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Unit 1

Text A

Big Data

Big data i1s changing the way people work together within organizations. It is creating a
culture 1 which business and IT leaders must join forces to realize the 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.

1. The Big Vs

1.1 Value

This 1s indeed the holy grail of big data and what we are all looking for. One has to
demonstrate value that can be extracted from big or small data in order to justify the
investments, whether on big data or on traditional analytics, data warehouse or business
intelligence tools, whatever may be the buzzing nomenclature. There seems to be an
increasing interest related to the value of big data, as indicated by the number of Google

searches looking for similar terms over the last two years.
1.2 Volume

There 1s no doubt that the information explosion has redefined the connotation of

volumes. There are several such staggering statistics going around and it has become
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increasingly difficult to keep track of the number and magnitude of the prefixes attached to
“bytes” while measuring the volume. Since there is a “helluva lot of data” , the term
“Hellabyte ” has been coined beyond Petabytes, Exabytes, Zettabytes and Yottabytes.
However, since these measures will be superseded by the likes of Brontobytes, Geopbytes and

more, lets move on!
1.3 Velocity

Similarly, velocity refers to the speed at which the data is generated. Some of the factors
that exacerbate this trend are the proliferation of social media and the explosion of IoT
(Internet of Things). In the context of business operations that have not yet been touched by
social media or IoT, the velocity arises from sophisticated enterprise applications that capture
each and every minute detail involved in the completion of a particular business process.
Enterprise applications have traditionally captured such information but the world has woken

up to the power of such information largely in the big data era.

1.4 Variety

The last of the original attributes of big data i1s variety. Since we are living in an
increasingly digital world where technology has mvaded mto our glasses and watches, the
variety of data that is generated 1s mind-boggling. The computing power available 1s able to
process unstructured text, images, audio, video and data from sensors in the IoT (Internet of
Things) world that capture (almost) everything around us. This attribute of big data is more

relevant today than it ever was.

1.5 Veracity or Validity

Veracity or validity of data 1s extremely important and fundamental to the extraction of
value from the underlying data. Veracity implies that the data 1s verifiable and truthful. If this
condition 1s violated, the results can be catastrophic. More importantly, there are several cases
in which the data 1s accurate but may not be valid in the particular context. For instance, i1f we
are trying to ascertain the volume of searches on Google related to big data, we will also

obtain results pertaining to the hit single “dangerous” from “big data” .

1.6 Visible

Information silos have always existed within enterprises and have been one of the major
roadblocks 1n the attempt to extract value from data. Relevant information should not only
exist, but also be visible to the right person at the right time. Actionable data needs to be
visible transcending the boundaries of functions, departments and even organizations for

value unlocking. Individuals might have believed that information in their hands 1s power but
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in the age of big data, collective information available to the world at large 1s truly

omnipotent!
1.7 Visual

We live in an increasingly visual world and the statistics of increase in the number of
images and videos shared on the Internet is staggering. According to official statistics, 300
hours of video are uploaded every minute on YouTube. In a business context, appropriate
visualization of data is critical for the management to be able to extract value from their

limited time, resources and even more limited attention span!

2. More Contenders

In addition to the 7 V’s described above, there are several other V’s that may be

considered:

2.1 Volatility

With more applications such as SnapChat and IoT sensors, we may have data in and out
in a snap. Volatility of the underlying data sources may become one of the defining attributes
in the future.

2.2 Variability

One of the cornerstones of traditional stafistics 1s standard deviation and variability.

Whether or not it makes to an extended list of V’s relating to big data, it can never be ignored.
2.3 Viability

Embedded in the concept of value is the need to check the viability of any project. Big
data projects can scale up to gigantic proportions and guzzle a lot of resources very quickly.
Those who do not learn this fast and get fascinated with fads will funnel funds towards futility
resulting in failure. In a nutshell, viability of any project needs to be established and big data

projects do not have the liberty of exemption, whether or not it remains a trending buzzword.

2.4 Vitality

Vitality or criticality of the data 1s another concept that i1s crucial and 1s embedded in the
concept of Value. Information that 1s more meaningful or critical to the underlying business
objective needs to be prioritized. Analysis paralysis needs to be replaced with a more
pragmatic approach. Technology allows marketers to create segments of one, but is such

extreme segmentation vital or even aligned to the organizational strategy?
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2.5 Vincularity

Derived from Latin, it implies connectivity or linkage. This concept 1s very relevant in
today’s connected world. There 1s significant value arbitrage potential by connecting diverse
information sets. For instance, the government has forever been trying to connect the details
of major expenditure heads and correlating the same with the income declared in tax returns
to 1dentify concealment of income. The same purpose may now be achieved by drawing

information from social media posts.

3. An Example of Big Data

An example of big data might be petabytes (1,024 terabytes) or exabytes (1,024
petabytes) of data consisting of billions to trillions of records of millions of people — all from
different sources (e.g. Web, sales, customer contact center, social media, mobile data and so

on). The data is typically loosely structured data that 1s often incomplete and 1naccessible.

2 New Words

realize [rislaiz] vioARE|, T AE, £, AT
engagement [in'geidzmant] nH5E, BoE

fraud [fro:d] n I, WIETH

indeed [in'di:d] adv. EIEH, #5L; $HR
demonstrate [[demanstreit] vt~ e, WEPR, ik
nomenclature ~ [n@'manclet|s] nRGah Rk, wa; NiE; TIT4K
analytics [.eenallitiks] nANT . RN, DATE
redefine [ri:difain] v.EIHFE XL

connotation [konau'teifan] n. N W

staggering ['steegarin] adi A NIREH, BULEREH
helluva ['helava] adj R K B

Hellabyte ['helabait] n. Ak 260, =10" Byte
Exabyte [eksabait] n AL AL, 4 E 4 EB
Zettabyte [zetabait] nEAE AL, 45E H ZB
Yottabyte [ jotebait] nFAE AL, 45 H YB
Brontobyte [brontabait] nFAE ¥, 4 'E ¥ BB
Geopbyte [ d3ispbait] nBHIEEAL, %5 N GB
velocity [vilositi] nEEM, HE, #ER
exacerbate [eks'aesabeit] viAE T Ak, fE Ao B

trend [trend] nAfiE, #EH
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proliferation [praulifereifen] 7. # ¥
explosion [iks'plauzen] ng& g, B
era ['iera] n bR, 26, K
variety [va'raiati] n.ZHEM, &f, fE
attribute [a'tribju(:)t] nJEME, SR, 4RI
mind-boggling [maind-boglin]  adj. 4 A bLE 15 &
unstructured [An'strakt[ ad] adj. e EA L, FULH
veracity [ve'raesiti] n. 2 LM
validity [validiti] nBRM; AEM, EHKE
extremely [iks'trizmli] adv 3, % H
fundamental [fanda'mental] adj FEwh iy, FEAH
nFEARJEN, HEARFE
verifiable ['verifaiabl] adj.fit. i 58
truthful ['tru:8ful] adj im =y, I EIEE
violate ['vaisleit] vt L, B, TH#; EK
catastrophic [ kaeta'strofik] adi. B B8, KEH
visible [vizabl] adj FF LW, AEW, TFN
n. 7] W4
transcend [treen'send] v A8 A, fEat
boundary ['lbaundari] nil B, pRE
omnipotent [om'nipatant] adj. 2 W, TATAREm
visualization [.vizjuslai'zeifan] 5. % 4i 1k,
span [spaen] niEfE, B, L
contender [ken'tends] niwFH
volatility [vola'tiliti] nIKEE; Wahtk; Wb
variability Lveriabiliti] nFprEy R M
cornerstone [ko:nastaun] nYEHA, Hut, HEEHRNILH
viability [vaia'biliti] nF AT, VIETAT, A% AFED
gigantic [d3ai'geentik] adj. B AfXHY, B AH
proportion [pra'pa:[en] n s ¥k, o
v B IS, o
guzzle ['gazl] vt AEAR, FRE HE
fascinate [feesineit] U ELERLE - SN - RERRRLE ok 8 )
vi N3, R AW
fad [feed] n B M, —HERATHAER, —HHZH
funnel [fanal] vi.& vi B FEHE I 5 R R ROR B
#EiLE

nig-b s WEFR A
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futility [fju:'tilati] nFi., TA
nutshell ['natfel] nfizsz, — sk
exemption [ig’zemp[an] nfive . B
vitality [vai'taelit] n B HAE, A
criticality [kriti'keeliti] nlf s ERRA; RREE, AREE
prioritize [prai‘oritaiz] VE AT eeenns Xk 456 %
pragmatic [praeg' maetik] adj. SEFRHy, EE LA
arbitrage ['a:bitrid3] nEL, %5
correlate ['korileit] viAF A H % B

Vil eneens e
incomplete LLinkam'pli:t] adi F BAW, FREN

2. Phrases

big data v &

capitalize on AR R wARA

holy grail XMy RAFROHEHDE, FHAHALEFENER
extracted ... from ) ACRREEE HIEL, e 3 B
data warehouse ¥ 44 JE

business intelligence tool w k& e TE

information explosion = BB YE, miRBE

be superseded by ... G ETREEE X,

wake up EHRA K FlRER; (#) ARE
invade into EPN

unstructured text 3E 25 #g b UK

underlying data BB AE, Habhfas; EREE
pertain to BT, xT, &

in the attempt to R E, AHE

at large Ly, — AR B
according to R

in a snap |, 4k

standard deviation FREE, B R E

scale up I HE e, B

get fascinated with wE, WET

in a nutshell HWEsZ, —F UKz

analysis paralysis T JE A

be replaced with EZRREEEE e

be aligned to LT — 3
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be derived from k8B, BT

draw from. .. Morenes T B

consist of Mk, 4

customer contact center ZRPEZEPS, ZPREPS
= Abbreviations

IT (Information Technology) fz BH K
[oT (Internet of Things) B M

2 Notes

[1] One has to demonstrate value that can be extracted from big or small data in order to
justify the mvestments, whether on big data or on traditional analytics, data warehouse or
business intelligence tools, whatever may be the buzzing nomenclature.

A<+1)7, that can be extracted from big or small data & —4~ & & MW H), BIHHIBR 52 value.
in order to justify the immvestments, whether on big data or on traditional analytics, data
warehouse or business intelligence tools J&—> H HIRIE M A), B I 0] /8 S
demonstrate. whatever may be the buzzing nomenclature & —MEAR1E WA .

[2] In the context of business operations that have not yet been touched by social media or IoT,

the velocity arises from sophisticated enterprise applications that capture each and every
minute detail involved in the completion of a particular business process.
A+)H, that have not yet been touched by social media or IoT Jf&—/N & 15 M H), EIHA
FE %€ business operations. that capture each and every minute detail involved in the
completion of a particular business process & — e B MNH), EIHEMER E enterprise
applications. fEiZMB)H, involved in the completion of a particular business process
e R kR, S E e R, BTHAPR E each and every minute detail .

[3] Since we are living 1n an increasingly digital world where technology has invaded into our

glasses and watches, the variety of data that 1s generated 1s mind-boggling.
A+]H, Since we are living in an increasingly digital world where technology has
invaded into our glasses and watches J&— i [RRIE M A), BIHAIPR & = A) 515 is
mind-boggling. fEi1%MM )+, where technology has invaded into our glasses and watches
HRE—ANEIE M), BIRAIFR E digital world. that is generated /& — M EBEMNA], &
THAIPR 5 the variety of data.

[4] Embedded in the concept of value is the need to check the viability of any project.

AR E—ANFRAEHTE 3234, the need to check the viability of any project /& F i,
Embedded in the concept of value /&% 1E . I % 15 5% N : The need to check the viability
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of any project 1s embedded in the concept of value.

. Exercises

[Ex. 1] MRIERCHERIZ ).

1. What can insights from big data do?

2. What does velocity refer to? What are some of the factors that exacerbate this trend?

3. Why 1s the variety of data that 1s generated 1s mind-boggling?

4. What does veracity imply?

5. What have always existed within enterprises and have been one of the major roadblocks in
the attempt to extract value from data?

6. What should relevant information be?

7. How many hours of video are uploaded every minute on YouTube according to official
statistics?

8. What 1s one of the cornerstones of traditional statistics?

9. What kind of information needs to be prioritized?

10. Where 1s the word vincularity derived from? What does 1t imply?

[Ex. 2] B FFIA)F#EENT .

1. I hope that this talk has given you some insight into the kind of the work that we've been
doing.

2. The new systems have been optimized for running Microsoft Windows.

3. These designs demonstrate her unerring eye for colour and detail.

4. Let me make this clear: A bar chart 1s not analytics.

5. A good dictionary will give us the connotation of a word as well as its denotation.

6. The latest lifestyle trend 1s downshifting.

7. The end of an era presupposes the start of another.

8.You cannot combine structured and unstructured exception handling in the same function.

9. Fally, the practical application shows the feasibility and veracity of this approach.

10. The viability of multilayer switches depends on the protocol supported.

[Ex. 3] RiSCHHPE.

Cloud computing i1s a general term for anything that involves delivering hosted services
over the Internet. These services are broadly divided into three categories: Infrastructure-
as-a-Service (IaaS), Platform-as-a-Service (PaaS) and Software-as-a-Service (SaaS). The
name cloud computing was inspired by the cloud symbol that’s often used to represent the

Internet in flowcharts and diagrams.
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A cloud service has three distinct characteristics that differentiate it from traditional
hosting. It 1s sold on demand, typically by the minute or the hour; it 1s elastic — a user can
have as much or as little of a service as they want at any given time; and the service 1s fully
managed by the provider (the consumer needs nothing but a personal computer and Internet
access). Significant innovations in virtualization and distributed computing, as well as
improved access to high-speed Internet and a weak economy, have accelerated interest in

cloud computing.

[Ex.4] K FFNAENE A E B %0,

update media reduced meaningful challenge
multiple data recent messages explosion
Volume

We currently see the exponential growth in the data storage as the data 1s now more
than text data. We can find data in the format of videos, musics and large images on our
social __ (1)  channels. It 1s very common to have Terabytes and Petabytes of the
storage system for enterprises. As the database grows the applications and
architecture built to support the _ (2)  needs to be reevaluated quite often. Sometimes
the same data 1s reevaluated with multiple angles and even though the original data is the
same the new found intelligence creates _ (3)  of the data. The big volume indeed

represents Big Data.
Velocity

The data growth and social media explosion have changed how we look at the data.
There was a time when we used to believe that data of yesterday is __ (4) . The matter of the
fact newspapers 1s still following that logic. However, news channels and radios have changed
how fast we receive the news. Today, people reply on social media to _ (5)  them with the
latest happening. On social media sometimes a few seconds old messages (a tweet, status
updates etc.) 1s not something interests users. They often discard old _ (6) and pay
attention to recent updates. The data movement 1s now almost real time and the update
window has _ (7)  to fractions of the seconds. This high velocity data represent Big Data.

Variety

Data can be stored in __(8)  format. For example DataBase, Excel, CSV, ACCESS or
for the matter of the fact, it can be stored in a simple text file. Sometimes the data 1s not even

in the traditional format as we assume, it may be in the form of video, SMS, pdf or something

o~
9
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we might have not thought about it. It 1s the need of the organization to arrange it and make
it _ (9) . It will be easy to do so if we have data in the same format, however it 1s not the
case most of the time. The real world have data in many different formats and that 1is
the _ (10)  we need to overcome with the Big Data. This variety of the data represent Big
Data.

Text B

Big Data Analytics

Big data analytics 1s the process of collecting, organizing and analyzing large sets of data
(called big data) to discover patterns and other useful information. Big data analytics can help
organizations to better understand the information contained within the data and will also help
identify the data that 1s most important to the business and future business decisions. Analysts

working with big data basically want the knowledge that comes from analyzing the data.

safety ;E ) ™ alyred ¥ -
Drange = Ways e
I - way:
I:.‘EEI'Z:SFI]H,:. = blg y "G tools | g lmlerrE unstructured
Development 7 -
o DIOCESS ancly analytlcs ; organization )
help subscriber : DrDjE,EIS analyzing

B| g Data

1. Big Data Requires High Performance Analytics

To analyze such a large volume of data, big data analytics 1s typically performed using
specialized software tools and applications for predictive analytics, data mining, text mining,
forecasting and data optimization. Collectively these processes are separate but highly
integrated functions of high-performance analytics. Using big data tools and software enables
an organization to process extremely large volumes of data that a business has collected to
determine which data is relevant and can be analyzed to drive better business decisions in the
future.
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2. The Challenges of Big Data Analytics

For most organizations, big data analysis is a challenge. Consider the sheer volume of
data and the different formats of the data (both structured and unstructured data) that is
collected across the entire organization and the many different ways different types of data
can be combined, contrasted and analyzed to find patterns and other useful business
information.

The first challenge 1s in breaking down data silos to access all data an organization stores
in different places and often in different systems. A second big data challenge i1s in creating
platforms that can pull in unstructured data as easily as structured data. This massive volume
of data 1s typically so large that it’s difficult to process using traditional database and software

methods.

3. How Big Data Analytics is Used Today

As the technology that helps an organization to break down data silos and analyze data
improves, business can be transformed in all sorts of ways. According to Datamation, today’s
advances in analyzing big data allow researchers to decode human DNA 1n minutes, predict
where terrorists plan to attack, determine which gene is mostly likely to be responsible for
certain diseases and, of course, which ads you are most likely to respond to on Facebook.

Another example comes from one of the biggest mobile carriers in the world. France’s
Orange launched its Data for Development project by releasing subscriber data for customers
in the Ivory Coast. The 2.5 billion records, which were made anonymous, included details on
calls and text messages exchanged between 5 million users. Researchers accessed the data and
sent Orange proposals for how the data could serve as the foundation for development
projects to improve public health and safety. Proposed projects included one that showed how
to improve public safety by tracking cell phone data to map where people went after

emergencies; another showed how to use cellular data for disease containment.

4. The Benefits of Big Data Analytics

Enterprises are increasingly looking to find actionable insights into their data. Many big
data projects originate from the need to answer specific business questions. With the right big
data analytics platforms in place, an enterprise can boost sales, increase efficiency, and
improve operations, customer service and risk management.

Webopedia parent company, QuinStreet, surveyed 540 enterprise decision-makers

involved in big data purchases to learn which business areas companies plan to use Big Data
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analytics to improve operations. About half of all respondents said they were applying big
data analytics to improve customer retention, help with product development and gain a
competitive advantage.

Notably, the business area getting the most attention relates to increasing efficiency and
optimizing operations. Specifically, 62 percent of respondents said that they use big data

analytics to improve speed and reduce complexity.

5. Top 10 Hot Big Data Technologies

As the big data analytics market rapidly expands to include mainstream customers, which
technologies are most in demand and promise the most growth potential? The answers can be
found in TechRadar: Big Data, Q1 2016, a new Forrester Research report evaluating the
maturity and trajectory of 22 technologies across the entire data life cycle. The winners all
contribute to real-time, predictive, and integrated insights, what big data customers want now.

Here 1s my talk on the 10 hottest big data technologies based on Forrester’s analysis:

5.1 Predictive analytics

Software and/or hardware solutions that allow firms to discover, evaluate, optimize, and
deploy predictive models by analyzing big data sources to improve business performance or

mitigate risk.

5.2 NoSQL databases

Key-value, document, and graph databases.

5.3 Search and knowledge discovery

Tools and technologies to support self-service extraction of information and new insights
from large repositories of unstructured and structured data that resides in multiple sources

such as file systems, databases, streams, APIs, and other platforms and applications.

5.4 Stream analytics

Software that can filter, aggregate, enrich, and analyze a high throughput of data from

multiple disparate live data sources and 1n any data format.

5.5 In-memory data fabric

Provides low-latency access and processing of large quantities of data by distributing
data across the dynamic random access memory (DRAM), Flash, or SSD of a distributed

computer system.



5.6 Distributed file stores

|Um1q?

A computer network where data 1s stored on more than one node, often in a replicated

fashion, for redundancy and performance.

5.7 Data virtualization

A technology that delivers information from various data sources, including big data

sources such as Hadoop and distributed data stores in real-time and near-real time.

5.8 Data integration

Tools for data orchestration across solutions such as Amazon Elastic MapReduce (EMR),

Apache Hive, Apache Pig, Apache Spark, MapReduce, Couchbase, Hadoop, and MongoDB.

5.9 Data preparation

Software that eases the burden of sourcing, shaping, cleansing, and sharing diverse and

messy data sets to accelerate data’s usefulness for analytics.

5.10 Data quality

Products that conduct data cleansing and enrichment on large, high-velocity data sets,

using parallel operations on distributed data stores and databases.

2 New Words

analytic [.eenalitik]
predictive [pri'diktiv]
forecasting [ fo:ka:stin]
collectively [ka'lektivli]
sheer [[i9]

combine [kem'bain]
contrast ['kontraest]

silo ['sailau]
datamation [.deita'mei[an]

researcher [ri'sa:t] o]
predict [pri'dikt]
terrorist ['terarist]
gene [d3i:n]

adj. ATy, AT EY
adj. Tl & HEHY, kA AR EY
n. L

adv. 2K, 3t 6

adj. 298 W, FLRERY, 48 RT Y
vl A, B4

s g H

v G2, fE G e 2 R
Vi FHeeees B B

natH, B, (GHETH)ER
n. %

n. B 31k ¥R 2

ntw &

vz, s, Bk

n. 2 2 F

n.[ 3% %] 3
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disease [di'zi:z] nikim, ¥R
anonymous [@'nonimas] adj. /& %
emergency [i'ma:d3nsi] nB 22BN, RABEH, FEHz, X254
containment [kan'teinmant] ni=H, &8 F HOR
boost [bu:st] v.3E#t

retention [ri'ten[an] nAkIFH
mainstream ['meinstri:m] n. & i

maturity [ma'tjueriti] n R, &
trajectory ['traedziktari] nHE, i
mitigate ['mitigeit] V.

self-service ['self-'sa:vis] n. @ By =,

enrich [in'rit]] vt. WK Y

low-latency

[lau-leitansi]

n AR A, R BT (A

orchestration  [o:Ki'streifan] nAF e R g
burden ['ba:dan] nilF,

v. 73
messy ['mesi] adj. % EHY, ZE,
usefulness ['ju:sfulnis] nAH, A%

2 Phrases

high performance

w A, wR K

text mining X AAZ 3,
in breaking down TEAT R -+
data silo BAERH, WFEIWNE

subscribe for

text message

AT, AW
%E 1%_ ] E :}ﬁ ".\%‘

cell phone FH,
disease containment I i 45
originate from EET
customer service B R
competitive advantage %1k B
life cycle A 4 Bl 1

business performance ZERS, 28 V5
ZNRIE, BAR

pa AT EN A S

FATTAF

multiple source
distributed computer system

parallel operation
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2 Abbreviations

DNA (Deoxyribonucleic Acid) it A AL B
SSD (Solid State Drives) [ A AE 4

= Exercises

[Ex. 5] MRIERCHERIZ ).

(1) What 1s big data analytics?

(2) What can big data analytics do?

(3) How 1s big data analytics typically performed to analyze such a large volume of data?
(4) What 1s the first challenge of big data analytics?

(5) What 1s a second big data challenge?

(6) What do today’s advances in analyzing big data allow researchers to do according
to Datamation?

(7) What do many big data projects originate from?

(8) What can an enterprise do with the right big data analytics platforms in place?

(9) What does the business area getting the most attention relate to?

(10) What 1s the last part of the passage mainly talk about?
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Unit 2

Text A

Computer Software

Computer software, consisting of programs, enables a computer to perform specific tasks.
It 1s opposed to its physical components (hardware) which can only do the tasks they are
mechanically designed for. The term includes application software such as word processors,
which perform productive tasks for users, system software such as operating systems, which
interface with hardware to run the necessary services for user-interfaces and applications, and

middleware, which controls and coordinates distributed systems.

1. Terminology

The term “software” is an instruction-procedural programming source for scheduling
istruction streams according to the von Neumann machine paradigm. It should not be
confused with Configware and Flowware, which are programming sources for configuring the
resources (structural “programming” by Configware) and for scheduling the data streams
(data-procedural programming by Flowware) of the Anti machine paradigm of

Reconfigurable Computing systems.

2. Relationship to Computer Hardware

Computer software is so called in contrast to computer hardware, which encompasses the

physical interconnections and devices required to store and execute (or run) the software. In



computers, software i1s loaded into RAM and executed in the central processing unit. At the
lowest level, software consists of a machine language specific to an individual processor. A
machine language consists of groups of binary values signifying processor instructions (object
codes), which change the state of the computer from its preceding state. Software is an
ordered sequence of instructions for changing the state of the computer hardware in a
particular sequence. It 1s usually written in high-level programming languages that are easier
and more efficient for humans to use (closer to natural language) than machine language.
High-level languages are compiled or interpreted into machine language object code.
Software may also be written in an assembly language, essentially, a mnemonic
representation of a machine language using a natural language alphabet. Assembly language
must be assembled into object code via an assembler.

In computer science and software engineering, computer software 1s all computer
programs. The concept of reading different sequences of instructions into the memory of a
device to control computations was invented by Charles Babbage as part of his difference

engine.

3. Types

Practical computer systems divide software systems into three major classes: system
software, programming software and application software, although the distinction 1s arbitrary,

and often blurred.

3.1 System Software

System software helps run the computer hardware and computer system. It includes
operating systems, device drivers, diagnostic tools, servers, windowing systems, utilities and
more. The purpose of systems software 1s to insulate the applications programmer as much as
possible from the details of the particular computer complex being used, especially memory
and other hardware features, and such accessory devices as communications, printers, readers,

displays, keyboards, etc.
3.2 Programming Software

Programming software usually provides tools to assist a programmer in writing computer
programs and software using different programming languages in a more convenient way.
The tools include text editors, compilers, interpreters, linkers, debuggers, and so on. An
integrated development environment (IDE) merges those tools into a software bundle, and a
programmer may not need to type multiple commands for compiling, interpreting, debugging,

tracing, and etc., because the IDE usually has an advanced graphical user interface, or GUL
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3.3 Application Software

Application software allows end users to accomplish one or more specific (non-computer
related) tasks. Typical applications include industrial automation, business software,
educational software, medical software, databases, and computer games. Businesses are
probably the biggest users of application software, but almost every field of human activity

now uses some form of application software. It 1s used to automate all sorts of functions.

4. Three Layers

Users often see things differently than programmers. People who use modern general
purpose computers (as opposed to embedded systems, analog computers, supercomputers, etc.)
usually see three layers of software performing a variety of tasks: platform, application, and

user software.

4.1 Platform Software

Platform includes the firmware, device drivers, an operating system, and typically a
graphical user interface which, in total, allows a user to interact with the computer and its
peripherals (associated equipment). Platform software often comes bundled with the computer,
and users may not realize that it exists or that they have a choice to use different platform

software.

4.2 Application Software

Application software or Applications are what most people think of when they think of
software. Typical examples include office suites and video games. Application software is
often purchased separately from computer hardware. Sometimes applications are bundled
with the computer, but that does not change the fact that they run as independent applications.
Applications are almost always independent programs from the operating system, though they
are often tailored for specific platforms. Most users think of compilers, databases, and other

“system software” as applications.

4.3 User Software

User software tailors systems to meet the users specific needs. User software include
spreadsheet templates, word processor macros, scientific simulations, and scripts for graphics
and animations. Even email filters are a kind of user software. Users create this software
themselves and often overlook how important it is. Depending on how competently the
user-written software has been integrated into purchased application packages, many users

may not be aware of the distinction between the purchased packages, and what has been



added by fellow co-workers.

5. Operation

Computer software has to be “loaded” into the computer’s storage (such as a hard drive,
memory, or RAM). Once the software 1s loaded, the computer is able to execute the software.
Computers operate by executing the computer program. This mvolves passing instructions
from the application software, through the system software, to the hardware which ultimately
receives the instruction as machine code. Each instruction causes the computer to carry out an
operation — moving data, carrying out a computation, or altering the control flow of
instructions.

Data movement 1s typically from one place in memory to another. Sometimes it involves
moving data between memory and registers which enable high-speed data access in the CPU.
Moving data, especially large amounts of it, can be costly. So, this 1s sometimes avoided by
using “pointers ”to data instead. Computations include simple operations such as incrementing
the value of a variable data element. More complex computations may involve many
operations and data elements together.

Instructions may be performed sequentially, conditionally, or iteratively. Sequential
mstructions are those operations that are performed one after another. Conditional instructions
are performed such that different sets of instructions execute depending on the value(s) of
some data. In some languages this is known as an “if” statement. Iterative instructions are
performed repetitively and may depend on some data value. This is sometimes called a“loop.”
Often, one instruction may “call” another set of instructions that are defined in some other
program or module. When more than one computer processor 1s used, instructions may be
executed simultaneously.

A simple example of the way software operates 1s what happens when a user selects an
entry such as “Copy” from a menu. In this case, a conditional instruction is executed to copy
text from dataina “document” area residing in memory, perhaps to an intermediate storage
area known as a “clipboard” data area. If a different menu entry such as “Paste” is chosen,
the software may execute the instructions to copy the text from the clipboard data area to a
specific location in the same or another document in memory.

Depending on the application, even the example above could become complicated. The
field of software engineering endeavors to manage the complexity of how software operates.
This 1s especially true for software that operates in the context of a large or powerful
computer system.

Kinds of software by operation: computer program as executable, source code or script,

configuration.

A
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6. Quality and reliability

Software reliability considers the errors, faults, and failures related to the creation and
operation of software.

Software quality i1s very important, especially for commercial and system software
like Microsoft Office, Microsoft Windows and Linux. If software is faulty (buggy), it can
delete a person’s work, crash the computer and do other unexpected things. Faults and errors
are called “bugs” which are often discovered during alpha and beta testing. Software is often
also a victim to what 1s known as software aging, the progressive performance degradation
resulting from a combination of unseen bugs.

Many bugs are discovered and eliminated (debugged) through software testing. However,
software testing rarely—if ever—eliminates every bug; some programmers say that “every
program has at least one more bug” . In the waterfall method of software development,
separate testing teams are typically employed, but in newer approaches, collectively
termed agile software development, developers often do all their own testing, and demonstrate
the software to users/clients regularly to obtain feedback. Software can be tested through unit
testing, regression testing and other methods, which are done manually, or most commonly,
automatically, since the amount of code to be tested can be quite large. For instance,
NASA has extremely rigorous software testing procedures for many operating systems and
communication functions. Many NASA-based operations interact and identify each other
through command programs. This enables many people who work at NASA to check and
evaluate functional systems overall. Programs containing command software enable hardware

engineering and system operations to function much easier together.

2 New Words

mechanically [mi'kaenikali] adv AL M
middleware ['midlwea] n.F 8 1% &, 8
procedural [pra'si:dzaral] adj 12 [ F Y
paradigm ['paeradaim] n.3u 1

structural ['strakt[aral] adj. 25 H ey, AL
interconnection [Lintaka'nek[an] n. 0 FH %

compile [kem'pail] vt. 4 1%

assembler [a'sembls] n. Lt T

arbitrary ['a:bitrari] adj. R BT, FHTH
blur [bla:] v. 1%

insulate ['insjuleit] vt.fG %, 4%



reader [ri:da]

convenient [ken'vi:njant]

interpreter [in'ta:prits]
linker [linka]
debugger [di:'baga]
merge [ma:d3]
bundle [‘bAndl]
tailored ['teilad]
template [templit]
macro [[maekraul]
script [skript]
animation [.eeni'meifan]
filter [filta]
competently [kKompitantli]
co-worker [keu'wa:ika]
alter [o:lta]

costly ['kostli]
pointer [pointa]
conditionally [kan'dif nali]
iteratively ['itarativli]
call [ka:l]
clipboard [Klipbo:d]
endeavor [in'deva]
reliability [rilaia'biliti]

2 Phrases

be opposed to
system software
distributed system
be confused with
in confrast to
machine language
object code
ordered sequence

high-level programming languages
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il

adj EF| 8y, F{E 8y

n R

n. (BARRA)EER

n. 1 2

v.eH, HAN, b
nil, ®, &

v. 4l 3L

adj By, &E0, £118
n. 1 A (=templet)

n. 7%

n. JHl K

n. % &

n It A, RIKAE
adv £ H, 5 AH
n&1EH, FlZF, #F
v. B

adj. 5 S EY, WEMERY; 3R K
n.38 &

adv. 74 1 H
adv. . EH; #ERH
n. & v. i Al

n. B IEAR

n. &vikJt, %5

n. 7] £
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natural language
assembly language
software engineering
difference engine
divide ... into ...
device driver
diagnostic tool

as much as possible
computer complex
text editor

integrated development environment (IDE)
computer game

all sorts of
embedded system
analog computer

a variety of
platform software

in total

come with

video game

separate from

be integrated into ...
be aware of

be able to

carry out

one after another

be known as
conditional instruction
be incapable of
source code

software reliability

2 Notes

HARER
LC%Es
BT
Z a2l

W4 IR B A2 JF

Y TH

R g

THEEE

XA G 4 7

& R IT R I

T B AL &AL 7

&b A

AR R G

BT H AL

% Fh iy

F & A

#< /M (=as a whole)

WMo R, G — R
T AL e 2k, R A J AR
A, At

g/;‘[:d.__ﬂ ..... ":F', %%@J ...... .:f:

SR, FEHL, AT
%M

WA =

AR A

A fig

R, BRAE, BEF
BAE E N

[1] It 1s opposed to its physical components (hardware) which can only do the tasks they are

mechanically designed for.

A4+1)5, which can only do the tasks they are mechanically designed for & —™ & i M HJ,
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E1HHIPR %2 its physical components. {Ei1%M %), they are mechanically designed for
g — el MR, BUHHIPRE the tasks. (hardware) & X7 its physical components [
FhFE WA

[2] The term includes application software such as word processors, which perform

productive tasks for users, system software such as operating systems, which interface
with hardware to run the necessary services for user-interfaces and applications, and
middleware, which controls and coordinates distributed systems.
A41) 5, which perform productive tasks for users #: —MAEPR & 14 2 5 A, 1211 word
processors; which interface with hardware to run the necessary services for user-interfaces
and applications /& — M EFR & 1 € 18 5], 1211 operating systems; which controls and
coordinates distributed systems & —4~EFR & P € 15 M), 121 middleware. such as
IR “Elm” , AskzEu .

[3] It should not be confused with Configware and Flowware, which are programming

sources for configuring the resources (structural “programming” by Configware) and for
scheduling the data streams (data-procedural programming by Flowware) of the Anti
machine paradigm of Reconfigurable Computing systems.
A 4]+, which are programming sources for configuring the resources (structural
“programming” by Configware) and for scheduling the data streams (data-procedural
programming by Flowware) of the Anti machine paradigm of Reconfigurable Computing
systems s& — M HER & P e 1iE M F), X Configware and Flowware 47 #M 78 1. FH .

[4] Computer software is so called in contrast to computer hardware, which encompasses the
physical interconnections and devices required to store and execute (or run) the software.
A#)7, which encompasses the physical interconnections and devices required to store
and execute (or run) the software /& — M EfR & 4B M), X computer hardware i
1T#MF0 U . required to store and execute (or run) the software f&—>if 257010 Fi 1%,
Eeis, BImAIFR %2 the physical interconnections and devices. in contrast to F & &
“Chjeee JERTLE T, “AHELZ T 7S

[5] A machine language consists of groups of binary values signifying processor instructions
(object codes), which change the state of the computer from its preceding state.

