research, history, testing P> Piay Al

and memory. This is the "Spritzer" version, the most light and shallow of Twitter grabs. Unfortunately, we do
MORE

COLLECTION

¥ SORTBY VIEWS - TITLE - DATE PUBLISHED

PART OF

Archive

= O X

4 © 8% @ =

() SD-Housing »

[[] Archive Team: The Twitter 67
Stream Grab

D Web Crawls 62
[] bkok Favorites 1
Language
) Archive Team JSON Archive Team JSON Archive Team JSON Archive Team JSON Archive Team JSON
[]English 6 Download of Twitter Download of Twitter Download of Twitter Download of Twitter Download of Twitter

o] * = o * - ° * @ Lo] * - °© *
4 = 4 = =

Media Type ArchiveTeam JSON ArchiveTeam JSON ArchiveTeam JSON ArchiveTeam JSON ArchiveTeam JSON

§ Download of Twitter Download of Twitter Download of Twitter Download of Twitter Download of Twitter
l:‘ software 41
[Jweo 15 w2 (*|” =2 |* | w2 > % w2 |* "™ & 2 |*x ™
D data "
Collection
L__] Archive Team 67

SAN DIEGO STATE
UNIVERSITY
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HDMAGithub- Social Media APIs:
https://qithub.com/HDMASDSU/HDM/SoclalMediaAPI

A Flickr and Four Square APl demos:
http://vision.sdsu.edu/ychuang/Flickr InstagramAPIl/socialMedia

SAN DIEGO STATE
UNIVERSITY

API1.html

HDMA-SDSU / HDMA-SocialMediaAPI ©Watch 16 Hstar 7 YFork 3

<> Code Issues 0 Pull requests 0 Pulse Graphs

The HDMA Center at SDSU focuses on incorporating geo-targeted social media data and APIs with GIS analytics to access and query data.
We welcome you to learn from this repository filled with technical documents, examples, and codes and encourage you to add to our
efforts! Please email us at hdmasdsu@gmail.com if you like to contribute your codes...

149 commits tsou 2 branches 0 releases 7 contributors

Branch: dev Find file

ﬂ |- JiueAnYang update tech doc Latest commit 4c@8c78 on Jan 13

API-Facebook restore back readme for Youtube and Facebook a year ago

API-Flickr update tech doc 8 months ago

API-Foursquare To push this up 2 years ago

API-GooglePlaces Update README.md 11 months ago

APIl-Instagram update technical documents 10 months ago

API-Locu add locu readme 2 years ago

API-Panoramio update technical documents 10 months ago

API-Twitter add Twitter search example 9 months ago
API-Vine Delete Vine_APl.docx 9 months ago
APIl-Youtube update Youtube RM 9 months ago

¢ An Introductio....html

2 Show all downloads... *



https://github.com/HDMA-SDSU/HDMA-SocialMediaAPI
http://vision.sdsu.edu/ychuang/Flickr_InstagramAPI/socialMedia_API.html
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A Online Forum

T Publiconline forum:https://www.patientslikeme.com/other
examples?

Ahttps://csn.cancer.org/forum
Ahttps://www.blogforacure.com/

I Privateonline forum (need passwordéso)u: Facebook Closed
Group. Members only forum (political groups, or others).

I UseWeb Scrapeto collect data (web harvesting). Potential
legal issueshttps://en.wikipedia.org/wiki/\Web scraping
(Google Search Engine is a web scraper?).

A Example: Python with BeautifuSoup4.
https://www.crummy.com/software/BeautifulSoup/bs4/doc/

A https://www.import.io/
A http://scrapy.org/ (opensource



https://www.patientslikeme.com/
https://csn.cancer.org/forum
https://www.blogforacure.com/
https://en.wikipedia.org/wiki/Web_scraping
https://www.crummy.com/software/BeautifulSoup/bs4/doc/
https://www.import.io/
http://scrapy.org/
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A Web search engines (and their APIs)

I Google Search Engirméoogle Custom Search
(https://developers.google.com/custoraearch/) is the current API
recommended by Google for web search. This API all®@wsesultsfor
every inquiry. Google custom search lists a number of options which
allow developers to customize their search settings.

I Bing (Microsoft) Search Engiging Search ARhs been moved to
Microsoft Azure Market recently as an integral part of Microsoft online
service. Bing Search API can retiy®00 results at maximumnit also
requires authentication, similar to Google Search API. The only
difference, though, is that given a language Bing Search API requires
users to specify the region to retrieve search results. Bing Search API
provides 58 languageegion pairs.

