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Data is the new oil
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http://listen.hatnote.com/

Listen to Wikipedia

Welcome, ChiTownMick has joined Wikipedial
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DATA UNDERSTANDING
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Global Statistics:

: 42%
b

Recommended Plan: .
Time saved avoiding N Crowding level
congestod aroas 107

/
83

%

Shop visibility
10
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SIS 45 g a0

Foursquare Observes Over 3 Billion Monthly Place Visits

between January 2017 and 2018

v
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Solac

Hillary Clinton ~

Democratic Party

Mentions
Total

No. of positive
No. of negative

No. of neutral

785
151
155
ar9

1412
255
402
755

Donald Trump ~

Republican Party

Mentions
Total

No. of positive
No. of negative

No. of neutral

12
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How can we find somethmg
in the Web"”?

16
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Documents
Scientific
Reports

Subscription

Information

Competitor
WebgiSes

—_—

TOR Encrypted sites

o——— Drug Trafficking
o—— Private Communications
o—— Political Protests

o—lllegal Information

17
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ld oI

A S 57 31 AT S (gl ok 3l 9 ol (g5l B 03l ©
INFORMATION Do oo Juols OledMbl il aowo cucld

| DATA ® Turban, Information Technology for Management, Wiley, 2005

JUs bl 45 (gl @S 4 GleMbl gl lodjl

ol sl (0310 3 g yund
* ISO/IEC 2382:2015- Information technology Vocabulary

INFORMATION
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ISO 8601: 2004

numeric, string, date, ...

Specific entity or event or transaction
ISO/IEC 11404:2007

Structured data: comma-separated values
Unstructured: free text

Semi-structured: XML or HTML

e.g. a document collection

e.g., complete document
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Scale Up- Vertical Scaling

G2 ywbao

roerge o
=

Scale Out- Horizontal Scaling

89l Sy pwliso
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G2 ywbao

Vertical

1CPU/1GB

RAM

2CPU/2GB
RAM

4CPU/4GB RAM

Horizontal

1CPU/1GB
RAM

1CPU/IGB 1CPU/1GB
RAM RAM

o

1CPU/1GB 1CPU/1GB
RAM RAM

1CPU/IGB 1CPU/1GB
RAM RAM

23
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MEHR? i

Country: Iran Country: USA

Year: 2011 Year: 2001

Cores: 4600 Nodes: 708

AMD Opteron 2.3 GHz Processors: 1416

9 TB RAM Pentium IlI

42 TFlop/s 364 GB RAM
1416 GFlop/s

Country: China
Year: 2015
Cores: 3,120,000
Xeon Eg-2692v2
1.0 PB RAM

34 PFlop/s

25
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BJbw 5190 P

Code-Granularity

] ] . L '
e i ook ok Large gra

funcl () func2 () func3 () Medium grain

{ { { (control level)
Threads B B %

} } }

/’\ Fine grain
(data level)

Compilers

/‘\ Very fine grain "

(instruction level)

CPU
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® Shared-memory model

The communication between processes in a multiprocessor
environment is achieved through shared (or global)
memory.

4CPU/AGB RAM

® Message-passing model

Communication between processes in a multicomputer ; g
- c c c 1CPU/1IGB 1CPU/1GB
environment is achieved through some kind of message- RAM  RAM

switching mechanism. E
1CPU/1IGB 1CPU/1GB

RAM RAM

27
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Memory Typology: Shared

Processor Processor

Memory

Processor Processor



Memory Typology: Distributed

Memory

Network

Memory

Memory

Memory



Memory Typology: Hybrid

Processor Processor

Memory Memory
Processor Processor

Network
<

Processor Processor

Memory Memory
Processor Processor
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Instructions

Single (SI) Multiple (MI)

= SISD MISD

&

@

_g’ Single-threaded process Pipeline architecture

n

= SIMD MIMD

2 Multi-threaded

GJ . .

