Chapter

What is Big Data

Text A

Big data is being generated by everything around us at all
times. Every digital process and social media exchange produces it.
Systems, sensors and mobile devices transmit it. Big data is arriving
from multiple sources at an alarming velocity, volume and variety.
To extract meaningful value from big data, you need optimal
processing power, analytics capabilities and skills.

Big data is a relative term describing a situation where the
volume, velocity and variety of data exceed an organization’s
storage or compute capacity for accurate and timely decision
making.

Some of this data is held in transactional data stores — the
byproduct of fast-growing online activity. Machine-to-machine
interactions, such as metering, call detail records, environmental
sensing and RFID systems, generate their own tidal waves of data.
All these forms of data are expanding, and that is coupled with
fast-growing streams of unstructured and semi structured data from
social media.

However, big data is defined less by volume — which is a
constantly moving target — than by its ever-increasing variety,
velocity, variability and complexity.

Variety. Up to 85 percent of an organization’s data is

unstructured — not numeric — but it still must be folded into

quantitative analysis and decision making. Text, video, audio and
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other unstructured data require different architecture and technologies
for analysis.

Velocity. Thornton May says, “Initiatives such as the use of
RFID tags and smart metering are driving an ever greater need to
deal with the torrent of data in near-real time. This, coupled with
the need and drive to be more agile and deliver insight quicker, is
putting tremendous pressure on organizations to build the necessary
infrastructure and skill base to react quickly enough.”

Variability. In addition to the speed at which data comes your
way, the data flows can be highly variable — with daily, seasonal
and event-triggered peak loads that can be challenging to manage.

Complexity. Difficulties dealing with data increase with the
expanding universe of data sources and are compounded by the
need to link, match and transform data across business entities and
systems. Organizations need to understand relationships, such as
complex hierarchies and data linkages, among all data.

A data environment can become extreme along any of the
above dimensions or with a combination of two or all of them at
once. However, it is important to understand that not all of your
data will be relevant or useful. Organizations must be able to
separate the wheat from the chaff and focus on the information that
counts — not on the information overload.

What is changing in the realm of big data?

Big data is changing the way people within organizations work
together. It is creating a culture in which business and IT leaders
must join forces to realize value from all data. Insights from big
data can enable all employees to make better decisions —
deepening customer engagement, optimizing operations, preventing
threats and fraud, and capitalizing on new sources of revenue. But
escalating demand for insights requires a fundamentally new
approach to architecture, tools and practices.

Competitive advantage: Data is emerging as the world’s
newest resource for competitive advantage.

Decision making: Decision making is moving from the elite
few to the empowered many.

Value of data: As the value of data continues to grow, current

systems won’t keep pace.
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How can you realize the greatest value from big data?

New skills are needed to fully harness the power of big data.
Though courses are being offered to prepare a new generation of
big data experts, it will take some time to get them into the
workforce. Meanwhile, leading organizations are developing new
roles, focusing on key challenges and creating new business models
to gain the most from big data.

o Discover the new role of data scientist

Gartner finds that by 2015, the demand for data and analytics
resources will reach 4.4 million jobs globally, but only one-third of
those jobs will be filled. The emerging role of data scientist is
meant to fill that skills gap.

e Be proactive about privacy, security and governance

While big data can provide significant value, it also presents
significant risk. Organizations must be proactive about privacy, security
and governance to ensure all data and insights are protected and secure.

o (Create new business models with big data

From data-driven marketing and ad targeting to the connected
car, big data is fueling product innovation and new revenue
opportunities for many organizations.

Employ the most effective big data technology

To gain the competitive advantage that big data holds, you
need to infuse analytics everywhere, make speed a differentiator,
and exploit value in all types of data. This requires an infrastructure
that can manage and process exploding volumes of structured and
unstructured data — in motion as well as at rest — and protect
data privacy and security.

Big data technology

Big data technology must support search, development,
governance and analytics services for all data types — from
transaction and application data to machine and sensor data to
social, image and geospatial data, and more.

o Systems

Your infrastructure must capitalize on real-time information
flowing through your organization. It must be optimized for
analytics to respond dynamically — with automated business
processes, better agility and improved economics — to the

increasing demands of big data.
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e Privacy

To protect your reputation and brand, your platform must
comprise stringent policies and practices around privacy and data
protection, safeguarding all of the data and insights on which your
business relies.

e Governance

The right platform instills trust, so you can act with
confidence. It controls how information is created, shared, cleansed,
consolidated, protected, maintained, retired and integrated within
your enterprise.

e Storage

To achieve economies and efficiencies, you must run certain
analytics close to the data, while it is in motion. But for data you
elect to store, your infrastructure must embody a defensible disposal
strategy that reduces the run rate of storage, legal expense and risk.

o Security

As you infuse analytics into your organization, data security
becomes more central to your competitive advantage profile. Your
infrastructure must have strong security measures built in to guard
your organization against internal and external threats.

o Cloud

To relieve the pressure that big data is placing on your IT
infrastructure, you can host big data and analytics solutions on the
flexibility,

cloud. Achieve the scalability, expandability and

economics that will provide competitive advantage into the future.