I Yahoo Search Engine: Yahoo BOSS APIs were discontinued on March 3
2016.


https://developers.google.com/custom-search/
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Search En Keyword

Google
Google
Google
Google
Google
Google
7 Google
8 Google
9 Google
10 Google
11 Google
12 Google
13 Google
14 Google
15 Google
16 Google
17 Google
18 Google
19 Google
20 Google
21 Google
22 Google
23 Google
24 Google
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a€ceObamacareat
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a€ceObamacareat
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a€ceObamacareat
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a€ceObamacareat
a€ceObamacareaE
a€ceObamacareat
a€ceObamacareaE
a€ceObamacareat
a€ceObamacareaE
a€ceObamacareat
a€ceObamacareaE
a€ceObamacareat
a€ceObamacarea€
a€ceObamacareat
a€ceObamacarea€
a€ceObamacareat
a€ceObamacarea€
a€ceObamacareat
a€ceObamacarea€
a€ceObamacareat

2

Search Date

tsou

40874
40874
40874
40874
40874
40874
40874
40874
40874
40874
40874
40874
40874
40874
40874
40874
40874
40874
40874
40874
40874
40874
40874
40874
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URL Title I
http://en wikipedia org/wiki/Patient_Protection_g Patient Protection and Affordable Care Act - Wikip
hitp://newsbusters_org/other-topics/obama-watc| ObamaCare | NewsBusters.org
http://obamacarewatch_org/ ObamaCare Watch

hitp:/ffixhealthcarepolicy com/tag/obamacare/  Fix Health Care Policy | ObamaCare
http://blogs.investors.com/capitalhil/index_php/hi 20 Ways ObamaCare Will Take Away Our Freedo
http-//'www _conservapedia.com/ObamaCare ObamaCare - Conservapedia
http://blog.heritage.org/2011/09/28/obamacare- Obamacare Has Arrived in the Supreme Court
http-/fonline.wsj.com/article/SB1000142405297( Adler and Cannon: Another ObamaCare Glitch - VW
http://biggovernment_com/tag/obamacare/ ObamaCare - Big Government

http-//'www _time_com/time/magazine/article/0,9171 READ The Fatal Flaw of Obamacare - Time Magaz
hitp://michellemalkin.com/2009/06/19/the-obam: Michelle Malkin A» The Obamacare horror story ya
hitp://www weeklystandard.com/keyword/obama Obamacare | The Weekly Standard

hitp://'www _naturalnews.com/Obamacare_html  Obamacare news and articles

http://obamacare411 wordpress . com/ ObamaCare 411
http://washingtonexaminer.com/taxonomy/term/z Topic: obamacare News | Washington Examiner
hitp://dailycaller. com/2011/10/15/americans-jusl CLASS Act | Americans just dodged an Obamacar
hitp://'www washingtonpost. com/blogs/ezra-klein Taking back &#39;0bamacare&#39;? - The Washi
http://www forbes _com/sites/davidwhelan/2011/0 Florida Judge Rules Against ObamaCare, Calls Ind]
hitp://'www _nationalreview com/articles/280402/o Obamacare&#39;s Great Unraveling - Rich Lowry
http://www _businessweek com/magazine/repeal- Repeal Obamacare? Good Luck - Businessweek
hitp://'www _newsmax.com/InsideCover/Obamace Obamacare Foes Rejoice Over CLASS Act Demisg
http//www thenewamerican.com/usnews/health- Ohio Votes to Nullify ObamaCare

hitp://'www _huffingtonpost.com/2011/11/03/abarr Obamacare Repeal Not Nearly As Easy As GOP C
http://www_humanevents_com/article php?id=46¢ ObamaCare Reaches the Supreme Court - HUMAN




THE CENTER FOR

wmonencs — Collecting Health Data

IN THE MOBILE AGE SAN DIEGO STATE

UNIVERSITY

HDMA
@SDSU

A Electronic medical records (EMRittps://www.healthit.gov/providers
professionals/electronitnedicatrecordsemr &An electronic medical record (EMR) is a
digital version of apaper chartthat contains allofa.J- 0 A Sy 0 Q& YienRon® |- f
practice 'y Q9aw Aad Y22ailfteé dzaSR o6& LINRPOJARSN
(EHR : Electronic Health Recarsimilar to EMR, but more advanced, integratelihk to
individuals rather than a provider).

EMR can provide longitudinal electronic record of patient health informagemn.EMR date
collected for clinical and billing purpos@$OTfor research purpose (challenges: in/fout
migration, errors, ambiguities, omissions, biases.

