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~ Applied Data Science - Lessons Learned for
D ata S C I e n C e t:: Data-Driven Business 1 5 i

Braschler, Stadelmann, Stockinger (Eds.) hop On

Springer, 2018 (to appear)

(Companion website to the upcoming book Appiied Dats Science - Lessons Learned for
the Data-Driven Business, to appear late 2018. Update: The manuscript has been

submitted to the publisher as of end of September, 2018,

Synopsis passage,
21= MaTCh mulachpasrge—Wm@M% Wltze Vhile Data Science is somewhat a “nype topic” these days, and numerous books on the zerland

B topic have been published recently, there is little literature that actually addresses the
applied side of Data Science - which is, as we argue, where discussion of Data Science
should actually start: as a discipline that blends and merges a diverse set of well-
established research fields, Daia Science is all about finding the right synergy to build

3rd SWiSS Conferenoe on Data Science exciting (and efficient) data products for projects both in academia and industry

This volume highlights Data Science as something that is real, where technology is

deployed in data-intensive projects, experiences are collected and lessons are leared.
f The book is clearly positioned as complementary to textboeks that cover the theoretical
fundamentals of Data Science. While we start the book by including & “big picture’
| B overview of the field Data Science, this overview is not intended to compete with the deep
oo 1 literature that exists for the fundamental research fislds that underlie the discipline. Rather,
»

1is wife; by Thile Stadelmann.

by discussing the glue between these fields, we enable the reader to appreciate the
discussion in the remainder of the book, which presents Data Science applications (the
th ” “Data Products”, or the use cases of data-driven businesses). This second part is the
16th of September 201 6 ‘Winterthur “meat” of the book: a number of chapters in collabaration has been co-developed with
authors from academia and industry, where technology transfer in practice is described
Pre-Conference Program (15.08:)1SDS Deep Learning Day

| The book adopts the view that Data Science is a unique blend of skills from analytics,
engineering & communication aiming at generating value from the data itself. It is
inherently applied and interdisciplinary. The following skill set map of a data scientisis
gives an averview of this blend

[
Atiiciasl Fee

Stastos | ieiigence

Analytics

201 201

SWISS CONFERENCE &
ON DATA SCIENCE &

Data Scuentlst

=

SWISS CONFERENCE
ON DATA SCIENCE

Zurich Universities of Applied Sciences and Arts



Zurich Uriversity
of Applied Sciences

Agenda
AW
* The study

« Checklist: Eight commandments

« Inspiration: methodology, technology, innovation, education
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The study

16 contributions, spanning much of data science

Taxonomy

Main focus

Fundamentals of Data science
Methodology or algorithm
Tool

Application

Survey or tutorial

Stages in knowledge discovery process 8 9 10 11121314151617181920212223

Discussed in chapters

8§ 91011121314151617181920212223

XX X
X X X X
X

X X X
X

X X X X X X X

X

X

Data recording X X X X X X X
Data wrangling X X X X X X
Data analysis X X X X X X X X X X X X X
Data visualization and/or interpretation x  x x X X X

Decision making X X X X X

Competence area
Technology
Analytics

Data Management
Entrepreneurship
Communication
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Taxonomy Discussed in chapters

Data modalities 891011 12 13 14 1516 17 18 19 20 21 22 23
Numerical data X X X X X X X X X X X X

Text X X X X X

Images X X X
Audio

Time series X X X X

Transactional data X X X X

Open data X

Application domain 891011 12 13 14 1516 17 18 19 20 21 22 23
Research X X X X X X X
Business X X X X X X

Biology X X
Health X X X X X
eCommerce and retail X X X X

Finance X X

IT X

Industry and manufacturing X X

Services X X X X
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1. DO: embrace interdisciplinarity, seek knowledge exchange
2. DO: build trust by data usage transparency & security provisions
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1. DO: embrace interdisciplinarity, seek knowledge exchange
2. DO: build trust by data usage transparency & security provisions
3. DO: cherish data wrangling, ideally automate it - it's the basis for analysis
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DO: build trust by data usage transparency & security provisions