Note:
The text is adapted from the website:
http://www.ibm.com/big-data/us/en/.
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. Big data is a relative term describing a situation where the volume, velocity and variety
of data exceed an organization’s or capacity for accurate and timely

. Insights from big data can enable all employees to make better decisions — deepening

, optimizing , preventing , and capitalizing on new

sources of

. Meanwhile, leading organizations are developing , focusing on key and
creating new to gain the most from big data.

. To gain the competitive advantage that big data holds, you need to infuse
everywhere, make speed a differentiator, and exploit in all types of data.

. Big data technology must support , , and
services for all data types — from data to machine and sensor
data to data, and more.

. To relieve the pressure that big data is placing on your IT infrastructure, you can host big

data and analytics solutions on the
IBM data scientists break big data into four dimensions:

Content Questions

1.
2.
3.
4.
5.

What is the definition of big data?
What are the characteristics of big data?
What is the background of big data?
What does the big data technology do?
What is the value of digging big data?

Answers

Blank Filling
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. digital process; social media exchange

. velocity; volume; variety; optimal processing; analytics

. storage; compute; decision making

. customer engagement; operations; threats and fraud; revenue
. new roles; challenges; business models

. analytics; value

. search; development; governance; analytics; transaction and application; social; image

and geospatial
cloud

volume, variety, velocity and veracity

Content Questions

1.

“Big data” is a massive, high-growth and diversified information asset that requires a

new processing model which have greater decision-making power, insight into discovery
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and process optimization capabilities.

2. Volume, Variety, Velocity, Value.

3. Big data is being generated by everything around us at all times. Every digital process
and social media exchange produces it. Systems, sensors and mobile devices transmit it.
Big data is arriving from multiple sources at an alarming velocity, volume and variety.

4. Big data technology must support search, development, governance and analytics services for
all data types — from transaction and application data to machine and sensor data to
social, image and geospatial data, and more.

5. The value of digging big data is similar to sandy gold rush, digging sparse but valuable

information from massive amounts of data.
SFEFX

BAT B L1 DR AR AR R K Hs . RS EC URE AR SR 0 LB A2
PR . XS R ARSI B R BT R . KA T A 2 YR, I
PR HE BN FEVE ARG R . MR B P PRI ROCE B E, T B
MIALBERE ST I HTREIFIELA o

RE Y FiR B e K AT AN B 2 FEPE I A RV, KB 32 PR 5t
Jiti, ANTAE —28 8 FAEAA A ] TR BRI I AN RESR R . SN A AT AR

Ferp SRR A7 il A7 2k S ST [ R P R 3 DR K P A 3 B0 (1 A
dhe HLASRTHLARIOAS ., vk, G g 1yidsg. FRSEIIAN RFID R4, 4 H AR
b5 €T S PEEEY S WKV €/ SRy ou 81 B S il P Y S R et/ SESTDE B2 AR VIR 847 (AL 0
g e RIS K

R, REAEIAE SO “B7, R AW I BERSE H R Ml
ZREPERIS Rk

R, HOUH AT RS 85 % M AR AL (AR IEE0) (R ZI,
WA, U T @R M. SOR. ML SR LAl AR 4544t B 75 AN )
I SRR R AR BEAT 73 HT o

=i#. Thornton May fiH: “SATUUN (RFID) A BETHRAEHH AR, 1EHEZ)
AT D) 5 S S 3t A BRI U, O SN A DR s Y LA IX 45 A W) ok
EORHII ), 2508 S R Bt A B e 7, ATt S e 7

Tl BT Ell A M od 2 5, By fe it M n AR H),  H . 5
i (R DA A7 8 AT RET A8 B R Pk ik o

S, BEEBIRIARIE L, KPR M RDBROBOR, AN ST SR AR G
[AIHERE . VLPECA s . AT T s 2 MK R, BN =28 (K2 I Gk A gL
PR .

Ha A n] AR EIRAT Ay i A2 f i, SEAN Ui B3 L7 A w] B4 & 8L {HOE,
BB T RFEAGE AT s A SE AR BT I e O T NHE B2, AT ZEA
o i 126 T AR SR O A U B RE




Chapter 1 What is Big Data

REETHREU R A

KRB EAE SR AL NN G EAETT e & IEAERIE RSk, AP IT 81
AOKFESS Ty, AEREE M E AT LRI R B REE B 20 &3 ] LM A B3 T AR SE Ay
frks—R B 24, A2, Bk isiys, DURERR BRI i,
M1 S TR AW, S R i ok . A RIS .

SeA A Bn IEAE O S L BB I S8 A LA U

RARE: RIIEAE RGBT R e R T B2 A

Bl tri: BEE BRI ER ARG, HTK RS A REREF R .

WA K E R P IRIGHRAME?