A NextGerHealth Information Systemhttps://www.nextgen.com/
A https://en.wikipedia:org/wiki/NextGen_Healthcare Information Systems

A Personal health records (PHR):! LISNER 2yl f KSIfdK NBIO2NR
used by patients to maintain and manage their health information in a private, secure,
confidential environment¢ https://www.healthit.gov/providersprofessionals/fags/what
personaithealth-record (Managed by Patients, rather than providers). Early example:
Google Healtlr discontinued on 2012. WHY?).

i aAONRA&A2F0G | SI f 0K+ HeaAthKEDossiab@enS@uece).l S € (|
I http://dossia.com/products/healthimanager.html#overviewideo (watch video)
i https://www.youtube.com/watch?v=nRc87EwsSiHealthVault 5 mins)



https://www.healthit.gov/providers-professionals/electronic-medical-records-emr
https://www.nextgen.com/
https://en.wikipedia.org/wiki/NextGen_Healthcare_Information_Systems
https://www.healthit.gov/providers-professionals/faqs/what-personal-health-record
http://dossia.com/products/health-manager.html#overview-video
https://www.youtube.com/watch?v=nRc87EwsSgI
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Sample Medical Record: Monica Latte

(® Previous Page
Table of Contents (@)

Use for April 2011 abstraction

WeServeEveryone Clinic

1111 First Street California
111-111-11111 Fax: 111-111-1111

Monica Latte

Home: 444-444-4444

Female DOB: 04/04/1950 0000-44444

Patient Information

Name: Monica Latte

Address: 4444 Coffee Ave
Chocolate, California

Patient ID: 0000-44444
Birth Date: 04/04,/1950
Gender: Female
Contact By: Phone

Soc Sec No: 444-444-2444

Internet Citation: Sample Medical Record: Monica Latte. Content last

Sample Electronic Medical Record

Chart summary

Ins: Commercial xxxxx

Home Phone: 444-444-4444

Office Phone:

Fax:

Status: Active

Marital Status: Divorced
Race: Black

Language: English

Resp Prov: Carl Savem
Referred by:
Email:

Home LOC:WeServeEveryone

Problems

DIABETES MELLITUS (ICD-250.)
HYPERTENSION, BENIGN ESSENTIAL (ICD-401.1)

Medications

PRINIVIL TABS 20 MG (LISINOPRIL) 1 po qd

Last Refill: #30 x 2 : Carl Savem MD (08/27/2010)

HUMULIN INJ 70/30 (INSULIN REG & ISOPHAME {HUMAN)) 20 units ac breakfast
Last Refill: #600 u x 0 : Carl Savem MD (08/27/2010)

Directives
Allergies and Adverse Reactions (! = critical)

tsou
Services Due

FLU WVAX, FNEUMOWVAX, MICROALE URN

3/18/2011 - Office Visit: Ffu Diabetes
Provider: Carl Savem MD
Location of Care: WeServeEveryone Clinic

OFFICE VISIT

History of Present lliness
Reason for visit: Routine follow up
Chief Complaint: No complaints

History
Diabetes Management

Hyperglycemic Symptoms
Polyuria: no

reviewed May 2013. Agency for Healthcare Research and Quality, Rockvill@glydipsia: no
MD. http://www.ahrg.gov/professionals/preventiorchronic

care/improve/system/pfhandbook/mod8appbmonicalatte.html

Blurred vision: no

SAN DIEGO STATE
UNIVERSITY

MRMN: MR-111-1111
Emp. Status: Full-time
Sens Chart: No

External ID: MR-111-1111


http://www.ahrq.gov/professionals/prevention-chronic-care/improve/system/pfhandbook/mod8appbmonicalatte.html
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< My page EDIT PROFILE
Walking on December 30, 2074

Ming Tsou

using

Rewards >
o v \C/\/ -§¢: \‘Q",
“s b A b Jx ;
U 12
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NEXTGEN-®

HEALTHCARE

Client Resources About Us Contact Us Call 855-510-6398 Q

Solutions Industry Insights Client Success Resources

The EHR designed for

your transition to, and
success in, value- T T ITI
- e

based care . R ——_

Electronic Health Records (EHR) o1os

Home : Electronic Health Records (EHR)

Integrated care management in your daily workflow

Like a fingerprint, every medical practice is unique.

-

https://www.nextgen.com/ElectronikHealth
RecordsEHR
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Cancer Registry Data:

CDC National Program of Cancer Registries (NPCR):
https://www.cdc.qgov/cancer/npcrin all 50 states.