DO: cherish data wrangling, ideally automate it - it's the basis for analysis
DO: leverage stream processing tools for real time big data analysis
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DO: build trust by data usage transparency & security provisions

DO: cherish data wrangling, ideally automate it - it's the basis for analysis

DO: leverage stream processing tools for real time big data analysis
DO: start machine learning from simple baselines
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DO: embrace interdisciplinarity, seek knowledge exchange

DO: build trust by data usage transparency & security provisions

DO: cherish data wrangling, ideally automate it = it's the basis for analysis
DO: leverage stream processing tools for real time big data analysis

DO: start machine learning from simple baselines
DO: use visualization to gain insight (from debugging to result presentation)
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build trust by data usage transparency & security provisions
cherish data wrangling, ideally automate it = it's the basis for analysis
leverage stream processing tools for real time big data analysis
start machine learning from simple baselines
use visualization to gain insight (from debugging to result presentation)
make use of all of your data (no sampling necessary)
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v Eight commandments
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DO:
DO:
DO:
DO:
DO:
DO:
DO:
DO:

embrace interdisciplinarity, seek knowledge exchange

build trust by data usage transparency & security provisions

cherish data wrangling, ideally automate it = it's the basis for analysis
leverage stream processing tools for real time big data analysis

start machine learning from simple baselines

use visualization to gain insight (from debugging to result presentation)
make use of all of your data (no sampling necessary)

take special care of small data (because of less redundancies)

'Frr,skspsd'r uw
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Inspiration #1. methodology
Make intuitive model inspection & data visualization “always on” Zh

* Building trust with stakeholders

negative X-ray

positive X-ray

« Debugging capabilities for researchers & developers
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DNN training on the Information Plane
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Inspiration #2: technology “'
Understand influences on big data system performance Zh
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« Modern big data systems make parallel programming easy
« However, the complex distributed components need careful performance
analysis & tuning to arrive at state of the art results:

Max producer throughput
(alarms/s)

Max producer throughput
(alarms/s)
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20058 Configuring the Kafka Direct Stream in
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Jackson Gson

Kafka + Kafka + MongoDB
Jackson Gson
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Inspiration #3: innovation
Use networks of experts to leverage different levels of innovation
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Apply the existing

Recombine the existing | Create tech. prerequisites

|
1
|
1 Product or technology on marke Base technology exists,
1 know-how still novel case never implemented before,
I (e.g. business model innovatic transferability possible
! through combination of (e.g. algorithms for automating O
: hardware & service) pattern recognition tasks) 8
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Business needs: purpose ' Business needs: consulting! Business needs: develop
Research: - Research: transfer Research: R&D v
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Inspiration #4: education "
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Build interdisciplinary skills & experience on top of solid foundation

« Disciplinary bachelor establishes foundation in a constituting field
« Data science education imparts core methods, tools, and project experience

Natural Language
Feature Processing
Engineering
Information
Retrieval Big Data
Data
Warehousing

Scientifi . ifici
G:;E;('f Statistics L E]

Intelligence

Simulation Predictive

Analytics Modeling

EIELELN

Forecasting

Data Management

Machine Learning
Pattern

Data Mining L
Recognition

RIaSIUES Business

Intelligence

scientific
Complexity & Mmindset

Parallel Processing
creat\\le

Data Scientist e

pusiness-
thinking Visualization

curious

Technology

Cloud / Distributed Communication

Systems
) ) Presentation Art.&
Privacy & Security Design
Data Product Design

fae Entrepreneurship

Law

ICT Infrastructure

Domain
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Conclusions
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« Crucial digital innovation needs to happen at the level of society:
how do we deal with the opportunities “making sense of data” is giving us?

Swiss Alliance for
Data-Intensive Services

datalab

www. zhaw.ch/datalab
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On me:

On the topics:

=>» Happy to answer questions & requests.

Prof. AI/ML, head ZHAW Datalab, board Data+Service Alliance
thilo.stadelmann@zhaw.ch
+41 58 934 72 08
https://stdm.qgithub.io/

Data science @ ZHAW: www.zhaw.ch/datalab
Data science in CH: www.data-service-alliance.ch
Applied data science book: https://stdm.github.io/data-science-book/
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