AH)H, signifying processor instructions (object code) & — NRAE /1] ki iE, 1F s,
Z1HEAIFR %2 binary values. which change the state of the computer from its preceding
state J& — /M EPR 2 M2 iE M), Xt processor instructions #F47#h 78 15 8H .

= Exercises

[Ex. 1] RIFERCAZ, BEZLLITRE.
(1) What does computer software consist of? What does it do?
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(2) What does the term computer software include?

(3) What does a machine language consist of?

(4) What are the three major classes practical computer systems divide software systems into?

(5) What does system software do? What does it include?

(6) What does programming software usually do?

(7) What does application software usually do? What do typical applications include?

(8) What are the three layers of software?

(9) What are the sequential instructions, conditional instructions and iterative instructions
respectively?

(10) What can happen if software is faulty (buggy)?

[Ex. 2] RN HFE
device driver
middleware
diagnostic tool
Integrated development environment
pointer

ACE, WE
ARG
Rk

IC9A2 e
R

A S R L I S e
S A U R

[a—
<
[—
<

[Ex. 3] R FHlEBENE AL E G H ] — 0.

application computer create enable transferring

programs software user basics processing

System software 1s closely related to, but distinct from Operating System software. It 1s
any computer software that provides the infrastructure over which __ (1)  can operate, 1.e. it

manages and controls computer hardware so that __(2)  software can perform. Operating
systems, such as GNU, Microsoft Windows, Mac OS X or Linux, are prominent examples of
system _ (3) .

System software is software that basically allows the parts of a _ (4) to work
together. Without the system software the computer cannot operate as a single unit. In
contrast to system software, software that allows you to do things like (5)  text

documents, play games, listen to music, or surf the web.

In general, application programs are software that _ (6)  the end-user to perform
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specific, productive tasks, such as word _ (7)  or immage manipulation. System software
performs tasks like _ (8)  data from memory to disk, or rendering text onto a display
device.

System software 1s not generally what a user would buy a computer for, instead, it is
usually the _ (9)  of a computer which come built-in. Application software 1s the programs
on the computer when the _ (10)  buys it. These may include word processors and web

browsers.

[Ex. 4] 48 F#5SCRIPERH 3.

Computer programs (also software programs, or just programs) are instructions for a
computer. A computer requires programs to function, typically executing the program’s
istructions in a central processor. The program has an executable form that the computer can
use directly to execute the instructions.

Computer source code 1s often written by professional computer programmers. Source
code may be converted into an executable file (sometimes called an executable program or a
binary) by a compiler. Alternatively, computer programs may be executed by a central
processing unit with the aid of an interpreter, or may be embedded directly into hardware.

Computer programs may be categorized along functional lines: system software and
application software. And many computer programs may run simultaneously on a single

computer, a process known as multitasking.

Text B

Software Development Process

Software development process 1s a structure imposed on the development of a software
product. Synonyms include software life cycle and software process. There are several models
for such processes, each describing approaches to a variety of tasks or activities that take

place during the process.

1. Processes and meta—processes

A growing body of software development organizations implement process methodologies.
Many of them are in the defense industry, which in the U.S. requires a rating based on
‘process models’ to obtain contracts. The international standard for describing the method

of selecting, implementing and monitoring the life cycle for software 1s ISO 12207.
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The Capability Maturity Model (CMM) 1s one of the leading models. Independent
assessments grade organizations on how well they follow their defined processes, not on the
quality of those processes or the software produced. CMM 1s gradually replaced by CMMI.
ISO 9000 describes standards for formally organizing processes with documentation.

ISO 15504, also known as Software Process Improvement Capability Determination
(SPICE), is a “framework for the assessment of software processes” . This standard is aimed
at setting out a clear model for process comparison. SPICE is used much like CMM and
CMMI. It models processes to manage, confrol, guide and monitor software development.
This model is then used to measure what a development organization or project team actually
does during software development. This information is analyzed to identify weaknesses and
drive improvement. It also identifies strengths that can be continued or integrated into
common practice for that organization or team.

Six Sigma 1s a methodology to manage process variations that uses data and statistical
analysis to measure and improve a company’s operational performance. It works by
identifying and eliminating defects i manufacturing and service-related processes. The
maximum permissible defects i1s 3.4 per one million opportunities. However, Six Sigma is

manufacturing-oriented and needs further research on its relevance to software development.

1.1 Domain Analysis

Often the first step in attempting to design a new piece of software, whether it be an
addition to an existing software, a new application, a new subsystem or a whole new system,
is, what is generally referred to as “Domain Analysis” . Assuming that the developers
(including the analysts) are not sufficiently knowledgeable in the subject area of the new
software, the first task is to investigate the so-called “domain” of the software. The more
knowledgeable they are about the domain already, the less the work required. Another
objective of this work i1s to make the analysts who will later try to elicit and gather the
requirements from the area experts or professionals, speak with them in the domain’s own
terminology and to better understand what is being said by these people. Otherwise they will
not be taken seriously. So, this phase 1s an important prelude to extracting and gathering the
requirements. The following quote captures the kind of situation an analyst who hasn’t done
his homework well may face in speaking with a professional from the domain: “I know you
believe you understood what you think I said, but I am not sure you realize what you heard is

not what I meant.”
1.2 Software Elements Analysis

The most important task in creating a software product is extracting the requirements.

Customers typically know what they want, but not what software should do, while incomplete,
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ambiguous or contradictory requirements are recognized by skilled and experienced software
engineers. Frequently demonstrating live code may help reduce the risk that the requirements

are incoirect.

1.3 Specification

Specification 1s the task of precisely describing the software to be written, possibly in a
rigorous way. In practice, most successful specifications are written to understand and
fine-tune applications that were already well-developed, although safety-critical software
systems are often carefully specified prior to application development. Specifications are most

important for external interfaces that must remain stable.

1.4 Software architecture

The architecture of a software system refers to an abstract representation of that system.
Architecture 1s concerned with making sure the software system will meet the requirements of
the product, as well as ensuring that future requirements can be addressed. The architecture
step also addresses interfaces between the software system and other software products, as

well as the underlying hardware or the host operating system.

1.5 Implementation (or coding)

Reducing a design to code may be the most obvious part of the software engineering job,

but 1t 1s not necessarily the largest portion.

1.6 Testing

Testing of parts of software, especially where code by two different engineers must work

together, falls to the software engineer.

1.7 Documentation

An important (and often overlooked) task i1s documenting the internal design of software
for the purpose of future maintenance and enhancement. Documentation is most important for

external interfaces.

2. Software Training and Support

A large percentage of software projects fail because the developers fail to realize that it
doesn’t matter how much time and planning a development team puts into creating software if
nobody in an organization ends up using it. People are occasionally resistant to change and

avoid venturing into an unfamiliar area so, as a part of the deployment phase, it 1s very
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important to have training classes for the most enthusiastic software users (build excitement
and confidence), shifting the training towards the neutral users intermixed with the avid
supporters, and finally incorporate the rest of the organization into adopting the new software.

Users will have lots of questions and software problems which leads to the next phase of
software.

3. Maintenance

Maintaining and enhancing software to cope with newly discovered problems or new
requirements can take far more time than the initial development of the software. Not only
may it be necessary to add code that does not fit the original design but just determining how
software works at some point after it is completed may require significant effort by a software
engineer. About 2/3 of all software engineering work 1s maintenance, but this statistic can be
misleading. A small part of that 1s fixing bugs. Most maintenance is extending systems to do
new things, which in many ways can be considered new work. In comparison, about 2/3 of all

civil engineering, architecture, and construction work is maintenance in a similar way.

= New Words

process [pra'ses] nitfz; 1ER; &k, BF, FR
ve.im L, 43
activity [k 'tiviti] nIEE, EHE; ATH, ATH
defense [di'fens] n = s BT
contract ['kontraekt] n.&a e
assessment [a'sesmant] nfEit, HE; ¥4, T4
grade [greid] nZE%, i
vtiE 4, TR
gradually ['graedjusli] adv.i% A H
formally [fa:mali] adv.IF N\ #h, B E
team [ti:m] nbh, 4
actually ['sekt[uali] adv.%2fr k., F£E
weakness ['wi:knis] n. 59 5, B
methodology [meBa'dolad3i] n. i k¥, kb
permissible [pa'misibal] adj. T8y, ACAW
defect [di'fekt] n.it %k, B
opportunity [opa'tju:niti] nile, B
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subsystem ['sab.sistim] n¥ R4
sufficiently [sa'fi[ antli] adv. B, 504
knowledgeable ['nalidzabal] adj ¥ ; A LIRH
investigate [in'vestigeit] v.iE A&, A
elicit [i'lisit] veiF i, FIE, wml; FlE
gather ['geda] n&vikes, BE
phase [feiz] n.fr i KA
prelude ['prelju:d] nSEWR, AE, FE
ambiguous [[2em’bigjuas] adj. "~ BF # Y
contradictory [.kontra'diktari] adj. 7 B H 3 RATH
skilled [skild] adj. TGy
rigorous [rigeras] adj. " #8115 B#Ey, —#2F
fine-tune [fain-"tju:n] v E fE A AL
obvious ['obvias] adi. AL ®W, Bzl
documentation [.dokjumen'teifan] n. > #
overlook [.auva'luk] vt. 3% E E F
enhancement [in‘ha:nsmant] n BERE, [T
occasionally [e'keizanali] adv. A B &, 1§/K
resistant [ri'zistent] adi IALH, FALH
venture ['vent[a] n.g Wy AL A

v. 5 &
unfamiliar ['Anfa'milja] adji. Fra ey, FREH, BALEH
deployment [di'ploimant] n.op &
enthusiastic [in.Bju:zi'sestik] adi. oG Hy, AEH
excitement [ik'saitmant] n ¥ XA, W
confidence ['konfidans] n g%
avid ['zevid] adj. %2
incorporate ['inkoperit] viai; BAE
misleading [mis’lizdin] adj. Z xR, A NIRAEE
bug [bag] n. B, |8 R

2 Phrases

AR s T
A £

impose on

software life cycle
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Capability Maturity Model (CMM) (M) fieh kB EAL A
Software Process Improvement Capability #k {3t % Pt ik 4 il =
Determination (SPICE)

set out =W, Er

Six Sigma 7N

Domain Analysis € IR

be concerned with EWHE, G AKX, 5
for the purpose of AT, B A2 N,

put into "N EIHN

end up 5K

cope with e BT

2 Abbreviations

CMMI (Capability Maturity Model Integration) e 7 Rk B S R AR A

= Exercises

[Ex. 5] MR T Pprig ffLpfs BIiE= .

1. Software development process is a structure imposed on

2. ISO 15504, also known as , 1s a “framework for the assessment of

software processes” . This standard 1s aimed at

3. Six Sigma i1s a methodology that uses data and statistical analysis

4. Often the first step in attempting to design a new piece of software is

5. The most important task in creating a software product 1s

6. Specification 1s the task of

7. Architecture 1s concerned with , as well as

ensuring

8. Testing of parts of software, especially where code by two different engineers must work

together, falls to

9. A large percentage of software projects fail because the developers fail to realize

10. Most maintenance 1s extending systems to do new things, which in many ways can be

considered
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Unit 3

Text A

Operating System

1. What is an operating system?

An operating system is the core software component of your computer. It performs many
functions and 1s, in very basic terms, an interface between your computer and the outside
world. In the section about hardware, a computer is described as consisting of several
component parts including your monitor, keyboard, mouse, and other parts. The operating
system provides an interface to these parts using what is referred to as “drivers” . This is why
sometimes when you install a new printer or other piece of hardware, your system will ask

you to install more software called a driver.

2. What does a driver do?

A driver 1s a specially written program which understands the operation of the device it
interfaces to, such as a printer, video card, sound card or CD-ROM drive. It translates
commands from the operating system or user into commands understood by the component
part 1t interfaces with. It also translates responses from the component part back to responses

that can be understood by the operating system, application program, or user.
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3. Other operating system functions

The operating system provides for several other functions including:

e System tools (programs) used to monitor computer performance, debug problems, or
maintain parts of the system.

e A set of libraries or functions which programs may use to perform specific tasks
especially relating to interfacing with computer system components.

The operating system makes these interfacing functions (see Figure 3-1) along with its

other functions operate smoothly and these functions are mostly transparent to the user.

Hard Drive

«1 Computer - 7
g- Operating System
Mouse /1/ \l\ Video Card Monitor

SPEEEEE . o ]

T |
Keyboard

Sound Card

Speakers

Figure 3-1 Operating System Interfaces

4. Operating system concerns

As mentioned previously, an operating system 1s a computer program. Operating systems
are written by human programmers who can make mistakes. Therefore, there can be errors in
the code even though there may be some testing before the product i1s released. Some
companies have better software quality control and testing than others, so you may notice
varying levels of quality from operating system to operating system. Errors in operating
systems cause three main types of problems:

e System crashes and instabilities — These can happen due to a software bug typically

in the operating system, although computer programs being run on the operating
system can make the system more unstable or may even crash the system by

themselves. This varies depending on the type of operating system. A system crash 1s
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the act of a system freezing and becoming unresponsive which would cause the user
to need to reboot.

e Security flaws — Some software errors leave a door open for the system to be broken
into by unauthorized intruders. As these flaws are discovered, unauthorized intruders
may try to use these to gain illegal access to your system. Patching these flaws often
will help keep your computer system secure.

e Malfunctions — Sometimes errors in the operating system will cause the computer

not to work correctly with some peripheral devices such as printers.

5. Operating system types

Let us look at the different types of operating systems and know how they differ from
one another.

e Real-time operating system

It 1s a multitasking operating system that aims at executing real-time applications.
Real-time operating systems often use specialized scheduling algorithms so that they can
achieve a deterministic nature of behavior. The main object of real-time operating systems is
their quick and predictable response to events. They either have an event-driven design or a
time-sharing one. An event-driven system switches between tasks based on their priorities
while time-sharing operating systems switch tasks based on clock interrupts.

e Multi-user and single-user operating systems

Multi-user computer operating systems allow multiple users to access a computer system
simultaneously. Time-sharing systems can be classified as multi-user systems as they enable a
multiple user access to a computer through time sharing. Single-user operating systems, as
opposed to a multi-user operating system, are usable by only one user at a time. Being able to
have multiple accounts on a Windows operating system does not make it a multi-user system.
Rather, only the network administrator is the real user. But for a Unix-like operating system, it
1s possible for two users to log in at a time and this capability of the OS makes i1t a multi-user
operating system.

e Multi-tasking and single-tasking operating systems

When a single program is allowed to run at a time, the system 1s grouped under the
single-tasking system category, while in case the operating system allows for execution of
multiple tasks at a time, it 1s classified as a multi-tasking operating system. Multi-tasking can
be of two types, namely preemptive and cooperative. In preemptive multitasking, the
operating system slices the CPU time and dedicates one slot to each of the programs.
Unix-like operating systems such as Solaris and Linux support preemptive multitasking. If

you are aware of the multithreading terminology, you can consider this type of multi-tasking
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as similar to interleaved multithreading. Cooperative multitasking i1s achieved by relying on
each process to give time to the other processes in a defined manner. This kind of multitasking
1s similar to the idea of block multithreading in which one thread runs till it 1s blocked by
some other event.

e Distributed operating system

An operating system that manages a group of independent computers and makes them
appear to be a single computer i1s known as a distributed operating system. The development
of networked computers that could be linked and made to communicate with each other gave
rise to distributed computing. Distributed computations are carried out on more than one
machine. When computers in a group work in cooperation, they make a distributed system.

e Embedded operating system

The operating systems designed for being used in embedded computer systems are
known as embedded operating systems. They are designed to operate on small machines like
PDAs with less autonomy. They are able to operate with a limited number of resources. They
are very compact and extremely efficient by design.

e Mobile operating system

Though not a functionally distinct kind of operating system, mobile OS 1s definitely an
important mention in the list of operating system types. A mobile OS controls a mobile device
and its design supports wireless communication and mobile applications. It has built-in
support for mobile multimedia formats. Tablet PCs and smartphones run on mobile operating
systems.

e Batch processing and interactive systems

Batch processing refers to execution of computer programs in “batches” without manual
intervention. In batch processing systems, programs are collected, grouped and processed on a
later date. There 1s no prompting the user for inputs as mput data are collected in advance for
future processing. Input data are collected and processed in batches, hence the name batch
processing. IBM’s z/OS has batch processing capabilities. As against this, interactive
operating requires user intervention. The process cannot be executed in the user’s absence.

e online and offline processing systems

In online processing of data, the user remains in contact with the computer and processes
are executed under control of the computer’s central processing unit. When processes are not
executed under direct control of the CPU, the processing is referred to as offline. Let’s take
the example of batch processing. Here, the batching or grouping of data can be done without
user and CPU intervention; it can be done offline. But the actual process execution may

happen under direct control of the processor, that 1s online.



= New Words

core
install
translate
response
smoothly
transparent
mention

mistake

release
control
instability
unstable
freezing
unresponsive
reboot
security

flaw
unauthorized
intruder
illegal
malfunction
algorithm
deterministic
predictable
event-driven

interrupt

preemptive
multitasking

slice

multithreading
thread
embedded

[ko:]

[in'sto:l]
[treens’leit]
[ris'pons]
['smu:dli]
[treens’pearant]
['men[an]

[mis'teik]

[ri'li:s]
[kKan'traul]
[insta'biliti]
[An'steibl]

[ fri:zin]
[Anri'spansiv]
[ri:'bu:t]
[si'kjuariti]
[flo:]
[An'2:0araizd]
[in'tru:da]
[i'li:gal]
[maelfank] an]
['=lgarideam)]
[di.te:mi'nistik]
[pridiktabl]
[i'vent-"drivn]

LLinta'rapt]

[pri:'emptiv]
['maltita:skin]

[slais]

['malti'Bredin]
[Bred]
[em'bedid]
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n.k G RK

adj K ZFTA ), XZFTH, xELHEH
n\1z#

adj. & %0, %k
nE, AR, kK E
adj i & Pt
adj. 7] Tl & oY

n.E 4 IK o

vr.EF’HfJf

n. Wz 5

adj RSEH, HEW

n. % £ %4 38

n.—1#, o, F&
vI(kH)

n.% % A%

adi W], AR, WEH
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autonomy [2:'tonami]
compact ['kompaeki]
definitely [ definitli]
batch [baet[]
interactive [Lintar'aektiv]
absence ['ebsans]

2 Phrases

video card

sound card

along with. ..

break into

a member of

come out

lie in

real-time operating system
multitasking operating system
aim at

scheduling algorithm
time-sharing operating system
clock interrupt

multi-user operating system
single-user operating system
time-sharing system

be classified as ...
single-tasking operating system
distributed operating system
embedded computer system
mobile operating system
wireless communication
batch processing

online processing system

offline processing system

n. H 8

adj. %&=W, XEW, HEWN
adv " # A, T i Hh

n. i 4L 3

adj.zC B 3 H
nAfE, B, =, &R

WA R

7 F

F - — ., HRE--- —
N, BIImA, &k
.__f’xﬁgﬁ

H 3,

FET
LHEE R A
ZHEBRERS
o, At

i &

T EEE R &

Bt o o B
ZRFPBRERR
BRHPBIERR
ARG
’fﬁ%ﬁ .....
BHEFBIERA
A RBERR
H AR ITEWE 4%
% ER1ER %

T %1

4k 3

FEARAE RS
BENE RS



| Unit3 (13

= Abbreviations
CD (Compact Disc) y, o1
PDA (Personal Digital Assistant) S A ER By PR
OS (Operating System) B1ER S

2 Notes

[1] It translates commands from the operating system or user into commands understood by

the component part it interfaces with.

A4)H, from the operating system or user & — M1 i fiE, 1F i, BUAIR € &8
[fil ¥} commands. understood by the component part it interfaces with & —~id 2543 1a] ki
i, AECisE, BUHAIPR 2 € B ) commands. 7F1%id 250 5215 A, it interfaces with
Je— N EE M), Z1HAIPR % the component part. translates. . .into. .. [ & & “ 4@ --- -

[2] The operating system makes these interfacing functions along with its other functions
operate smoothly and these functions are mostly transparent to the user.
A4)H, The operating system {F 1%, makes {Fig1%, these interfacing functions along
with its other functions /€15, operate smoothly #& /A7 to BB AIA & R,
{EERAMNE T .
FoiEH, 4 make. let. have. see. hear. watch. notice. feel Z5aliA] 5 [fl AN € =
{ERIBAMNETERS, A XEA T to. X—RHFFEE. HE&
I often hear people talk about this kind of printer.
AT W ARSI AT EIHL .
Please don’t forget to have him help you with your computing.
5 1 ikt FE IR i0E H

[3] These can happen due to a software bug typically in the operating system, although
computer programs being run on the operating system can make the system more unstable
or may even crash the system by themselves.
4], due to a software bug typically in the operating system & —™ & KRGS M F] .
due to AYEEJE “HTF, [KI24” . although computer programs being run on the operating
system can make the system more unstable or may even crash the system by themselves
JE—MERIE A . fE1Z M A)H, computer programs {F 1%, being run on the
operating system {F & 1&, &1 computer programs, can make {/Fig1%, the system {F £
iff, more unstable {FE=H4MNEE, or &N, EHEIFFNFIE, BEE “BiF7 .
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[4] When a single program i1s allowed to run at a time, the system is grouped under the
single-tasking system category, while in case the operating system allows for execution of
multiple tasks at a time, it 1s classified as a multi-tasking operating system.

Af)d, while Korxfth, SRUE “0f1, B, EEE TWINIESA. XPMES
w0 WRRRE 1 A4 JE single-tasking system, 41 J& multi-tasking operating system.
Fifd, while EARBIERESD IR EKE-EAR. 5F HH:

While the discussion was still going on, George came in.

MITRISEHATI, Rk 7K. (FqeeeeBf RORIE])D

Multi-user computer operating systems allow multiple users to access a computer system
simultaneously while single-user operating systems are usable by only one user at a time.
Z P EAURE R RV 2 D P RSO3 R —AMHEHLR S, B #(E RS
—IR R g — M. G, B RKanth)

While this printer 1s of good quality, I think 1t is too expensive.

RERXGITHYUR BERL, EIRNAELREKRT 1. (BR, RE; Ronikd)

We can surely overcome these difficulties while we make our best. (. F£/REMH)
HEIRA IR 477, 55 e o JIRIX L6 A .

[5] An operating system that manages a group of independent computers and makes them
appear to be a single computer 1s known as a distributed operating system.

A4i)H, that manages a group of independent computers and makes them appear to be a
single computer & — M E G MNA], BIHAE & An operating system. be known as [ &
JIE “HERR g s

. Exercises

[Ex. 1] MRIGTRICAZF I AR

1. What 1s an operating system?

2. What does a driver do?

3. What are system tools (programs) used to?

4. Why can there be errors in the code even though there may be some testing before the
product 1s released?

5. What are the three main types of problems errors in operating systems cause?

6. What 1s a system crash?

7. What may happen if there are security flaws? What should we do?

8. Are there many types of operating systems? What 1s the most common one?

9. What can time-sharing systems be classified as? What is the difference between them?

10. What are embedded operating systems? What are they designed to do?



| Unit 3 45

[Ex. 2] R4 F s SCipre, 5 RS SCRiE.

1. : To set in place and prepare for operation.

2. - A signal that initiates an operation defined by an instruction.

3. . In programming, to convert a program from one language to another.

4. - An error or a fault resulting from defective judgment, deficient knowledge, or
carelessness.

5. . A particular version of a piece of software, most commonly associated with the

most recent version.

6. : Management of a computer and its processing abilities so as to maintain order

as tasks and activities are carried out.

7. : For a system or program, to fail to function correctly, resulting in the suspension
of operation.

8. : The quality or condition of being erratic or undependable.

9. : To turn a computer off and then on again; restart the operating system.

10. . A combination of input, output, and computing hardware that can be used for

work by an individual.

[Ex. 3] A H#iFENT .

1. It loads the operating system into memory and allows it to begin operation.

2. On the computer, there are two basic types of i1tems that need to be organized.

3. Fonts are used by computer for on-screen display and printers for hardcopy output.

4. Optical fiber 1s thin filaments of glass through which light beams are transmaitted.

5. When you type things on the keyboard, the letters and numbers show up on the monitor.

6. An intranet 1s a private network. There are many intranets scattered all over the world.

7. On the computer screen, a folder most often looks like a yellow or blue paper file folder.

8. Once you’ve encoded your source content, the process of creating streaming media 1s
complete.

9. Syntactically, a domain name consists of a sequence of names (labels) separated by periods
(dots).

10. The quality of video you see on your monitor depends on both the video card and the

monitor you choose.

[Ex. 4] # FANRBEAGE SRR E (BRiR R H—IK).

graphical through applications defined interact

boot command use loaded requests

An operating system (sometimes abbreviated as “OS” ) is the program that, after being
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mitially _ (1)  into the computer by a _ (2)  program, manages all the other programs
in a computer. The other programs are called (3) or application programs. The
application programs make _ (4)  of the operating system by making _ (5)  for services
through a _ (6)  application program interface (API). In addition, users can __(7)  directly
with the operating system (8) a user interface such as a (9) language or
a _ _(10)  user interface (GUI).

Text B

ETL

In computing, Extract, Transform, Load (ETL) refers to a process in database usage and
especially 1n data warehousing. The ETL process became a popular concept in the
1970s. Data extraction 1s where data 1s extracted from homogeneous or heterogeneous data
sources; data transformation where the data 1s transformed for storing in the proper format or
structure for the purposes of querying and analysis; data loading where the data 1s loaded into
the final target database, more specifically, an operational data store, data mart, or data
warehouse.

Since data extraction takes time, it 1s common to execute the three phases in parallel.
While the data 1s being extracted, another transformation process executes while processing
the data already received and prepares it for loading while the data loading begins without
waiting for the completion of the previous phases.

ETL systems commonly integrate data from multiple applications (systems), typically
developed and supported by different vendors or hosted on separate computer hardware. The
disparate systems containing the original data are frequently managed and operated by
different employees. For example, a cost accounting system may combine data from payroll,

sales, and purchasing.

1. Extract

The first part of an ETL process involves extracting the data from the source system(s).
In many cases, this represents the most important aspect of ETL, since extracting data
correctly sets the stage for the success of subsequent processes. Most data-warehousing
projects combine data from different source systems. Each separate system may also use a
different data organization and/or format. Common data-source formats include relational

databases, XML and flat files, but they may also include non-relational database structures
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such as Information Management System (IMS) or other data structures such as Virtual
Storage Access Method (VSAM) or Indexed Sequential Access Method (ISAM), or even
formats fetched from outside sources by means such as web spidering or screen scraping. The
streaming of the extracted data source and loading on-the-fly to the destination database 1is
another way of performing ETL when no intermediate data storage 1s required. In general, the
extraction phase aims to convert the data into a single format appropriate for transformation
processing.

An 1ntrinsic part of the extraction involves data validation to confirm whether the data
pulled from the sources has the correct/expected values in a given domain (such as a
pattern/default or list of values). If the data fails the validation rules it 1s rejected entirely or in
part. The rejected data 1s 1deally reported back to the source system for further analysis to
identify and to rectify the incorrect records. In some cases, the extraction process itself may

have to do a data-validation rule in order to accept the data and flow to the next phase.

2. Transform

In the data transformation stage, a series of rules or functions are applied to the extracted
data 1n order to prepare it for loading into the end target. Some data does not require any
transformation at all; such data is known as “direct move” or “pass through” data.

An 1mportant function of transformation is the cleaning of data, which aims to pass only

“proper” data to the target. The challenge when different systems interact is in the relevant
systems’ interfacing and communicating. Character sets that may be available 1n one system
may not be so in others.

In other cases, one or more of the following transformation types may be required to
meet the business and technical needs of the server or data warehouse:

e Selecting only certain columns to load: (or selecting null columns not to load). For
example, if the source data has three columns (aka “attributes” ), roll no, age, and
salary, then the selection may take only roll no and salary. Or, the selection
mechanism may i1gnore all those records where salary is not present (salary = null).

h’]_.’?‘

e Translating coded values: (e.g., if the source system codes male as and female as

“27 |, but the warehouse codes male as “M” and female as “F” )

e Encoding free-form values: (e.g., mapping “Male” to “M” )

e Deriving a new calculated value: (e.g., sale amount = qty * unit price)

e Sorting or ordering the data based on a list of columns to improve search performance
e Joimning data from multiple sources (e.g., lookup, merge) and deduplicating the data

e Aggregating (for example, rollup—summarizing multiple rows of data—total sales for

each store, and for each region, etc.)
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e Generating surrogate-key values

e Transposing or pivoting (turning multiple columns into multiple rows or vice versa)

e Splitting a column into multiple columns (e.g., converting a comma-separated list,
specified as a string in one column, into individual values in different columns)

e Disaggregating repeating columns

e Looking up and validating the relevant data from tables or referential files

e Applying any form of data validation; failed validation may result in a full rejection of
the data, partial rejection, or no rejection at all, and thus none, some, or all of the data
1s handed over to the next step depending on the rule design and exception handling;
many of the above transformations may result in exceptions, e.g., when a code

translation parses an unknown code in the extracted data

3. Load

The load phase loads the data into the end target, which may be a simple delimited flat
file or a data warehouse. Depending on the requirements of the organization, this process
varies widely. Some data warehouses may overwrite existing information with cumulative
information; updating extracted data 1s frequently done on a daily, weekly, or monthly basis.
Other data warehouses (or even other parts of the same data warehouse) may add new data in
a historical form at regular intervals—for example, hourly. To understand this, consider a data
warehouse that 1s required to maintain sales records of the last year. This data warehouse
overwrites any data older than a year with newer data. However, the entry of data for any one
year window 1s made in a historical manner. The timing and scope to replace or append are
strategic design choices dependent on the time available and the business needs. More
complex systems can maintain a history and audit trail of all changes to the data loaded in the
data warehouse.

As the load phase interacts with a database, the constraints defined in the database
schema—as well as in triggers activated upon data load—apply (for example,
uniqueness, referential integrity, mandatory fields), which also contribute to the overall data
quality performance of the ETL process.

e For example, a financial institution might have information on a customer in several
departments and each department might have that customer’s information listed in a
different way. The membership department might list the customer by name, whereas
the accounting department might list the customer by number. ETL can bundle all of
these data elements and consolidate them into a uniform presentation, such as for
storing in a database or data warehouse.

e Another way that companies use ETL 1s to move information to another application
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permanently. For instance, the new application might use another database vendor and
most likely a very different database schema. ETL can be used to transform the data
into a format suitable for the new application to use.

e An example would be an Expense and Cost Recovery System (ECRS) such as used
by accountancies, consultancies, and legal firms. The data usually ends up in the time
and billing system, although some businesses may also utilize the raw data for
employee productivity reports to Human Resources (personnel dept.) or equipment

usage reports to Facilities Management.

4. Real-life ETL cycle

The typical real-life ETL cycle consists of the following execution steps:

(1) Cycle 1nitiation

(2) Build reference data

(3) Extract (from sources)

(4) Validate

(5) Transform (clean, apply business rules, check for data integrity, create aggregates or
disaggregates)

(6) Stage (load into staging tables, 1f used)

(7) Audit reports (for example, on compliance with business rules. Also, in case of
failure, helps to diagnose/repair)

(8) Publish (to target tables)

(9) Archive

5. Challenges

ETL processes can involve considerable complexity, and significant operational
problems can occur with improperly designed ETL systems.

The range of data values or data quality in an operational system may exceed the
expectations of designers at the time validation and transformation rules are specified. Data
profiling of a source during data analysis can identify the data conditions that must be
managed by transform rules specifications, leading to an amendment of validation rules
explicitly and implicitly implemented in the ETL process.

Data warehouses are typically assembled from a variety of data sources with different
formats and purposes. As such, ETL 1s a key process to bring all the data together in a
standard, homogeneous environment.

Design analysis should establish the scalability of an ETL system across the lifetime of
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its usage — including understanding the volumes of data that must be processed
within service level agreements. The time available to extract from source systems may
change, which may mean the same amount of data may have to be processed in less time.
Some ETL systems have to scale to process terabytes of data to update data warehouses with
tens of terabytes of data. Increasing volumes of data may require designs that can scale from
daily batch to multiple-day micro batch to integration with message queues or real-time

change data capture for continuous transformation and update.

6. Performance

ETL vendors benchmark their record-systems at multiple TB (terabytes) per hour (or ~
1 GB per second) using powerful servers with multiple CPUs, multiple hard drives, multiple
gigabit-network connections, and lots of memory.

In real life, the slowest part of an ETL process usually occurs in the database load phase.
Databases may perform slowly because they have to take care of concurrency, integrity
maintenance, and indices. Thus, for better performance, i1t may make sense to employ:

e Direct Path Extract method or bulk unload whenever is possible (instead of querying

the database) to reduce the load on source system while getting high speed extract;

e Most of the transformation processing outside of the database;

e Bulk load operations whenever possible.

Still, even using bulk operations, database access 1s usually the bottleneck in the ETL
process. Some common methods used to mcrease performance are:

e Partition tables (and indices): try to keep partitions similar in size (watch for null values

that can skew the partitioning);

e Do all validation in the ETL layer before the load: disable integrity checking (disable
constraint...) in the target database tables during the load;

e Disable triggers (disable trigger...) i the target database tables during the load:
simulate their effect as a separate step;

e Generate IDs in the ETL layer (not in the database);

e Drop the indices (on a table or partition) before the load and recreate them after the
load (SQL: drop indexX...; create index...);

e Use parallel bulk load when possible—works well when the table is partitioned or
there are no indices (Note: attempt to do parallel loads into the same table (partition)
usually causes locks—if not on the data rows, then on indices);

e If a requirement exists to do insertions, updates, or deletions, find out which rows
should be processed in which way in the ETL layer, and then process these three

operations in the database separately; you often can do bulk load for inserts, but
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updates and deletes commonly go through an API (using SQL).

Whether to do certain operations in the database or outside may involve a trade off. For
example, removing duplicates using distinct may be slow in the database; thus, i1t makes sense
to do it outside. On the other side, if using distinct significantly (x100) decreases the number
of rows to be extracted, then it makes sense to remove duplications as early as possible in the
database before unloading data.

A common source of problems in ETL is a big number of dependencies among ETL jobs.
For example, job“B ”cannot start while job*“ A ”is not finished. One can usually achieve better
performance by visualizing all processes on a graph, and trying to reduce the graph making
maximum use of parallelism, and making “chains” of consecutive processing as short as
possible. Again, partitioning of big tables and their indices can really help.

Another common issue occurs when the data are spread among several databases, and
processing 1s done in those databases sequentially. Sometimes database replication may be
involved as a method of copying data between databases, but it can significantly slow down
the whole process. The common solution 1s to reduce the processing graph to only three
layers:

® Sources

e Central ETL layer

® Targets

This approach allows processing to take maximum advantage of parallelism. For
example, if you need to load data into two databases, you can run the loads in parallel (instead
of loading into the first, and then replicating into the second).

