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Talk points

» Data science (DS) and data scientists in the context of
research data

> An iSchool version of the DS curriculum

» Findings and lessons from implementing the DS
curriculum

> A new breed of data scientists: the iSchool approach
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Feeling the pressure o et et e o
of data deluge in
the digital JAILA
Informatlon World DEFINING THE DIGITAL DELUGE

!_.. phatet-  fak

ION A

&4.5 million manuscripts

http://readwrite.com/2011/11 /17 /inf
ographic-data-deluge---8-ze

ESCC

UP TO

462 ES




...In our health care

http://ars.els-cdn.com/content/image/1-s2.0-S1053811905002508-gr4.jpg

ESCOLA DE CIENCIA DA INFORMACAO UFMG, 10/28/2014




http://www.redfin.com/homes-for-
saletf!market=boston&region_id=11.

...In our neighborhood o e TR

W O Back Bay Search Listings Call: 877-973-3346  Join Redfin or Sign In D

Price: (TYIINEN o @TETTHED cods: @TEMEED  More Options OURAGENTS BUYING SELLING MORE

REDFIN

/8 T i (]
71 results Py :[ LA o Back Bay
Saarching for: T |
0OoRaD B (v) , | Boston Area
L L Bea
E 8';3'%2 Search | Stats & Trends
& Emaime new | 3
|@ listings | a0 Homes for Sale = House == Condo
—7; g acol Z B 200 -
| Eﬁm\f& map | Pand
E— 150 -
k Ba:
|t Boek B s |
Nl 100 -
% A 50 -
‘i‘.ﬁ. tan @ 0- e & |
07/11 0112 o712 0113
. swan gy Similar Neighborhoods
€ Stomow pr g2t ||
| % ; .c,,‘” Users who viewed Back Bay also viewed these
@ Blandlord St @ EE neighborhoods
Wth [
Avenye , Koo 1 i 1 « Beacon Hil + Bouth End
2 ; ak 5
aeas™ 20 N B L North End « Chinatown / Bay
‘etts Tumpike (Toll road) Massachuse e .-'_'.g;_s.;;c_m;s.eus'_t_ump.l_k‘?: Massachusetts Turnpiké; Wﬂﬂ} 2 H% Watsrfront Vil
] Lanzdewne St f . 4\5\"“5‘ ;é = Prudential /¥ " © Boston \ -y ‘g} H%;ﬂc « Fenway / Kenmore
¥ L B g St. Botolph - Back Bay et = Square
% 2 ! @ 2 |
& 7 ”’a% i g
é@ B T & Prudental oy $
5 = o
P oan i & :f:"E Z s Leam More About This Area }
gu‘f'ﬂpﬂ [} Té,sg’é"’ A ) > S J
0 o __ iy %’o Columbus LB e A
ol ‘;]'V) ] ens ; Wesg, e __ % 2 o M.ap d@hﬂﬂﬂ Googlay/Sanbom - Terms of Use Report a map e . y i ts First
biad > Our interes IFS
I ADDRESS M---@ From open (house) to close,
[ 246 Marlborough St #5 Back Bay £518,800 Eurasﬁfs are on your side.
: eamn More
E"I‘( 304 Commonwealth Ave #1 Back Bay £3,490,000 3 35 3,270 %1,070 237 .' R e e
458 Marlborough #000 [EEH Back Bay $1,250,000 3 25 1,858 8673 1
363 Marlberough St#4 [IgE] Back Bay $615,000 z 1 950 2647 2
17 Gloucester Unit A 1 Back Bay $575,000 1 15 1013 $568 3
534 Beacon #202 Back Bay £370,000 492 §752 6 5

4 DOWNLOAD | SAVE & LISTING STATS: _ﬂﬂm-m




In the business Big Data Landscape
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Shift in Science Paradigms