5 Vector Processing Programming

g and GPUs and
Multi-Core Processors
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SISD

Processor

Instructions
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Processor

|

Instructions

MISD

Processor

|

Instructions
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MIMD

Processor

D —

|

Instructions

Processor

D —

|

Instructions
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SIMD

Processor

Instructions
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Data Providers ] [ Data Consumers ]

b

=

Application Provider Layer

Algorithms

Workflow Engine

Transformations

Visualizations

Access Services

Ingest Services

Processing Layer

Batch Frameworks

Interactive
Frameworks

Streaming
Frameworks

J

File Systems Key-Value Platforms Document Platforms
Relational Platforms Wide-Columnar Graph Platforms
Platforms

Messaging Frameworks

State Management
Frameworks

Audit Frameworks

Authorization
Frameworks

Authentication
Frameworks

Anonymization
Frameworks

Monitoring
Frameworks

Package Management
Frameworks

Resource Management
Frameworks

Provisioning/
Configuration
Frameworks

Data Life Cycle
Management
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UR, Resourpe and |
Representation

10

URI

http://www.tour-eiffel.fr/index.htmi '

identifies

representation represents (stands for)

Metadata:
Content-type: text/html
Data:
<!IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01
Transitional//EN" "http://www.w3.0org/TR/html4/loose.dtd">
<htmi>
<head>
<title>L e site officiel de la Tour Eiffel</title>

</html>

59
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W3C.org

In addition to the classic "Web of documents”W3Cis helping to build a
technology stack to support a "Web of data,”
the sort of data you find in databases.

The term “Semantic Web” refers to W3C'’s vision of the Web of linked data.

60
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Real World Example

Search Engine

Use Case GG gIE Iran

All Images Maps MNews Videos 1Y

Silo’s of Documents
(Traditional Web)

Collection of Facts
(Semantic Web)

(1
the A35m-high Milad Tower

Coaphal Tohron

Suprarne leadur: Al Khumarne)

Population:
Currency: Iramnan nix
Official language: Farsian

Nwighboring countrime: Turloey, Fae. Palostan. Alghamstan
Turkmeeintan Armenia, Azerbaysn

Destinations
T
S H =1
= Semad
Musthbrad Tetiran lsfatian Sthurns ¥ ; Iran
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Resource

Description
Framework

e Resources:
Objects that can be addressed via URI

* Properties:
Attributes for the description of resources

e Statements (RDF-Triple):
Resource + Property +  Object / Value
URI URI URI / Literal

63
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https://www.linkedin.com/in/msjavan ’ Tehran '
S\ ')

http://dbpedia.org/ontology/location
P

https://www.linkedin.com/in/msjavan ' http://www.msjavan.ir
S O

http://dbpedia.org/ontology/owner
P
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dbpedia.org
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https://dbpedia.org/sparq|

& o> C | @ Secure | https:;//dbpedia.org/sparq|

Virtuoso SPARQL Query Editor

Default Data Set Name (Graph IRI)
|http:ﬂdbpedia.org |

Query Text
select distinct ?Concept where {[] & ?Concept} LIMIT 18e

(Security restrictions of this server do not allow you to retrieve remote ROF data, see details. )

Results Format: | HTML Y]
Execution timeout: |3DDUD |milliseconds (values less than 1000 are ignored)
Options: ¥ Strict checking of void variables

[ Log debug info at the end of output (has no effect on soms queries and output formats)
[} Generate SPARQL compilation report (instead of executing the query)

(The resuit can anly be sent back to browser, not saved on the server, see details

Run Query || Reset |

66
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General Data Protection Regulation

Data (Personal / Sensitive / Children)

Scope of application (Controller / Processor [ Joint / ...)

Lawful grounds for processing

Transparency requirements (Providing Notice and Collecting Consent)
Data protection principles and accountability (Minimization/...)
Data subject rights (Access [ Portability / ...)

Data security (Standards)

Data breaches (Response [ Procedures [ ...)

International data transfers (Data flow mapping/ ...)

Other controller obligations (Privacy by Design / DPO /PIA [ ...)
Other processor obligations (DPO / Sub-processors |/ ...)
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'E.

1/21/76 Male 53715 Heart Disease

4/13/86 Female 53715 Hepatitis
2/28/76 Male 53703 Brochitis
1/21/76 Male 53703 Broken Arm
4/13/86 Female 53706 Flu

2/28/76 Female 53706 Hang Nail
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K-Anonymity

Name Age | Zipcode Disease
Brian 21 12000 dyspepsia
Alan 22 14000 bronchitis

Albert 24 1 3000 fiu

Dan 23 25000 gastritis
Graeme 41 20000 flu

Harry 36 27000 gastritis
Jean 37 33000 dyspepsia
Kurt 40 35000 fiu

Laly 43 26000 gastritis

Peter 52 33000 dyspepsia

Sasha 56 34000 gastritis

Age Zipcode Discase
| 21,222] [ 1200000, T 00 dy spepsia
| 21,22] | 120000, T 00 bronchitis
| 23,24] BEICC IR fu
| 23,24 RELCEEReR T sastrilis
[36.41] 200000, 277 (] fu
| 36,41 RO IR casirts
| 37.40] | 3 3CHH 350 dy spepsia
| 37.40] | 3 3CHH 350 Hu
| 43,52 RGICETRETTN oasiriiis
|43.52] 2EUNO0 330000 ] dy spepsia
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uiJK-Anonymity

Homogeneity Attack A 3-anonymous patient table

Zipcode Age Disease

Bob — .