Sometimes processing must take place sequentially. For example, dimensional (reference)

data are needed before one can get and validate the rows for main “fact” tables.

= New Words

load [loud] vt E, JmEk, KIHE

nAfr, R&E, TEE, NK, W
homogeneous [L[homau'd3i:nias] adj.[6] Ky, FLHY
heterogeneous  [hetoarau'dzi:nias] adi. fFEI £, FEWH

store ['sto:] vt 7l , PR
format ['fo:maet] nfg., B
parallel [paeralel] adi.“FATHY, FEKHY
v.IHAT, FAT
integrate ['intigreit] ve. K, FREEK, #F—E1b

represent [.repri'zent] vi. kI, 78
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subsequent
combine
streaming
intermediate
intrinsic
validation
default
reject
rectify

rule

interact
column
mechanism
ignore
encode

sort

order

join

lookup
duplicate
pivot
disaggregate
rejection

handling

delimat
overwrite
cumulative
trigger
uniqueness
integrity
permanently

cycle

validate

compliance

['sabsikwant]
[kem'bain]
['strizmin]
[Linta'mi:diat]
[in'trinsik]
[veelidei[ an]
[difo:lt]
[ri'd3ekt]

[ rektifai]
[ru:l]

[.intar'akt]
['kolem)]
['mekanizam]
[ig'no:]
[in'kaud]
[s0:t]

['0:d8]
[d32in]
['lukap]
['dju:plikeit]
['pivat]
[dis'zegrigeit]
[ri'dzek[an]
['haendlin]

[di'limit]
[.auva'rait]
['kju:mjulativ]
['triga]
[ju'ni:knis]
[in'tegriti]
['pa:mantli]
['saikl]

['vaelideit]

[kem'plaians]

adj.Jz KWy, FH K H

v. () &,
n.m,

adj. " [8] Hy

adj. (FEr{E. MDD BEIAE, WAEH, KAH

n N, AR

(f£) &

n A () , wea (E)
viiE %, MW, £

vt. 5B,

n AL, W], N, AR
viE, Gk, ZE
vi. LAHYE R, AR v

nts,
n AL

vt.%@ﬁf_ﬁ ’ @Tﬂ

vit. 2 B
vi. 5 7
vr.EHFFf', ”5}"?"’3
vt. 35

v. &K,

v B, ER
vi.gg H
v.&xR, M
niB 4, £3F
n AL FE
adj 1% 1 ¥

v R IR, RIR

v 5, B&
adj. 2 7 Y

vt.%lﬁ, glﬂg ﬁlﬂiﬁ
nME—M, BEME, MEFHE

n. 76 B Mk

adv. X FHL, 7T H

n 88, 163
vi {f #

ve. A, WESE, Ik

na#, KM



diagnose

repair

considerable
improperly
designer
specify
condition

specification
amendment
scalability
agreement

continuous
bulk

unload
bottleneck
disable
insertion
parallelism
replication

dimensional

= Phrases

refer to

data warehousing

data extraction

data source

['daiagnauz]

[ri'pea]

[ken'sidarabl]
[im'propali]
[di'zaina]
['spesifai]
[ken'difan]

[.spesifikeifan]

[@'mendmant]
[.skeila'biliti]
[a'gri:mant]
[ken'tinjuas]
[balk]

[.An‘laud]
['botlnek]
[dis’eibl]
[in'sa:[an]
['paeralelizam]
[.replikeif an]

[di'men[anal]

data transformation

data loading

operational data store

data mart
take time

original data

data organization

V.12 W
nAGIE, BA)
vt &3, B4, #hk, 4 E

adj. %K (%) w9, HLTHE

adv. A~ IE A ML, ATE Y Hy
n X ITE

vt. 38 &

natE, WH, &

Ve L eeeee R S, R B E SR B U

n M, WK, WA PH
nik#F, KIE

n. 7] & | M

adj. & 28y, FrELH
nA#, KZE; Wk
Vf-ﬁ'ﬁ%?k, E”I%EEE
v. 5 3

n. 30

v.IE TR, F% Kk
n.3H A\

nFA4T, FHAT

n. 2

adj 40, = [A] HY

et Es R ERT
BHRENE, BEFAN
BAEEN, BAEEH
B AE R B8 7%

7 B

i CE &

BAREM, BEHR
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relational database * ZBAEE

flat file - X

non-relational database X R E B E

web spidering Tk, P R, MTH#EZ

screen scraping B AU

on-the-fly EAEFIRAT, B

convert ... into ... (WAL BE i Ay e

appropriate for #=T, &F

data validation BAE A B

a series of —H B, —Z5 W

be applied to mHT, MAT, wmT

character set FhHE

calculated value & 1E

look up 4K,

hand over % 2

audit trail BT IR IR

mandatory field sh&F R, LEFER

data element BAE T ER

be suitable for ... T Aeeeeee i

reference data o &

data integrity BoAE T

staging table i B 3%

transformation rule i AL

data profiling B | A

message queue 7H B P F)

change data capture T B AR R

partition table o X &

trade off AR

consecutive processing PATAL R, T4, H54H
= Abbreviations

ETL (Extract, Transform, Load ) WA, .,

XML (eXtensible Markup Language) Y EARILIES

VSAM (Virtual Storage Access Method) BTG %, EWF T E &
ISAM (Indexed Sequential Access Method) ROV 7/ &, 5T &
ECRS (Expense and Cost Recovery System) 57 J{ 5 s A E X £ 4



Unit 3

T

API (Application Programming Interface) B A2 FF 4 12 B O

. Exercises

[Ex. 5] MRIFIRICAZF I AR

. What does ETL stand for? What does it refer to in computing?

What does ETL systems commonly do?

What does the first part of an ETL process involve?

Why does extracting data represent the most important aspect of ETL 1n many cases?
What does the extraction phase aim to do in general?

What happens if the data fails the validation rules?

What 1s an important function of transformation?

What does the load phase do?

Where does the slowest part of an ETL process usually occur in real life? Why?

A A B S e

10. What 1s a common source of problems in ETL?

SEEFEX

e & 4

1. T ARRIERS

W R RS R UGB . BT 200, FIRAEAMAEY, &R EH
AN I B T o FERBAE— ek, VBB A 4 22 T PP, (L
SRE . A, BUREAREAE. HROE RGO TR < SRR S i R
Mo SRR Mt 4 R — AN T B L AR PRI 3R 552 A T — A 24 i
P B TR 0

2. IKEhIEF M4

WKENFEF e — DA mERERER, © TS HEORNRSE (WEFTEPL. Sk,
FREOER IS AR ) MEEE. R BEE RS ) B dr & 813 8 42z DO ) B & ] L
FRIGH) AT 2. " BAE K B X S E A4 i ma B $9 P N ERTE 240 N SRR ) e DLER R 1Y)
] N7
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Bt IRIERZERITNRE

1A 2 40 A HoAth Th RE {045 -

o MTMIZTHENMAT. HIBRHPRELES KRB RG TR

o R HIRPATHIIRAE ST Tl i 5 SN R GU kA3 DA /AR S5 — R P e
EAF R X L M Th e AR ThAe ARz T, JF HaXEeTaext A1) il & 2 id vy .

W
|

4. BIERHEXRENEM

m ERrR, B RGRETENRET . BERGHTREBHENEF A5 . Kk, B
e R ARTEAT TR, Sl e — iR T . A 8 A |] B84 o 42 ) A A
THAR A E], FrU i 2EER T ARMEERG R EAF. BIERGENERIIELUT
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Text A

R Programming Language

R 1s a programming language and software environment for statistical computing and
graphics supported by the R Foundation for Statistical Computing. The R language 1s widely
used among statisticians and data miners for developing statistical software and data analysis.
Polls, surveys of data miners, and studies of scholarly literature databases show that R’s
popularity has increased substantially in recent years.

R 1s a GNU project. The source code for the R software environment is written primarily
in C, Fortran, and R. R 1s freely available under the GNU General Public License, and
precompiled binary versions are provided for various operating systems. While R has a

command line interface, there are several graphical front-ends available.

1. History

R 1s an implementation of the S programming language combined with lexical scoping
semantics inspired by Scheme. S was created by John Chambers while at Bell Labs. There are
some 1mportant differences, but much of the code written for S runs unaltered.

R was created by Ross Thaka and Robert Gentleman at the University of Auckland, New
Zealand, and 1s currently developed by the R Development Core Team, of which Chambers i1s
a member. The project was conceived in 1992, with an initial version released in 1994 and a

stable beta version in 2000.
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2. Statistical features

R and its libraries implement a wide variety of statistical and graphical techniques,
including linear and nonlinear modeling, classical stafistical tests, time-series analysis,
classification, clustering, and others. R is easily extensible through functions and extensions,
and the R community 1s noted for its active contributions in terms of packages. Many of R’s
standard functions are written i R itself, which makes 1t easy for users to follow the
algorithmic choices made. For computationally intensive tasks, C, C++, and Fortran code can
be linked and called at run time. Advanced users can write C, C++, Java, .NET or Python
code to manipulate R objects directly. R 1s highly extensible through the use of
user-submitted packages for specific functions or specific areas of study. Due to its S heritage,
R has stronger object-oriented programming facilities than most statistical computing
languages. Extending R 1s also eased by its lexical scoping rules.

Another strength of R 1s static graphics, which can produce publication-quality graphs,
including mathematical symbols. Dynamic and interactive graphics are available through
additional packages.

R has Rd, its own LaTeX-like documentation format, which is used to supply comprehensive

documentation, both on-line in a number of formats and in hard copy.

3. Programming features

R 1s an interpreted language, and users typically access it through a command-line
interpreter. If a user types 2+2 at the R command prompt and presses enter, the computer
replies with 4.

Like other similar languages such as APL and MATLAB, R supports matrix arithmetic.

R’s data structures include vectors, matrices, arrays, data frames (similar to tables in a

relational database) and lists. R’s extensible object system includes objects for (among others):

regression models, time-series and geo-spatial coordinates. The scalar data type was never a
data structure of R. Instead, a scalar is represented as a vector with length one.

R supports procedural programming with functions and, for some functions,
object-oriented programming with generic functions. A generic function acts differently
depending on the classes of arguments passed to it. In other words, the generic function
dispatches the function (method) specific to that class of object. For example, R has a generic

print function that can print almost every class of object in R with a simple print(objectname)

syntax.
Although used mainly by statisticians and other practitioners requiring an environment

for statistical computation and software development, R can also operate as a general matrix
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calculation toolbox—with performance benchmarks comparable to GNU Octave or
MATLAB.

4. Packages

The capabilities of R are extended through user-created packages, which include
specialized statistical techniques, graphical devices (such as the ggplot2 package developed
by Hadley Wickham), import/export capabilities, reporting tools (knitr, Sweave), etc. These
packages are developed primarily in R, and sometimes in Java, C, C++, and Fortran.

A core set of packages is included with the installation of R, with more than 7,801
additional packages (as of January 2016) available at the Comprehensive R Archive Network
(CRAN), Bioconductor, Omegahat, GitHub, and other repositories.

The “ Task Views” page (subject list) on the CRAN website lists a wide range of tasks (in
fields such as Finance, Genetics, High Performance Computing, Machine Learning, Medical
Imaging, Social Sciences and Spatial Statistics) to which R has been applied and for which
packages are available. R has also been identified by the FDA as suitable for interpreting data
from clinical research.

Other R package resources include Crantastic, a community site for rating and reviewing
all CRAN packages, and R-Forge, a central platform for the collaborative development of R
packages, R-related software, and projects. R-Forge also hosts many unpublished beta

packages, and development versions of CRAN packages.

5. Interfaces

5.1 Graphical user interfaces

e Architect—cross-platform open source IDE for data science based on Eclipse and
StatET.

e DataJoy—online R Editor focused on beginners to data science and collaboration.

® Deducer—GUI for menu-driven data analysis (similar to SPSS/JMP/Minitab).

e Java GUI for R—cross-platform stand-alone R terminal and editor based on Java (also

known as JGR).

e Number Analytics—GUI for R based business analytics (similar to SPSS) working on
the cloud.

e Rattle GUI—cross-platform GUI based on RGtk2 and specifically designed for data
mining.

¢ R Commander—cross-platform menu-driven GUI based on tcltk (several plug-ins to
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Rcmdr are also available).

e Revolution R Productivity Environment (RPE)—Revolution Analytics-provided
Visual Studio-based IDE, and has plans for web based point and click interface.

® RGUI—comes with the precompiled version of R for Microsoft Windows.

e RKWard—extensible GUI and IDE for R.

e RStudio—cross-platform open source IDE (which can also be run on a remote Linux

server).

5.2 Editors and IDEs

Text editors and integrated development environments (IDEs) with some support for R
include: ConTEXT, Eclipse (StatET), Emacs (Emacs Speaks Statistics), LyX (modules for
knitr and Sweave), Vim, jEdit, Kate, RStudio, Sublime Text, TextMate, Atom, WimEdt (R
Package RWinEdt), Tinn-R, Notepad++, and Architect.

5.3 Scripting languages

R functionality has been made accessible from several scripting languages such as
Python, Perl, Ruby, F# and Julia. Scripting in R itself 1s possible via a front-end called littler.

6. Comparison with SAS, SPSS, and Stata

The general consensus 1s that R compares well with other popular statistical packages,
such as SAS, SPSS, and Stata. In a comparison of all basic features for a statistical software R
1s heads up with the best of statistical software.

In January 2015, the New York Times ran an article about R gaining acceptance among
data analysts and presenting a threat for the market share occupied by commercial statistical

packages, such as SAS.

2 New Words

programming ['proeugraemin] ni#mfe, BFixit
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Vi F; MRERE
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= Abbreviations

GNU £ “GNUis Not Unix” i /45 5
CRAN (Comprehensive R Archive Network) R &4 H% K

FDA (Food and Drug Administration) (£E) &R EGMERF

IDE (Integrated Development Environment) % I K

2 Notes

[1] Many of R’s standard functions are written in R itself, which makes it easy for users to
follow the algorithmic choices made.
A< 4) 7, which makes it easy for users to follow the algorithmic choices made fi:—/~F
PR 5 1 5 1 M F), X Many of R’s standard functions are written in R itself 317 #) 78 15
o fEZAFRRE M EEMNA S, it RIEXEE, HIEREIRELZS)EAEARIE to
follow the algorithmic choices made-.

[2] Another strength of R is static graphics, which can produce publication-quality graphs,
mcluding mathematical symbols.
4], which can produce publication-quality graphs, including mathematical symbols
Je— N ERR e 1 MR, X static graphics #EAT M8 BH .

[3] Although used mainly by statisticians and other practitioners requiring an environment
for statistical computation and software development, R can also operate as a general

maftrix calculation toolbox — with performance benchmarks comparable to GNU
Octave or MATLAB.

At)H, Although used mainly by statisticians and other practitioners requiring an
environment for statistical computation and software development J& —~id 25451 fi
i, 1FIRE

[4] The capabilities of R are extended through user-created packages, which include
specialized statistical techniques, graphical devices (such as the ggplot2 package
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developed by Hadley Wickham), import/export capabilities, reporting tools (knitr,
Sweave), etc.

A+]H, which include specialized statistical techniques, graphical devices (such as the
geplot2 package developed by Hadley Wickham), import/export capabilities, reporting
tools (knitr, Sweave), etc.f&— M EIR & 14 & v M H], %I user-created packages 4T
#MFE 1 BH . developed by Hadley Wickham #&—/~ ik 2240 1a ki iE, 1Eeis, BImAIRR
5E geplot2 package.

[5] The* Task Views “page (subject list) on the CRAN website lists a wide range of tasks (in
fields such as Finance, Genetics, High Performance Computing, Machine Leaming,
Medical Imaging, Social Sciences and Spatial Statistics) to which R has been applied
and for which packages are available.

A %1)H1, on the CRAN website f& — M1 fiiF, 1F 2 i, B 1A R .2 The” Task Views”
page. to which R has been applied and for which packages are available 42 5-1~4 ) 1a Bif
B EiE M), B AIR & a wide range of tasks.

[6] Other R package resources include Crantastic, a community site for rating and reviewing
all CRAN packages, and R-Forge, a central platform for the collaborative development
of R packages, R-related software, and projects.

A4]H, a community site for rating and reviewing all CRAN packages %} Crantastic
packages #H1T#M71H. a central platform for the collaborative development of R
packages, R-related software, and projects X user-created packages #17#M7C 1/ FH -

. Exercises

[Ex. 1] MWRIEHRCHERZ R E,

. What is R?

What is the purpose for statisticians and data miners widely use the R language?

In what languages is the source code for the R software environment written primarily?

By whom was R created? And where?
What are the statistical and graphical techniques R and its libraries implement?

A

Why does R has has stronger object-oriented programming facilities than most statistical
computing languages?

7. What do R’s data structures include?

8. What do R’s extensible object system include?

9. What has R also been identified by the FDA as?

10. What do text editors and integrated development environments (IDEs) with some support
for R include?
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[Ex. 2] HiFseeid it

1. nJiH, H%E, TE 1.
2. adj briER), I H) n bRdE 2.
3. vt. & n.3(FF, ¥ 3.
4 n. o4 4.
5. adj AN/, BEIHRY .
6. website 6.
7  benchmark 7.
8. clustering 8.
9. development 9.
10.interface 10.

[Ex. 3] K& CHHIE.

What is R?

1. Introduction to R

R 1s a language and environment for statistical computing and graphics. It i1s a GNU
project which is similar to the S language and environment which was developed at Bell
Laboratories (formerly AT&T, now Lucent Technologies) by John Chambers and colleagues.
R can be considered as a different implementation of S. There are some 1mportant differences,
but much code written for S runs unaltered under R.

R provides a wide variety of statistical (linear and nonlinear modelling, classical
statistical tests, time-series analysis, classification, clustering, ...) and graphical techniques,
and 1s highly extensible. The S language 1s often the vehicle of choice for research in
statistical methodology, and R provides an Open Source route to participation in that activity.

One of R’s strengths 1s the ease with which well-designed publication-quality plots can
be produced, including mathematical symbols and formulae where needed.

R 1s available as Free Software under the terms of the Free Software Foundation’s GNU
General Public License in source code form. It compiles and runs on a wide variety of UNIX

platforms and similar systems (including FreeBSD and Linux), Windows and MacOS.

2. The R environment

R 1s an integrated suite of software facilities for data manipulation, calculation and
graphical display. It includes:
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e An effective data handling and storage facility,

e A suite of operators for calculations on arrays, in particular matrices,

e A large, coherent, integrated collection of intermediate tools for data analysis,

e Graphical facilities for data analysis and display either on-screen or on hardcopy, and

e A well-developed, simple and effective programming language which includes

conditionals, loops, user-defined recursive functions and input and output facilities.

R, like S, 1s designed around a true computer language, and it allows users to add
additional functionality by defining new functions. For computationally-intensive tasks, C,
C++ and Fortran code can be linked and called at run time. Advanced users can write C code

to manipulate R objects directly.

[Ex. 4] K T3EBENESRAE CREE H 0.

readable type code interpreted compiled

operations program save processing libraries

What Is Python?

1. What Is Python?

The Python programming language 1s freely available and makes solving a computer
problem almost as easy as writing out your thoughts about the solution. The (1)  can be

written once and run on almost any computer without needing to change the _ (2) .

2. How Python Is Used?

Python is a general purpose programming language that can be used on any modern
computer operating system. It can be used for _ (3)  text, numbers, images, scientific data
and just about anything else you might _(4)  on a computer. It 1s used dailly m the _ (5) of
the Google search engine, the video-sharing website YouTube, NASA and the New York
Stock Exchange. These are but a few of the places where Python plays important roles in the
success of business, government and non-profit organizations; there are many others.

Python 1s an __(6)  language. This means that it is not converted to computer- readable
code before the program 1s run but at runtime. In the past, this _ (7)  of language was

called a scripting language, intimating its use was for trivial tasks. However, programming
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languages such as Python have forced a change in that nomenclature. Increasingly, large

applications are written almost exclusively in Python.

3. How does Python compare to Java?

Both Python and Java are object-oriented languages with substantial ___ (8)  of pre-
written code that can be run on almost any operating system. However, their implementations
are vastly different.

Java 1s neither an interpreted language nor a compiled language. It 1s a bit of both. When
compiled, Java programs are compiled to bytecode—a Java-specific type of code. When the
program 1s run, this bytecode 1s run through a Java Runtime Environment to convert it to
machine code, whichis __(9)  and executable by the computer. Once compiled to bytecode,
Java programs cannot be modified.

Python programs, on the other hand, are typically ___(10) at the time of running,
when the Python interpreter reads the program. However, they can be compiled to
computer-readable machine code. Python does not use an intermediary step for platform

independence. Instead, platform independence 1s in the implementation of the interpreter.

Text B

Python Programming Language

Python 1s a widely used high-level, general-purpose, interpreted, dynamic programming
language. Its design philosophy emphasizes code readability, and 1its syntax allows
programmers to express concepts in fewer lines of code than possible in languages such as
C++ or Java. The language provides constructs intended to enable clear programs on both a
small and large scale.

Python supports multiple programming paradigms, including object-oriented, imperative
and functional programming or procedural styles. It features a dynamic type system and
automatic memory management and has a large and comprehensive standard library.

Python interpreters are available for many operating systems, allowing Python code to
run on a wide variety of systems. Using third-party tools, such as Py2exe or Pyinstaller,
Python code can be packaged into stand-alone executable programs for some of the most
popular operating systems, so Python-based software can be distributed to, and used on, those

environments with no need to install a Python interpreter.
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1. Features and philosophy

Python is a multi-paradigm programming language: object-oriented programming and
structured programming are fully supported, and many language features support functional
programming and aspect-oriented programming. Many other paradigms are supported via
extensions, including design by contract and logic programming.

Rather than requiring all desired functionality to be built into the language’s core, Python
was designed to be highly extensible. Python can also be embedded in existing applications

that need a programmable interface.

2. Syntax and semantics

Python 1s intended to be a highly readable language. It 1s designed to have an uncluttered
visual layout, often using English keywords where other languages use punctuation.

Furthermore, Python has fewer syntactic exceptions and special cases than C or Pascal.

2.1 Indentation

Python uses whitespace indentation, rather than curly braces or keywords, to delimit
blocks; this feature is also termed the off-side rule. An increase in indentation comes after

certain statements; a decrease in indentation signifies the end of the current block.

2.2 Statements and control flow

Python’s statements include (among others):

e The assignment statement (token“=", the equals sign). This operates differently than in
traditional 1mperative programming languages, and this fundamental mechanism
(including the nature of Python’s version of variables) illuminates many other
features of the language. Assignment in C, e.g., X = 2, translates to “typed variable
name X receives a copy of numeric value 2” . The (right-hand) value is copied into an
allocated storage location for which the (left-hand) variable name 1s the symbolic
address. The memory allocated to the variable 1s large enough (potentially quite large)
for the declared type. In the simplest case of Python assignment, using the same
example, x = 2, translates to “(generic) name X receives a reference to a separate,
dynamically allocated object of numeric (int) type of value 2.7 This is termed binding
the name to the object. Since the name’s storage location doesn’t contain the indicated
value, it 1s improper to call it a variable. Names may be subsequently rebound at any
time to objects of greatly varying types, including strings, procedures, complex

objects with data and methods, etc. Successive assignments of a common value to
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multiple names, e.g., x = 2; y = 2; z = 2 result in allocating storage to (at most) three
names and one numeric object, to which all three names are bound. Since a name i1s a
generic reference holder it 1s unreasonable to associate a fixed data type with it.
However at a given time a name will be bound to some object, which will have a type;
thus there 1s dynamic typing.

e The if statement, which conditionally executes a block of code, along with else and elif
(a contraction of else-if).

e The for statement, which iterates over an iterable object, capturing each element to a
local variable for use by the attached block.

e The while statement, which executes a block of code as long as its condition 1s true.

e The try statement, which allows exceptions raised in its attached code block to be
caught and handled by except clauses; it also ensures that clean-up code in a finally
block will always be run regardless of how the block exits.

e The class statement, which executes a block of code and attaches its local namespace
to a class, for use in object-oriented programming.

® The def statement, which defines a function or method.

e The with statement (from Python 2.5), which encloses a code block within a context
manager (for example, acquiring a lock before the block of code is run and releasing
the lock afterwards, or opening a file and then closing it), allowing Resource
Acquisition Is Initialization (RAII)-like behavior.

e The pass statement, which serves as a NOP. It is syntactically needed to create an
empty code block.

e The assert statement, used during debugging to check for conditions that ought to
apply.

® The yield statement, which returns a value from a generator function. From Python 2.5,
yield 1s also an operator. This form 1s used to implement coroutines.

e The import statement, which 1s used to import modules whose functions or variables
can be used in the current program.

® The print statement was changed to the print( ) function in Python 3.

2.3 [Expressions

Some Python expressions are similar to languages such as C and Java, while some are
not:
e Addition, subtraction, and multiplication are the same, but the behavior of division

differs. Python also added the ** operator for exponentiation.
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e As of Python 3.5, it supports matrix multiplication directly with the (@ operator, versus
C and Java, which implement these as library functions. Earlier versions of Python
also used methods instead of an infix operator.

e In Python, = compares by value, versus Java, which compares numerics by value and
objects by reference. (Value comparisons in Java on objects can be performed with
the equals() method.) Python’s is operator may be used to compare object identities

(comparison by reference). In Python, comparisons may be chained, for example a <=

b <=c.
e Python uses the words and, or, not for its boolean operators rather than the symbolic
&&, ||, ! used in Java and C.

e Python has a type of expression termed a /ist comprehension. Python 2.4 extended list
comprehensions into a more general expression termed a generator expression.

e Anonymous functions are implemented using lambda expressions; however, these are
limited in that the body can only be one expression.

e Conditional expressions in Python are written as x if ¢ else y (different in order of
operands from the ¢ ? X : y operator common to many other languages).

e Python makes a distinction between lists and tuples. Lists are written as [1, 2, 3], are
mutable, and cannot be used as the keys of dictionaries (dictionary keys must be
immutable in Python). Tuples are written as (1, 2, 3), are immutable and thus can be
used as the keys of dictionaries, provided all elements of the tuple are immutable. The
parentheses around the tuple are optional in some contexts. Tuples can appear on the
left side of an equal sign; hence a statement like X, y =y, X can be used to swap two
variables.

e Python has a “string format” operator %. This functions analogous to printf format
strings in C.

e Python has various kinds of string literals:

(1) Strings delimited by single or double quote marks. Unlike in Unix shells, Perl
and Perl-influenced languages, single quote marks and double quote marks function
identically. Both kinds of string use the backslash (\) as an escape character and there
1s no implicit string interpolation such as “$spam” .

(2) Triple-quoted strings, which begin and end with a series of three single or
double quote marks. They may span multiple lines and function like here documents
in shells, Perl and Ruby.

(3) Raw string varieties, denoted by prefixing the string literal with an r. No
escape sequences are interpreted; hence raw strings are useful where literal
backslashes are common, such as regular expressions and Windows-style paths.

Compare “@-quoting” in C#.
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e Python has array index and array slicing expressions on lists, denoted as a[key],
a[start:stop] or a[start:stop:step]. Indexes are zero-based, and negative indexes are
relative to the end. Slices take elements from the szart index up to, but not including,
the stop index. The third slice parameter, called step or stride, allows elements to be
skipped and reversed. Slice indexes may be omitted, for example a[:] returns a copy of
the entire list. Each element of a slice 1s a shallow copy.

In Python, a distinction between expressions and statements 1s rigidly enforced, in
contrast to languages such as Common Lisp, Scheme, or Ruby. This leads to duplicating some
functionality.

Statements cannot be a part of an expression, so list and other comprehensions or lambda
expressions, all being expressions, cannot contain statements. A particular case of this 1s that
an assignment statement such as a = 1 cannot form part of the conditional expression of a
conditional statement. This has the advantage of avoiding a classic C error of mistaking an
assignment operator = for an equality operator = in conditions: if (¢ = 1) { ... } 1s valid C

code but if ¢ = 1: ... causes a syntax error in Python.

2.4 Mathematics

Python has the usual C arithmetic operators (+,—, *, /, %). It also has ** for
exponentiation, e.g. 5**3 == 125 and 9**0.5 = 3.0, and a new matrix multiply (@ operator 1s
included in version 3.5.

Python provides a round function for rounding a float to the nearest integer. For
tie-breaking, versions before 3 use round-away-from-zero: round(0.5) 1s 1.0, round(—0.5) i1s
—1.0. Python 3 uses round to even: round(1.5) 1s 2, round(2.5) is 2.

Python allows boolean expressions with multiple equality relations in a manner that 1s
consistent with general use in mathematics. For example, the expression a < b < ¢ tests
whether a 1s less than b and b 1s less than c. C-derived languages interpret this expression
differently: in C, the expression would first evaluate a < b, resulting in 0 or 1, and that result
would then be compared with c.

Due to Python’s extensive mathematics library, it is frequently used as a scientific

scripting language to aid in problems such as numerical data processing and manipulation.

3. Libraries

Python has a large standard library, commonly cited as one of Python’s greatest
strengths, providing tools suited to many tasks. For Internet-facing applications, many
standard formats and protocols (such as MIME and HTTP) are supported. Modules for

creating graphical user interfaces, connecting to relational databases, pseudorandom number
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generators, arithmetic with arbitrary precision decimals, manipulating regular expressions,
and doing unit testing are also included.

The standard library is not needed to run Python or embed it in an application. For
example, Blender 2.49 omits most of the standard library.

As of January 2016, the Python Package Index, the official repository of third-party
software for Python, contains more than 72000 packages offering a wide range of
functionality, including:

e graphical user interfaces, web frameworks, multimedia, databases, networking and

communications

e test frameworks, automation and web scraping, documentation tools, system

administration

e scientific computing, text processing, 1mage processing

4. Development environments

Most Python implementations can function as a command line interpreter, for which the
user enters statements sequentially and receives the results immediately (read—eval-—print loop
(REPL)). In short, Python acts as a command-line interface or shell.

Other shells add abilities beyond those in the basic interpreter, including IDLE and
IPython. While generally following the visual style of the Python shell, they implement
features like auto-completion, session state retention, and syntax highlighting.

In addition to standard desktop integrated development environments (Python IDEs),
there are also web browser-based IDEs, Sage (intended for developing science and math-related

Python programs), and a browser-based IDE and hosting environment, PythonAnywhere.

= New Words

high-level ['hai-'leval] adj. B F
general-purpose ['d3enaral'pa:pas] adj. % # Jl i&
philosophy [fi'losafi] nAE, WEEE
emphasize ['emfasaiz] vi.iRf, HE
readability [.ri:da'biliti] n.g s, VM
programmer ['praugraema] n AL F i
imperative [im'perativ] n. A

adj. o4
unclutter [.An'klIAta] vt e g, K

exception [ik'sep[an] n.ew, P4k



indentation
keyword
statement
declared
improper
string
successive
contraction
iterate
clause
namespace
class
enclose
manager
debugging
generator
coroutine

expression

exponentiation

operator

infix

mutable
immutable
tuple
parentheses
optional
context
analogous
literal
backslash
prefix
parameter
reverse
omit
rounding

module

[.inden'teifan]
['ki:wad]
['steitmant]
[di'klead]
[im'propa]
[strin]
[sek'sesiV]
[ken'traek[an]
['itareit]
[Klo:z]
[[neimspeis]
[Kla:s]
[in'klauz]
['maenid3a]
[di'bAgin]
['d3enareita]
[ karu:'ti:n]
[iks'pre[an]
['ekspau,nenfi'eifan]
['oporeita]
[in'fiks]

['mju:tabl]
[i'mju:tabl]
['tApl]
[p@'renBasi:z]
['op[anal]
[ kontekst]
[e'nzelagas]
[litaral]
['baekslae[]
['pri:fiks]
[pa’raemita]
[ri've:s]
[au'mit]
['raundin]
['modju:l]

n 4 H
T =

n.i& 7]
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pseudorandom [.psju:dau’raendam]
multimedia [LmAltimi:dia]
communication [kemju:ni'keifn]

= Phrases

dynamic programming language
design philosophy

lines of code

memory management
standard library

third-party tool

structured programming
aspect-oriented programming
design by contract

logic programming

special case

curly braces

off-side rule

control flow

assignment statement
symbolic address

storage location

matrix multiplication

library function

object identity

boolean operator

list comprehension

generator expression
anonymous function

lambda expression
conditional expression

make a distinction between. ..
string literal

single quote mark

double quote mark

escape character

adj. 14 FEHLH
n. % 1R

n.il 1z

AR EIEE
&1t R
RAZAT

N7 e
v JE
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7k ¥yt o A2

T 16 V1 @ 40 22
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W H AL
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string interpolation FAT B
triple-quoted string —EIFFAE
regular expression 1F | 34
array index BH T AR
array slicing BAY
shallow copy i 7 DL
particular case A, 41
have the advantage of i 3F
boolean expression W RA A, MRFZERX
in a manner EEMEE
pseudorandom number generator A AL B = 4 2
web scraping P25 e sk, Y 45 3 AR IR
image processing WgmT, HEAE
development environment Vi &%
command line interpreter WAATHBER
session state retention SRS RYE
hosting environment ¥4 I

. Abbreviations
RAII (Resource Acquisition Is Initialization) VIR Fk A5 B w1 4 1L
NOP (No Operation) T iE 1E
MIME (Multipurpose Internet Mail Extensions) % JH 1% B8 W By &
HTTP (HyperText Transfer Protocol) #8 S A A S Ml
REPL (Read-Eval-Print Loop) 3 B~ 3K {E -7 B 78 21

= Exercises

[Ex. 5] AR VR SC P 28 o] 2 i) L

. What is Python?

What are the key features of Python?

What does the if statement conditionally do?

What does the try statement do?

What does Python 3.5 support matrix multiplication with?
What distinction does Python make between lists and tuples?
What do triple-quoted strings begin and end with?

What is the third slice parameter called? What does it do?

i AN
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9. What 1s one of Python’s greatest strengths?

10. What can most Python implementations function as?
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Unit 5

Text A

Data Structure

A data structure 1s a specialized format for organizing and storing data. General data
structure types include the array, the file, the record, the table, the tree, and so on. Any data
structure 1s designed to organize data to suit a specific purpose so that it can be accessed and
worked with in appropriate ways. In computer programming, a data structure may be selected

or designed to store data for the purpose of working on 1t with various algorithms.

1. Array

(1) In data storage, an array is a method for storing information on multiple devices.

(2) In general, an array i1s a number of items arranged in some specified way, for example,
in a list or in a three-dimensional table.

(3) In computer programming languages, an array is a group of objects with the same
attributes that can be addressed individually, using such techniques as subscripting.

(4) In random access memory (RAM), an array is the arrangement of memory cells.