Thousand A few hundred A few decades Today

years ago years ago ago

Data exploration (eScience)
unify theory, experiment,
. and simulation
A computational -- Data captured by

approach instruments or generated by
simulating simulator
Theoretical complex -- Processed by software
branch phenomena -- Information/Knowledge
using models, stored in computer
generalizations -- Scientist analyzes
Science was database/files using data
empirical management and statistics

describing natural Gray, J. & Szalay, A. (2007). eScience - A transformed scientific method.
phenomena http://research.microsoft.com/en-us/um/people/gray/talks/NRC-

1/26/2015 9:56 PM CSTB_eScience.ppiscoLA DE CIENCIA DA INFORMACAO UFMG, 10/28/2014
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Emerging concepts
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Data management is essential
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sign, develop, implement, and database content the IT manager
anage high-throughput automatic * Interact closely with researchers, « Develop a data model for
ta processing infrastructure for lab managers, and platform complex multi-scale rocks
‘ge databases in a mature system coordinators « Design and organize a
velop and improve the » Track deliverables against database and complex
rastructure supporting this budget and prepare data reports queries
stem « Collaborate Closely with IT and . |ntegrate and mange mult
‘erface with multiple data bioinformatics colleagues scale rocks subjected to
oviders to design, build, and . ASSiS_t IT in gathering workflow large-scale scientific
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Market demand for DS skills

|
Staffing Up for Big Data Initiatives oAb o

PLANS TO HIRE
FOR THIS SKILL

SET IN THE NEXT
12-18 MONTHS

(Columbus, 2014)
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Q. With regard to big data initiatives, what skill sets does your organization currently have? AND Q. Which skill sets is your organization planning to hire within the next
12-18 months? BASE: Plans to deploy/implement big data projects.




Data science
What is it ?

What does it mean for future information
science workforce education and employment?
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What is data science?

Stanton, J. (2012). Introduction to Data Science.
http://ischool.syr.edu/media/documents/2012/3/DataScie

nceBookl 1.pdf
ESCOLA DE CIENCIA DA INFORMAGAO UFMG, 10/28/2014
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Data science and scientific research

6@) Ingest, store

Plan, design, consult
for, implement, and
evaluate data
management projects

organize, merge,

filter, and transfor
data and create

and services analysis-ready dat

%3 @af@
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“Data scientists are the people
who understand how to fish out

answers to important business

questions from today’s tsunami of
unstructured information.”

Davenport, TH. & Patil, D.J. (October 2012). Data scientist: the sexiest
job of the 21st century. Harvard Business Review, 70-76.
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How should educational
programs address the

challenge?

A case of the CAS in Data Science
program at Syracuse iSchool

-t A ~
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Development of the data science program

» Cl-Facilitators: Information Architects across the STEM
Disciplines

> Scientific Data Literacy curriculum development project:

http://sdlsyr.edu/
e M.mgnmm i > eScience Librarianship: Education and Training
g S EUMne e http://eslib.ischool.syr.edu/wp/

> CAS in Data Science
LACUSE UNIVERSITY http://ischool.syr.edu/future/cas/datascience.aspx
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Story 1: cognitive-demanding workflows and
data management

> Domain: Thermochronology and tectonics

> What s involved rock samples from drilling and field observation, sliced anc
grained rock samples

> Data types:. Excel data files (lots of them), spectrum and microscopic image
annotations

> Analysis: modeling and sensemaking by combining data from multiple data
files with specialized software

> Bottleneck problent. manually matching/merging/filtering data is extremely
cumbersome and the problem is compounded by the difficulty finding the
right data files

ESCOLA DE CIENCIA DA INFORMACAO UFMG, 10/28/2014 20



Story 2: highly automated workflows

> Domain.: Astrophysics: gravitational wave detection

> Whats involved: data ingestion from laser interferometers, raw data
calibration and segmentation, workflow management, provenance

» Data types. streaming data from
the laser interferometers, images Al
inputs —__, Mo S cess
> Analysis: detection of “events _controls ™"
» Bottleneck problem: tracking of a kind &F \\\k t ot
data and processes and the a/kmd of akirid or N\ fﬁandam =
. . N
relationships between them (righ pass ienng) (tompite )
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Ability to use a
wide variety
tools for