KRB R  ZOM B R A, BAR— LB IEAERTRR AU T 2K, Bl
BN AT BE A I, SUEANVIEAE R RN, BAOQEE AP, i
BRI, AR R R KR

o KRIMHFERFEFRIB AN

Gartner A7) A 8L, £ 2015 4, X Hdl A 70 B BE U5 K 75 SR AE A Bk 13 440 T34 AR
I, (HRAT =702 — [ LA B9 5 BBk 50X — B A O AR N — B hgs 1 .

o BUREDNFIERA . LM Pt

AR n] SR L SO e, (AR S . 24 mIBUA 6 20BN - 23 T fie
BaAh. AR HL, DU DR AT Z0di A O3 19 212238 O

o AR QU B 55 AR K

MBI SRS E T | 58 [ BOREIER RS, KB HES) T VR 2 24 w07 B HT A
BN

KARAHBIKREIESRA

N T BRAF R BT AT (R 358 A0 NATTa] LLAEATAT 2 7 i A AN 3 A, e i
JEA AN A O R BN 3R, IR AN RS R B OO e DI 2 s v — 58 3
(FIBLREZEA, R DU R AE B LRSS G K M G AL AN E S AL I B B (i 2 Ml
Hah&ER RN R ER K AR 2 4

REHEHA

REAREAR DA R AT BRI R TR EHMTIRS, WA S HdE .
HIRE PP 2l SN L S AL AR Bt ARG B B ARt B 2 [ K 25

o RHP

KB FE AR 06 Z0R i 28 2 Wl AL GV S A R, TR I e i 2000 et 20 A 1A T A4
LAY, E 8 A sk 55 Re . S AESETERT R A b, DU AL K HE H 248 K 1
i Ko

o A

T ORGP mL A AR R, R HE - 5 i U 5 A SR B AL AT s DR 97 1D 7™ SRS AT
BLH, DR 2w Mb 55 4 e A 5t AR SR AR o

o HH

PO RIAR BE ¥ 58 38 K EH Y- & T BLLE T P sl b A A A I SR o e P2 S ] 4R

7



AREEEE W FIEHIZ (5 2 )

Mg, R VEEE AL DR 4Ed. MBRAEE RS .

o 17

h T SEIRE T R R s DA RIS AT IR AT 5 B G AR D) R b . (R,
T H P ERAAG R, P 5 I SRR S DA 2R T HS mT B Y ) A SR, AT ek is AT
TEf RGO L V2 ol AT XU o

o LA

BN T3 AT AR B S I, H 2 AR O A SE LA Z D . KB
I (R FE B A 0 20 B AT SRR IR 22 A it DAORIP Al 552 PN SR A0 i o

o =

h T AR KRB AR IT SRt b g, n) DAE 2 i 468 KB F o A il vk %6, LA
SELATARARPE . RAEVE. WY RRIERIZ T, AR TE I

TextB

Big data is increasingly becoming a factor in production, market | = New Words and Expressions
competitiveness. Cutting-edge analysis technologies are making | cutting-edge
inroads into all areas of life and changing our day-to-day existence. RN
Sensor technology, biometric identification and the general trend | inroad /' mrovd/ n.
towards a convergence of information and communication #HE
technologies are driving the big data movement. convergence/kon v3:dzons/ .

Huge challenges must be overcome if the benefits are to be | 2%, B&%, W
leveraged effectively. Matters of concern alongside increasing | dimension/dar' menfn/ .
volumes of data, varying data structures and real-time processing [(#)kom, E, %
include data security, data privacy policies that are in urgent need of
reform and the rising quality expectations of the stakeholders.

Using sensors, a multitude of data sets and specific algorithms,
automatic predictions could soon be made about particular
behavioral tendencies (and not just online) on the basis of simple
correlations. The way in which people think about data and data
analysis will gradually change as well, in addition to the
technological possibilities.

Big data is more than just IT

Many decision-makers in all kinds of sectors have recognized
that big data is no longer purely the preserve of IT. Big data is
instead becoming a movement that brings together cutting-edge
internet technologies and analysis techniques in order for large,
extendable and above all differently structured data sets to be
captured, stored and analyzed. This gives big data a broad,

international dimension with different knowledge-based outcomes
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and expectations with regard to increasing growth and efficiency.
But above all, big data provides scope for experimentation,
innovation and creativity, offers a wealth of potential new data
combinations and is therefore ideal for discovering unexpected
correlations. It could be used to create new business models,
products and services and to drive innovation.

The information management big data and analytics
capabilities include:

Data Management & Warehouse: Gain industry-leading
database performance across multiple workloads while lowering
administration, storage, development and server costs; Realize
extreme speed with capabilities optimized for analytics workloads
such as deep analytics, and benefit from workload-optimized
systems that can be up and running in hours.

Hadoop System: Bring the power of Apache Hadoop to the
enterprise with application accelerators, analytics, visualization,
development tools, performance and security features.

Stream Computing: Efficiently deliver real-time analytic
processing on constantly changing data in motion and enable
descriptive and predictive analytics to support real-time decisions.
Capture and analyze all data, all the time, just in time. With stream
computing, store less, analyze more and make better decisions
faster.

Content Management: Enable comprehensive content
lifecycle and document management with cost-effective control of
existing and new types of content with scale, security and stability.

Information Integration & Governance: Build confidence in
big data with the ability to integrate, understand, manage and
govern data appropriately across its lifecycle.

Note:

The text is adapted from the website:

https://www-01.ibm.com/software/data/bigdata/.
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