SEER (NCI Surveillance, Epidemiology, and End Results Program).
http://seer.cancer.gov/

California Cancer Registhttp://www.ccrcal.org/
San Diego County Live Well Data Pohtips://data.livewellsd.org/

Disease Outbreak and Epidemiology Data:

CDC Flu Outbreak Monitoring:
http://www.cdc.gov/flu/weekly/fluactivitysurv.htm

WHO Disease Outbreak News (DON#://www.who.int/csr/don/en/
HealthMap (Boston, Dr. John Brownstdutp://www.healthmap.org/en/

VaccinePreventable Outbreak$ &urie Garret} :
http://www.cfr.org/interactives/GH_Vaccine Map/index.html#map

SMART dashboard Flu Monitorirmgtp://vision.sdsu.edu/hdma/smart/flu2



https://www.cdc.gov/cancer/npcr/
http://seer.cancer.gov/
http://www.ccrcal.org/
https://data.livewellsd.org/
http://www.cdc.gov/flu/weekly/fluactivitysurv.htm
http://www.who.int/csr/don/en/
http://www.healthmap.org/en/
https://twitter.com/Laurie_Garrett
http://www.cfr.org/interactives/GH_Vaccine_Map/index.html#map
http://vision.sdsu.edu/hdma/smart/flu2
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Vaccine-Preventable Outbreaks
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Business Data:
A Credit card transactions (credit score): thr@ajor credit bureaus

. Experian TransUnionandEquifax

I Experiars principal lines of business argedit services, marketing
services, decision analytics and consumer serviddge company
collects information on people, businesses, motor vehicles and
Insurance. It also collects 'lifestyle' data from and oftline surveys.)

I Equifaxhas operated primarily in the business-business sector,

selling consumer credit and insurance reports and related analytics

businesses in a range of industries (cited from Wikipedia).
I Yelp Review and Amazon RevieXelp develops and publishowd-

sourcedreviews about local businesses$f LJ 't La R2y(

contents, just the individual business irdnd the summarized ranks.
I LocuAPI:https://dev.locu.com/documentation/



https://en.wikipedia.org/wiki/Credit_bureau
https://en.wikipedia.org/wiki/Experian
https://en.wikipedia.org/wiki/TransUnion
https://en.wikipedia.org/wiki/Equifax
https://en.wikipedia.org/wiki/Crowd-sourced
https://dev.locu.com/documentation/

THE CENTER FOR

DA Collecting Business Data

IN THE MOBILE AGE SAN DIEGO STATE

UNIVERSITY

HDMA
@SDSU

ESRI Business Analytics Online (BAO): Require ArcGIS online accounr
and BAO subscriptionhttp://www.esri.com/software/businessanalyst

https://bao.arcqgis.com/esriBAO/loqgin/

Hello, Ming-Hsiang Tsou » | Preferences |Help » |Suppart

Esri Business Analyst

B sa

Access 2016/2 &K
Demographics \

Up-to-date data on US population, Tapestry
Segmentation, Retail MarketPlace, Consumer
Spending. and Market Potential are now available in
the data browser and reports.

D QUICK-START VIDEO FEEDBACK

n 55%

SITES REPORTS SEARCHES



http://www.esri.com/software/businessanalyst
https://bao.arcgis.com/esriBAO/login/
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Transportation Data:

A Public NYC Taxicab Database:
http://www.nyc.gov/html/tic/html/about/trip _record data.shtml (Many
transportation research papers have used this great datasets).

A NYC Open Datéattps://data.cityofnewyork.us/data?cat=transportation
(including NYC Subway Entrances).

A Bike Share Data: CapiBikeshargWashington DC):
http://www.capitalbikeshare.com/systerdata (need to install Silverlight).

A San Diego Traffic volumes:-
http://data.sandieqo.qgov/search/field topic/transportatie11

A CDR data (Call detail record):
https://en.wikipedia.org/wiki/Call detail record

I AirSage http://www.airsage.com/

I Mobile Phone flow mapdittp://www.worldpop.org.uk/ebola/

I Open Big Datahttps://dandelion.eu/datamine/openrbig-data/
A Bike Maphttps://bikemaps.org/