2. File

(1) In data processing, a file is a related collection of records. For example, you might
put the records you have on each of your customers in a file. In turn, each record would

consist of fields for individual data items, such as customer name, customer number, customer



82

REFET W RIEBHIR

address, and so forth. By providing the same information in the same fields in each record so
that all records are consistent, your file will be easily accessible for analysis and manipulation
by a computer program. This use of the term has become somewhat less important with the
advent of the database and its emphasis on the table as a way of collecting record and field
data. In mainframe systems, the term data set i1s generally synonymous with file but implies a
specific form of organization recognized by a particular access method. Depending on the
operating system, files (and data sets) are contained within a catalog, directory, or folder.

(2) In any computer system, especially in personal computers, a file is an entity of data
available to system users (including the system itself and its application programs) that is
capable of being manipulated as an entity (for example, moved from one file directory to
another). The file must have a unique name within its own directory. Some operating systems
and applications describe files with given formats by giving them a particular file name suffix.
The file name suffix 1s also known as a file name extension. For example, a program or
executable file is sometimes given or required to have an* .exe” suffix. In general, the suffixes
tend to be as descriptive of the formats as they can within the limits of the number of

characters allowed for suffixes by the operating system.

3. Record

(1) In computer data processing, a record 1s a collection of data items arranged for
processing by a program. Multiple records are contained in a file or data set. The organization
of data in the record i1s usually prescribed by the programming language that defines the
record’s organization and/or by the application that processes it. Typically, records can be of
fixed-length or be of variable length with the length information contained within the record.

(2) In a database, a record, sometimes called a row, 1s a group of fields within a table that
are relevant to a specific entity. For example, in a table called customer contact information, a
row would likely contain fields such as: ID number, name, street address, city, telephone

number and so on.

4. Table

In computer programming, a table is a data structure used to organize information, just as
it 1s on paper. There are many different types of computer-related tables, which work 1n a
number of different ways. The following are examples of the more common types.

(1) In data processing, a table, also called an array, 1s an organized grouping of fields.
Tables may store relatively permanent data, or may be frequently updated. For example, a

table contained in a disk volume 1s updated when sectors are being written.
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(2) In a relational database, a table, sometimes called a file, organizes the information
about a single topic into rows and columns. For example, a database for a business would
typically contain a table for customer information, which would store customers’ account
numbers, addresses, phone numbers, and so on as a series of columns. Each single piece of
data, such as the account number, i1s a field in the table. A column consists of all the entries in
a smngle field, such as the telephone numbers of all the customers. Fields, in turn, are
organized as records, which are complete sets of information, such as the set of information
about a particular customer, each of which comprises a row. The process of normalization
determines how data will be most effectively organized into tables.

(3) A decision table, often called a truth table, which can be computer-based or simply
drawn up on paper, contains a list of decisions and the criteria on which they are based. All
possible situations for decisions should be listed, and the action to take in each situation
should be specified. A rudimentary example: For a traffic intersection, the decision to proceed
might be expressed as yes or no and the criteria might be the light is red or the light 1s green.

A decision table can be inserted into a computer program to direct its processing
according to decisions made in different situations. Changes to the decision table are reflected
in the program.

(4) An HTML table 1s used to organize Web page elements spatially or to create a

structure for data that 1s best displayed in tabular form, such as lists or specifications.

= New Words

specialized ['spefalaizd] adji. Z Ry, F18
organize ['0:genaiz] vt B MR, 4R
array [a'rei] nBA, H7
record ['reko:d] n.i0 3K
[rii'ko:d] viilsK; KHE
table ['teibl] nj, Fie
appropriate [@'praupriat] adi. IE#Hy, #E Y8
various ['vearioas] adj. A E 0], ZFEFEW, ZHHEW, BN
subscript ['sabskript] adj. T#r
collection [ka'lek[an] n g4, WERMNEA
item ['aitem] n. 5 H
consistent [kan'sistant] adi.— 3 Hy, Ay, HEH
accessible [ok'sesabl] adj. Z I W, FFEWH, &% %%
manipulation [ma.nipju’leif an] nAL ¥, B1E
advent ['sedvant] n. A, F|x
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emphasis ['emfasis]
imply [im'plai]

suffix ['safiks]
prescribe [pris'kraib]
define [di'fain]

length [lend]

oW [rau]

relevant ['relivent]
common ['koman]
permanent ['pa:manant]
frequently ['fri:kwantli]
sector ['sekta]
normalization  [,na:malai'zeifan]
criteria ['krai'tiaria]
rudimentary [ru:di'mentari]
intersection [Linta:'sek[an]
spatial ['speial]

2 Phrases

data structure

and so on

a number of
three-dimensional table
memory cell

and so forth

data set

file name extension
account number

in turn

decision table

truth table

draw up

2 Abbreviations

ID (Identification, Identity)

n g, E&
nJa&; T
v R, HE

vt E X, T
nK g

nAT, H
adj.’q R Wy, A RLHY
adj. 3B Hy, AFLH,
adj. :ﬂiﬁ&ﬁ’j AW
adv.'& &, WMEH
n. g X

nHEt, EFL, FREL
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adj. ZEAR W, #1F 8

nX %, TFHHA, XA
adj. By, SLERHY, = 4wy

¥ 3 45 Al
&
%W

— 4k
SR
% &
AR &
XY & 4
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HEFR, REX
HAE %
LK
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2 Notes

[1] Any data structure 1s designed to organize data to suit a specific purpose so that it can be

accessed and worked with in appropriate ways.
A%)H, to organize data to suit a specific purpose so that it can be accessed and worked
with in appropriate ways & — M)A A e A kdiE, AFHFPARIE, 21 is designed. {E
ZFEY, to suit a specific purpose 42— ANahial A e N F0E, F HBEPIRE, B to
organize, so that it can be accessed and worked with in appropriate ways s&—> H B
=0 NG

[2] In computer programming languages, an array 1s a group of objects with the same
attributes that can be addressed individually, using such techniques as subscripting.
A%, with the same attributes j&—/ Ml ks, fEail, BUEMERE a group of
objects. that can be addressed individually f&— &8 MH), HAZTHAIFRE a group of
objects, using such techniques as subscripting & — MNIAE/M A 501G, {E7 20IRE, &
1 M E] 1815 can be addressed.

[3] By providing the same information in the same fields in each record so that all records are
consistent, your file will be easily accessible for analysis and manipulation by a computer
program.

A ]9, By providing the same information in the same fields in each record so that all
records are consistent & —/NINTE 1A EIE, 1A OGS, 121HIE1E will be easily
accessible. 7Ei1ZJ11EH, so that all records are consistent 4 —/>25 HURE M A), &1
18 15 providing .

FigH, so that BEATLAG[ 52— HEPIRIEMNR], Walblg| @ — a8 GUREMNE). 6
A Ml

We asked the professor to speak louder so that we could hear him.
FANEEAR VAR R, DMELRMGETE. (HAEPIREMNE]D

Mary didn’t plan her time well, so that she didn’t finish the work 1n time.

Py A AT )R ag, S5 R AR e X AR . (Z53UKE )

[4] In any computer system but especially in personal computers, a file is an enfity of data
available to system users (including the system itself and its application programs) that is
capable of being manipulated as an entity (for example, moved from one file directory to
another).

A4, available to system users A& —/NIAE S A BE, 1B S, BUHAFRE an entity
of data. that is capable of being manipulated as an entity /& — N EiGMNE), HETHHIR
E an entity of data.

[5] The organization of data in the record is usually prescribed by the programming language



86 @ AIFEL N\ IIEHIE

that defines the record’s organization and/or by the application that processes it.
Aa)H, and/or iEHE | by 9l SN 7 F0R1E . that defines the record’s organization
A EE M), ZIHAIFRE the programming language .

[6] For example, a database for a business would typically contain a table for customer
mformation, which would store customers’ account numbers, addresses, phone numbers,
and so on as a series of columns.

A ]9, which would store customers’ account numbers, addresses, phone numbers, and
so on as a series of columns & —/NAE[R & E1iE M A), Xf a table for customer
information 47T 4h 7815 FH -

[7] Fields, in turn, are organized as records, which are complete sets of information, such as
the set of information about a particular customer, each of which comprises a row.
A+)H, which are complete sets of information J&—/MEFR & 1 218 M 4], X records
HAT#M 70U . such as the set of information about a particular customer /2 X} complete
sets of information %5515 #H, each of which comprises a row & —/~E[R & 14 & 15 M
1), Xt the set of information about a particular customer 317 %5 78 15 BH .
geig, MWL AT LU 44 (fCIAE/#0A]) + of + which (whom) K 51%, Fox
T 5EIKR R R FEAZERE] which Al whom. which #5%), whom HIKFg A .
CEANAE

Peter’s father knows a lot of people, many of whom are professors.
EAERNEENRTFEZ AN, HprE_E0ER.
She bought many books yesterday, five of which are on ERP.
WWERSE T ¥Z245, H 5 A& ERP I .

. Exercises

[Ex. 1] #RAERCAZERIE F .

. What is a data structure?

What is an array in computer programming languages?

Must the file have a unique name within its own directory?

How do some operating systems and applications describe files with given formats?
How 1s the organization of data in the record usually prescribed?
What is a table in computer programming?

What 1s a table in data processing?

What 1s a table 1n a relational database?

. What is a decision table often called? What does it contain?

10. What 1s an HTML table used to do?

A A e
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[Ex.2] #RIE F AR, 5 AN RS SR,

1. . A signal to a computer that stops the execution of a running program so that

another action can be performed.

: A collection of related, often adjacent items of data, treated as a unit.

: In word processing, a block of text formatted in aligned rows and columns.

B

- A multi-element data structure that has a linear organization but that allows

elements to be added or removed 1n any order.

5. . A distinguishing character or symbol written directly beneath or next to and

slightly below a letter or number.
- An affix added to the end of a word or stem.

- To make or write a definition.

- A series of objects placed next to each other, usually in a straight line.

o e 3 e

. A bit or a set of bits on a magnetic storage device making up the smallest

addressable unit of information.

10. . To organize data, typically a set of records, in a particular order.

[Ex. 3] 1€ &) FHdEE T 3.

1. Star topologies are normally implemented using twisted pair cable, specifically unshielded
twisted pair (UTP).

2. A video card 1s the part of your computer that transforms video data into the visual display
you see on your monitor.

. A multi-user operating system allows many different users to take advantage of the

o

computer’s resources simultaneously.

4. Address 1s the unique location of an information site on the Internet, a specific file (for
example, a Web page), or an E-mail user.

5. Over the years, ARPA has funded many projects in computer science research, many of
which had a profound effect on the state of the art.

6. In truth of course by making the creation of more complex software practical, computer
languages have merely created new types of software bugs.

7. A computer virus 1s a program designed to spread itself by first infecting executable files or
the system areas of hard and floppy disks and then making copies of itself.

8. When the entire RAM 1s being used (for example if there are many programs open at the
same time) the computer will swap data to the hard drive and back to give the impression
that there 1s slightly more memory.

9. The compiler ignores all comments.

10. You can E-mail your document without ever leaving word.
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[Ex. 4] ¥ FANRIEAGE A E CREa] HH— 20

records leaves beyond random database

two power depth nodes end

A binary tree 1s a method of placing and locating files (called records or keys) in
a _ (1) . especially when all the data 1s known to be in __(2)  access memory (RAM).
The algorithm finds data by repeatedly dividing the number of ultimately accessible _ (3) in
half until only one remains.

In a tree, records are stored in locations called __(4) . This name derives from the fact
that records always exist at __ (5) points; there is nothing _ (6)  them. Branch points
are called __(7) . The order of a tree is the number of branches (called children) per node.
In a binary tree, there are always __ (8)  children per node, so the order is 2. The number of
leaves 1n a binary tree 1s always a __(9)  of 2. The number of access operations required to
reach the desired record is called the _ (10)  of the tree.

Text B

Structured Data, Semi-structured
Data and Unstructured Data

1. Structured Data

Structured data refers to any data that resides in a fixed field within a record or file. This

includes data contained in relational databases and spreadsheets.

1.1 Characteristics of Structured Data

Structured data first depends on creating a data model — a model of the types of business
data that will be recorded and how they will be stored, processed and accessed. This includes
defining what fields of data will be stored and how that data will be stored: data type (numeric,
currency, alphabetic, name, date, address) and any restrictions on the data input (number of
characters; restricted to certain terms such as Mr., Ms. or Dr.; M or F).

Structured data has the advantage of being easily entered, stored, queried and analyzed.
At one time, because of the high cost and performance limitations of storage, memory and

processing, relational databases and spreadsheets using structured data were the only ways to
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effectively manage data. Anything that couldn’t fit into a tightly organized structure would

have to be stored on paper 1n a filing cabinet.

1.2 Managing Structured Data

Structured data 1s often managed using Structured Query Language (SQL) — a
programming language created for managing and querying data in relational database
management systems. Originally developed by IBM in the early 1970s and later developed
commercially by Relational Software, Inc. (now Oracle Corporation).

Structured data was a huge improvement over strictly paper-based unstructured systems,
but life doesn’t always fit into neat little boxes. As a result, the structured data always had to
be supplemented by paper or microfilm storage. As technology performance has continued to
improve, and prices have dropped, i1t was possible to bring into computing systems

unstructured and semi-structured data.

1.3 Structured Data Technology Standards

SQL has been a standard of the American National Standards Institute since 1986. It is
managed by InterNational Committee for Information Technology Standards (INCITS)
Technical Committee DM 32 — Data Management and Interchange. The committee has two
task groups, one for databases and the other for metadata. HP, CA, IBM, Microsoft, Oracle,
Sybase (SAP) and Teradata all participate, as well as several federal government agencies.
Both of the committee project documents have links to further information on each project.
SQL became an International Organization for Standards (ISO) standard in 1987. The
published standards are available for purchase from the ANSI eStandards Store, under the
INCITS/ISO/IEC 9075 classification.

2. Semi-structured Data

Semi-structured data 1s a form of structured data that does not conform with the formal
structure of data models associated with relational databases or other forms of data tables, but
nonetheless, contains tags or other markers to separate semantic elements and enforce
hierarchies of records and fields within the data. Therefore, it 1s also known as self-describing
structure.

In semi-structured data, the entities belonging to the same class may have different
attributes even though they are grouped together, and the attributes’ order is not important.

Semi-structured data are increasingly occurring since the advent of the Internet where

full-text documents and databases are not the only forms of data anymore, and different
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applications need a medium for exchanging information. In object-oriented databases, one

often finds semi-structured data.

2.1 Types of Semi-structured data

2.1.1 XML
XML, other markup languages, email, and EDI are all forms of semi-structured data.

OEM (Object Exchange Model) was created prior to XML as a means of self-describing a
data structure. XML has been popularized by web services that are developed utilizing SOAP
principles.

Some types of data described here as “semi-structured” , especially XML, suffer from the
impression that they are incapable of structural rigor at the same functional level as Relational
Tables and Rows. Indeed, the view of XML as inherently semi-structured (previously, it was
referred to as “unstructured” ) has handicapped its use for a widening range of data-centric
applications. Even documents, normally thought of as the epitome of semi-structure, can be
designed with virtually the same rigor as database schema, enforced by the XML schema and
processed by both commercial and custom software programs without reducing their usability
by human readers.

In view of this fact, XML might be referred to as having “flexible structure” capable of
human-centric flow and hierarchy as well as highly rigorous element structure and data
typing.

2.12 JSON

JSON or JavaScript Object Notation, 1s an open standard format that uses human-
readable text to transmit data objects consisting of attribute—value pairs. It is used primarily to
transmit data between a server and web application, as an alternative to XML. JSON has been
popularized by web services developed utilizing REST principles.

There 1s a new breed of databases such as MongoDB and Couchbase that store data

natively in JSON format, leveraging the pros of semi-structured data architecture.

2.2 Pros and Cons of Using a Semi-structured Data Format

2.2.1 Advantages

e Programmers persisting objects from their application to a database do not need to
worry about object-relational impedance mismatch, but can often serialize objects via
a light-weight library.

e Support for nested or hierarchical data often simplifies data models representing
complex relationships between entities.

e Support for lists of objects simplifies data models by avoiding messy translations of

lists into a relational data model.
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2.2.2 Disadvantages

e The traditional relational data model has a popular and ready-made query language,
SQL.

e Prone to “garbage in, garbage out” ; by removing restraints from the data model, there

is less fore-thought that 1s necessary to operate a data application.

3. Unstructured Data

Unstructured data (or unstructured information) refers to information that either does not
have a pre-defined data model or 1s not organized in a pre-defined manner. Unstructured
information 1s typically text-heavy, but may contain data such as dates, numbers, and facts as
well. This results in irregularities and ambiguities that make 1t difficult to understand using
traditional programs as compared to data stored in fielded form in databases or annotated
(semantically tagged) in documents.

In 1998, Merrill Lynch cited a rule of thumb that somewhere around 80%-90% of all
potentially usable business information may originate in unstructured form. This rule of
thumb 1s not based on primary or any quantitative research, but nonetheless 1s accepted by
some.

IDC and EMC project that data will grow to 40 zettabytes by 2020, resulting in a 50-fold
growth from the beginning of 2010. The Computer World magazine states that unstructured

information might account for more than 70%-80% of all data in organizations.

3.1 Background

The earliest research into business intelligence focused in on unstructured textual data,
rather than numerical data. As early as 1958, computer science researchers like H.P. Luhn
were particularly concerned with the extraction and classification of unstructured text.
However, only since the turn of the century has the technology caught up with the research
interest. In 2004, the SAS Institute developed the SAS Text Miner, which uses Singular Value
Decomposition (SVD) to reduce a hyper-dimensional textual space into smaller dimensions
for significantly more efficient machine-analysis. The mathematical and technological
advances sparked by machine textual analysis prompted a number of business to research
applications, leading to the development of fields like sentiment analysis, voice of the
customer mining, and call center optimization. The emergence of Big Data in the late 2000s
led to a heightened interest in the applications of unstructured data analytics in contemporary

fields such as predictive analytics and root cause analysis.
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3.2 Issues with terminology

The term 1s imprecise for several reasons:

(1) Structure, while not formally defined, can still be implied.

(2) Data with some form of structure may still be characterized as unstructured if its
structure 1s not helpful for the processing task at hand.

(3) Unstructured information might have some structure (semi-structured) or even be

highly structured but in ways that are unanticipated or unannounced.

3.3 Dealing with unstructured data

Techniques such as data mining, natural language processing (NLP), and text analytics
provide different methods to find patterns in, or otherwise interpret, this information.
Common techniques for structuring text usually involve manual tagging with metadata or
part-of-speech tagging for further text mining-based structuring. The Unstructured
Information Management Architecture (UIMA) standard provided a common framework for
processing this information to extract meaning and create structured data about the
information.

Software that creates machine-processable structure can utilize the linguistic, auditory,
and visual structure that exist in all forms of human communication. Algorithms can infer this
inherent structure from text, for instance, by examining word morphology, sentence syntax,
and other small- and large-scale patterns. Unstructured information can then be enriched and
tagged to address ambiguities and relevancy-based techniques then used to facilitate search
and discovery. Examples of “unstructured data” may include books, journals, documents,
metadata, health records, audio, video, analog data, images, files, and unstructured text such
as the body of an e-mail message, Web page, or word-processor document. While the main
content being conveyed does not have a defined structure, it generally comes packaged in
objects (e.g. in files or documents) that themselves have structure and are thus a mix of
structured and unstructured data, but collectively this is still referred to as“unstructured data”.
For example, an HTML web page 1s tagged, but HTML mark-up typically serves solely for
rendering. It does not capture the meaning or function of tagged elements in ways that support
automated processing of the information content of the page. XHTML tagging does allow
machine processing of elements, although it typically does not capture or convey the semantic
meaning of tagged terms.

Since unstructured data commonly occurs in electronic documents, the use of a content
or document management system which can categorize entire documents 1s often preferred
over data transfer and manipulation from within the documents. Document management thus

provides the means to convey structure onto document collections.



| Unit5 (o3

Search engines have become popular tools for indexing and searching through such data,

especially text.

2 New Words

characteristic [ keeriktaristik] nAF M, 4FAE
adj FF AW, FoAFHER, HAHN
model ['madal] nig A, FA
vt A& A
v.AE W
memory 'memeri] nfrfE s, Wi
commercially [ka'ma:[ali] adv.i v £, W5
huge [hju:d3] adi. B Kuy, WA, LR
supplement ['saplimant] n. & v. &7
microfilm ['maikraufilm] n.48 % IR A
V. 4 A R
interchange [Linta't[eind3] vt 3 i
committee [ka'miti] I
participate [pa:'tisipeit] vitzy, i, 4%, 44
conform [ken'fo:m] vifE —3, FEHEF, #FIRMNM
Vi f5 A
tag [teg] nFra, FRiGAF
ViR & T
marker 'ma:ka] n ARt
separate ['separeit] adi A TF T, B e NREY, AR
v, BE, 2
hierarchy ['haiara:ki] nEzx, E%%
entity ['entiti] n. LK
increasingly [inkri:sinli] adv.H i, Ajm
medium ['mi:djam] nIEE, A
adj. ¥ 18] #y, FEH
popularize ['popjuleraiz] v. R
rigor [rige] nJER, %,
inherently [in'hiarantli] adv. K PEH, A H
epitome [i'pitemi] nJE
virtually ['ve:tjusli] adv.E3E F, T E
schema ['ski:ma] nfEN, FTE
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flexible
capable

alternative

breed
natively

mismatch

nested
simplify
restraint
irregularity
ambiguity
potentially
background
hyperdimensional
spark
emergence
terminology
imprecise
implied
unanticipated
auditory
visual

infer
morphology
relevancy

capture

2 Phrases

structured data

semi-structured data

unstructured data
fixed field

data type
data input

[fleksabl]
['keipabl]

[o:I'ta:nativ]

[bri:d]
['neitivli]
[mis'maet[]
['mismaet[]
['nestid]
['simplifai]
[ris'treint]
[iregju’leeriti]
[.eembi'gju:iti]
[pa'ten|ali]
['baekgraund]
[[haipa.dai'men]anal]
[spa:k]
[ima:d3ans]
[[te:mi'nalad3i]
[Limpri'sais]
[im'plaid]
[.Anzen'tisipeitid]
['o:ditari]
['vizjual]
[in'fa:]
[mo:'foladsi]
[relavansi]
[kaept[a]

adj. X WEHY, ZFWH, R H
adi. A e 1 W, wTH, A N
n_WHF—, THEFNIE. FX
adi. HFMEW, ZFFE—W

n.dm M, K

adv. KA HL, A< HrHy

vt fE B, FERAT Y

n. %5 i

vr.qﬁ—‘—”’ﬂi, ﬁ]ifﬁ

n A&, #lak, 3|

n AN, A

n g M, THH
adv. 7% 7EH
nE%, e
adj. % 4y
VRH, A
niFH, HH,
n. K& 5
adji. F =W, TR
ad B 18 Hy, & W

ad. By, O WY

ad Fw, wm, BEN
v 3 BT

n.is %, 16 AF

n. 2k Hk

n. & vt. 48

WAL, BIE
as )

=y Rl &
MR
A &5 4 1 34
[ E 7 &

¥ AE 2K A

B A o\



fit into

filing cabinet

database management system
American National Standards Institute
semantic element
belong to

full-text document
object-oriented database
markup language

suffer from

data-centric application
garbage in, garbage out
rule of thumb
somewhere around
result in

account for

focused 1 on

be concerned with
predictive analytic

root cause analysis

may be characterized as
at hand

deal with

part-of-speech tagging
sentence syntax

analog data

serve for

search engine

search through ...

S Abbreviations

:

A

#EAR
REREEZA
* B E ZirEih s
EXTUE

BT

A SR XA
RS & €3
FICIEE
A, %

PLEHE ol B9 B ]

R, BLR O  BR BAE N T EHE

20N, AR AN

A 2

FER, 4

b 3

HET, xiE

*E

i ] 2 #7

IR AT ik

7 LUFR
HFi, M, BEE K
W, BR, ZH

W AR, T ERARR, FERARE
BB, BAGEM, ATFEN
R &t

%, F1E

&g %
AT F — R

INCITS (InterNational Committee for Information [E Fr{z B KArifE 2 i &

Technology Standards)

EDI (Electronic Data Interchange)
OEM (Object Exchange Model)

SOAP (Simple Object Access Protocol)

WA 4R iR
xof AT e AR A
BESSE SaLRIS)

U

nit

(o
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JSON (Java Script Object Notation) Java il K 3t % 45 5

REST (Representational State Transfer) xR MR AL

IDC (International Data Corporation) =] %0 48 A 7

SVD (Singular Value Decomposition) 7 5718 2 i

NLP (Natural Language Processing) HniEE A

UIMA (Unstructured Information Management &M hEREEERREN
Architecture)

HTML (HyperText Markup Language) B XAARILIE S

XHTML (Extensible HyperText Markup Language) ¥ R X AAFILIES

. Exercises

[Ex. 51 MR#EIRCHZEMIZ LT A
1. What does structured data refer to?
2. What advantage does structured data have?
3. How 1s structured data often managed?
4. What 1s SQL? When did it become an International Organization for Standards (ISO)
standard?
. What 1s semi-structured data?

. What are the types of semi-structured data mentioned in the text?

. What does unstructured data refer to?
. What techniques are used to deal with unstructured data?

10. Why 1is the use of a content or document management system which can categorize entire

5
6
7. What are the disadvantages of using a semi-structured data format?
8
9

documents often preferred over data transfer and manipulation from within the

documents?

SEEX

B &

K 2540 /2 A LA B AR AR 3 — AR S5 H 2 0 40 8 L o 1.
% W5 IrA RSNSOI Y TR B e B R AL E, DUE AT AR &
207 s A CAE . ETHSENEE S, O 7 Al DU 2R EE AR, ] DU FEeki it
HE S5 RATAE B
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1. ®(4H

(1) 7EBERAAET, B RS FRS EAAEE R RT.

(2) —fCRU, BEHRZMEEE L (B, DAIFIRE=4E%) HPREZIAE .

(3) fETHENgAEE S, BB MR, ol A an M AsX R EoR 7
Tl 7 1) f)—ZH 0 R

(4) {EREHLYT R AFftas T, B2 WA ITHIFES .

2. X1k

(D fEF@EAE S, RS FES. Flu, aTPEEEANE il sl
B — A R R, FEANC S e T T BRI A B R, A K S
2P HHESE . SRR MO A R R R FEEE R GXFEraE e E —E0, ]
AR TF RN T U5 I AR EE . BEE SR ER I, X ERECEAAREE T,
i B e P E S TR —EESICFAEREIE IR . EEVRGH, AMEEPEEET
55350 [R S, (B BREE B A AT LA H R U 18] 7 AR B s A1 2 . R TN R ) 4
ER%, i CGEdESE RS E—1NKE. HREOHRF.

(2) fEAE—IFENL RS, TTHENNFEF, HERGH P (OHERGHE S X
FR AR vl R Seik, n] DUR AR v sefcr b2 (fltn, M—A 0k B #2380
BH—NHZ. HHOHWHS R, XHLGEWH—HZT. FEgERGEANHER
Ik 25 4 5 A S SR e 1 SO 42 i 4R SOR IR S o SO 4 e B RAE SO
2. Bltn, BRFma] AT A RS S “exe” F4. MG T, R4S
TEHEAE RS RV AP B LA R AT B AR SO

3.18%

(1) ETHENEIELAIE S, O 2 PR, DR RF B R EER TR RS . 260
< AT AZH RS BB SR . Pl s s U S5 R Bism & ol e SOe s i AL 25 10 B
FEVE 5 e, /el i AL B R B SRR e oK e . 38, idsn] LA [ E R, Bl
AWEFACTARKERE BT EKE.

(2) fEHERPET, Cx—— A WARAET — 2 55 SR SR 1 22 T i) — 2
Flan, - PERKAERES, TPl OSXFERE. ID 5. 2548, fhEt,
BT TR SRR

4. F
BB S, £EARALUE BIEHRESER, MIeEat F—FE. 2R
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FIFTFENLRRE, AT AR GEORLE. THslh e 8.

(1) {EEHRAAFE S, RO, RADGFH—HI. L0 LR AT A 2L AL
E, WA ER . fl, OESERRS S T RRES B X E .

(2) fEXRARBARES, RAWN BRI, eifa—mdErE B2 F.
flan, mEEEEEBEAEESEERR, ZRPSHTFZ IR Z T HIK S, k.
51055 . BERRA BB (iKS) RPN — 548 B i 4
T, W ERE S R S . AR, A A al sk, RSB ES, RER
FHE BES, BFER 1T, XM AAETE T A BobitEdE H 28] £ 4

(3) ok, MWK RMER, ATLUATHEYIERER BB m L, Eu&— K501
PR EANS S TR P AR RO FRAE . FH T PR S R mT 8 I A5 LA e 2008 Y, BRI I
TR RAT S RAZ R E . — DRI T T AEEg m, WA R RT LI
BN, bRV LT R aliak AT .

R UFEA T AR P, DUERYE A R R S AR R R RIR AL
Ao RAERE 7

(4) HTML R HRALAS ) EAZIR nzR, sl 32 ] DL% R R AR L 20 47 3 7 %
JE B AE, WHREGE .



Unit 6

Text A

Basic Concepts of Database

1. Database

A database i1s a collection of information that is organized so that it can easily be
accessed, managed and updated. Databases can be classified according to types of content:
bibliographic, full-text, numeric and images.

In computing, databases are sometimes classified according to their organizational
approach. The most prevalent approach is the relational database, a tabular database in which
data 1s defined so that it can be reorganized and accessed in a number of different ways. A
distributed database 1s one that can be dispersed or replicated among different points in a
network. An object-oriented programming database 1s one that 1s congruent with the data
defined in object classes and subclasses.

Computer databases typically contain aggregations of data records or files, such as sales
transactions, product catalogs and inventories, and customer profiles. Typically, a database
manager provides users the capabilities of controlling read/write access, specifying report
generation and analyzing usage. Databases and database managers are prevalent in large
mainframe systems, but are also present in smaller distributed workstation and mid-range

systems such as the AS/400 and on personal computers.
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2. Relational Database

A relational database 1s a collection of data items organized as a set of formally-
described tables from which data can be accessed or reassembled in many different ways
without having to reorganize the database tables. The relational database was invented by E. F.
Codd at IBM 1n 1970.

The standard user and application program interface to a relational database 1s the
structured query language (SQL). SQL statements are used both for interactive queries for
information from a relational database and for gathering data for reports.

In addition to being relatively easy to create and access, a relational database has the
important advantage of being easy to extend. After the original database creation, a new data
category can be added without requiring that all existing applications be modified.

A relational database 1s a set of tables containing data fitted into predefined categories.
Each table (which i1s sometimes called a relation) contains one or more data categories in
columns. Each row contains a unique instance of data for the categories defined by the
columns. For example, a typical business order entry database would include a table that
described a customer with columns for name, address, phone number, and so forth. Another
table would describe an order: product, customer, date, sales price, and so forth. A user of the
database could obtain a view of the database that fitted the user’s needs. For example, a
branch office manager might like a view or report on all customers that had bought products
after a certain date. A financial services manager in the same company could, from the same
tables, obtain a report on accounts that needed to be paid.

When creating a relational database, you can define the domain of possible values in a
data column and further constraints that may apply to that data value. For example, a domain
of possible customers could allow up to ten possible customer names but be constrained in
one table to allowing only three of these customer names to be specifiable.

The definition of a relational database results in a table of metadata or formal

descriptions of the tables, columns, domains, and constraints.

3. SQL

SQL (Structured Query Language) 1s a standard language for making interactive queries
from a database and updating a database such as IBM’s DB2, Microsoft’s Access and
database products from Oracle, Sybase and Computer Associates. Although SQL 1is both an
ANSI and an ISO standard, many database products support SQL with proprietary extensions
to the standard language. Queries take the form of a command language that lets you select,

msert, update, find out the location of data and so forth. There 1s also a programming
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mterface.

4. Database Management System

A database management system (DBMS), sometimes just called a database manager, is a
program that lets one or more computer users create and access data in a database. The DBMS
manages user requests (and requests from other programs) so that users and other programs
are free from having to understand where the data 1s physically located on storage media and,
in a multi-user system, which else may also be accessing the data. In handling user requests,
the DBMS ensures the integrity of the data (that is, making sure i1t continues to be accessible
and 1s consistently organized as intended) and security (making sure only those with access
privileges can access the data). The most typical DBMS i1s a relational database management
system (RDBMS). A standard user and program interface is the Structured Query Language
(SQL). A newer kind of DBMS 1s the object-oriented database management system (ODBMS).

A DBMS can be thought of as a file manager that manages data in databases rather than
files 1n file systems. In IBM’s mainframe operating systems, the non-relational data managers
were (and are, because these legacy application systems are still used) known as access
methods.

A DBMS is usually an inherent part of a database product. On PCs, Microsoft’s Access
1s a popular example of a single- or small-group user DBMS. Microsoft’s SQL Server 1s an
example of a DBMS that serves database requests from multiple (client) users. Other popular
DBMSs (these are all RDBMSs, by the way) are IBM’s DB2, Oracle’s line of database
management products, and Sybase’s products.

IBM’s Information Management System (IMS) was one of the first DBMSs. A DBMS
may be used by or combined with transaction managers, such as IBM’s Customer Information
Control System (CICS).

5. Distributed Database

A distributed database 1s a database in which portions of the database are stored on
multiple computers within a network. Users have access to the portion of the database at their
location so that they can access the data relevant to their tasks without interfering with the

work of others.

6. DDBMS

A DDBMS (distributed database management system) 1s a centralized application that
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manages a distributed database as if it were all stored on the same computer. The DDBMS
synchronizes all the data periodically, and in cases where multiple users must access the same
data, ensures that updates and deletes performed on the data at one location will be

automatically reflected in the data stored elsewhere.

7. Field

In a database table, a field 1s a data structure for a single piece of data. Fields are
organized into records, which contain all the information within the table relevant to a specific
entity. For example, in a table called customer contact information, telephone number would
likely be a field in a row that would also contain other fields such as street address and city.

The records make up the table rows and the fields make up the columns.

8. Record

In a database, a record (sometimes called a row) 1s a group of fields within a table that
are relevant to a specific entity. For example, in a table called customer contact information, a
row would likely contain fields such as: ID number, name, street address, city, telephone

number and so on.

9. Table

In a relational database, a table (sometimes called a file) organizes the information about
a single topic into rows and columns. For example, a database for a business would typically
contain a table for customer information, which would store customers’ account numbers,
addresses, phone numbers, and so on as a series of columns. Each single piece of data (such
as the account number) is a field in the table. A column consists of all the entries i a single
field, such as the telephone numbers of all the customers. Fields, in turn, are organized as
records, which are complete sets of information (such as the set of information about a
particular customer), each of which comprises a row. The process of normalization determines

how data will be most effectively organized into tables.