Knowledge
of a subject
domain

DEIE
modeling,

documentation, database ;md
analysis, and query design
report of data

N ;G

Collaboration, : td oS,
communication sue._plsts | Programming

and co- languages

ordination

Content and Encoding

What are repository languages
expected of SYSIEmS
d ata SC I € ntIStS? ESCOLA DE CIENCIA DA INFORMAGAO UFMG, 10/28,/2014




Analytical skills: domain modeling
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Analytical skills: from data sources to
patterns, relationships, and trends

Analytical tools

Knowledge
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Data management skills: data lifecycle and
infrastructural services

Data mndel

Infrastructural
services

Data source
discovery

Data curation
Data preservation
Data integration ar
mashup

Data citation,
publication, and
distribution

Data linking and
interoperability

Common data format
Image formats
Matrix formats
Microarray file formats
< Communication protocols 4

Metaformats ﬁ ﬁ : i I I E ﬁ i l [ W H ] Object-
oriented
: _|-| ,,-' : -‘ : T iet a-T-.rr CAY E h.,”._

Scientific data
formats

Hierarchical

Relational

Data structures

Network
alEile=1NoE-1- I Bits---Bytes---characters---strings 8 s
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Technology skills with excellent
communication skills

TECHNOLOGY SKILLS COMMUNICATION SKILLS
> Operation systems > Interviews

> Repository systems > “lce breaking”

> Database systems > Community building

» Programming languages » Institutionalization

» Encoding languages » Stakeholder buy-in

» Specialized programming

ESCOLA DE CIENCIA DA INFORMAGAO UFMG, 10/28/2014

26




No superman model for beginning data
sclentists

Data scientists
Core:

Applied data science

Databases

ESCOLA DE CIENCIA DA INFORMAGAO UFMG, 10/28/2014
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E The CAS in Data Science program at SU

> Required:
- Data Administration Concepts and Database Management
- Applied Data Science
» Elective:
Data Analytics Data Storage and Management | Data Visualization
Data Mining « Technologies for Web « Information Architecture for

« Basics of Information
Retrieval Systems

« Natural Language
Processing

« Advanced Information
Analytics

« Research Methods

« Statistical Methods

Content Management

« Foundations of Digital Data

« Creating, Managing, and
Preserving Digital Assets

« Data Warehousing

« Advanced Database
Management

Internet Services
« Information Visualization

General Systems Management

« Enterprise Technologies

« Managing Information Systems
Projects

 Information Systems Analysis
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What we learned from the program
development

» Data science is a moving target with multiple focal points

- Versions from statistics, computer science, and library and
information science

» Skills vs. theories

— Students are anxious to learn skills but not so interested in
theories

- Theories help build visions
» Sufficient hands-on time for technologies and tools

» Authentic learning through real-world data management
projects
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Reconciliation of the two views of data
E science

“We're increasingly finding
data in the wild, and data
scientists are involved with
gathering data, massaging it
into a tractable form, making
it tell its story, and presenting
that story to others.”

“An emerging area of work
concerned with the
collection, presentation,
analysis, visualization,
management, and
preservation of large
collections of information.”

Stanton, J. (2012). Introduction to Data Loukides. M. (2011). What is data

Science. science? Sebastopol, CA: O'Reilly.
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The iSchool’s version of data science

education

Eventually the
ISchool data
sclence program
will build the
foundation for
super data
sclentists...

Ability to use a

. : Knowledge
wide variety S Data
of a subject dell
tools for domain modeling,
documentation, database gnd
analysis, and query design
report of data \ /
Collaboration, > 0s,
communication, rogramming
and co- languages
ordination
Content and Encoding
repository languages
systems
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eScience Librarianship Curriculum Project: f e
http://eslib.ischool.syr.edu/ s

SERVICE

Science Data Literacy Project:
http://sdlsyr.edu/

CAS in Data Science:
http://ischool.syr.edu/future/cas/dgyRATUSE UNIVERSIT

€NCe.asSpXx
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