IIIIIIIIII



http://www.nyc.gov/html/tlc/html/about/trip_record_data.shtml
https://data.cityofnewyork.us/data?cat=transportation
http://www.capitalbikeshare.com/system-data
http://data.sandiego.gov/search/field_topic/transportation-611
https://en.wikipedia.org/wiki/Call_detail_record
http://www.airsage.com/
http://www.worldpop.org.uk/ebola/
https://dandelion.eu/datamine/open-big-data/
https://bikemaps.org/
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— O X
MY NYC Taxi & Limousin % '\ [ FOILing Tax
& c www.nyc.gov/html/tlc/html/about/trip_record_data.shtrr @, < g 3 =
i Apps [} Home: GEOG 59- @ GeoViewer ||HD! 3 SDSU | WebPortal [@ Blackboard Learn [4 DecisionDesk & Aplus Control Pa: [ GEOG583: Inter »
NVYC NYC Resources | 31 Office of the Mayor
Search
Taxi & Limousine
Commission
Online Transactions (LARS) Printer Friendly Newsletter Sign-up Translate This Page Text Size: A Fi |e Size iS Ve ry big
Home TLC Trip Record Data
Taxi News (One month: 1.6GB

» TLC Mission Statement

ommission Room

TLC

TRIP DATA

TLC Rules and Local Laws

tsou
Licensing/Industry Information
Passenger Information
< 316 >
Freq ly Asked Q ion
TLC News
The yellow and green taxi trip records include fields capturing pick-up and drop-off
TLC Site Map dates/times, pick-up and drop-off locations, trip distances, itemized fares, rate types,
payment types, and driver-reported passenger counts. The data used in the attached
Contact/Visit TLC datasets were collected and provided to the NYC Taxi and Limousine Commission (TLC)
by technology providers authorized under the Taxicab & Livery Passenger
Enhancement Programs (TPEP/LPEP). The trip data was not created by the TLC, and
. TLC makes no representations as to the accuracy of these data.
[ FISPEY ¢ [ AR in|
The For-Hire Vehicle (*FHV") trip records include fields capturing the dispatching base
license number and the pick-up date, time, and taxi zone location ID (shape file below)
. These records are generated from the FHV Trip Record submissions made by bases.
Online Transactions (LARS) Note: The TLC publishes base trip record data as submitted by the bases, and we
i o L cannot guarantee or confirm their accuracy or completeness. Therefore, this may not
represent the total amount of trips dispatched by all TLC-licensed bases. The TLC
- o nerforms rnntine reviews nf the rernrds and takes enforrement artinne when neressary -
»
i« green_tripdata_..csv | -| g4 yellow_tripdata...csv - | @y yellow_tripdata...csv - -
) 9 — - L) ¥ e ) ¥ Sz | nycTaxiTrip....torrent ¥ Show all downloads... %

- 22

22.2/220 MB, 1 min... ~ 0.0/1.6 GB, 17 mins.. ~ Canceled
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An under-the-hood box

(a processor with
memory) collects and

transmits data between

the vehicle’s onboard
equipment (OBE) and
between OBE on
near-by connected
vehicles and safety
devices along the
roadside.

A display panel, sitting
in the vehicle’s center
console opposite the
driver's dashboard,
displays audio or visual
safety warnings to the
driver.

A radio and antenna,
using dedicated
short-range
communications {DSRC)
and a GPS receiver,
receive and transmit
data about the vehicle’s
position to other
vehicles and to safety
devices along the
roadway.

Connected Vehicl¢CV) data

INSIDE A CONNECTED VEHICLE

Sensors collect
additional information
that improves the
accuracy of the data
being collected and
transmitted by

the vehicle.

SAN DIEGO STATE
UNIVERSITY
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Vehicle-to-vehicle(V2\): B
directionalinformation sharing
between vehicles

Vehicle-to-infrastructure (V2I):Br
directional information sharing
between a vehicle and the roadwa
V2X(vehicleto-everything): Bt
directional information sharing
between a vehicle and X
(pedestrians, cyclists, trains, etc.)

Dedicatedshort-range
communications (DSRC)

I Lowlatency, robust, secure

. N .
) information (<.5 s latencies) Image providedy LeslitHarwood, Virginia
I Short range (800 metery Tech Transportation Institute

WHO wants to share their vehicle information?