= New Words

database ['deitsbeis] n. B E

organize ['o:genaiz] v. 4 2

classify ['kleesifai] VAR K |
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approach

tabular

distributed
disperse
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capability
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view
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command
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privilege
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series U'siari:z] nE5, R
complete [kem'pli:t] adj. T4 W, TAW, TR

2 Phrases

tabular database BB
distributed database o A B R E
customer profile & P EA

find out B KA

2 Abbreviations

SQL (structured query language) St & H1E 5

IBM (International Business Machines Corporation) = I F AL F]

ANSI (American National Standards Institute) £ EHE X FRENS

ISO (International Organization for Standardization) = frARvE L4

DBMS (Database Management System) WAEEEE R4

RDBMS (Relational Database Management System ) K RAKEELHE RS
ODBMS (object-oriented database management system ) [ g &t £ 8y #0432 E 4 1 2 &4
IMS (Information Management System) 12 B4 18 Z 4

CICS (Customer Information Control System) ZERZEEHE RS

DDBMS (distributed database management system) AT A B E S R A

2 Notes

[1] A relational database 1s a collection of data items organized as a set of formally-described
tables from which data can be accessed or reassembled in many different ways without
having to reorganize the database tables.

A4]H, organized as a set of formally-described tables #& —~E 22701 FiAE, 7FEE,
BIHAIFR € data items, ‘& 0] LAY J€ p— € % M FJ: which are organized as a set of
formally-described tables. from which data can be accessed or reassembled in many
different ways without having to reorganize the database tables &~/ Bl & H) E 1
MA], AR & formally-described tables.

[2] A database management system (DBMS), sometimes just called a database manager, 1s a
program that lets one or more computer users create and access data in a database.

A ) H, sometimes just called a database manager X} A database management



[3]

4]

5]

system (DBMS) fiik— > %7815 . that lets one or more computer users create and
access data in a database & —/M 18 M), BIHHIFR E a program. 7EiZ M), create
and access data in a database j&— /ANt to )8 1A A e K, 7FE1E one or more
computer users [fJ# & 15 .

Jii s, {C make. let. have. see. hear. watch. notice. feel %5 z)ji] J5 [l H] 2 ia] A
E RAFEIEANETERN, AW to. (AHEEACIELRIEL LB, to £~
BEHNE. 1EE N

His boss often makes him work on weekends without extra pay.

fih ZAR A LAt FI AR INEE, HIASZA A 200 7 bR .

Let each man decide for himself.

i ANH SRE.

Someone was heard to come up the stairs.

T WA N Bk

A DDBMS (distributed database management system) is a centralized application that
manages a distributed database as if it were all stored on the same computer.

A ]9, that manages a distributed database as if it were all stored on the same computer
JE— N EE M), BTHAIPR %2 a centralized application. fEiZM %], as if it were all
stored on the same computer & — > 7 ZUR1E M A) .

JLiEH, as if Al as though 5| S /#) 77 2oKE N —REH ELES .. 15& -

He talks as if he were a knowing-all.

fib i S 1 SR R At — AN .

The DDBMS synchronizes all the data periodically, and in cases where multiple users
must access the same data, ensures that updates and deletes performed on the data at one
location will be automatically reflected in the data stored elsewhere.

A%)H, in cases where multiple users must access the same data {/F25/4IRiE . that
updates and deletes performed on the data at one location will be automatically reflected
in the data stored elsewhere & —/> 15 M 5], {F ensures FY = if . fE1Z M) H, performed
on the data at one location f&:— Mt 2 /rial ks, 1EEis, BIHAR € updates and
deletes.

For example, in a table called customer contact information, telephone number would
likely be a field in a row that would also contain other fields such as street address and
city.

Af]H, called customer contact information & —/N i Z2 1Al 500E, {E@EiE, BIHHIFR
E a table. that would also contain other fields such as street address and city /& —> € 15

ME), BIHAIR & a row.
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= Exercises

[Ex. 11 ARG VR SO 2 HIW LA R RUA Y IE 1% .

1. A database 1s a collection of organized information.

2. A relational database is a tabular database in which data is defined so that it can be
reorganized and accessed in a number of different ways.

3. A distributed database 1s one that can be dispersed or replicated at certain points in a network.

4. An object-oriented programming database 1s one that 1s congruent with the data defined in
object classes and subclasses.

5. Databases and database managers are prevalent only in large mainframe systems.

6. The most typical DBMS i1s a distributed database management system.

7. ADBMS can be thought of as a file manager that manages data in databases.

8. The records make up the columns and the fields make up the table rows.

[Ex. 2] MRIFBHRCHABET.

1. According to types of content databases can be classified 1nto

and 1mages.

2. The relational database was invented by in

3. SQL stands for . It 1s a standard language for making interactive

queries from a database and updating a database.

4. SQL statements are used both for from a relational

database and

5. Queries take the form of a command language that lets you

, find out the location of data and so forth. There 1s also

e

6. A database management system (DBMS), sometimes just called , 1s a
program that lets one or more computer users Im a
database.

7. A standard user and program interface is . A newer kind of
DBMS 1s

8. A DDBMS (distributed database management system) i1s a centralized application that
manages as 1f 1t were all stored on the same computer.

9. In a database table, a field is . Fields are organized into

10. In a database, a record 1s a group of fields within that are relevant to
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[Ex. 3] MG A kRS PLN & 5F 808 = i B AL

1. The type of computer processing where the user of the system communicates directly with
the system to mput data and instructions and receive output.

2. The boundary between two systems; a shared boundary between two systems.

3. The capability of having two or more jobs in the computer at the same time. Execution of
the program i1s interleaved so that in a time interval each job will have been (partly)
processed. Processing 1s not simultaneous.

4. A pictorial representation of processes and procedures for operation on data. A diagram that
describes documents, procedures, processes, and equipment used in processing data in a
specific application.

5. Performing tests and checks on input to ensure that the input operation is legal and that the
input it self 1s correct. Pertaining to a wide variety of tests that can be applied to ensure the

correctness of data being input to a computer system.

HIEFHNER:

A. decision table B. environment

C. flowchart D. input/output system
E. input validation F. integrated circuit

G. interactive computing H. interface

I. Multiprogramming

[Ex. 4] EHIHEZ.
(1) analysis emphasizes the drawing of pictorial system models to document and

validate both existing and/or proposed systems. Ultimately, the system models become
the (2) for designing and constructing an improved system. (3) is such a
technique. The emphasis in this technique 1s process-centered. Systems analysts draw a series

of process models called __ (4) . _ (5) 1s another such technique that integrates data

and process concerns into constructs called objects.

HIEFEANER:
1. A. Prototyping B. Accelerated C. Model-driven D. Iterative
2. A. 1mage B. picture C. layout D. blueprint
3. A. Structured analysis B. Information Engineering

C. Discovery Prototyping D. Object-Oriented analysis
4. A. PERT B. DFD C.ERD D. UML
5. A. Structured analysis B. Information Engineering

C. Discovery Prototyping D. Object-Oriented analysis
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Text B

How Cloud Storage Works

Comedian George Carlin has a routine in which he talks about how humans seem to
spend their lives accumulating “stuff.” Once they’ve gathered enough stuff, they have to find
places to store all of it. If Carlin were to update that routine today, he could make the same
observation about computer information. It seems that everyone with a computer spends a lot
of time acquiring data and then trying to find a way to store it.

For some computer owners, finding enough storage space to hold all the data they’ve
acquired 1s a real challenge. Some people invest in larger hard drives. Others prefer external
storage devices like thumb drives or compact discs. Desperate computer owners might delete
entire folders worth of old files in order to make space for new information. But some are
choosing to rely on a growing trend: cloud storage.

While cloud storage sounds like 1t has something to do with weather fronts and storm
systems it really refers to saving data to an off-site storage system maintained by a third party.
Instead of storing information to your computer’s hard drive or other local storage device, you
save 1t to a remote database. The Internet provides the connection between your computer and
the database.

On the surface, cloud storage has several advantages over traditional data storage. For
example, if you store your data on a cloud storage system, you’ll be able to get to that data
from any location that has Internet access. You wouldn’t need to carry around a physical
storage device or use the same computer to save and retrieve your information. With the right
storage system, you could even allow other people to access the data, turning a personal

project into a collaborative effort.

1. Cloud Storage Basics

There are hundreds of different cloud storage systems. Some have a very specific focus,
such as storing Web e-mail messages or digital pictures. Others are available to store all forms
of digital data. Some cloud storage systems are small operations, while others are so large that
the physical equipment can fill up an entire warehouse. The facilities that house cloud storage
systems are called data centers.

At 1ts most basic level, a cloud storage system needs just one data server connected to
the Internet. A client (e.g., a computer user subscribing to a cloud storage service) sends

copies of files over the Internet to the data server, which then records the information. When
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the client wishes to retrieve the information, he or she accesses the data server through a
Web-based interface. The server then either sends the files back to the client or allows the
client to access and manipulate the files on the server itself.

Cloud storage systems generally rely on hundreds of data servers. Because computers
occasionally require maintenance or repair, it’s important to store the same information on
multiple machines. This 1s called redundancy. Without redundancy, a cloud storage system
couldn’t ensure clients that they could access their information at any given time. Most
systems store the same data on servers that use different power supplies. That way, clients can
access their data even 1f one power supply fails.

Not all cloud storage clients are worried about running out of storage space. They use
cloud storage as a way to create backups of data. If something happens to the client’s
computer system, the data survives off-site. It’s a digital-age variation of “don’t put all your

eggs in one basket.”

2. Examples of Cloud Storage

There are hundreds of cloud storage providers on the Web, and their numbers seem to
icrease every day. Not only are there a lot of companies competing to provide storage, but
also the amount of storage each company offers to clients seems to grow regularly.

You’re probably familiar with several providers of cloud storage services, though you
might not think of them in that way. Here are a few well-known companies that offer some
form of cloud storage:

e Google Docs allows users to upload documents, spreadsheets and presentations
to Google’s data servers. Users can edit files using a Google application. Users can
also publish documents so that other people can read them or even make edits, which
means Google Docs 1s also an example of cloud computing.

e Web e-mail providers like Gmail, Hotmail and Yahoo! Mail store e-mail messages on
their own servers. Users can access their e-mail from computers and other devices
connected to the Internet.

e Sites like Flickr and Picasa host millions of digital photographs. Their users create
online photo albums by uploading pictures directly to the services’ servers.

e YouTube hosts millions of user-uploaded video files.

e Web site hosting companies like StartLogic, Hostmonster and GoDaddy store the files
and data for client Web sites.

e Social networking sites like Facebook and MySpace allow members to post pictures
and other content. All of that content is stored on the respective site’s servers.

e Services like Xdrive, MediaMax and Strongspace offer storage space for any kind of
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digital data.
Some of the services listed above are free. Others charge a flat fee for a certain amount
of storage, and still others have a sliding scale depending on what the client needs. In general,
the price for online storage has fallen as more companies have entered the industry. Even

many of the companies that charge for digital storage offer at least a certain amount for free.

3. Concerns about Cloud Storage

The two biggest concerns about cloud storage are reliability and security. Clients aren’t
likely to entrust their data to another company without a guarantee that they’ll be able to
access their information whenever they want and no one else will be able to get at it.

To secure data, most systems use a combination of techniques, including:

e Encryption, which means they use a complex algorithm to encode information. To
decode the encrypted files, a user needs the encryption key. While 1t’s possible to
crack encrypted information, most hackers don’t have access to the amount
of computer processing power they would need to decrypt information.

e Authentication processes, which require to create a user name and password.

e Authorization practices—the client lists the people who are authorized to access
information stored on the cloud system. Many corporations have multiple levels of
authorization. For example, a front-line employee might have very limited access to
data stored on a cloud system, while the head of human resources might have
extensive access to files.

Even with these protective measures in place, many people worry that data saved on a
remote storage system 1s vulnerable. There’s always the possibility that a hacker will find an
electronic back door and access data. Hackers could also attempt to steal the physical
machines on which data are stored. A disgruntled employee could alter or destroy data using
his or her authenticated user name and password. Cloud storage companies invest a lot of
money in security measures in order to limit the possibility of data theft or corruption.

The other big concern, reliability, 1s just as important as security. An unstable cloud
storage system 1s a liability. No one wants to save data to a failure-prone system, nor do they
want to trust a company that isn’t financially stable. While most cloud storage systems try to
address this concern through redundancy techniques, there’s still the possibility that an entire
system could crash and leave clients with no way to access their saved data.

Cloud storage companies live and die by their reputations. It’s in each company’s best
interests to provide the most secure and reliable service possible. If a company can’t meet
these basic client expectations, i1t doesn’t have much of a chance—there are too many other

options available on the market.
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routine

accumulate
stuff

observation
desperate
folder
e-mail

form

equipment
house
survive
variation
regularly
upload
enfrust
crack
hacker
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password
authorization
front-line
extensive
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disgruntled
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= Phrases

cloud storage

storage space
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[form]
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invest in

hard drive

external storage device
weather front

storm system

thumb drive

compact disc

have something to do with. ..

offsite storage

third party

local storage device
on the surface
physical storage device
fill up

subscribing to

power supply

flat fee

be worried about

be familiar with
social networking site
sliding scale

multiple level

protective measures
back door

= Exercises
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[Ex. 5] MR#ECRICIEIE LT At

. What is a real challenge for some computer owners?

What does cloud storage really refer to?

What does Google Docs allows users to do?
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What might desperate computer owners do in order to make space for new information?

What does a cloud storage system need at its most basic level?
Why 1s 1t important to store the same information on multiple machines?

What do cloud storage clients use cloud storage as?

What do social networking sites like Facebook and MySpace allow members to do?
Where 1s all that content stored?
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9. What are the two biggest concerns mentioned in the passage about cloud storage?

10. What do most systems do to secure data?
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Unit 7

Text A

Data Warehouse Frequently Asked Questions

Q1. What is a data warehouse? How does it differ from a Database
Management System (DBMS)?

A data warehouse i1s a database that provides users with data extracted from online
transaction processing systems, batch systems, and externally syndicated data.

By contrast, a DBMS is software that conftrols the data in a database. It provides data
security, data integrity, interactive queries, interactive data-entry and updating, and data

independence.

Q2. How do | know if my organization needs a data warehouse?

Ideal candidates for a data warehouse display three common characteristics: They
operate in a highly competitive industry; They have vast amounts of data; And they are
struggling with the integration of widely dispersed data. If your organization fits this profile,

it could well benefit from implementing a data warehouse.

Q3. What’s involved in designing, building, and implementing a data
warehouse?
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Atre Group has identified 12 distinct steps in what we call our Data Warehouse

Navigator. They are:

1. Determine users’ needs
. Determine DBMS server platform
. Determine hardware platform

. Information and data modeling

th = W

. Construct metadata repository
. Data acquisition and cleansing
. Data transform, transport and populate

. Determine middleware connectivity

O S0 1 O

. Prototyping, querying and reporting
10. Data mining
11. Online analytic processing (OLAP)

12. Deployment and system management

Q 4. Which of the steps takes the longest?

It may vary from organization to organization, but in most of the situations, activities
surrounding Extract, Transform and Load (ETL) are the most time consuming activities.
There are multiple reasons for this:

1. Data 1s scattered in various disparate sources, and it 1s stored repeatedly in different
files. Most organizations don’t necessarily have decent documentation that 1s the authoritative
source that says what 1s what. Identifying the correct sources of data to be used for a data
warehouse 1s a daunting task.

2. In most organizations, there are various versions of a so called Meta Data repository.
Meta Data 1s data about data. Sorting out the information in the Meta Data repositories 1s very
time consuming.

3. Quality of data leaves a lot to be desired. Dirty data 1s either inaccurate data or
inconsistent data. Once again, it is challenging to determine what 1s clean and what 1s dirty. In
order to make this distinction, one needs to work together with business representatives who
are knowledgeable in the business rules. The best business representatives are always busy.
As a result, 1t is very difficult to get their attention.

4. It 1s time consuming to identify the data needed for analysis purposes to be used in a
data warehouse.

5. The sub steps are: extraction, scrubbing, reconciling, aggregating, and summarizing
the data. Each one of these sub steps is also time consuming.

And as a result, the entire process of ETL i1s the longest lasting step.
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Q5. What is data mining? Is it a part of a data warehouse effort?

Data mining is finding patterns in the data that are not easily detectable by intuition or
experience. Data mining could be a part of a data warehouse effort, or it could be a separate
activity.

A major difference between a data warehouse and data mining i1s that most times, one
uses summaries while using a data warehouse; whereas for data mining, detailed level data 1s
needed. The patterns usually get lost when the data 1s summarized.

In a number of organizations, data mining is considered a part of the data warehouse
effort.

Q6. What is OLAP?

OLAP stands for online Analytical Processing and 1s a technique for processing large
amounts of data for the purposes of business analysis. The fundamental goal of OLAP i1s to
exponentially improve the time it takes to query or read business data. It fundamentally differs
from operational processing, commonly referred to as OLTP (On-Line Transaction
Processing), which 1s built to achieve better write performance. OLAP Servers process data
summaries to predetermine results of“ What If "analysis. Normally, OLAP servers extract data
from the data warehouse and then summarize and organize the data into multidimensional
structures, commonly known as Cubes. The multidimensional data structures (or cubes) make
it simple and efficient for users to formulate complex queries, arrange data on a report, switch

from summary to detail data and filter or slice data into meaningful subsets.

Q7. What is warehouse appliance?

A data warehouse appliance 1s a combination of hardware and software product that is
designed specifically for analytical processing. An appliance allows the purchaser to deploy a
high-performance data warehouse right out of the box.

In a traditional data warehouse implementation, the database administrator (DBA) can
spend a significant amount of time tuning and putting structures around the data to get the
database to perform well. With a data warehouse appliance, however, it 1s the vendor who 1s
responsible for simplifying the physical database design layer and making sure that the
software 1s tuned for the hardware.

When a traditional data warehouse needs to be scaled out, the administrator needs to

migrate all the data to a larger, more robust server. When a data warehouse appliance needs to
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be scaled out, the appliance can simply be expanded by purchasing additional pug-and-play
components.

A data warehouse appliance comes with its own operating system, storage, database
management system (DBMS) and software. It uses massively parallel processing (MPP) and
distributes data across integrated disk storage, allowing independent processors to query data
in parallel with little contention and redundant components to fail gracefully without harming
the entire platform. Data warehouse appliances use Open Database Connectivity (ODBC),
Java Database Connectivity (JDBC), and OLE DB interfaces to integrate with other
extract-transform-load (ETL) tools and business intelligence (BI) or business analytic (BA)
applications.

Currently, smaller data warehouse appliance vendors seem to be concentrating on adding
functionality, such as in-memory analytics, to their products in order to compete with the

mega-vendors. It 1s anticipated, however, that all appliance vendors will be impacted by the

trend toward

mexpensive,

high-performance,

scalable wvirtualized data

implementations that use regular hardware and open source software.

= New Words

online ['onlain] nJxAl, 7E4&S\
syndicate ['sindikit] n. 4> I Bx A4 41
candidate [keendidit] n. i A
vast [va:st] adi. E KH), KEH
dispersed [dis'pa:st] adj. B -8, H#OA Y
construct [kan'strakt] vt. 23, Mg, Ao
populate ['popjuleit] v.ift #%
surrounding [sa'raundin] n. B g4, IR

adj.J&| B #y
scattered ['skaetad] adj. B8y, Z-H0H
disparate ['dispaerit] adj. 2 5t
repeatedly [ri'pi:tidli] adv.EEZH, F=H
decent ['dizsnt] adj. A Y ¥ 8 . B
authoritative [0:'Boritativ] adj WEEY , A Y
daunting [do:ntin] adj E N 4% W
inaccurate [in'ekjurit] adj 1R 1Y, FUWEHHY
representative [repri'zentativ] nAXFk
scrub [skrab] v.ig1l, #Eik
reconcile ['rekansail] vt. ThE, IR

warehouse
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pattern ['paetan]
detectable [di'tektabl]
intuition [Lintju'if an]
exponential [.ekspau'nen|al]
predetermine ['pri:di'te:min]
multidimensional [imAaltidimen| anl]
cube [kju:b]
formulate ['formjuleit]
arrange [a'reind3]
filter [ filta]
combination [ kombi'neifan]
deploy [di'ploi]
significant [sig'nifikant]
migrate [mai’'greit]
robust [re’'bast]
harm [ha:m]
functionality [[fanka[a'naeliti]
anticipate [en'tisipeit]
scalable ['skeilabl]

= Phrases

Frequently Asked Question (FAQ)

differ from

provide with ...

n. A, R
adi. /] w8, T HF
n. 2 i

n. 35 4%

adi Fa ¥ ey, FEH
T e, FE#HE
adj. % %

n.LH &, L7
vt AR F R, AN
v..ZH, HF

n. i 1%

vt
”sunaﬂ#» 7#‘
v. &I, fﬁi"ﬁe

adi A E XM, EAHE, EEH

viitts, %z, BHE
adj. &y
i E, MEF
ntidE, BF

n. 3 fit,

v, WZ

adj. ®[ F+ Ry

¥ W,
£

Bk oL

data independence

competitive industry

data modeling

On line analytic processing (OLAP)
Meta Data

dirty data

business rule

multidimensional data structure

formulate complex queries

S Yl 4
AR 2

X AL A 4L 22
k&I

JE B e, & BHE
GRS N

% B AE
AL b & Ze 24

Y

ft
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right out of the box It 8 B A

be scaled out H

pug-and-play component Bl 4 B A B 1
massively parallel processing (MPP) A HATHE
Open Database Connectivity (ODBC) Vil & &
Java Database Connectivity (JDBC) Java %% 48 & % ¥
business intelligence (BI) MAAR, Bl e
business analytic (BA) ] Wk A7
concentrate on g9, 2wHET
in-memory analytic g 25 N A
virtualized data warehouse & WA E

2. Abbreviations

OLTP (On Line Transaction Processing) BILEFAHE RS
OLE (Object Linking and Embedding) M EEHEE RN

2 Notes

[1] Most organizations don’t necessarily have decent documentation that is the authoritative
source that says what 1s what.
A)H,  that is the authoritative source that says what is what f& —/ME 1 WA, BIHA
R %€ decent documentation. fEiZM %], that says what is what /& —> & 15 M ],
fZ1m AR 2 the authoritative source. what is what & Ei5% M 5], {F says B EiE

[2] Identifying the correct sources of data to be used for a data warehouse 1s a daunting task.
Am]H, Identifying the correct sources of data to be used for a data warehouse /& — >3]
2 %015, 7F £15 . to be used for a data warehouse & — s AN e X iiE, 1EEis,
Z1f AR 52 the correct sources of data.

[3] In order to make this distinction, one needs to work together with business representatives
who are knowledgeable in the business rules.
A9, In order to make this distinction f&—~H HPIRIE, B1H1E 15 needs. who are
knowledgeable in the business rules Jf& — /> i M f), 2715 f R % business
representatives.

[4] A major difference between a data warehouse and data mining 1s that most times, one uses
summaries while using a data warehouse; whereas for data mining, detailed level data is

needed.
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A4]H,  that most times, one uses summaries while using a data warehouse; whereas for
data mining, detailed level data is needed /& —FiEM 7). fEiZMNHA)H, while using a
data warehouse {i{([F] [A]4R1E, 217 uses; whereas K RXT L.
[5] It fundamentally differs from operational processing, commonly referred to as OLTP (On
Line Transaction Processing), which is built to achieve better write performance.
A+)H, It OLAP. commonly referred to as OLTP (On Line Transaction Processing)
J&— it 220 ks, X operational processing #F— 5 FE P . which is built to
achieve better write performance & — /M ERR @ P 2 18 WA, XT OLTP A7 #h 785 BH .
[6] With a data warehouse appliance, however, it 1s the vendor who 1s responsible for
simplifying the physical database design layer and making sure that the software 1s tuned
for the hardware.
A4]H, it is the vendor who is responsible for simplifying the physical database design
layer and making sure that the software is tuned for the hardware. & it 5| 5 E ),
‘B R IA ) A2 31 vendor.
FLig e, It is/was +5R 1870 7 +that/who MA) ] LLSRRIRIE . 51
It was last week that he bought that new computer.
It was 1n 1970 that E. F. Codd at IBM invented the relational database.
VR SRIFEERNZE do Bl did. il
Mike did send his manager an email yesterday, saying that he had fixed the printer.

Please do come earlier next time.

. Exercises

[Ex. 1] FRHE R ST 28 ]2 i)

. What 1s a data warehouse?

What are the common characteristics ideal candidates for a data warehouse have?
What 1s the third step in what the so called data warehouse Navigator?

Which of the steps takes the longest in most of the situations?

What does one need to do in order to determine what data 1s clean and what 1s dirty?
What i1s data mining?

What is the major difference between a data warehouse and data mining?

What does OLPA stand for? What i1s 1t?

What 1s warehouse appliance?

A S B S B o

10. With a data warehouse appliance, what 1s the vendor responsible for?
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[Ex.2] #R¥ELS HADGE ] SORIRLE ]3RS AR R () il Bim] . BRA] B O A H .

vi. HARZoR, Ak
adj. Z R, TURIT
vJEH, &

adj EHEUY, ST

n ALAL R

n. 554

vi.il{2E, ¥fk, et
adi AN—2UY, AUMER, FIET
n. A, B

n AL, FEZIK

n HHE, G

adj. 5711

adi VRV, AUERIY
adj FERRIY, FEACHY
adj Z 411

n F5 4

adj {1

n. D)fetE

adj. W] T+ )

n AT

[Ex.3] T F4a)F#iEh .

A S AN U B

f

I

d

. You can chat to other people who are online.

Each summer a new batch of students tries to find work.
Are your products and services competitive? How about marketing?
My server is having problems this morning.

It 1s proverbially easier to destroy than to construct.

The photochemical reactions transform the light into electrical impulses.

The other fundamental consideration in the conception of a plan is function.

10. Populations tend to grow at an exponential rate.

Experimental results show algorithm is robust to resist normal and geometrical attack.

The feedback that comes from disparate industry and different area having different result.
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[Ex4] ¥ FAEBEANE SR E CReia I —%0.

gather compile interactive operations product

rapidly models organization figures specified

A decision support system (DSS) 1s a computer-based information system that supports
business or organizational decision-making activities. DSSs serve the management, _ (1) |
and planning levels of an __(2)  and help to make decisions, which may be _ (3)  changing
and not easily __(4)  in advance.

DSSs mclude knowledge-based systems. A properly designed DSS 1s an _ (5)  software-

based system intended to help decision makers (6) useful information from a

combination of raw data, documents, and personal knowledge, or business (7) to
identify and solve problems and make decisions.

Typical information that a decision support application might _ (8)  and present
includes:_inventories of information assets (including legacy and relational data sources,
cubes, data warehouses, and data marts), comparative sales _ (9)  between one period and

the next, projected revenue figures based on ___(10)  sales assumptions.

Text B

Data Backup

In information technology, a backup, or the process of backing up, refers to the copying
and archiving of computer data so i1t may be used to restore the original after a data loss event.
The verb form is to back up in two words, whereas the noun 1s backup.

Backups have two distinct purposes. The primary purpose 1s to recover data after its loss,
be it by data deletion or corruption. The secondary purpose of backups is to recover data from
an earlier time, according to a user-defined data retention policy, typically configured within a
backup application for how long copies of data are required. Though backups represent a
simple form of disaster recovery, and should be part of any disaster recovery plan, backups by
themselves should not be considered a complete disaster recovery plan. One reason for this is
that not all backup systems are able to reconstitute a computer system or other complex
configuration such as a computer cluster, active directory server, or database server by simply
restoring data from a backup.

Since a backup system contains at least one copy of all data considered worth saving, the
data storage requirements can be significant. Organizing this storage space and managing the

backup process can be a complicated undertaking. A data repository model may be used to
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provide structure to the storage. Nowadays, there are many different types of data storage
devices that are useful for making backups. There are also many different ways in which these
devices can be arranged to provide geographic redundancy, data security, and portability.
Before data are sent to their storage locations, they are selected, extracted, and
manipulated. Many different techniques have been developed to optimize the backup
procedure. These include optimization for dealing with open files and live data sources as
well as compression, encryption, and deduplication, among others. Every backup scheme
should include dry runs that validate the reliability of the data being backed up. It 1s important

to recognize the limitations and human factors involved in any backup scheme.

1. Selection and extraction of data

A successful backup job starts with selecting and extracting coherent units of data. Most
data on modern computer systems is stored in discrete units, known as files. These files are
organized into file systems. Files that are actively being updated can be thought of as “live”
and present a challenge to back up. It 1s also useful to save metadata that describes the
computer or the file system being backed up.

Deciding what to back up at any given time is a harder process than 1t seems. By backing
up too much redundant data, the data repository will fill up too quickly. Backing up an
insufficient amount of data can eventually lead to the loss of critical information.

1.1 Files

1.1.1 Copying files

With file-level approach, making copies of files 1s the simplest and most common way to
perform a backup. A means to perform this basic function is included 1n all backup software
and all operating systems.

1.1.2 Partial file copying

Instead of copying whole files, one can limit the backup to only the blocks or bytes
within a file that have changed i a given period of time. This technique can use substantially
less storage space on the backup medium, but requires a high level of sophistication to
reconstruct files 1 a restore situation. Some implementations require integration with the
source file system.

1.1.3 Deleted files

To prevent the unintentional restoration of files that have been intentionally deleted, a

record of the deletion must be kept.
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1.2 File systems

1.2.1 File system dump

Instead of copying files within a file system, a copy of the whole file system itself in
block-level can be made. This i1s also known as a raw partition backup and is related to disk
imaging. The process usually involves unmounting the file system and running a program like
dd (Unix). Because the disk is read sequentially and with large buffers, this type of backup
can be much faster than reading every file normally, especially when the file system contains
many small files, is highly fragmented, or 1s nearly full. But because this method also reads
the free disk blocks that contain no useful data, this method can also be slower than
conventional reading, especially when the file system i1s nearly empty. Some file systems
provide a “dump ” utility that reads the disk sequentially for high performance while skipping
unused sections. The corresponding restore utility can selectively restore individual files or
the entire volume at the operator’s choice.

1.2.2 Identification of changes

Some file systems have an archive bit for each file that says it was recently changed.
Some backup software looks at the date of the file and compares it with the last backup to
determine whether the file was changed.

1.2.3 Versioning file system

A versioning file system keeps track of all changes to a file and makes those changes
accessible to the user. Generally this gives access to any previous version, all the way back to

the file’s creation time. An example of this is the Wayback versioning file system for Linux.

1.3 Live data

If a computer system is in use while it 1s being backed up, the possibility of files being
open for reading or writing is real. If a file 1s open, the contents on disk may not correctly
represent what the owner of the file intends. This i1s especially true for database files of all
kinds. The term fuzzy backup can be used to describe a backup of live data that looks like it
ran correctly, but does not represent the state of the data at any single point in time. This 1s
because the data being backed up changed in the period of time between when the backup
started and when 1t finished. For databases in particular, fuzzy backups are worthless.

1.3.1 Snapshot backup

A snapshot i1s an instantaneous function of some storage systems that presents a copy of
the file system as if it were frozen at a specific point in time, often by a copy-on-write
mechanism. An effective way to back up live data is to temporarily quiesce them (e.g. close
all files), take a snapshot, and then resume live operations. At this point the snapshot can be
backed up through normal methods. While a snapshot 1s very handy for viewing a filesystem

as 1t was at a different point in time, it is hardly an effective backup mechanism by itself.
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1.3.2 Open file backup

Many backup software packages feature the ability to handle open files in backup
operations. Some simply check for openness and try again later. File locking 1s useful for
regulating access to open files.

When attempting to understand the logistics of backing up open files, one must consider
that the backup process could take several minutes to back up a large file such as a database.
In order to back up a file that 1s in use, i1t 1s vital that the entire backup represent a
single-moment snapshot of the file, rather than a simple copy of a read-through.

1.3.3 Cold database backup

During a cold backup, the database 1s closed or locked and not available to users. The
data files do not change during the backup process so the database i1s in a consistent state
when it 1s returned to normal operation.

1.3.4 Hot database backup

Some database management systems offer a means to generate a backup image of the
database while it 1s online and usable (hot). This usually includes an inconsistent image of the
data files plus a log of changes made while the procedure is running. Upon a restore, the
changes in the log files are reapplied to bring the copy of the database up-to-date (the point in
time at which the initial hot backup ended).

2. Managing the backup process

As long as new data are being created and changes are being made, backups will need to
be performed at frequent intervals. Individuals and organizations with anything from one
computer to thousands of computer systems all require protection of data. The scales may be
very different, but the objectives and limitations are essentially the same. Those who perform

backups need to know how successful the backups are, regardless of scale.

2.1 Objectives

2.1.1 Recovery point objective (RPO)

The point in time that the restarted infrastructure will reflect. Essentially, this is the
roll-back that will be experienced as a result of the recovery. The most desirable RPO would
be the point just prior to the data loss event. Making a more recent recovery point achievable
requires increasing the frequency of synchronization between the source data and the backup
repository.

2.1.2 Recovery time objective (RTO)

The amount of time elapsed between disaster and restoration of business functions.
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2.2 Implementation

2.2.1 Scheduling
Using a job scheduler can greatly improve the reliability and consistency of backups by

removing part of the human element. Many backup software packages include this

functionality.

2.2.2 Authentication

Over the course of regular operations, the user accounts and/or system agents that

perform the backups need to be authenticated at some level. The power to copy all data off of

or onto a system requires unrestricted access. Using an authentication mechanism 1s a good

way to prevent the backup scheme from being used for unauthorized activity.
2.2.3 Chain of trust

Removable storage media are physical items and must only be handled by trusted

individuals. Establishing a chain of trusted individuals (and vendors) 1s critical to defining the

security of the data.

= New Words

archive

recover
disaster
reconstitute
redundancy
portability
compression
deduplication
extraction
discrete

file
metadata
redundant

insufficient

reconstruct

unintentional
buffer

['a:kaiv]

[ri'kava]
[di'za:sta]
L.ri:'konstitju:t]
Lri'dAndansi]
[,po:ta'bilati]
[kem'pref[an]
[didju:pli'keifan]
[iks'traek[an]
[dis'kri:t]

[fail]
['metadeita]
Lri'dandant]

Linsa'fi[ ant]

[.rizkan'strakt]
[Anin'ten[anl]
['bafa]

vr.ﬁﬁf

n. 4 F X AF

vi. B H R, KA
n.KHE, KK, Kig
v E R &, EHLL
n. JuA

n  Hir, wE

n B EE, BREELE
nm i, BH

adj G, BN
n. X 1F

n. G P

adj. F W, 90

n. A Je

v.E

nAGEWEN, TOH
ngZm X, i



fragmented [fraeg'mentid] adj. [ HY, WY

fuzzy ['fAzi] adj T2 # B

worthless ['wa:8lis] adi. T B, iy

snapshot ['snaep| ot] n. ' g

instantaneous [instan'teinjas] adj. % B By, BUZ By, BPBH
inconsistent [.inkan'sistant] adi. ©~—& 8, WA, FEH
up-to-date ['Apta'deit] adi BB\ AW, wITH, BRH
unrestricted [.Anris'triktid] adi. TR & &89, B dH

2 Phrases

data retention B R
data repository model B A A AR
dry run >, Her
disk imaging w1
copy-on-write Het ¥, 5 A
software package B4, BFE
file locking X8 E
regardless of A&, A
job scheduler e Wb 2 4

™ Abbreviations
RPO (Recovery Point Objective) W& B E FR
RTO (Recovery Time Objective) 2 )5 i [8] H AR

= Exercises

[Ex.5] MRIERITH A BIE .