- 7T s Heart Disease
Zipcode Age 476> 2% Heart Disease
47678 37 476** 2% Heart Disease

4790* =40 Flu
4790* =40 Heart Disease
4790 =40 Cancer

& 76F*® 3* Heart Disease
476** F Cancer
476 * 3% Cancer

Background Knowledge Attack

Carldoes nothave heart disease

Carl
Zipcode | Age
47673 36
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|_-Diversity

Age | Salary Dise ase

29 3K gastric ulcer
22 4K gastritis

27 5K stomach cancer
43 6K gastritis

52 11K flu

47 SK bronchitis
30 7K bronchitis
36 9K pneumonia
32 10K stomach cancer

ZIP Code Age Salary Disease

1 476%* 2% 3K gastric ulcer

2 476%* L 4K gastritis

3 476%* 2* 5K stomach cancer

4 27907 >=4() 6K gastris

5 4790% >=4( 11K fiu

6 4790% >=40 8K bronchitis
B 4767 " 3 TR bronchitis

8 476%* 3* 9K pneumonia

0 476%% 3* 10K stomach cancer
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Similarity Attack

uiL-Diversity

A 3-diverse patient table

I Zipcode Age Salary Disease
* 2%k 2 i
BOb 476 2 20K Gastric Ulcer
= 476%** 2% 30K Gastritis
Zip Age —
A 476 %% 2% 40K Stomach Cancer
47678 27 —
4790%* =40 50K Gastritis
4790%* =40 100K Flu
4790%* =40 70K Bronchitis
476%** 3* 60K Bronchitis
476** 3% 80K Pneumonia
476%* 3% 90K Stomach Cancer
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NIST Big Data Program
R Use Cases and Requirements
NBD-WG/Subgroups
Charter
Co-Chairs Use Case V2.0 Submission
Guidelines (click M0621 Use Case V2.0 Template for submission)

All WG Meeting

BRaEnES (M0237 Use Case V1.0 Template is no longer use, M0180 to download all use cases, and M0203 for full high-level use case descriptions)
Version 2 Final Docs

Version 1 Final Docs
Docs Repository
Use Cases Listing

m Government Operation

M0147: Census 2010 and 2000 -- Title 13 Big Data; Vivek Navale and Ciuyen Mguyen, NARA

M0148: National Archives and Records Administration Accession NARA, Search, Retrieve, Preservation; Vivek Navale & Quyen MNguyen, NARA
M0219. Siatistical Survey Response Improvement (Adaptive Design); Cavan Capps, U.S. Cansus Bureau

M0222. Non-Traditional Data in Statistical Survey Response Improvement (Adaptive Design); Cavan Capps, U.S. Census Bureau

Upload Document

fal

Registration
New User
Update Profile m Commerical

5. MOD175. Cloud Eco-System, for Financial Industries (Banking, Securities & Investments, Insurance) transacting business within the United States; Pw Carey, Compliance Pariners, LLC

Points of Contact 6. M0161. Mendeley -- An International Network of Research; William Gunn, Mendsley
Wo Chang 7. MO0164. Nerflix Movie Service; Geoffrey Fox, Indiana University
3!;{,’"5;13 Advisor 8. MO0165 Web Search; Geoffrey Fox, Indiana University
9. MO137: /laaS (Infrastructure as a Service) Big Data Business Continuity & Disaster Recovery (BC/DR) Within A Cloud Eco-System; Pw Carey, Compliance Pariners, LLC

Jﬂ?;';'ff‘rft ETE 10. M0103; Cargo Shipping; Wiliam Miller, MaCT USA

Deputy Director 11. MD162. Materials Data for Manufacturing; John Rumble, R&R Data Services
12. MOM76:  Simulation driven Marterials Genomics; David Skinner, LBNL
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