THE CENTER FOR
HDMA HUMAN DYNAMICS
@SDSU IN THE MOBILE AGE SALNJIRI\]/EEGI?SIS_I'_FYATE

Analyzing the Aggressive Driving (Speeding) Behaviors

Speeding when

Speeding on the ‘g' B e i 1: the road speed
& . FR. | limit changes from

35 mph to 25 mph

' P te A.X0ver Speed

Uk ’ i 5 48 e 0-5MPH

’%'7‘% RSN § ) 5-10 MPH

=l 2 3“,& B ,_\..\\——7' 10-20 MPH
d F O ol e meon g ung ¢ 4 O

£ 'J/ ) T !%>E?? 5‘;’*"*‘ ® 20+MPH
‘; l o : Y —  Major Road

1 Boundary

/

i
g_-‘%m&rim i

{

35uph

SAFED (2018). Big Data Visualization and Spatiotemporal Modeling of Aggressive Dri
URL: https://www.vtti.vt.edu/utc/safd/index.php/projects/bigatavisualizationand
spatiotemporamodelingof-aggressivalriving/



https://www.vtti.vt.edu/utc/safe-d/index.php/projects/big-data-visualization-and-spatiotemporal-modeling-of-aggressive-driving/
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https://wiki.waze.com/wiki/Connected Citizens
Program

]
HIRES

Connected Citizens Program

The Waze Way of free data exchange,yielding aetionable insights and improved

mobility oh a local and global scale - K

- 8{ PARTNERS PORTAL J§ HELP CENTER

TCI ke pa rt in the qurt Waze Connected Citizens Program:Improvin.. €8
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Waze APIls Data Collection
(Within San Diego County)

Chart 1- Shows the two different types of titles there corresponding types
and data formats.

Alert ROAD_ CLOSED Point
WEATHERHAZARD Point

JAM Point

Accident Point

NONE Line




Dataset -
spmd _bsm pl 20130415 01GB

A Data Size: 91.0 MB
A Number of data; 500,000 observations, 24 attributes

A Feature Selection: Focus on latitude, longitude, speed, heading,
yawrate, and confidence for visualization.

Field Name

Speed Vehicle speed.
Heading Vehicle heading/direction.
Yawrate Vehicle yaw rate.

Confidence Signals the accuracy and non-steady state and steady state of
curvature estimate. In steady state (straight roadways or curves
with constant radius of curvature), a high confidence value is
reported.

_ SAFED ) ]



Frequency of speed

Frequency of Speed
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speed at different location

Centers Clusters (2)

Clusters Number of ltems  Speed Mph
Cluster 1 65901 32.664 M Cluster 1
Cluster 2 164771 73.62 Ml Cluster?
Cluster 3 79674 62.64 D B Cluster3
Cluster 4 117097 46.961 . Cluster 4
Cluster 5 42300 9.6465

e Cluster 5

' About Maps
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Telecommunication: X

C' | & https://dandelion.eu/datagems/SpazioDati/telecom-sms-call-internet-mi/resource/
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Open Big Data/ Telecommunications - SMS, Call, Internet - Mi

Description Resources

Schema

tsou

.Square id: the id of the square that is part of the Milano GRID; TYPE: numeric

. Time interval: the beginning of the time interval expressed as the number of millisecond elapsed from the Unix
Epoch on January 1st, 1970 at UTC. The end of the time interval can be obtained by adding 600000 milliseconds (10
minutes) to this value. TYPE: numeric

Country code: the phone country code of a nation. Depending on the measured activity this value assumes
different meanings that are explained later. TYPE: numeric

SMS-in activity: the activity in terms of received SMS inside the Square id, during the Time interval and sent from
the nation identified by the Country code. TYPE: numeric

SMS-out activity: the activity in terms of sent SMS inside the Square id, during the Time interval and received by the
nation identified by the Country code. TYPE: numeric

Call-in activity: the activity in terms of received calls inside the Square id, during the Time interval and issued from
the nation identified by the Country code. TYPE: numeric

. Call-out activity: the activity in terms of issued calls inside the Square id, during the Time interval and received by
the nation identified by the Country code. TYPE: numeric

. Internet traffic activity: the activity in terms of performed internet traffic inside the Square id, during the Time
interval and by the nation of the users performing the connection identified by the Country code . TYPE: numeric

%]

w

b

(93]

o

-

co

Important notes
Files are in tsv format. If no activity was recorded for a field specified in the schema above then the corresponding

value is missing from the file. For example, if for a given combination of the Sguare id s, the Time interval i and the
Country code cno SM5 was sent the corresponding record looks as follows:

s\ti\tc\t \e SMSout \t Callin \t Callout \t Internettraffic

where \t corresponds to the tab character, SMSout is the value corresponding to the SMS-out activity, Callinis the value

rovracnanding fa tha mall in actheite Callactic thaualia careacnanding fa tha mall Aot actihvitie and infarnatteafficic tha
sms-call-interne...zip - full.zip -
1.6/79.9 MB, 42 mi... 0.0/2.5 GB, 21 hour...