1. What does a backup refer to in information technology?

2. How many distinct purposes do backups have? What are they?

3. What 1s one reason that backups by themselves should not be considered a complete
disaster recovery plan?

4. What does a successful backup job start with?

5. What 1s the simplest and most common way to perform a backup with file-level
approach?

6. What 1s also known as a raw partition backup?
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7. What does a versioning file system do?

8. What can the term fuzzy backup be used to do?

9. What 1s vital in order to back up a file that is in use?

10. What 1s a good way to prevent the backup scheme from being used for unauthorized
activity?

SEEFEX

B )55 Winba

Ql. tARHIECE? ESHIEETE RS (DBMS ) BRIAE?

BAE G2 — N EdRE, AP RIS SO 250, LA EE R4 DL &AL
A EE PR B AR

ML Z T, B PR B R G 15 W 0 PE TR BAE itk . e iR AR 2 et Bl
M. AR, TEAXWEIRRARER, LR BT

Q2. EAMERNARREETE—IMHIECE?

i B8 £ e A R ARG s = IE A 0% i AR ARAE — DR S T ATk i
12 Ak B R B ) B LA R ARAT 1 IE 35 A0 32 o0 B B R 3 AT B & . WERIE AT E A 2%
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Unit 8

Text A

Data Preprocessing

Data preprocessing 1s a data mining technique that involves transforming raw data into
an understandable format. Real-world data 1s often incomplete, inconsistent, and/or lacking in
certain behaviors or frends, and i1s likely to contain many errors. Data preprocessing i1s a
proven method of resolving such issues. Data preprocessing prepares raw data for further

processing. Data goes through a series of steps during preprocessing.

1. Data Cleansing

Data cleansing, also known as data scrubbing, is the process of ensuring that a set of data
1s correct and accurate. During this process, records are checked for accuracy and consistency,
and they are either corrected or deleted as necessary. This can occur within a single set of
records or between multiple sets of data that need to be merged or that will work together.

At 1ts most simple form, data cleansing involves a person or persons reading through a
set of records and verifying their accuracy. Typos and spelling errors are corrected,
mislabeled data is properly labeled and filed, and incomplete or missing entries are completed.
These operations often purge out-of-date or unrecoverable records so that they do not take up
space and cause 1nefficient operations.

In more complex operations, data cleansing can be performed by computer programs.
These programs can check the data with a variety of rules and procedures decided upon by the

user. A program could be set to delete all records that have not been updated within the
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previous five years, correct any misspelled words and delete any duplicate copies. A more
complex program might be able to fill in a missing city based on a correct postal code or

change the prices of all items in a database to another type of currency.

2. Data Integration

Data integration is the merging of multiple data sources into a single data source. This
practice is often very time-consuming and involved, as the different data sources are likely
incompatible with one another. Things as simple as different column names on a spreadsheet
are enough to require date reformatting. This process 1s most common 1in situations where two
groups started with no connection, but are placed together after they have worked
independently. Data integration has become a more important topic due to the prevalence of
free data sources and online databases.

The data part of data integration can be almost anything as long as 1t is stored in a
computer system. The actual content of the data 1s rarely as important as the way in which the
data 1s stored. Most of the time, the data is kept in databases, organized systems of
information. These systems contain unique enfries and fields that allow users to find
information quickly.

The biggest hurdle to any data integration process is the data itself. In many cases, when
the data was first set up, there was no intention of ever merging the dataset with another. This
means that even though two datasets may refer to the same thing, they are totally
incompatible.

Nearly anything will make databases incompatible. Something as simple as a difference
in presentation, such as field order or column width, can be enough to prevent an easy merger.
When the data 1s significantly different, such as one database that contains more or less
information, the merging 1s much more difficult.

The two situations that call for data integration more than any other are i the business
and the research fields. In the business world, merging departments or companies requires
combining the previously separate information into a single structure. This form of itegration
1s generally very difficult unless the original groups used similar software and had similar
information goals.

When data integration i1s performed for research purposes, it generally goes much
smoother. When one researcher gives access to his information to another, the two parties are
generally looking into the same process. This means they will use similar methods to catalog
and store their data.

In the past, data integration was a relatively minor area of data studies, but this has

changed since the early part of the 21st century. With free online databases becoming more
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popular and accurate, companies are scrambling to get their information in a sharable format.
This allows them to both release their information in a public form and to integrate private

versions of well-known public interfaces into their systems.

3. Data Transformation

Data transformation is the process of converting information or data from one format to
another format. While the strategy 1s often thought of in terms of converting documents from
one format to another, data transformations may also involve converting programs from one
type of computer language to a different format in order to allow the program to run on a
specific platform. The actual transformation may involve converting multiple data streams
into a common format, or converting a single format into multiple different forms for use
across a wide spectrum of platforms.

The process of data transformation involves the use of what 1s known as SQL, or
structured query language. SQL is the computer language that is responsible for managing the
information that resides in some type of data management system.

In actual use, data transformation involves the use of an executable program that is
capable of reading the base or original language of the data, and identifying the language or
languages that the data must translate into in order to be used by other programs. Once the
mapping for the transformation is accomplished, the program then converts the data into the
single or multiple formats desired, and distributes the converted data accordingly. With many
applications, this takes place in a matter of seconds.

A similar process 1s known as data mediation. Like data transformation, the idea is to
make data in one format to be usable in another format. One difference with mediation is that
the data mapping process involves the creation of what 1s known as a data model, serving as
an intermediary between the two formats involved, rather than the direct translation that
occurs with the transformation of information.

As with many types of computer technology, data transformation 1s a process that i1s
continually evolving as new programs help to increase the efficiency and scope of how
information can be translated. As more programs and formats are included in this process, the
ability to share data across many different platforms that were once totally incompatible has
increased significantly. In a global setting where collaborators may not always make use of
the same programs or languages as the foundation for their data systems, these continual
improvements mean that there is significantly less time needed to manually translate and enter

data between systems.
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4. Data Reduction

Data reduction 1s the transformation of numerical or alphabetical digital information
derived empirically or experimentally into a corrected, ordered, and simplified form. The
basic concept is the reduction of multitudinous amounts of data down to the meaningful parts.

When information i1s derived from instrument readings there may also be a
transformation from analog to digital form. When the data are already in digital form the

2 1

“reduction’” of the data typically involves some editing, scaling, coding, sorting, collating,
and producing tabular summaries. When the observations are discrete but the underlying
phenomenon is continuous, smoothing and interpolation are often needed. Often the data
reduction 1s undertaken in the presence of reading or measurement errors. Some idea of the
nature of these errors is needed before the most likely value may be determined.

An example 1n astronomy 1s the data reduction in the Kepler satellite. This satellite
records 95-megapixel images once every six seconds, generating tens of megabytes of data
per second, which is orders of magnitudes more than the downlink bandwidth of 550 KBps.
The on-board data reduction encompasses co-adding the raw frames for thirty minutes,
reducing the bandwidth by a factor of 300. Furthermore, interesting targets are preselected
and only the relevant pixels are processed, which 1s 6% of the total. This reduced data is then
sent to Earth where it is processed further.

Research has also been carried out on the use of data reduction in wearable (wireless)
devices for health monitoring and diagnosis applications. For example, in the context of
epilepsy diagnosis, data reduction has been used to increase the battery lifetime of a wearable
EEG device by selecting, and only transmitting, EEG data that 1s relevant for diagnosis and

discarding background activity.

= New Words

PIeprocess [pri:'prauses] ve. T m T, kb TR

transform [treensfo:m] vt e, WE; Ee R
vi.ilg %, ¥, T

understandable [Anda'staendabl] adi. 7] VLR AEHY, HEE Y

incomplete [Linkem'pli:t] adi. F T2, F5TEH

accurate ['sekjurit] adj. XL # Y, FH Y

accuracy ['sekjurasi] nfEHME, EHE

consistency [kan'sistansi] n.—

verify ['verifai] vtk i, R

typos ['taipaus] nA7T % %



mislabel

purge

out-of-date
unrecoverable
inefficient

update

misspell

integration

time-consuming

involved
incompatible
reformat
connection
independently
prevalence
unique

hurdle
sharable
transformation
convert
strategy
spectrum
executable
mapping
accomplish
distribute
continually
collaborator
alphabetical
experimentally
simplify
mstrument
collate
observation

phenomenon

[mis'leibl]

[po:d3]

autav'deit]
anri'kavarabl]
.|n|f|jant]

mis’'spel]

Jinti'greifan]

taimkan,sju:min]

in'volvd]
Jinkam’paetabl]
riformaet]
ka'nek]an]
indi'pendantli]

prevalans]

[

|

|

|

|

|

|

|

[i

|

[ri

|

|

[

L)

[

[jsarabl]
[.treensfa’'meif an]
[ken'va:t]
['straetidzi]
['spektram]
[EkSIk]U tabl]
[

|

|

|

|

.

|

[

[

|

.

|

a'komplif]
dis'tribju(:)t]
kan'tinjuali]
ka'lebareita]
xlfe'betikal]
iksperimentali]
simplifai]
instrumant]
ko'leit]
abza'vei[an]

fi'nominan]

| Unit 8 |

v I PR A

nidft, Hk

v. () &, Bk
adi. T H B, THEFEY, SRR
adj. K B

adi BFRAKH, BFEEW

v. 25#, RIE

nEH; AR, FHNEEL
vr.ﬁfﬁ'

1. A, %;]_':z

adj 7T 1y

adj. RT3 AR
adj. N FHBEW, TR, TEMH
vr.ﬁfﬁfgﬁ, ﬁ%ﬁ*ﬁf(fh
nE#HE, X&

adv.j L H,

n.mAT

adj."E—#], Jk 4 EY
n. [ 5%

adi. [ 3REW, A 5EH, A 44HEE
nZ ., #

viEHE, Hik

n. 5 B

n i, Kik; wE

adj.F[ HATHY, 7 SEATHY

n. 1 &t

V.58 ik, KF|, 52

v R, A, oM, 4k, 2K
adv. AW, 2

nafE#

adj. ¥ £F Y

adv. 5235 b, A I8 U7 ik
vr.i*”pﬁ, ﬁiﬂ}ift

nTH, F&, &5

v. b3

nWE, WAl WEF R (HFE)
n 3%

—
3)
-""l 4



138 AHFEL WV HIEHIE

smooth

interpolation
astronomy
satellite
megapixel
megabyte
magnitude
downlink
encompass
factor
target
preselect
pixel
wireless
diagnosis

discard

2 Phrases

data preprocessing
data mining

raw data

lacking in

data cleansing
spelling error

take up

duplicate copy
postal code

data integration

as long as

set up

look into

data transformation

data stream

[smu:d]

into:pa’leifan]
a'stronami]
seetalait]
megapiksal]
megabait]
maegnitju:d]
daunlink]

pri:silekt]

‘waialis]

dalag nausm]

|
|
[
[
[
[
[
[inkampas]
[
[
[
[pi
|
.
[di

be responsible for ...

adj~Fiwmy, “FRH,
vt

vi.’% R

n. A £l

n. R XF
nAETE

n KB =E

nKFH

nAk/AN, WE, EXR
n. ATHH

vEE, B
nEHE, BEX

n. B AR

vrfﬁﬁﬁﬁ#

nfg &

adj. o % )

n.% W

vi. & F, MIF, B3F

BAE BAL 2
AR 17 9

J7 46 B A

R 2

B AE 7
5 ik

7 48

w A, &HlK
i B G
BAE A

Ez 0

Y, WA
BOfE 4
#ﬁﬁfxm
Henennn i 7 R

Y B

T, ¥ BN



| Units (30

data management system BEEE RS
be capable of e %
translate into AR, BWE K
a matter of A2y, Kk
data mediation A
data reduction A% 28
be derived from HET

= Abbreviations
KBps (Kilo-Bytes Per Second) FHTFA
EEG ( Electro EncephaloGram) i v, P

2 Notes

[1] A program could be set to delete all records that have not been updated within the
previous five years, correct any misspelled words and delete any duplicate copies.
4], to delete all records that have not been updated within the previous five years,
correct any misspelled words and delete any duplicate copies /& a1 A~ g ks, 1/EH
FPtRiE . that have not been updated within the previous five years f& —~ & ia M a), 12
TiAIFR 5€ all records.

[2] This process 1s most common in sifuations where two groups started with no connection,
but are placed together after they have worked independently.

A4)H, where two groups started with no connection, but are placed together after they
have worked independently & — e M A), BIHHMRE situations.

[3] This means that even though two datasets may refer to the same thing, they are totally

imcompatible.
A7, that even though two datasets may refer to the same thing, they are totally
incompatible f& —/NEiEMMF] . fEiZMH)H, even though two datasets may refer to the
same thing & — ME2PRIE M A], B1H1E1E are totally incompatible. even though FJ &
oE “EME” “RAET

[4] While the strategy i1s often thought of in terms of converting documents from one format
to another, data transformations may also involve converting programs from one type of
computer language to a different format in order to allow the program to run on a specific
platform.

A4]H, While the strategy is often thought of in terms of converting documents from one

format to another & —/ M RiEMF). in order to allow the program to run on a



140 AEUELT W IEHI=E

specific platform 1F H F)IR1E -

[5] In actual use, data transformation involves the use of an executable program that is

capable of reading the base or original language of the data, and identifying the language
or languages that the data must translate into in order to be used by other programs.
A4]H, in order to be used by other programs 1F H fIRiE, 121F £ 7)) #1515 involves.
that 1s capable of reading the base or original language of the data, and identifying the
language or languages that the data must translate into &/~ iE M A), BIHEFAIFR E an
executable program. fEiZM )5, and i%$% | is capable of BT 1E. that the data
must translate into &= — M ER M A), BIHHIFR € the language or languages.

. Exercises

[Ex. 1] HHEUE SN 28 A28 n) i

A AR e e

. What 1s data preprocessing?

What is data cleansing?

What does data cleansing involve at its most simple form?

What 1s data integration?

What are the two situations that call for data integration more than any other?
What 1s data transformation?

What 1s SQL?

What 1s the one difference between data transformation and data mediation?

What 1s data reduction?

10. When the data are already in digital form what do the “reduction’” of the data typically

involve?

[Ex.2] EFFE T8N,
I

© 00 N o L AW

Effective solutions involve optimized techniques and technologies to extract, filter, and
transform data.
The data on the replica may be inconsistent with the protected data so a consistency check

1s required.

. This provides consistency and reduces the number of errors.

The class contains methods to insert, delete, and update a row or rowsfrom the database.
Examine the output to verify that all the commands were processedsuccessfully.

The backup device reported an unrecoverable hardware error.

Update statistics 1s run only on logged databases.

Reformat each record in the export file so that it can be used to modify each user account.

The report must include a dataset that specifies a connection to the package.
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10. Setting up sharable, independent neutral information model i1s the precondition of

information integration.

[Ex. 3] ROCHPE,

Data reduction 1s a term that applies to the business practice of accumulating, analyzing
and ultimately transforming massive amounts of data into a series of summarized reports. The
idea behind the data reduction process is to provide a complete though somewhat simplified
format that can be utilized with relative ease in business settings. Several different approaches
to the process may be used, with the selection of data reduction techniques and systems
depending on the nature of the data and how those summary reports need to be structured in
order to provide a full and comprehensive representation of that data.

One of the primary tasks in any type of data reduction effort i1s the organization of all
data collected for the purpose. At times this portion of the process focuses on establishing
some sort of order to the data that imvolves prioritizing in a consistent manner, using
well-defined criteria to aid in the activity. Depending on the type of data involved, it 1s not
unusual to include some rounding of certain figures in order to make the information easier to
work with during the summarizing. Finally, the arrangement of the data into tables, columnar
reports, or other types of labeling or formatting may be necessary in order to allow recipients

of the reports to follow the logistics of the simplified information with relative ease.

[Ex 4] ¥ FAaBENE SR E CaE HH— 0.

sorting reduction 1mages processed monitoring

nature increase diagnosis transformation encompasses

Data Reduction

Data reduction 1s the transformation of numerical or alphabetical digital information
derived empirically or experimentally into a corrected, ordered, and simplified form. The
basic concept 1s the __ (1)  of multitudinous amounts of data down to the meaningful
parts.

When mformation 1s derived from instrument readings there may also be a _ (2)  from
analog to digital form. When the data are already in digital form the “reduction” of the data
typically involves some editing, scaling, coding, _ (3) . collating, and producing tabular
summaries. When the observations are discrete but the underlying phenomenon 1s continuous

then smoothing and interpolation are often needed. Often the data reduction is undertaken in
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the presence of reading or measurement errors. Some idea of the _ (4)  of these errors is
needed before the most likely value may be determined.

An example in astronomy 1s the data reduction in the Kepler satellite. This satellite
records 95-megapixel __ (5)  once every six seconds, generating tens of megabytes of data
per second, which is orders of magnitudes more than the downlink bandwidth of 550 KBps.
The on-board data reduction __(6)  co-adding the raw frames for thirty minutes, reducing
the bandwidth by a factor of 300. Furthermore, interesting targets are pre-selected and only
the relevant pixels are processed, which is 6% of the total. This reduced data is then sent to
Earth where it1s __ (7)  further.

Research has also been carried out on the use of data reduction in wearable (wireless)
devices for health _ (8) and diagnosis applications. For example, in the context of
epilepsy diagnosis, data reduction has been used to ___(9)  the battery lifetime of a wearable
EEG device by selecting, and only transmitting, EEG data that is relevant for _ (10)  and
discarding background activity.

Text B

Data Cleansing

Data cleansing or data cleaning is the process of detecting and correcting (or removing)
corrupt or imaccurate records from a record set, table, or database. It refers to identifying
incomplete, incorrect, inaccurate or urrelevant parts of the data and then replacing, modifying,
or deleting the dirty or coarse data. Data cleansing may be performed interactively with data
wrangling tools, or as batch processing through scripting.

After cleansing, a data set should be consistent with other similar data sets in the system.
The inconsistencies detected or removed may have been originally caused by user entry errors,
by corruption in transmission or storage, or by different data dictionary definitions of similar
entities in different stores. Data cleansing differs from data validation in that validation almost
invariably means data is rejected from the system at entry and 1s performed at the time of
entry, rather than on batches of data.

The actual process of data cleansing may involve removing typographical errors or
validating and correcting values against a known list of entities. The validation may be strict
(such as rejecting any address that does not have a valid postal code) or fuzzy (such as
correcting records that partially match existing, known records). Some data cleansing
solutions will clean data by cross checking with a validated data set. A common data

cleansing practice 1s data enhancement, where data 1s made more complete by adding related
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information. For example, appending addresses with any phone numbers related to that
address. Data cleansing may also involve activities like harmonization of data and
standardization of data. For example, harmonization of short codes (st, rd, etc.) to actual
words (street, road, etcetera). Standardization of data is a means of changing a reference data

set to a new standard, for example, use of standard codes.

1. Motivation

Administratively, incorrect or inconsistent data can lead to false conclusions and
misdirected investments on both public and private scales. For instance, the government may
want to analyze population census figures to decide which regions require further spending
and investment on infrastructure and services. In this case, it will be important to have access
to reliable data to avoid erroneous fiscal decisions. In the business world, incorrect data can
be costly. Many companies use customer information databases that record data like contact
information, addresses, and preferences. For instance, if the addresses are inconsistent, the
company will suffer the cost of resending mail or even losing customers. The profession of
forensic accounting and fraud investigating uses data cleansing in preparing its data and is
typically done before data 1s sent to a data warehouse for further investigation. There are
packages available so you can cleanse/wash address data while you enter it into your system.
This 1s normally done via an application programming interface (API).

2. Data Quality

High-quality data needs to pass a set of quality criteria. Those include:
2.1 Validity

The degree to which the measures conform to defined business rules or constraints.
When modern database technology 1s used to design data-capture systems, validity 1s fairly
easy to ensure: invalid data arises mainly in legacy contexts (where constraints were not
implemented in software) or where imappropriate data-capture technology was used (e.g.,
spreadsheets, where 1t 1s very hard to Iimit what a user chooses to enter into a cell, if cell
validation is not used). Data constraints fall into the following categories:

e Data-type constraints—e.g., values in a particular column must be of a particular data

type, e.g., Boolean, numeric (integer or real), date, etc.

e Range constraints: typically, numbers or dates should fall within a certain range. That

1s, they have minimum and/or maximum permissible values.

e Mandatory constraints: Certain columns cannot be empty.
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e Unique Constraints: A field, or a combination of fields, must be unique across a
dataset. For example, no two persons can have the same social security number.

e Set-membership constraints: The values for a column come from a set of discrete
values or codes. For example, a person’s gender may be Female, Male or Unknown
(not recorded).

e Foreign-key constraints: This 1s the more general case of set membership. The set of
values in a column is defined 1n a column of another table that contains unique values.
For example, in a US taxpayer database, the* state "column is required to belong to one
of the US’s defined states or territories: the set of permissible states/territories is
recorded 1n a separate States table. The term foreign key 1s borrowed from relational
database terminology.

e Regular expression patterns: Occasionally, text fields will have to be validated this
way. For example, phone numbers may be required to have the pattern (999)
999-9999.

e Cross-field validation: Certain conditions that utilize multiple fields must hold. For
example, i laboratory medicine, the sum of the components of the differential white
blood cell count must be equal to 100 (since they are all percentages). In a hospital
database, a patient’s date of discharge from hospital cannot be earlier than the date of

admission.

2.2 Accuracy

The degree of conformity of a measure to a standard or a true value. Accuracy is very
hard to achieve through data-cleansing in the general case, because it requires accessing an
external source of data that contains the true value: such “gold standard” data is often
unavailable. Accuracy has been achieved m some cleansing contexts, notably customer
contact data, by using external databases that match up zip codes to geographical locations

(city and state), and also help verify that street addresses within these zip codes actually exist.

2.3 Completeness

The degree to which all required measures are known. Incompleteness is almost
impossible to fix with data cleansing methodology: one cannot infer facts that were not
captured when the data in question was initially recorded. In some contexts, e.g., interview
data, it may be possible to fix incompleteness by going back to the original source of data, 1.e.,
re-interviewing the subject, but even this does not guarantee success because of problems of
recall —e.g., in an imterview to gather data on food consumption, no one 1s likely to
remember exactly what one ate six months ago. In the case of systems that insist certain

columns should not be empty, one may work around the problem by designating a value that
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indicates“ unknown “or“ missing ”, but supplying of default values does not imply that the data

has been made complete.

2.4 Consistency

The degree to which a set of measures are equivalent 1n across systems. Inconsistency
occurs when two data items in the data set contradict each other: e.g., a customer 1s recorded
in two different systems with two different current addresses, and only one of them can be
correct. Fixing inconsistency 1s not always possible: it requires a variety of strategies — e.g.,
deciding which data were recorded more recently, which data source is likely to be most
reliable (the latter knowledge may be specific to a given organization), or simply trying to

find the truth by testing both data items (e.g., calling up the customer).

2.5 Uniformity

The degree to which a set data measures are specified using the same units of measure in
all systems. In datasets pooled from different locales, weight may be recorded either in
pounds or kilos, and must be converted to a single measure using an arithmetic
transformation.

The term integrity encompasses accuracy, consistency and some aspects of validation but
1s rarely used by itself in data-cleansing contexts because it 1s isufficiently specific. For
example, “referential integrity” is a term used to refer to the enforcement of foreign-key

constraints above.

3. Process

3.1 Data auditing

The data 1s audited using statistical and database methods to detect anomalies and
contradictions: this eventually gives an indication of the characteristics of the anomalies and
their locations. Several commercial software packages will let you specify constraints of
various kinds (using a grammar that conforms to that of a standard programming language,
e.g., JavaScript or Visual Basic) and then generate code that checks the data for violation of
these constraints. For users who lack access to high-end cleansing software, Microcomputer
database packages such as Microsoft Access or File Maker Pro will also let you perform such
checks, on a constraint-by-constraint basis, interactively with little or no programming

required in many cases.
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3.2 Workilow specification

The detection and removal of anomalies 1s performed by a sequence of operations on the
data known as the workflow. It 1s specified after the process of auditing the data and 1s crucial
in achieving the end product of high-quality data. In order to achieve a proper workflow, the

causes of the anomalies and errors 1n the data have to be closely considered.

3.3 Workflow execution

In this stage, the workflow 1s executed after its specification 1s complete and its
correctness 1s verified. The implementation of the workflow should be efficient, even on large
sets of data, which inevitably poses a trade-off because the execufion of a data-cleansing

operation can be computationally expensive.

3.4 Post-processing and controlling

After executing the cleansing workflow, the results are inspected to verify correctness.
Data that could not be corrected during execution of the workflow is manually corrected, if
possible. The result 1s a new cycle in the data-cleansing process where the data 1s audited
again to allow the specification of an additional workflow to further cleanse the data by
automatic processing.

Good quality source data has to do with “Data Quality Culture” and must be initiated at
the top of the organization. It is not just a matter of implementing strong validation checks on
mput screens because almost no matter how strong these checks are, they can often still be
circumvented by the users. There 1s a nine-step guide for organizations that wish to improve
data quality:

® Declare a high level commitment to a data quality culture

e Drive process reengineering at the executive level

e Improve the data entry environment

e Improve application integration

e Change how processes work

e Promote end-to-end team awareness

e Promote interdepartmental cooperation

e Publicly celebrate data quality excellence

e Continuously measure and improve data quality

3.5 Parsing

A parser decides whether a string of data i1s acceptable within the allowed data

specification. This 1s similar to the way a parser works with grammars and languages.
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3.6 Data transformation

Data transformation allows the mapping of the data from its given format into the format
expected by the appropriate application. This includes value conversions or translation
functions, as well as normalizing numeric values to conform to minimum and maximum

values.

3.7 Duplicate elimination

Duplicate detection requires an algorithm for determining whether data contains
duplicate representations of the same entity. Usually, data i1s sorted by a key that would bring

duplicate entries closer together for faster identification.

3.8 Statistical methods

By analyzing the data using the values of mean, standard deviation, range, or clustering
algorithms, it 1s possible for an expert to find values that are unexpected and thus erroneous.
Although the correction of such data 1s difficult since the true value i1s not known, it can be
resolved by setting the values to an average or other statistical value. Statistical methods can
also be used to handle missing values which can be replaced by one or more plausible values,

which are usually obtained by extensive data augmentation algorithms.

4. System

The essential job of this system 1s to find a suitable balance between fixing dirty data and
maintaining the data as close as possible to the original data from the source production
system. This 1s a challenge for the extract, transform, load architect. The system should offer
an architecture that can cleanse data, record quality events and measure/control quality of data
in the data warehouse. A good start is to perform a thorough data profiling analysis that will
help define the required complexity of the data cleansing system and also give an idea of the

current data quality in the source systems.

5. Quality screens

Part of the data cleansing system is a set of diagnostic filters known as quality screens.
Quality screens are divided into three categories:
e Column screens. Testing the individual column, e.g. for unexpected values like NULL
values; non-numeric values that should be numeric; out of range values; etc.
e Structure screens. These are used to test for the integrity of different relationships

between colummns (typically foreign/primary keys) in the same or different tables.
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They are also used for testing that a group of columns is valid according to some
structural definition to which it should adhere.

e Business rule screens. The most complex of the three tests. They test to see if data,
maybe across multiple tables, follow specific business rules. An example could be,
that if a customer 1s marked as a certain type of customer, the business rules that
define this kind of customer should be adhered to.

When a quality screen records an error, it can either stop the dataflow process, send the
faulty data somewhere else than the target system or tag the data. The latter option is
considered the best solution because the first option requires, that someone has to manually
deal with the i1ssue each time it occurs and the second implies that data are missing from the

target system (integrity) and it 1s often unclear what should happen to these data.

6. Criticism of existing tools and processes

The main reasons cited are:

® Project costs: costs typically in the hundreds of thousands of dollars

e Time: lack of enough time to deal with large-scale data-cleansing software

e Security: concerns over sharing information, giving an application access across

systems, and effects on legacy systems

7. Error event schema

The Error Event schema holds records of all error events thrown by the quality screens.
It consists of an Error Event Fact table with foreign keys to three dimension tables that
represent date (when), batch job (where) and screen (who produced error). It also holds
information about exactly when the error occurred and the severity of the error. In addition
there 1s an Error Event Detail Fact table with a foreign key to the main table that contains
detailed information about in which table, record and field the error occurred and the error

condition.

8. Challenges and problems

8.1 Error correction and loss of information

The most challenging problem within data cleansing remains the correction of values to
remove duplicates and invalid entries. In many cases, the available mformation on such

anomalies 1s limited and insufficient to determine the necessary transformations or corrections,
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leaving the deletion of such entries as a primary solution. The deletion of data, though, leads
to loss of information; this loss can be particularly costly if there is a large amount of deleted
data.

8.2 Maintenance of cleansed data

Data cleansing 1s an expensive and time-consuming process. So after having performed
data cleansing and achieving a data collection free of errors, one would want to avoid the
re-cleansing of data in its entirety after some values in data collection have changed. The
process should only be repeated on values that have changed; this means that a cleansing
lineage would need to be kept, which would require efficient data collection and management

techniques.

8.3 Data cleansing in virtually integrated environments

In virtually integrated sources like IBM’s DiscoveryLink, the cleansing of data has to be
performed every time the data 1s accessed, which considerably increases the response time

and lowers efficiency.

8.4 Data-cleansing framework

In many cases, it will not be possible to derive a complete data-cleansing graph to guide
the process in advance. This makes data cleansing an iterative process imnvolving significant
exploration and interaction, which may require a framework in the form of a collection of
methods for error detection and elimination 1n addition to data auditing. This can be integrated

with other data-processing stages like integration and maintenance.

= New Words

correct [ka'rekt] vi.lXIE, #{1E
remove [ri'mu:v] ve il B, %, %o
corrupt [ka'rApt] adi. WA

table ['teibl] ni, I

incorrect [inka'rekt] adji 55 0y, FIE# 8
irrelevant [i'relivent] adj. A~ HH K B

replace [ripleis] vt IR, Bk, K&
modify ['modifai] vt BB, B®

coarse [ko:s] adj FLRE By
inconsistency [.inken'sistansi] nAt—%, TH
invariably [in'veariabli] adv. A% H, BE
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harmonization
standardization
infrastructure
erroneous
investigation
inappropriate
cell

real

minimum

maximum

mandatory
taxpayer
borrowed
conformity
unavailable
contradict
reliable
uniformity
insufficiently
contradiction
indication
violation
microcomputer
interactively
sequence
correctness
inevitably
pose
trade-off
ispect

automatic

interdepartmental

parse

parser

[[ha:manai'zeif[an]
[.staeendadai’zei[an]
['infrastrakt[ s]
[i'Taunias]
[investi'geifan]
[.ina'praupriat]
[sel]

['ri:al]

['minimam)]

'maeksimam]

['maendatari]
['teeks.peis]
['boraud]
[ken'foimiti]
[.Ana'veilabl]
[kontra'dikt]
[ri'laiabl]
[ju:nifoimiti]
[Linsa'fi[ antli]

[ kontra'dik[an]
[Lindi'keifan]
[.vaia'leif an]

' maikraukampju:ts]
[Lintar'aektivli]
['si:kwans]
[ka'rektnas]
[in‘evitabli]
[pauz]
[treid-2:f]
[in'spekt]

[.o:te'maetik]

[Lintadi,pa:t'mentl]

[pa:z]
['pa:sa]

n.—3, fiE

nARvEAL,

n. 1l 1% i,

adj 55 % By, T IE#H
nifl &, R

adj A& YWy, A AHIRE
n. gt

adj. 52 Fr By

adj. 5 /MY, IR
na/ME, F/h b

nig KE, mARE
adj. 5 AR R 8

adj. &AM, BEE| B

n 2 /A

n—, f4&

adj. M DAFK A5 BY

Vi [E]-eee- KR, [[----- 3K fai
adj. 7 0, M
n.35 5]

adv. 154, A 66 JE
n A&, R
nfg, 87, LE, BT
nit R, HH, e

n A A B F it E AL

adv. 3 5 3 M,

nKF, W, F7
n.IE 7 M

adv. 7~ 7] B 2 Hh

vIO R, G, 38R

n x4,

v.ie &

adj. 8 5 #

n. B AL

adj. % [ 18] 1y

vr.ﬁfﬁ-d‘ﬁ, ’5}@{2

nfEAT B, MRE



normalize ['no:malaiz]
duplicate ['dju:plikit]
elimination [i.limi'neifan]
unexpected [.Aniks'pektid]
plausible ['plo:zabl]
augmentation [[o:gmen'teifan]
cleanse [Klenz]

screen [skriin]
diagnostic [.daiag'nostik]
follow ['folau]

severity [si'veriti]
maintenance 'meintinans]
iterative ['iterativ]
exploration [.eksplo:'reifan]

= Phrases

data cleansing

record set

coarse data

data wrangling

data dictionary
typographical error
population census
forensic accounting
fraud investigating
data type

maximum permissible value
social security number
discrete value

match up

referential Integrity
data auditing

conform to

in order to ...

no matter how

|Umef;

v. LA

adj. & &t

nHebr, &, HE, HX
adj. BB My, BAE, xTUEE 8
adj WA= T 3E 1Y

n 3 m, &

v.ig b, -4

vt.ﬁﬁi

adj. 7 Wt B

vt. 18 1

nj A%, FHE

n4EF, RFF

adi. EA W, RAW; HRH
n R A, BIE

ngxM, HAE

B 4 I R

wFEE

B B A2

3% A% B 2

A
HFe#ix, =4
AHEHE
HEM2E L, BHL1HF
WAER &, FERAE
BHERA
A AR E

2k a5 &
BAcE, FiESE
9 W, P

5 IR EN
PR AZ, B H I

A% ]
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missing value W TE, HNAE
extensive data augmentation algorithm Y e B 3 0 Sk
primary key F

foreign key b

error correction 20 4 AR 4

free of Foeeenn Y A o
management techniques IR, Bk
response time o 2 8]

= Exercises

[

I
2.
3.

7.
8.
9.

Ex. 5] MIERICHA S RIE .

What 1s data cleansing ?

Why does data cleansing differ from data validation?

What can lead to false conclusions and misdirected investments on both public and private
scales?

. What does high-quality data need to pass?

. Why i1s accuracy is very hard to achieve through data-cleansing in the general case?

. Why 1s good quality source data not just a matter of implementing strong validation checks
on input screens?

What is the essential job of this system?

How many categories are quality screens divided into? What are they?

What are the main reasons cited for criticism of existing tools and processes?

10. What 1s the most challenging problem within data cleansing?

SEEX
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Unit 9

Text A

Data Mining

Data mining i1s a powerful new technology with great potential to help companies focus
on the most important information in the data they have collected about the behavior of their
customers and potential customers. It discovers information within the data that queries and

reports can’t effectively reveal.

1. What is Data Mining?

Data mining, or knowledge discovery, is the computer-assisted process of digging
through and analyzing enormous sets of data and then extracting the meaning of the data.
Data mining tools predict behaviors and future trends, allowing businesses to make proactive,
knowledge-driven decisions. Data mining tools can answer business questions that
traditionally were too time-consuming to resolve. They scour databases for hidden patterns,
finding predictive information that experts may miss because it lies outside their expectations.

Data mining derives its name from the similarities between searching for valuable
information in a large database and mining a mountain for a vein of valuable ore. Both
processes require either sifting through an immense amount of material, or intelligently

probing it to find where the value resides.
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2. What Can Data Mining Do?

Although data mining 1s still in i1ts infancy, companies in a wide range of industries —
including retail, finance, heath care, manufacturing transportation, and aerospace — are
already using data mining tools and techniques to take advantage of historical data. By using
pattern recognition technologies and statistical and mathematical techniques to sift through
warehoused information, data mining helps analysts recognize significant facts, relationships,
trends, patterns, exceptions and anomalies that might otherwise go unnoticed.

For businesses, data mining is used to discover patterns and relationships in the data in
order to help make better business decisions. Data mining can help spot sales trends, develop
smarter marketing campaigns, and accurately predict customer loyalty. Specific uses of data
mining include:

e Market segmentation—Identify the common characteristics of customers who buy the

same products from your company.

e Customer churn—Predict which customers are likely to leave your company and go to

a competitor.

e Fraud detection—Identify which transactions are most likely to be fraudulent.

e Direct marketing—Identify which prospects should be included in a mailing list to

obtain the highest response rate.

e Interactive marketing—Predict what each individual accessing a Web site 1s most

likely interested in seeing.

e Market basket analysis—Understand what products or services are commonly

purchased together; e.g., beer and diapers.

e Trend analysis—Reveal the difference between a typical customer this month and last.

Data mining technology can generate new business opportunities by:

Automated prediction of trends and behaviors: Data mining automates the process of
finding predictive information in a large database. Questions that traditionally required
extensive hands-on analysis can now be directly answered from the data. A typical example of
a predictive problem i1s targeted marketing. Data mining uses data on past promotional
mailings to identify the targets most likely to maximize return on investment in future
mailings. Other predictive problems include forecasting bankruptcy and other forms of default,
and 1dentifying segments of a population likely to respond similarly to given events.

Automated discovery of previously unknown patterns: Data mining tools sweep through
databases and identify previously hidden patterns. An example of pattern discovery is the
analysis of retail sales data to identify seemingly unrelated products that are often purchased
together. Other pattern discovery problems include detecting fraudulent credit card

transactions and identifying anomalous data that could represent data entry keying errors.
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Using massively parallel computers, companies dig through volumes of data to discover
patterns about their customers and products. For example, grocery chains have found that
when men go to a supermarket to buy diapers, they sometimes walk out with a six-pack of
beer as well. Using that information, it’s possible to lay out a store so that these items are
closer.

AT&T, A.C. Nielson, and American Express are among the growing ranks of
companies implementing data mining techniques for sales and marketing. These systems
are crunching through terabytes of point-of-sale data to aid analysts in understanding
consumer behavior and promotional strategies. Why? To gain a competitive advantage
and increase profitability!

Similarly, financial analysts are plowing through vast sets of financial records, data feeds,
and other information sources in order to make investment decisions. Health-care
organizations are examining medical records to understand trends of the past so they can

reduce costs 1n the future.

3. How Data Mining Works?

How 1s data mining able to tell you important things that you didn’t know or what i1s
going to happen next? The technique that 1s used to perform these feats is called modeling.
Modeling 1s simply the act of building a model (a set of examples or a mathematical
relationship) based on data from situations where the answer 1s known and then applying the
model to other situations where the answers aren’t known. Modeling techniques have been
around for centuries, of course, but it 1s only recently that data storage and communication
capabilities required to collect and store huge amounts of data, and the computational power
to automate modeling techniques to work directly on the data have been available.

As a simple example of building a model, consider the director of marketing for a
telecommunications company. He would like to focus his marketing and sales efforts on
segments of the population most likely to become big users of long distance services. He
knows a lot about his customers, but it 1s impossible to discern the common characteristics of
his best customers because there are so many variables. From his existing database of
customers, which contains information such as age, sex, credit history, income, zip code,
occupation, etc., he can use data mining tools, such as neural networks, to identify the
characteristics of those customers who make lots of long distance calls. For instance, he might
learn that his best customers are unmarried females between the age of 34 and 42 who make
in excess of $60,000 per year. This, then, 1s his model for high value customers, and he would

budget his marketing efforts accordingly.
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4. Data Mining Technologies

The analytical techniques used in data mining are often well-known mathematical
algorithms and techniques. What 1s new 1s the application of those techniques to general
business problems made possible by the increased availability of data and inexpensive storage
and processing power. Also, the use of graphical interfaces has led to tools becoming
available that business experts can easily use.

Some of the tools used for data mining are:

Artificial neural networks—Non-linear predictive models that leamn through training and
resemble biological neural networks 1n structure.

Decision trees—Tree-shaped structures that represent sets of decisions. These decisions
generate rules for the classification of a dataset.

Rule induction—The extraction of useful if-then rules from data based on statistical
significance.

Genetic algorithms — Optimization techniques based on the concepts of genetic
combination, mutation, and natural selection.

Nearest neighbor—A classification technique that classifies each record based on the

records most similar to 1t in an historical database.

5. Real-World Examples

Details about who calls whom, how long they are on the phone, and whether a line is
used for fax as well as voice can be mvaluable in targeting sales of services and equipment to
specific customers. But these tidbits are buried in masses of numbers in the database. By
delving into its extensive customer-call database to manage its communications network, a
regional telephone company identifies new types of unmet customer needs. Using its data
mining system, it discovers how to pinpoint prospects for additional services by measuring
daily household usage for selected periods. For example, households that make many lengthy
calls between 3 p.m. and 6 p.m. are likely to include teenagers who are prime candidates for
their own phones and lines. When the company uses target marketing that emphasizes
convenience and value for adults— “Is the phone always tied up?” —hidden demand surfaces.
Extensive telephone use between 9 a.m. and 5 p.m. characterized by patterns related to voice,
fax, and modem usage suggests a customer has business activity. Target marketing offering
those customers “business communications capabilities for small budgets” results in sales of
additional lines, functions, and equipment.

The ability to accurately gauge customer response to changes in business rules is a

powerful competitive advantage. A bank searching for new ways to increase revenues from its
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credit card operations tested a nonintuitive possibility: Would credit card usage and interest
earned increase significantly if the bank halved its minimum required payment? With
hundreds of gigabytes of data representing two years of average credit card balances, payment
amounts, payment timeliness, credit limit usage, and other key parameters, the bank used a
powerful data mining system to model the impact of the proposed policy change on specific
customer categories. The bank discovered that cutting minimum payment requirements for
small, targeted customer categories could increase average balances and extend indebtedness
periods, generating more than $25 million in additional interest earned. Merck-Medco
Managed Care 1s a mail-order business which sells drugs to the country’s largest health care
providers. Merck-Medco 1s mining its one terabyte data warehouse to uncover hidden links
between illnesses and known drug treatments, and spot trends that help pinpoint which drugs
are the most effective for what types of patients. The results are more effective treatments that
are also less costly. Merck-Medco’s data mining project has helped customers save an

average of 10%-15% on prescription costs.

6. The Future of Data Mining

In the short-term, the results of data mining will be in profitable business related areas.
Micro-marketing campaigns will explore new mniches. Advertising will target potential
customers with new precision.

In the medium term, data mining may be as common and easy to use as e-mail. We may
use these tools to find the best airfare to New York, root out a phone number of a long-lost
classmate, or find the best prices on lawn mowers.

The long-term prospects are truly exciting. Imagine intelligent agents turning loose on
medical research data or on sub-atomic particle data. Computers may reveal new treatments

for diseases.

2 New Words

behavior [bi'heivia] nzZ1k, 1TH

discover [dis'kava] vt. XN, AW

dig ['dig] vk, ¥, # &

proactive [prou’aktiv] adj AR BT, F o1H
time-consuming  [‘taimkan.sju:min] adj 3 BT A Y, W H 35 A
scour ['skaua] v.IOAEE, Wik, R
expectation [.ekspek'tei[an] nHfF, MR, F2, B2

similarity [.simi'lzeriti] n. B, R4



veln

probe

transportation

aerospace
sift

relationship
anomaly
unnoticed
spot
segmentation

chum
fraudulent
bankruptcy

sweep
seemingly
anomalous

grocery
crunch

feat
discern

occupation
budget

inexpensive
artificial
non-linear
induction
optimization
mutation
invaluable
tidbit

bury

unmet

pinpoint

[vein]

['praub]
[.treenspo:'teif an]
['earauspeis]
[sift]

[rileifan]ip]
[@'nomali]
[.An'nautist]
[spat]
[[segman’teifan]
[t[a:n]
['fro:djulant]
['baenkrapsi]
['baenkraptsi]
[swi:p]
['si:minli]
[8'/nomales]
['grausari]
[krant[]

[fi:t]

[di'sa:n]
[.okju'peifan]
['badzit]

[Liniks'pensiv]
L.a:tifif al]
[non-Tlinia]
[in'dak[ an]
[.optimai'zei[an]
[mju:'teif an]
[in'veeljuabl]
['tidbit]

['beri]

[An‘met]

['pinpaint]
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nA ik, S0E

vIRE, KN

n.it g, i3k

n AL = ALK

vt 4, FEit; A

vifii; @&

nox %, KE

nAHN, R e A
adj. A 5| AEER, #AME
w‘.iﬁ&ﬂ, ﬁﬂ’&

n. 7%l
V. K
adj W VE Ry, HCHRPERY
R S

v. A, fRat

adv. 3% H -,

adi. FHLN Hy, FUE Y

nA R GE, & E, R
VIR R SRR, R, VR R R,
B 1

nI 7y Hhr, HF

voihiR, &, #A, BEE

n. B3 b

n. i

adj EH ), FTHEH

adj. \ 3% B

adj.qE % P 1Y

I EE

nixEL, &ML

nZt, %, (EWIMHN) RE
adj. T Arwy, YrExEEm
n—/Na (&4), 6%

veig 3, R

adj. K LB, RABEE, KA H
n. A #

-
2)
-
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adj AL/ 1

v. 2 B
nonintuitive [nonintju:itiv] adj. 3 B W &
possibility [poasibiliti] n. 7] fig T
earn [o:n] v.EE, HE
halve [ha:v] vt._ %5, ¥, BF, WA
indebtedness [in'detidnis] ng X, %
mail-order [meil-'2:da] adj. Hj W4
uncover [An'kAva] V.38 T
drug [drag] n.%, K%

YR E:

w‘fﬁﬂﬁﬁ i, =L
treatment ['tri:ztmant] nALE, B
prescription [pri'skrip[an] nd 7, B
profitable ['profitabl] adj. 8 F| ¥ E 8y
niche [nit[] n/NESTHIE, Bl

= Phrases

knowledge discovery i & N,
computer-assisted process T E AL Bh L A2
knowledge-driven decision A IR B R K
sift through i 25
heath care TEReE
pattern recognition A R
business decision WK, T FRE
customer churn Pk
response rate LTz S
market basket analysis W 4 B A
business opportunity WV EHL, Bk ile
targeted marketing E AT
seemingly unrelated product HEER KPR
point-of-sale data B E o B AR
investment decision o K
neural network 2 W 24
graphical interface KB 5m, Mea

predictive model it 4 AY



decision tree

rule induction
genetic algorithm
nearest neighbor
delve into

roof out

lawn mower

B A
LR

it 5%
&P Bk
HioE, EAHEE
T

| ZAL, BEAL

2)
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2 Notes

[1] Data mining 1s a powerful new technology with great potential to help companies focus on

the most important information in the data they have collected about the behavior of their
customers and potential customers.
A4]H,  to help companies focus on the most important information in the data they have
collected about the behavior of their customers and potential customers & —>a} ¥ A &
EE, MoEiE, BIAIIR % potential. 7E1ZA & R ELEH, they have collected about
the behavior of their customers and potential customers /& —ME G MNT), BIHAR &
data. focuson FJE S “VFHE, XE” .

[2] An example of pattern discovery 1s the analysis of retail sales data to identify seemingly

unrelated products that are often purchased together.
A#)H, the analysis of retail sales data to identify seemingly unrelated products that are
often purchased together f:— /% iAltEEiiE, 1FRIE. 12 AEIES, to identify
seemingly unrelated products that are often purchased together #&—/NEhia A& A5,
{EEis, BIMAFRE retail sales data. {Ei%/AERFIEH, that are often purchased
together A& — MG M A, EIHHIR E products.

[3] Modeling 1s simply the act of building a model (a set of examples or a mathematical
relationship) based on data from situations where the answer is known and then applying
the model to other situations where the answers aren’t known.

A4)H, where the answer is known & —ME 1S MA), BMHAIR & situations. where the
answers aren’t known /& — Mg B M A), BIHAIR E other situations. based on [
S “34, B4 apply... to BRI g BT

[4] From his existing database of customers, which contains information such as age, sex,
credit history, income, zip code, occupation, etc., he can use data mining tools, such as
neural networks, to identify the characteristics of those customers who make lots of long
distance calls.

A+)H, which contains information such as age, sex, credit history, income, zip code,
occupation, etc_ it — M HEPR & M 18 M #), Xt his existing database of customers #E17#k
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7615 8. to identify the characteristics of those customers who make lots of long distance
who make lots of long distance calls & —~E 18 M F), EIHAFRE those customers.

= Exercises

[Ex.1] R PR ST 28 o] 2 i) L

1. What is data mining?

2. Where does data mining derive its name from?

3. What does data mining help analysts do? And how?

4. What are the specific uses of data mining mentioned in the passage?

5. What 1s a typical example of a predictive problem? What is an example of pattern
discovery?

6. Why are financial analysts are plowing through vast sets of financial records, data feeds,
and other information sources? Why are health-care organizations examining medical
records?

7. What 1s modeling?

8. What are some of the tools used for data mining?

9. What is the result of Merck-Medco’s data mining project?

10. What 1s the future of data mining?

[ Ex.2 ] R#EZS HBIDGE ] SCHFLE BR85S AR R (518 B im] . B B R e H .
V.#HE? #&: f%ﬁ d

n3rF, el fR¥, JEH e

n. &, 1zik t

n. A5 m
n.JA 44 1

n. % a
n/NESKHEE, Bl n
n K p
adj. AF LR n
n. g, &I 0
adj. THE T C
vk c

vr.ﬁ{!}, *Eﬂ_ﬁ ﬁ.,?ﬁ S
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n K&, KIEK I
vART, Bl P
vt K, KW d
v AN, KL S
nAbEL, 69T t
n. 0] BETE P
n A, BUH ¢

[Ex.3] & FFIa) T8 AT L.

1. They discovered how to form the image in a thin layer on the surface.

2. They will probe deeply into the matter.

3. Campuses are usually accessible by public transportation.

4. Segmentation of the market allows the bank to tailor its approach to the customers’
requirement.

5. What modeling program are you using (include version number)?

6. Students may pursue research in any aspect of computational linguistics.

7. He wanted to look for occupation suited to his abilities.

8. There has been an underspend in the department’s budget.

9. As to sequential pattern mining, mining algorithm is very important.

10. The dataset must have a table before a relationship can be added.

[Ex.4] R FHRENE SR E G H 70,

match employees campaigns build relationships

improve sufficient requirements marketing maximizing

CRM (customer relationship management) 1s an nformation industry term for
methodologies, software, and usually Internet capabilities that help an enterprise manage
customer relationships in an organized way. For example, an enterprise might _ (1) a

database about its customers that described relationships in (2) detail so that

management, salespeople, people providing service, and perhaps the customer could directly
access information, _ (3)  customer needs with product plans and offerings, remind
customers of service _ (4) . know what other products a customer had purchased, and so
forth.
According to one industry view, CRM consists of:
e Helping an enterprise to enable its _ (5)  departments to identify and target their
best customers, manage marketing _ (6)  and generate quality leads for the sales
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team.

e Assisting the organization to __ (7)  telesales, account, and sales management by
optimizing information shared by multiple employees, and streamlining existing
processes (for example, taking orders using mobile devices).

e Allowing the formation of individualized relationships with customers, with the aim of
improving customer satisfaction and __(8)  profits; identifying the most profitable
customers and providing them the highest level of service.

e Providing _ (9)  with the information and processes necessary to know their customers,
understand and identify customer needs and effectively build __ (10)  between the

company, its customer base, and distribution partners.

Text B

Top 6 Data Mining Algorithms

1. C4.5

What does 1t do? C4.5 constructs a classifier in the form of a decision tree. In order to do
this, C4.5 1s given a set of data representing things that are already classified.

Wait, what’s a classifier? A classifier 1s a tool in data mining that takes a bunch of data
representing things we want to classify and attempts to predict which class the new data
belongs to.

What’s an example of this? Sure, suppose a dataset contains a bunch of patients. We
know various things about each patient like age, pulse, blood pressure, family history, etc.
These are called attributes.

Now:

Given these attributes, we want to predict whether the patient will get cancer. The patient
can fall into 1 of 2 classes: will get cancer or won’t get cancer. C4.5 1s told the class for each
patient.

And here’s the deal:

Using a set of patient attributes and the patient’s corresponding class, C4.5 constructs a
decision tree that can predict the class for new patients based on their attributes.

Cool, so what’s a decision tree? Decision tree learning creates something similar to a
flowchart to classify new data. Using the same patient example, one particular path in the

flowchart could be:
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(1) Patient has a history of cancer

(2) Patient 1s expressing a gene highly correlated with cancer patients

(3) Patient has tumors

(4) Patient’s tumor size 1s greater than Scm

The bottom line 1s:

At each point in the flowchart 1s a question about the value of some attribute, and
depending on those values, he or she gets classified.

Is this supervised or unsupervised? This 1s supervised learning, since the training dataset
1s labeled with classes. Using the patient example, C4.5 doesn’t learn on 1ts own that a patient
will get cancer or won’t get cancer. We told it first, 1t generated a decision tree, and now it
uses the decision tree to classify.

You might be wondering how C4.5 1s different from other decision tree systems?

(1) First, C4.5 uses information gain when generating the decision tree.

(2) Second, although other systems also incorporate pruning, C4.5 uses a single-pass
pruning process to mitigate over-fitting. Pruning results in many improvements.

(3) Third, C4.5 can work with both continuous and discrete data. My understanding 1s 1t
does this by specifying ranges or thresholds for continuous data thus turning continuous data
into discrete data.

(4) Finally, incomplete data 1s dealt with 1n 1ts own ways.

Why use C4.5? Arguably, the best selling point of decision trees is their ease of
interpretation and explanation. They are also quite fast, quite popular and the output 1s human
readable.

Where i1s it used? A popular open-source Java implementation can be found over
at OpenTox.Orange, an open-source data visualization and analysis tool for data mining,
which implements C4.5 in their decision tree classifier.

Classifiers are great, but make sure to checkout the next algorithm about clustering. ..

2. k-means

What does it do? k-means creates k groups from a set of objects so that the members of a
group are more similar. It’s a popular cluster analysis technique for exploring a dataset.

Hang on, what’s cluster analysis? Cluster analysis 1s a family of algorithms designed to
form groups such that the group members are more similar versus non-group members.
Clusters and groups are synonymous in the world of cluster analysis.

Is there an example of this? Definitely, suppose we have a dataset of patients. In cluster
analysis, these would be called observations. We know various things about each patient like

age, pulse, blood pressure, etc. This 1s a vector representing the patient.
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Look:

You can basically think of a vector as a list of numbers we know about the patient. This
list can also be interpreted as coordinates in multi-dimensional space. Pulse can be one
dimension, blood pressure another dimension and so forth.

You might be wondering:

Given this set of vectors, how do we cluster together patients that have similar age, pulse,
blood pressure, etc?

Want to know the best part?

You tell k-means how many clusters you want. k-means takes care of the rest.

How does k-means take care of the rest? k-means has lots of variations to optimize for
certain types of data.

At a high level, they all do something like this:

(1) k-means picks points in multi-dimensional space to represent each of the k clusters.
These are called centroids.

(2) Every patient will be closest to 1 of these k centroids. They hopefully won’t all be
closest to the same one, so they’ll form a cluster around their nearest centroid.

(3) What we have are k clusters, and each patient 1s now a member of a cluster.

(4) k-means then finds the center for each of the k clusters based on its cluster members
(vep, using the patient vectors!).

(5) This center becomes the new centroid for the cluster.

(6) Since the centroid is in a different place now, patients might now be closer to other
centroids. In other words, they may change cluster membership.

(7) Steps(2)-(6) are repeated until the centroids no longer change, and the cluster
memberships stabilize. This is called convergence.

Is this supervised or unsupervised? It depends, but most would classify k-means as
unsupervised. Other than specifying the number of clusters, k-means “learns” the clusters on
its own without any information about which cluster an observation belongs to. k-means can
be semi-supervised.

Why use k-means? I don’t think many will have an 1ssue with this:

The key selling point of k-means 1s its simplicity. Its simplicity means it’s generally
faster and more efficient than other algorithms, especially over large datasets.

It gets better:

k-means can be used to pre-cluster a massive dataset followed by a more expensive
cluster analysis on the sub-clusters. k-means can also be used to rapidly “play” with k and
explore whether there are overlooked patterns or relationships in the dataset.

It’s not all smooth sailing:
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Two key weaknesses of k-means are its sensitivity to outliers, and its sensitivity to the
initial choice of centroids. One final thing to keep in mind is k-means is designed to operate
on continuous data—you’ll need to do some tricks to get it to work on discrete data.

Where i1s i1t used? A ton of implementations for k-means clustering are available online:
Apache Mahout,Julia, R, SciPy, Weka, MATLAB, SAS.

If decision trees and clustering didn’t impress you, you’re going to love the next
algorithm.

3. Support vector machines

What does it do? Support vector machine (SVM) learns a hyperplane to classify data into
2 classes. At a high-level, SVM performs a similar task like C4.5 except SVM doesn’t use
decision trees at all.

As 1t turns out. ..

SVM can perform a trick to project your data into higher dimensions. Once projected
into higher dimensions...

...SVM figures out the best hyperplane which separates your data into the 2 classes.

Do you have an example? Absolutely, the simplest example I found starts with a bunch
of red and blue balls on a table. If the balls aren’t too mixed together, you could take a stick
and without moving the balls, separate them with the stick.

You see:

When a new ball 1s added on the table, by knowing which side of the stick the ball 1s on,
you can predict 1ts color.

What do the balls, table and stick represent? The balls represent data points, and the red
and blue color represent 2 classes. The stick represents the simplest hyperplane which 1s a
line.

And the coolest part?

SVM figures out the function for the hyperplane.

What if things get more complicated? Right, they frequently do. If the balls are mixed
together, a straight stick won’t work.

Here’s the work-around:

Quickly lift up the table throwing the balls in the air. While the balls are in the air and
thrown up 1n just the right way, you use a large sheet of paper to divide the balls in the air.

You might be wondering if this 1s cheating:

Nope, lifting up the table 1s the equivalent of mapping your data into higher dimensions.

In this case, we go from the 2 dimensional table surface to the 3 dimensional balls in the air.
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How does SVM do this? By using a kernel we have a nice way to operate in higher
dimensions. The large sheet of paper 1s still called a hyperplane, but it 1s now a function for a
plane rather than a line.

How do balls on a table or in the air map to real-life data? A ball on a table has a location
that we can specify using coordinates. For example, a ball could be 20cm from the left edge
and 50cm from the bottom edge. Another way to describe the ball 1s as (x, y) coordinates or
(20, 50). x and y are 2 dimensions of the ball.

Here’s the deal:

If we had a patient dataset, each patient could be described by various measurements like
pulse, blood pressure, etc. Each of these measurements is a dimension.

The bottom line is:

SVM does its thing, maps them into a higher dimension and then finds the hyperplane to
separate the classes.

Margins are often associated with SVM? What are they? The margin i1s the distance
between the hyperplane and the 2 closest data points from each respective class. In the ball
and table example, the distance between the stick and the closest red and blue ball is the
margin.

The key is:

SVM attempts to maximize the margin, so that the hyperplane 1s just as far away from
red ball as the blue ball. In this way, it decreases the chance of misclassification.

Where does SVM get its name from? Using the ball and table example, the hyperplane is
equidistant from a red ball and a blue ball. These balls or data points are called support
vectors, because they support the hyperplane.

Is this supervised or unsupervised? This 1s a supervised learning, since a dataset 1s used
to first teach the SVM about the classes. Only then 1s the SVM capable of classifying new
data.

Why use SVM? SVM along with C4.5 are generally the 2 classifiers to try first. No
classifier will be the best in all cases due to the No Free Lunch Theorem. In addition, kernel
selection and interpretability are some weaknesses.

Where 1s it used? There are many implementations of SVM. A few of the popular ones
are scikit-learn, MATLAB and of course libsvm.

4. Apriori

The Aprion algorithm learns association rules and 1s applied to a database containing a

large number of transactions.
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What are association rules? Association rule learning 1s a data mining technique for
learning correlations and relations among variables in a database.

What’s an example of Apriori? Let’s say we have a database full of supermarket
transactions. You can think of a database as a giant spreadsheet where each row 1s a customer
transaction and every column represents a different grocery item.

Here’s the best part:

By applying the Apriori algorithm, we can learn the grocery items that are purchased
together a.k.a association rules.

The power of this is:

You can find those items that tend to be purchased together more frequently than other
items—the ultimate goal being to get shoppers to buy more. Together, these items are called
itemsets.

For example:

You can probably quickly see that chips + dip and chips + soda seem to frequently occur
together. These are called 2-itemsets. With a large enough dataset, it will be much harder to

“see” the relationships especially when you’re dealing with 3-itemsets or more. That’s
precisely what Apriori helps with!

You might be wondering how Apriori works? Before getting into the nitty-gritty of
algorithm, you’ll need to define 3 things:

(1) The first is the size of your itemset. Do you want to see patterns for a 2-itemset,
3-1temset, etc.?

(2) The second 1s your support or the number of transactions containing the itemset
divided by the total number of transactions. An itemset that meets the support i1s called a
frequent itemset.

(3) The third 1s your confidence or the conditional probability of some item given you
have certain other items in your itemset. A good example 1s given chips in your itemset, there
1s a 67% confidence of having soda also 1n the itemset.

The basic Apriori algorithm 1s a 3 step approach:

(1) Join. Scan the whole database for how frequent 1-itemsets are.

(2) Prune. Those itemsets that satisfy the support and confidence move onto the next
round for 2-itemsets.

(3) Repeat. This is repeated for each itemset level until we reach our previously
defined size.

Is this supervised or unsupervised? Apriori 1s generally considered an unsupervised
learning approach, since 1t’s often used to discover or mine for interesting patterns and
relationships.

But wait, there’s more...
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Apriori can also be modified to do classification based on labelled data.

Why use Apriori? Apriori 1s well understood, easy to implement and has many
derivatives.

On the other hand...

The algorithm can be quite memory, space and time intensive when generating itemsets.

Where i1s it used? Plenty of implementations of Apriori are available. Some popular ones
are the ARtool, Weka, and Orange.

5. EM

What does it do? In data mining, expectation-maximization (EM) 1s generally used as a
clustering algorithm (like k-means) for knowledge discovery.

In statistics, the EM algorithm iterates and optimizes the likelihood of seeing observed
data while estimating the parameters of a statistical model with unobserved variables.

OK, hang on while I explain...

I'm not a statistician, so hopefully my simplification is both correct and helps with
understanding.

Here are a few concepts that will make this way easier. ..

What’s a statistical model? I see a model as something that describes how observed data
1s generated. For example, the grades for an exam could fit a bell curve, so the assumption
that the grades are generated via a bell curve (a.k.a. normal distribution) is the model.

Wait, what’s a distribution? A distribution represents the probabilities for all measurable
outcomes. For example, the grades for an exam could fit a normal distribution. This normal
distribution represents all the probabilities of a grade.

In other words, given a grade, you can use the distribution to determine how many exam
takers are expected to get that grade.

Cool, what are the parameters of a model? A parameter describes a distribution which is
part of a model. For example, a bell curve can be described by its mean and variance.

Using the exam scenario, the distribution of grades on an exam (the measurable
outcomes) followed a bell curve (this is the distribution). The mean was 85 and the variance
was 100.

So, all you need to describe a normal distribution are 2 parameters: The mean, The
variance.

And likelihood? Going back to our previous bell curve example... suppose we have a
bunch of grades and are told the grades follow a bell curve. However, we’re not given all the

grades... only a sample.
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Here’s the deal:

We don’t know the mean or variance of all the grades, but we can estimate them using
the sample. The likelihood 1s the probability that the bell curve with estimated mean and
variance results in those bunch of grades.

In other words, given a set of measurable outcomes, let’s estimate the parameters. Using
these estimated parameters, the hypothetical probability of the outcomes 1s called likelihood.

Remember, i1t’s the hypothetical probability of the existing grades, not the probability of
a future grade.

You’re probably wondering, what’s probability then?

Using the bell curve example, suppose we know the mean and variance. Then we’re told
the grades follow a bell curve. The chance that we observe certain grades and how often they
are observed 1s the probability.

In more general terms, given the parameters, let’s estimate what outcomes should be
observed. That’s what probability does for us.

Great! Now, what’s the difference between observed and unobserved data? Observed
data 1s the data that you saw or recorded. Unobserved data i1s data that is missing. There a
number of reasons that the data could be missing (not recorded, ignored, etc.).

Here’s the kicker:

For data mining and clustering, what’s important to us 1s looking at the class of a data
point as missing data. We don’t know the class, so interpreting missing data this way 1is
crucial for applying EM to the task of clustering.

Once again: The EM algorithm iterates and optimizes the likelihood of seeing observed
data while estimating the parameters of a statistical model with unobserved variables.
Hopefully, this 1s way more understandable now.

The best part is...

By optimizing the likelihood, EM generates an awesome model that assigns class labels
to data points—sounds like clustering to me!

How does EM help with clustering? EM begins by making a guess at the model
parameters.

Then 1t follows an iterative 3-step process:

(1) E-step: Based on the model parameters, it calculates the probabilities for assignments
of each data point to a cluster.

(2) M-step: Update the model parameters based on the cluster assignments from the
E-step.

(3) Repeat until the model parameters and cluster assignments stabilize (a.k.a.

convergence).
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Is this supervised or unsupervised? Since we do not provide labeled class information,
this 1s unsupervised learning.

Why use EM? A key selling point of EM 1s it’s simple and straight-forward to
implement. In addition, not only can it optimize for model parameters, it can also iteratively
make guesses about missing data.

This makes it great for clustering and generating a model with parameters. Knowing the
clusters and model parameters, 1t’s possible to reason about what the clusters have in common
and which cluster new data belongs to.

EM 1s not without weaknesses though...

(1) First, EM 1s fast in the early iterations, but slow in the later iterations.

(2) Second, EM doesn’t always find the optimal parameters and gets stuck in local
optima rather than global optima.

Where 1s it used? The EM algorithm is available in Weka. R has an implementation in

the mclust package. Scikit-learn also has an implementation in its gmm module.

6. PageRank

PageRank 1s a link analysis algorithm designed to determine the relative importance of
some object linked within a network of objects.

Yikes. What’s link analysis? It’s a type of network analysis looking to explore the
associations (a.k.a. links) among objects.

Here’s an example: The most prevalent example of PageRank i1s Google’s search engine.
Although their search engine doesn’t solely rely on PageRank, it’s one of the measures
Google uses to determine a web page’s importance.

Let me explain:

Web pages on the World Wide Web link to each other. If rayli.net links to a web page on
CNN, a vote 1s added for the CNN page indicating rayli.net finds the CNN web page relevant.

And it doesn’t stop there...

raylinet’s votes are in turn weighted by rayli.net’s importance and relevance. In other
words, any web page that’s voted for rayli.net increases rayli.net’s relevance.

The bottom line?

This concept of voting and relevance 1s PageRank. rayli.net’s vote for CNN increases
CNN'’s PageRank, and the strength of rayli.net’s PageRank influences how much its vote
affects CNN’s PageRank.

What does a PageRank of 0, 1, 2, 3, etc. mean? Although the precise meaning of a
PageRank number i1sn’t disclosed by Google, we can get a sense of its relative meaning.

You see?
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It’s a bit like a popularity contest. We all have a sense of which websites are relevant and
popular in our minds. PageRank 1s just an elegant way to define it.

What other applications are there of PageRank? PageRank was specifically designed for
the World Wide Web.

Think about it:

At its core, PageRank is really just a super effective way to do link analysis. The objects
being linked don’t have to be web pages.

Is this supervised or unsupervised? PageRank 1s generally considered an unsupervised
learning approach, since it’s often used to discover the importance or relevance of a web page.

Why use PageRank? Arguably, the main selling point of PageRank is its robustness due
to the difficulty of getting a relevant incoming link.

Simply stated:

If you have a graph or network and want to understand relative importance, priority,
ranking or relevance, give PageRank a try.

Where 1s 1t used? The PageRank trademark 1s owned by Google. However, the PageRank
algorithm 1s actually patented by Stanford University.

= New Words

classifier ['klaesifaia] nokX#H;, LR
deal [di:l] vi. i
flowchart [flaut[a:t] nnfElE, £FEHF
supervise ['sju:pavaiz] vIEB, BT, %
unsupervise [.An'sju:pavaiz] vEEE, AEHE, 15
generate [[d3enaireit] vt A, RAE
pruning [pru:nin] nf5AL, Wi, BH
over-fitting ['ouva-fitin] nit &
readable [ri:dabl] adj. % i
checkout ['t] ekaut] v RS, RIS
cluster ['klasta] nik, &, A
vi. N, R EE
Synonymous [si'nonimas] adj. 5] X #y
observation [.ebza:'vei[an] n WO (e ) 5 WE, W
optimize ['optimaiz] vt AE A
centroid ['sentroid] nJFos, R
stabilize ['steibilaiz] v. 34
convergence [ken'va:dzans] n s, &
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simplicity
massive
sensitivity
trick
1mpress
hyperplane
complicated
kernel
misclassification
equidistant
itemset
nitty-gritty
prune
satisfy

derivative

estimate
unobserved
statistician
simplification
measurable
distribution
describe
likelihood
bunch

sample

hypothetical
mean
awesome
disclose
elegant
relevance
robustness
graph
ranking

[sim'plisiti]

' maesiv]
['sensi'tiviti]
[trik]

[im'pres]
['haipaplein]
['komplikeitid]
['ka:nl]

[ .misklzesifi'keifan]
[Li:zkwi'distant]
['aitemset]
['niti'griti]
[pru:n]
['saetisfai]

[dirivativ]

['estimeit]
[.Anab'za:vd]
[.staeti'stif an]
[.simplifikeifan]
['me3zarabl]
[distri'bju:[an]
[dis'kraib]
[laiklihud]
[bAnt[]

['seempl]

[.lhaipau'Betikal]
[mi:n]

['0:s8m]
[dis'’klauz]
['eligant]
[relavens]
[re'bastnas]
[gra:f]

[ reenkin]

n/E, #%5
adji. K EW, BFEWN, KHH
nBUR; RBE, REKE
nwll, k5
vi.d T H %

n. 4 -F

adj. B 38, MR
nW%, %, TR, KB
n4E K, ROE

adj SE B ARy, FHEH
n. T H &

nFEEM, KR

v. 5 R

vl B, Bk
adj. 5| Moy, FHW
nik £ WEY; Ik A& 1
v. & nfEit, -, T
adj. % A WEE| W, T AETFH
ngit i, fitFE

n. /At

adj. =] M| & #Y

n. oA

v it

n. e, etk

n.t, X

v ik — 3K

nArA, B

vt B, KAF

adj B% 8, 1BEH

n P %,

adj. 5| FR KB, T HH
vt.i% 7

adj. % — 7

n AR M, KE
nEEM, @K
nlx, d%H

n. 4k 4
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2 Phrases

in the form of...

blood pressure

correlate with. ..

bottom line

information gain
single-pass pruning process
hang on
multi-dimensional space
supervised learning

No Free Lunch Theorem
learning correlation
association rules
frequent itemset
conditional probability
labelled data

clustering algorithm
statistical model

bell curve

normal distribution
observed data

selling point

get stuck in

link analysis algorithm
search engine

World Wide Web

2 Abbreviations

SVM (Support Vector Machine)

a.k.a. (also known as)

['paetant]

n TR, PR, &F &
adj FFiFHy, HAH
v BT Y 7 A A

RAEE A
WBFr; &

% 4 %2 g

WS
BHRFHTR

¥ 3] A K

5 B AL
WMETE, MY%E, &
FEBEE

e &

KKK *

it X
%, FEALH
AR

A, % Az

2=
E A

)L ESE, 3 ILT
e T

x5l %

T 4 W

£ AL
X4, wfE, HAER

------

|Umgf;
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EM (Expectation-Maximization) w A H %

. Exercises

[Ex. 5] MRIFEHRCHERZ R,

. How does C4.5 construct a classifier?