These links have been generated privately for
yourself, and will expire in 3 minutes, and 54
seconds

Resuming a download with wget or curl is easy
peasy. just use the provided functionalities:

wget -c URL

curl -C - -0 DEST_FILE URL
Remember that download URLs expire, but no
waorries: get a fresh link reloading this page, and

you will be able to resume the download even with
a different URL.

¥ Show all downloads...

®
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ZiliangZhao, Shilbung Shaw, Yang Xu, FenglieChen & Ling Yin (2016)
Understanding the bias of call detail records in human mobility reseatciternational
Journal of Geographical Information Science, 30:9, 4732, DOI.
10.1080/13658816.2015.1137298

Table 1. Summary of event codes.

tsou

Avg. no. of records

Code Event Description per subscriber
RU  Regular update Regular update triggered by moving from the service area of a cell 12.51
tower to that of another tower.
PU  Periodic update Periodic update triggered by tower pinging if a subscriber has been 4.88
‘silent’ (i.e., no other events listed in this table is detected) for a
certain time period. However, the specific condition (e.g., duration
of silence) that triggers periodic update is irregular. In addition,
mobile phones which are tumed off or disconnected from the
cellular network do not receive pinging signals from the cellular
network.
OT  Phone Subscriber makes a phone call or sends a text message. 4.45
communication
(outbound)
ON  Power on Mobile phone is tumed on and connected to cellular network. 0.62
OF Power off Mobile phone is tumed off and disconnected from cellular network. 0.39
IN Phone Subscriber receives a phone call or a text message. 14.67
communication
(inbound)
CH  Cellular handover  Transfer of an ongoing phone call from one cell tower to another 5.45

due to a subscriber's movements.
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Scientific Research Data
A Socioeconomic Data:

I Census Data and American Community Survey (ACS).
https://www.census.gov/programsurveys/acs/

I Survey Data: National Center for Health Statistics
https://www.cdc.gov/nchs/

A Censor Network Data:

I Weather Data: U.S. National Weather Services (GIS Data portal)

http://www.weather.gov/, http://www.nws.noaa.gov/gis{resolution 5km
X 5km).

I Earthquake Data (U.S. Geological Survey)
http://earthquake.usgs.gov/earthquakes/feed/v1.0/geojson.php

I Satellite Images (MODIS data for wildfire monitoring).
http://activefiremaps.fs.fed.us/index.php

A Citizen Science Data
I eBird http://ebird.org/ebird/explore
I INaturalist.org http://www.inaturalist.org/ (BioBlizevent)

AN DIEGO STATE


https://www.census.gov/programs-surveys/acs/
https://www.cdc.gov/nchs/
http://www.weather.gov/
http://www.nws.noaa.gov/gis/
http://earthquake.usgs.gov/earthquakes/feed/v1.0/geojson.php
http://activefiremaps.fs.fed.us/index.php
http://ebird.org/ebird/explore
http://www.inaturalist.org/
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USGS Earthquak&eoJSOlfeeds (every 5 mins)
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: , - O *
Open Big Data | Dan x . * Downloads x | [ American Communit x / @2 GeoJSON Summary | x
€ - C | [j earthquake.usgs.gov/earthquakes/feed/v1.0/geajson.php 7 8 2 =
== Apps [ Home: GEOG 59- q sSDsU | WebPortal Blackboard Learn [§ DecisionDesk &- Aplus Control Pa: [ GEOG583: Intern »

2 USGS

science for a changing world

Q@ GeoViewer || HD

Earthquake Hazards Program

GeoJSON Summary Format

Feeds & Notifications

Real-time Feeds

ATOM

KML

Spreadsheet

QuakeML

Real-time Notifications

Earthquake Motification
Service

Tweet Earthquake Dispatch

For Developers

Description

GeoJSON is a format for encoding a variety of geographic data
structures. A GeoJSON object may represent a geometry, a feature, or
a collection of features. GeoJSON uses the JSON standard. The
GeoJSONP feed uses the same JSON response, but the GeoJSONP
response is wrapped inside the function call, eqgfeed_callback. See the

GeoJSON site for more information. tsou

This feed adheres to the USGS Earthquakes Feed Life Cycle Policy.

Usage

GeoJSON isintended to be used as a programatic interface for

applications.

Output

+rumns "Condunn Callactdnn™

Feeds

Past Hour

Updated every 3 minutes.

Significant Earthquakes
M4.5+ Earthquakes
M2.5+ Earthquakes
M1.0+ Earthquakes

All Earthquakes

Past Day

Updated every 3 minutes.

Significant Earthgquakes
M4.5+ Earthquakes
M2.5+ Earthquakes
M1.0+ Earthquakes

All Earthguakes <
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; ; — ; — O X
Open Big Data | Dan % | * Downloads * | [ American Communi: x / ¥ Active Fire Mapping %
&« (Bl ctivefiremaps.fs.fed.us/index.php| bl | =
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USDAFOREST SERVICE REMOTE SENSING APPLICATIONS CENTER

Active Fire Mapping Program

Current Large Incidents
{Home)

New Large Incidents

Fire Detection Maps

MODIS Satellite Imagery
Fire locations are based on data provided by the National Interagency Coordination Center and are subject to change.

B —— Current Large Incidents P
September 04, 2016

Fire Data in Google Earth — | National Preparedness Level

Level 4

Mational Fire Activity

Initial attack activity: Light (78 new fires)
Mew large incidents: 5

Large fires contained: 3

Uncontained large fires: 29

Area Command Teams Committed: 0
MNIMOs committed: 1

Type 1 IMTs committed: 8

Type 2 IMTs committed: 12

Fire Data Web Services

Latest Detected Fire
Activity

Other MODIS Products

Frequently Asked

Questions
Source:

Incident Management Situation Report

About Active Fire Maps

Active Fire Mapping News
August 24, 2016

s A% GA
Remote Sensing 1
Applications Center r r——— 11 LA
= ' ' WARNING
2222 West 2300 South | | o
Salt Lake City, UT | | o
84119 - 2020 | L] | Data Access Alert: Due to the significant
| | 3 . T T = I : wildfire activity, access to WMS and WFS
voice: (801) 975-3737 | & | X i P 1 Incident Managemant [eam It services will be restricted to ensure their
fax: (801) 975-3478 - b ooy | 4 gzzl'"ﬁ'“':':"“wmﬂ?“"' . - | | availability for operational fire
L . ’%ﬁ”ﬁi‘ | : ng-rxmm anagament Team management needs and maintain
L == L il ! — aval\a_blllty of other active fire
© TULLEY O RAL & GRAPE @ BERRY mapping/data products.
B GAP © CAYUSE MTN. L' WEST GOVERNMENT CREEK 71l BROADWAY
© SOBRANES © MAGGIE (B RATTLESNAKE #) BEAVER CREEK : 5
© CHIMNEY ) PIONEER (&' PETERSON HOLLOW 7 GRIFFEN GULCH View map with Greater G_reater
O REY @ COPPER KING @TIE Sage-Grouse habitat layer.

@ CEDAR @ CLEAR GREEK L MAPLE



http://activefiremaps.fs.fed.us/index.php
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eBirdHotspots
http://ebird.org/ebird/hotspots#

- O X
Open Big Data | Dan x « * Downloads X/ € Famosa Slough | eBir x
€ - C [ ebird.org/ebird/hotspot/L246035 v 8 Oe =
i Apps [ Home: GEQG 59 @ GeoViewer || HD' F SDSU | WebPortal EQ Blackboard Learn [ DecisionDesk &% Aplus Control Pz [ GEOG583: Intern »
EB]Ili Submit Observations Explortesgya My eBird Help Sign In or Register  Language
< Hotspot Map o L o) Seal’ﬁl'ﬁrldRI
. — Seaarid Dl==—= -
Famosa Slough T - 0LBe
S : og Beach = =
an Diego County, California, US — Get Directions and .
Pt 9
Zz ] MIDWAY
AV ‘ /
; et RS
Overview Recent Visits s
21 3 Updsted 10 sec ago
Species
First Seen High Counts Bar Chartss Printable Checklists Show Al Details
SPECIES NAME COUNT DATE ~ BY
Gadwall 2 2 Sep 2016 John Bruin 4
- &
American Wigeon 4 2Sep2016  John Bruin MAY 14 2016
Mallard 4 2 Sep 2016 John Bruin
Blue-winged Teal 9 2Sep 2016 John Bruin
Northern Shoveler 1 2 Sep 2016 John Bruin
Double-crested Cormorant 3 2Sep 2016 John Bruin Recent Visits
not shawn.
Great Blue Heron 4 28ep2016  John Bruin OBSERVER DATE SPECIES
Great Egret 1 2 Sep 2016 John Bruin John Bruin 2 Sep 2016 24
Joh Galt 2 Sep 2016 16
Snowy Egret 8  2Sep2016  John Bruin L EE <
Sam Fellows 1 Sep 2016 23
Little Blue Heron 1 2 5Sep 2016 John Bruin o Tn an . anae an h