What 1s a classifier?

What does k-means do?

What’s cluster analysis?

What is the key selling point of k-means? What does it mean?
What does SVM do at a high-level?

What is the margin?

What are a few of the popular implementations of SVM?
What does the Apriori algorithm do?

10. Why i1s Apriori generally considered an unsupervised learning approach?

A A R B S e

11. What 1s expectation-maximization (EM) generally used as in data mining?
12. What does the EM algorithm do in statistics?

13. What’s the difference between observed and unobserved data?

14. What 1s PageRank?

15. What’s link analysis?
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Text A

What Is Hadoop?

Everyone’s talking about Hadoop, the hot new technology that’s highly prized among
developers and just might change the world (again). But just what 1s 1t, anyway? Is 1t a
programming language? A database? A processing system? An Indian tea cozy?

The broad answer: Hadoop i1s all of these things (except the tea cozy), and more. It’s a
software library that provides a programming framework for cheap, useful processing of

another modern buzzword: big data.

1. Where did Hadoop come from?

Apache Hadoop is part of the Foundation Project from the Apache Software Foundation,
a non-profit organization whose mission is to“provide software for the public good.” As such,
the Hadoop library is a free, open-source software available to all developers.

The underlying technology that powers Hadoop was actually invented by Google. Back
in the early days, the not-quite-giant search engine needed a way to index the massive
amounts of data they were collecting from the Internet, and turn it into meaningful, relevant
results for its users. With nothing available on the market that could meet their requirements,
Google built their own platform.

Those innovations were released in an open-source project called Nutch, which Hadoop
later used as a foundation. Essentially, Hadoop applies the power of Google to big data in a

way that’s affordable for companies of all sizes.
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2. How is Hadoop Different from Past Techniques?

Hadoop is more than just a faster, cheaper database and analytics tool. Unlike databases,
Hadoop doesn’t insist that you structure your data. Data may be unstructured and schemaless.
Users can dump their data into the framework without needing to reformat it. By contrast,
relational databases require that data be structured and schemas be defined before storing the
data.

Hadoop’s simplified programming model allows users to quickly write and test software
in distributed systems. Performing computation on large volumes of data has been done
before, usually in a distributed setting but writing software for distributed systems 1is
notoriously hard. By trading away some programming flexibility, Hadoop makes 1t much
easier to write distributed programs.

Because Hadoop accepts practically any kind of data, it stores information in far more
diverse formats than what is typically found in the tidy rows and columns of a traditional
database. Some good examples are machine-generated data and log data, written out in
storage formats including JSON, Avro and ORC.

The majority of data preparation work in Hadoop 1s currently being done by writing code

in scripting languages like Hive, Pig or Python.
Hadoop is easy to administer.

Alternative high performance computing (HPC) systems allow programs to run on large
collections of computers, but they typically require rigid program configuration and generally
require that data be stored on a separate storage area network (SAN) system. Schedulers on
HPC clusters require careful administration and since program execution is sensitive to node
failure, administration of a Hadoop cluster 1s much easier.

Hadoop invisibly handles job control issues such as node failure. If a node fails, Hadoop
makes sure the computations are run on other nodes and that data stored on that node are

recovered from other nodes.
Hadoop is agile.

Relational databases are good at storing and processing data sets with predefined and
rigid data models. For unstructured data, relational databases lack the agility and scalability
that are needed. Apache Hadoop makes it possible to cheaply process and analyze huge
amounts of both structured and unstructured data together, and to process data without

defining all structure ahead of time.
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3. Why use Apache Hadoop?

Apache Hadoop controls costs by storing data more affordably per terabyte than other
platforms. Instead of thousands to tens of thousands per terabyte, Hadoop delivers compute
and storage for hundreds of dollars per terabyte.

Fault tolerance is one of the most important advantages of using Hadoop. Even if
individual nodes experience high rates of failure when running jobs on a large cluster, data is
replicated across a cluster so that it can be recovered easily in the face of disk, node or rack

failures.

It’s flexible.

The flexible way that data is stored in Apache Hadoop 1s one of its biggest assets —
enabling businesses to generate value from data that was previously considered too expensive
to be stored and processed in traditional databases. With Hadoop, you can use all types of data,
both structured and unstructured, to extract more meaningful business insights from more of

your data.

It’s scalable.

Hadoop is a highly scalable storage platform, because it can store and distribute very
large data sets across clusters of hundreds of inexpensive servers operating in parallel. The
problem with traditional relational database management systems (RDBMS) is that they can’t

scale to process massive volumes of data.

4. How does Hadoop work?

As mentioned previously, Hadoop i1sn’t one thing—it’s many things. Hadoop is a
software library, which consists of four primary parts (modules), and a number of add-on
solutions (like databases and programming languages) that enhance its real-world use. The
four modules are:

e Hadoop Common: This 1s the collection of common utilities (the common library) that

supports Hadoop modules.

e Hadoop Distributed File System (HDFS): A robust distributed file system with no
restrictions on stored data (meaning that data can be either structured or unstructured
and schemaless, where many DFSs will only store structured data) that provides
high-throughput access with redundancy (HDFS allows data to be stored on multiple
machines — so if one machine fails, availability 1s maintained through the other

machines).
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e Hadoop YARN: This framework 1s responsible for job scheduling and cluster resource
management; it makes sure the data 1s spread out sufficiently over multiple machines
to maintain redundancy. YARN is the module that makes Hadoop an affordable and
cost-efficient way to process big data.

e Hadoop MapReduce: This YARN-based system, built on Google technology, carries
out parallel processing of large data sets (structured and unstructured). MapReduce
can also be found in most of today’s big data processing frameworks, including MPP
and NoSQL databases.

All of these modules working together generate distributed processing for large data sets.

The Hadoop framework uses simple programming models that are replicated across clusters
of computers, meaning the system can scale up from single servers to thousands of machines
for increased processing power, rather than relying on hardware alone.

Hardware that can handle the amount of processing power required to work with big data
1s expensive, to put it mildly. This is the true innovation of Hadoop: the ability to break down
massive amounts of processing power across multiple, smaller machines, each with its own
localized computation and storage, along with built-in redundancy at the application level to

prevent failures.

= New Words

developer [di'velapa] n It K%
buzzword ['bAzwa:d] n. B EAE, WATATIE, #FHEwEL
mission ['mifan] nfEa, H%
meaningful ['mi:ninful] adi A E LW, AEEN; EHREKH
platform ['plaetfo:m] n.F &
essentially [i'sen]ali] adv. A i B, KFk
insist [in'sist] v. B, i
structure ['strakt[a] vt &, 448
gy, ik

dump [dAmPp] vt ¥ 175 M

n A7 4
notorious [nau'to:riss] adj. B %ty L4 EEW
diverse [dai've:s] adj. &8y, B ZH
rigid ['rid3id] adj.J" #5#
scheduler [[edju:la] n B BT
agile ['sed3ail] adj FHEW, BHE, REN
predefine ['pri:di'fain] vt. e # E, FilskE X

l/,i==7\
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agility [a'd3iliti]
scalability [.skeila'biliti]
Terabyte ['terabait]
replicate | replikeit]
scalable ['skeilabl]
utility [ju:tiliti]
restriction [ris'trik[ an]
throughput [ Bru:put]
availability [a.veila'biliti]
localize ['laukalaiz]
= Phrases
programming language
tea cozy
software library

Apache Software Foundation
non-profit organization

free, open-source software
distributed system
machine-generated data

log data

data preparation

scripting language

node failure

fault tolerance

job scheduling

cluster resource management
spread out

carry out

parallel processing

scale up

put it mildly

2. Abbreviations

HPC (High Performance Computing)
SAN (Storage Area Network)

n M
n. v fi & &

n.KZ¥ (TB) , 1TB=1024GB=2"B

v. &

adj.® FH R H

n A, AR, EA

n. R, 293K

nBEHE, EFE, EFES
n 7] FIME, ABH, SERME
v. (f£) A, Rt

WRRIEE

R

B E

Apache % #F # 4 42 (H A ASF)
3 & F| 4 4

% %% I IR 3 AE

R FR R

PLEs A Ak B 4E

H & 4%

B AR

M AR E E
TREKAH,
B4
eV B

E B R A
o, BIT
TR, EH, AT
FATAL E

e B A K=
WAREHL, HAETTr— B

TEEE; Rk

=i
FhE X 3 W %
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RDBMS (Relational DataBase Management System) RERBEEEE RS

HDEFS (Hadoop Distributed File System) Hadoop 7 s\ UL 22 R 4
DFS (Distributed File System) AR XA E RS
MPP (Massive Parallel Processing) AAMHATHA E

2 Notes

[1] Everyone’s talking about Hadoop, the hot new technology that’s highly prized among

developers and just might change the world (again).
A9, the hot new technology that’s highly prized among developers and just might
change the world (again)/&: — ™44 AP 515, X Hadoop #HAT#MN 7 IH. fEiZMNE)H,
that’s highly prized among developers and just might change the world (again)/&:—~ &
B MA], BIAIFR & the hot new technology .

[2] Those innovations were released in an open-source project called Nutch, which Hadoop
later used as a foundation.

A4)H, called Nutch f&— ik Z2 7010 J2iE, 7F s, 1210HAIPR )€ an open-source project.
which Hadoop later used as a foundation J& —/~HEFR % 14 % & M #), X Those
innovations #E47T#M 78 1% BH .

[3] Even if individual nodes experience high rates of failure when running jobs on a large
cluster, data 1s replicated across a cluster so that it can be recovered easily in the face of
disk, node or rack failures.

A9, Even if individual nodes experience high rates of failure when running jobs on a
large cluster /& —/MiEPARIE M A), B I A)HIIEIE is replicated. 7EiZMT)H, when
running jobs on a large cluster j&— /M A IRIE MG, B M A)HIIETE experience. so

that it can be recovered easily in the face of disk, node or rack failures /& —> H B IRiE

n), B A)IBIE is replicated.

[4] Hadoop 1s a software library, which consists of four primary parts (modules), and a

number of add-on solutions (like databases and programming languages) that enhance its
real-world use.
A9, which consists of four primary parts (modules), and a number of add-on solutions
(like databases and programming languages) that enhance its real-world use & —~9EFR
B PR M), X a software library #4774 7815 BH . that enhance its real-world use J&
—ANEIEMNA], BIEAR % four primary parts (modules), and a number of add-on
solutions. (like databases and programming languages)X} add-on solutions %555 BH

[5] The Hadoop framework uses simple programming models that are replicated across
clusters of computers, meaning the system can scale up from single servers to thousands

of machines for increased processing power, rather than relying on hardware alone.
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Ati)HH,  that are replicated across clusters of computers #&—/~E 15 MM H), BIHAIR &
simple programming models. meaning the system can scale up from single servers to
thousands of machines for increased processing power, rather than relying on hardware
alone /&% Al [f B~ 7) T HOMRE UL, o] LA 9 — A H4E PR & 1% € ¥ A7) . which
means the system can scale up from single servers to thousands of machines for increased

processing power, rather than relying on hardware alone.

. Exercises

[Ex. 1] 4GRS A 12 1)

1. What is Apache Hadoop?

2. What did the not-quite-giant search engine need back in the early days?

3. What does Hadoop’s simplified programming model allow users to do?

4. Why does Hadoop store information in far more diverse formats than what 1s typically
found in the tidy rows and columns of a traditional database?

5. What does Hadoop do if a node fails?

6. What 1s one of the most important advantages of using Hadoop?

7. Why 1s Hadoop is a highly scalable storage platform?

8. What 1s the problem with traditional relational database management systems (RDBMS)?
9. What are the four primary modules that Hadoop consists of?

10. What 1s the true innovation of Hadoop?

[Ex.2] EFFIA) T8N,
1. Using this method, each developer can provide their own physical path definition to this
variable.
. All the data 1s then dumped into the main computer.
. All of the configuration and code is already implemented in the sample.

. This 1s about the simplest weightless thread scheduler you could choose.

2

3

4

5. Such models align with agile thinking.

6. This can result in a variety of scalability and maintenance problems.

7. This allows the storage nodes to replicate data when a device 1s found to have failed.

8. Scalable bandwidth provides the solution while offering a more efficient use of network
resources.

9. Redundancy and dependability give the cloud another edge.

10. The most fundamental reason for a software company to localize product is to increase

total revenue and net income.
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[Ex. 3] k.

1. What are the challenges of using Hadoop?

MapReduce programming is not a good match for all problems. It’s good for simple
information requests and problems that can be divided mnto independent units, but it’s not
efficient for iterative and interactive analytic tasks. MapReduce 1s file-intensive. Because the
nodes don’t intercommunicate except through sorts and shuffles, iterative algorithms require
multiple map-shuffle/sort-reduce phases to complete. This creates multiple files between
MapReduce phases and 1s inefficient for advanced analytic computing.

There’s a widely acknowledged talent gap. It can be difficult to find entry-level
programmers who have sufficient Java skills to be productive with MapReduce. That’s one
reason distribution providers are racing to put relational (SQL) technology on top of Hadoop.
It 1s much easier to find programmers with SQL skills than MapReduce skills. And, Hadoop
administration seems part art and part science, requiring low-level knowledge of operating
systems, hardware and Hadoop kernel settings.

Data security. Another challenge centers around the fragmented data security issues,
though new tools and technologies are surfacing. The Kerberos authentication protocol is a
great step toward making Hadoop environments secure.

Full-fledged data management and governance. Hadoop does not have easy-to-use,
full-feature tools for data management, data cleansing, governance and metadata. Especially

lacking are tools for data quality and standardization.

2. Why is Hadoop important?

Ability to store and process huge amounts of any kind of data, quickly. With data
volumes and varieties constantly increasing, especially from social media and the Internet of
Things (IoT), that’s a key consideration.

Computing power. Hadoop’s distributed computing model processes big data fast. The
more computing nodes you use, the more processing power you have.

Fault tolerance. Data and application processing are protected against hardware failure. If
a node goes down, jobs are automatically redirected to other nodes to make sure the
distributed computing does not fail. Multiple copies of all data are stored automatically.

Flexibility. Unlike traditional relational databases, you don’t have to preprocess data
before storing it. You can store as much data as you want and decide how to use 1t later. That
includes unstructured data like text, images and videos.

Low cost. The open-source framework 1s free and uses commodity hardware to store
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large quantities of data.
Scalability. You can easily grow your system to handle more data simply by adding

nodes. Little administration is required.

[Ex.4] K FANEEANE AP E B 0.

bottom duplicate machines special node

source collected operations completion idividual

1. Background of Hadoop

With an increase in the penetration of internet and the usage of the internet, the data
captured by Google increased exponentially year on year. Just to give you an estimate of this
number, in 2007 Google _ (1) on an average 270 PB of data every month. The same
number increased to 20000 PB everyday in 2009. Obviously, Google needed a better platform
to process such an enormous data. Google implemented a programming model called
MapReduce, which could process this 20000 PB per day. Google ran these MapReduce
operations on a __(2)  special file system called Google File System (GFS). Sadly, GFS i1s
not an open source.

Doug cutting and Yahoo! reverse engineered the model GFS and built a parallel Hadoop
Distributed File System (HDEFS). The software or framework that supports HDFS and
MapReduce 1s known as Hadoop. Hadoop 1s an open __ (3)  and distributed by Apache.

2. Framework of Hadoop Processing

Let’s draw an analogy from our daily life to understand the working of Hadoop. The
bottom of the pyramid of any firm are the people who are __(4)  contributors. They can be
analyst, programmers, manual labors, chefs, etc. Managing their work is the project manager.
The project manager is responsible for a successful _ (5)  of the task. He needs to
distribute labor, smoothen the coordination among them etc. Also, most of these firms have a
people manager, who 1s more concerned about retaining the head count.

Hadoop works in a similar format. On the _ (6) we have machines arranged in
parallel. These machines are analogous to individual contributor in our analogy. Every
machine has a data node and a task tracker. Data node 1s also known as HDFS (Hadoop
Distributed File System) and task tracker 1s also known as map-reducers.

Data node contains the entire set of data and task tracker does all the __(7) . You can

1magine task tracker as your arms and leg, which enables you to do a task and data node as
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your brain, which contains all the information which you want to process. These _ (8) are
working 1n silos and it 1s very essential to coordinate them. The task trackers (project manager
in our analogy) in different machines are coordinated by a job tracker. Job tracker makes sure
that each operation 1s completed and if there is a process failure at any __(9) . it needs to
assign a duplicate task to some task tracker. Job tracker also distributes the entire task to all
the machines.

A name node on the other hand coordinates all the data nodes. It governs the distribution
of data going to each machine. It also checks for any kind of purging which have happened on
any machine. If such purging happens, it finds the _ (10)  data which was sent to other
data node and duplicates it again. You can think of this name node as the people manager in

our analogy which is concerned more about the retention of the entire dataset.

Text B

Apache Spark

Apache Spark 1s an open source parallel processing framework for running large-scale
data analytics applications across clustered computers. It can handle both batch and real-time
analytics and data processing workloads.

Spark became a top-level project of the Apache Software Foundation in February 2014,
and version 1.0 of Apache Spark was released in May 2014. Spark version 2.0 was released in
July 2016.

The technology was initially designed in 2009 by researchers at the University of
California, Berkeley as a way to speed up processing jobs in Hadoop systems.

Spark Core, the heart of the project that provides distributed task transmission,
scheduling and I/O functionality, provides programmers with a potentially faster and more
flexible alternative to MapReduce. MapReduce 1s the software framework to which early
versions of Hadoop were tied. Spark’s developers say it can run jobs 100 times faster than

MapReduce when processed in memory, and 10 times faster on disk.

1. How Apache Spark works

Apache Spark can process data from a variety of data repositories, including the Hadoop
Distributed File System (HDFS), NoSQL databases and relational data stores, such as Apache
Hive. Spark supports in-memory processing to boost the performance of big data analytics

applications, but it can also perform conventional disk-based processing when data sets are
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too large to fit into the available system memory.

The Spark Core engine uses the resilient distributed data set, or RDD, as its basic data
type. The RDD is designed in such a way so as to hide much of the computational complexity
from users. It aggregates data and partitions it across a server cluster, where it can then be
computed and either moved to a different data store or run through an analytic model. The
user doesn’t have to define where specific files are sent or what computational resources are
used to store or retrieve files.

In addition, Spark can handle more batch processing applications than MapReduce.

2. Spark libraries

The Spark Core engine functions partly as an application programming interface (API)
layer and underpins a set of related tools for managing and analyzing data. Aside from the
Spark Core processing engine, the Apache Spark API environment comes packaged with

some libraries of code for use in data analytics applications.

2.1 Spark Core

Spark Core 1s the foundation of the overall project. It provides distributed task
dispatching, scheduling, and basic I/O functionalities, exposed through an application
programming interface (for Java, Python, Scala, and R) centered on the RDD abstraction (the
Java API 1s available for other JVM languages, but is also usable for some other non-JVM
languages, such as Julia, that can connect to the JVM). This interface mirrors a
functional/higher-order model of programming: a“driver "program invokes parallel operations
such as map, filter or reduce on an RDD by passing a function to Spark, which then schedules
the function’s execution in parallel on the cluster. These operations, and additional ones such
as joins, take RDDs as input and produce new RDDs. RDDs are immutable and their
operations are lazy; fault-tolerance is achieved by keeping track of the “lineage ” of each RDD
(the sequence of operations that produced it) so that it can be reconstructed in the case of data
loss. RDDs can contain any type of Python, Java, or Scala objects.

Besides the RDD-oriented functional style of programming, Spark provides two
restricted forms of shared variables: broadcast variables and accumulators. Broadcast
variables reference read-only data that needs to be available on all nodes, while accumulators

can be used to program reductions in an imperative style. Transform an RDD into a new
RDD.

2.2 Spark SQL

Spark SQL is a component on top of Spark Core that introduces a data abstraction called
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DataFrames, which provides support for structured and semi-structured data. Spark SQL
provides a domain-specific language (DSL) to manipulate DataFrames in Scala, Java, or
Python. It also provides SQL language support, with command-line interfaces and
ODBC/IDBC server. Although DataFrames lacks the compile-time type-checking afforded by
RDDs, as of Spark 2.0, the strongly typed DataSet is fully supported by Spark SQL as well.

2.3 Spark Streaming

Spark Streaming uses Spark Core’s fast scheduling capability to perform streaming
analytics. It ingests data in mini-batches and performs RDD transformations on those
mini-batches of data. This design enables the same set of application code written for batch
analytics to be used in streaming analytics, thus facilitating easy implementation of lambda
architecture. However, this convenience comes with the penalty of latency equal to the
mini-batch duration. Other streaming data engines that process event by event rather than in
mini-batches include Storm and the streaming component of Flink. Spark Streaming has
support built-in to consume from Kafka, Flume, Twitter, ZeroMQ, Kinesis, and TCP/IP
sockets.

In Spark 2.x, a separate technology based on Datasets, called Structured Streaming, that

has a higher-level interface 1s also provided to support streaming.

2.4 MLIlib (Machine Learning Library)

Spark MLIib is a distributed machine learning framework on top of Spark Core that, due
in large part to the distributed memory-based Spark architecture, is as much as nine times as
fast as the disk-based implementation used by Apache Mahout (according to benchmarks
done by the MLIib developers against the alternating least squares (ALS) implementations,
and before Mahout itself gained a Spark interface), and scales better than Vowpal Wabbit.
Many common machine learning and statistical algorithms have been implemented and are
shipped with MLIib which simplifies large scale machine learning pipelines, including:

e summary statistics, correlations, stratified sampling, hypothesis testing, random data

generation

e classification and regression: support vector machines, logistic regression, linear

regression, decision trees, naive Bayes classification

e collaborative filtering techniques including alternating least squares (ALS)

e cluster analysis methods including k-means, and latent Dirichlet allocation (LDA)

e dimensionality reduction techniques such as singular value decomposition (SVD), and

principal component analysis (PCA)

e feature extraction and transformation functions
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e optimization algorithms such as stochastic gradient descent, limited-memory BFGS
(L-BFGS).

2.5 GraphX

GraphX 1s a distributed graph processing framework on top of Apache Spark. Because it
1s based on RDDs, which are immutable, graphs are immutable and thus GraphX is unsuitable
for graphs that need to be updated, let alone in a transactional manner like a graph database.
GraphX provides two separate APIs for implementation of massively parallel algorithms
(such as PageRank): a Pregel abstraction, and a more general MapReduce style API. Unlike
its predecessor Bagel, which was formally deprecated in Spark 1.6, GraphX has full support
for property graphs (graphs where properties can be attached to edges and vertices).

GraphX can be viewed as being the Spark in-memory version of Apache Giraph, which
utilized Hadoop disk-based MapReduce.

Like Apache Spark, GraphX initially started as a research project at UC Berkeley’s
AMPLab and Databricks, and was later donated to the Apache Software Foundation and the
Spark project.

3. Spark languages

Spark was written in Scala, which is considered the primary language for interacting
with the Spark Core engine. Out of the box, Spark also comes with API connectors for using
Java and Python. Java i1s not considered an optimal language for data engineering or data
science, so many users rely on Python, which 1s simpler and more geared toward data
analysis.

There is also an R programming package that users can download and run in Spark. This
enables users to run the popular desktop data science language on larger distributed data sets

in Spark and to use 1t to build applications that leverage machine learning algorithms.

4. Apache Spark use cases

The wide range of Spark libraries and its ability to compute data from many different
types of data stores means Spark can be applied to many different problems in many
industries. Digital advertising companies use it to maintain databases of web activity and
design campaigns tailored to specific consumers. Financial companies use it to ingest
financial data and run models to guide mvesting activity. Consumer goods companies use it to
aggregate customer data and forecast trends to guide inventory decisions and spot new market

opportunities.
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Large enterprises that work with big data applications use Spark because of its speed and
its ability to tie together multiple types of databases and to run different kinds of analytics

applications.
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. What 1s Apache Spark?
What can Apache Spark do?

What 1s Spark Core?

What 1s Spark MLIib?

algorithms?

What was Spark written 1n?

oo

I Unit 10 1197

P25 5] JE

AR /N 3

B KA 7w F A

ERI T

E R AT

MBS, HEM. REREA. FRD
ML E T

What does the Spark Core engine use as its basic data type?

What are the two restricted forms of shared variables Spark provides?

What does Spark Streaming use Spark Core’s fast scheduling capability to do?

What are the two separate APIs GraphX provides for implementation of massively parallel

10. What do digital advertising companies and consumer goods companies use Apache Spark

to do respectively?
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Text A

Data Visualization

Data visualization 1s viewed by many disciplines as a modern equivalent of visual
communication. It mvolves the creation and study of the visual representation of data,
meaning “ information that has been abstracted in some schematic form, including attributes or
variables for the units of information” .

A primary goal of data wvisualization 1s to communicate information clearly and
efficiently via statistical graphics, plots and information graphics. Numerical data may be
encoded using dots, lines, or bars, to visually communicate a quantitative message. Effective
visualization helps users analyze and reason about data and evidence. It makes complex data
more accessible, understandable and usable. Users may have particular analytical tasks, such
as making comparisons or understanding causality, and the design principle of the graphic
(1.e., showing comparisons or showing causality) follows the task. Tables are generally used
when users will look up a specific measurement, while charts of various types are used to
show patterns or relationships in the data for one or more variables.

Data visualization 1s both an art and a science. It 1s viewed as a branch of descriptive
statistics by some, but also as a grounded theory development tool by others. There 1s an
increasing amount of data created by Internet activity and an expanding number of sensors in
the environment. Processing, analyzing and communicating this data present ethical and

analytical challenges for data visualization. The data scientists help address this challenge.
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1. Overview

Data visualization refers to the techniques used to communicate data or information by
encoding it as visual objects (e.g., points, lines or bars) contained in graphics. The goal is to
communicate information clearly and efficiently to users. It is one of the steps in data analysis
or data science. According to Friedman, the main goal of data visualization is to communicate
information clearly and effectively through graphical means. It doesn’t mean that data
visualization needs to look boring to be functional or extremely sophisticated to look beautiful.
To convey ideas effectively, both aesthetic form and functionality need to go hand in hand,
providing insights into a rather sparse and complex data set by communicating its key-aspects
in a more intuitive way. Yet designers often fail to achieve a balance between form and
function, creating gorgeous data visualizations which fail to serve their main purpose — to
communicate information.

Indeed, Fernanda Viegas and Martin M. Wattenberg suggested that an ideal visualization
should not only communicate clearly, but stimulate viewer engagement and attention.

Data visualization 1s closely related to information graphics, iformation visualization,
scienfific visualization, exploratory data analysis and statistical graphics. In the new
millennium, data wvisualization has become an active area of research, teaching and

development (see Figure 11-1).

Data Science Process

Exploratory
Data
Analysis

Raw Data
Data Is
Collected Processed

Clean
Dataset

Models &
Algorithms

Communicate
Visualize
Report

Make
Decisions

Reality

Figure 11-1 Data visualization is one of the steps in analyzing data and presenting it to users.

2. Characteristics of Effective Graphical Displays

Professor Edward Tufte explained that users of information displays are executing
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particular analytical tasks such as making comparisons or determining causality. The design
principle of the information graphic should support the analytical task, showing the
comparison or causality.

In his book The Visual Display of Quantitative Information, Edward Tufte defines
graphical displays and principles for effective graphical display. He holds that excellence in
statistical graphics consists of complex ideas communicated with clarity, precision and
efficiency. Graphical displays should:

e show the data;

e induce the viewer to think about the substance rather than about methodology, graphic

design, the technology of graphic production or something else;

e avoid distorting what the data has to say;

e present many numbers in a small space;

e make large data sets coherent;

e encourage the eye to compare different pieces of data;

e reveal the data at several levels of detail, from a broad overview to the fine structure;

e serve a reasonably clear purpose: description, exploration, tabulation or decoration;

and

e be closely integrated with the statistical and verbal descriptions of a data set.

Indeed graphics can be more precise and revealing than conventional statistical
computations.

Not applying these principles may result in misleading graphs, which distort the message
or support an erroneous conclusion. Needlessly separating, the explanatory key from the
image itself requires the eye to travel back and forth from the image to the key.

The Congressional Budget Office summarized several best practices for graphical
displays in a June 2014 presentation. These included:

¢ Knowing your audience;

e Designing graphics that can stand alone outside the context of the report; and

e Designing graphics that communicate the key messages in the report.

3. Quantitative messages

Author Stephen Few describes eight types of quantitative messages that users may
attempt to understand or communicate from a set of data and the associated graphs used to
help communicate the message:

e Time-series: A single variable 1s captured over a period of fime, such as the

unemployment rate over a 10-year period. A line chart may be used to demonstrate the
trend (see Figure 11-2).



| Unit 11
Total Revenues and Outlays
Percentage of Gross Domestic Product
28 | _ , 28
Average Dutlays,
1966 to 2015

24 t Outlays

(20.2%)

Revenues

Average Revenues,

12 7 1966 to 2015 12
(17.4%)

B B

4t { 4

D — 'l ' L 'l L i A L L A A - | G

1966 197N 1976 1981 1986 1991 1996 2001 20086 201 2016 2021 2026

Source: Congressional Budget Office.

Figure 11-2 A time series illustrated with a line chart demonstrating trends in

U.S. federal spending and revenue over time.

e Ranking: Categorical subdivisions are ranked in ascending or descending order, such
as a ranking of sales performance (the measure) by sales persons (the category, with

each sales person a categorical subdivision) during a single period. A bar chart may be

used to show the comparison across the sales persons.

e Part-to-whole: Categorical subdivisions are measured as a ratio to the whole (1.e., a

percentage out of 100%). A pie chart or bar chart can show the comparison of ratios,

such as the market share represented by competitors in a market.

e Deviation: Categorical subdivisions are compared against a reference, such as a
comparison of actual vs. budget expenses for several departments of a business for a

given time period. A bar chart can show comparison of the actual versus the reference

amount.

e Frequency distribution: Shows the number of observations of a particular variable for
given intervals, such as the number of years in which the stock market return is
between intervals such as 0-10%, 11%-20%, etc. A histogram, a type of bar chart, may
be used for this analysis. A boxplot helps visualize key statistics about the distribution,

such as median, quartiles, outliers, etc.

e Correlation: Comparison between observations represented by two variables (XY) to
determine 1if they tend to move in the same or opposite directions. For example,

plotting unemployment (X) and inflation (Y) for a sample of months. A scatter plot is

typically used for this message (see Figure 11-3).

J/F'\\
203
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U.S. Phillips Curve: Inflation vs Unemployment - 1/2000 to 8/2014

Inflation %

1 Y=4.726-0.3639X
RZ=.271 . .
R =-521

3 4 5 6 7 8 9 10
Unemployment %

Source Data: FRED Dotabase
Inflation: CPI for All Urban Consumers
Figure 11-3 A scatter plot illustrating negative correlation between two variables

(inflation and unemployment) measured at points in time.

e Nominal comparison: Comparing categorical subdivisions in no particular order, such
as the sales volume by product code. A bar chart may be used for this comparison.

e Geographic or geospatial: Comparison of a variable across a map or layout, such as the
unemployment rate by state or the number of persons on the various floors of a
building. A cartogram is a typical graphic used.

Analysts reviewing a set of data may consider whether some or all of the messages and

graphic types above are applicable to their task and audience. The process of trial and error to

identify meaningful relationships and messages in the data 1s part of exploratory data analysis.

4. Visual Perception and Data Visualization

A human can distinguish differences in line length, shape, orientation, and color (hue)
readily without significant processing effort; these are referred to as “pre-attentive attributes.”
For example, it may require significant time and effort (attentive processing) to identify the
number of times the digit “5” appears in a series of numbers; but if that digit is different in
size, orientation, or color, instances of the digit can be noted quickly through pre-attentive
processing.

Effective graphics take advantage of pre-attentive processing and attributes and the
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relative strength of these afttributes. For example, since humans can more easily process
differences in line length than surface area, it may be more effective to use a bar chart (which
takes advantage of line length to show comparison) rather than pie charts (which use surface
area to show comparison).

Almost all data visualizations are created for human consumption. Knowledge of human
perception and cognition 1s necessary when designing intuitive visualizations. Cognition
refers to processes in human beings like perception, attention, learning, memory, thought,
concept formation, reading, and problem solving. Human visual processing is efficient in
detecting changes and making comparisons between quantities, sizes, shapes and variations in
lightness. When properties of symbolic data are mapped to visual properties, humans can
browse through large amounts of data efficiently. It is estimated that 2/3 of the brain’s
neurons can be involved in visual processing. Proper visualization provides a different
approach to show potential connections, relationships, etc. which are not as obvious in

non-visualized quantitative data. Visualization can become a means of data exploration.

5. Terminology

Data wvisualization involves specific terminology, some of which is derived from
statistics. For example, author Stephen Few defines two types of data, which are used in
combination to support a meaningful analysis or visualization:

e Categorical: Text labels describing the nature of the data, such as “Name” or “Age” .

This term also covers qualitative (nonnumerical) data.

e Quantitative: Numerical measures, such as “25” to represent the age in years.

Two primary types of information displays are tables and graphs.

A table contains quantitative data organized into rows and columns with categorical
labels. It 1s primarily used to look up specific values. In the example above, the table might
have categorical column labels representing the name (a qualitative variable) and age (a
quantitative variable), with each row of data representing one person (the sampled
experimental unit or category subdivision).

A graph is primarily used to show relationships among data and portrays values encoded
as visual objects (e.g., lines, bars, or points). Numerical values are displayed within an area
delineated by one or more axes. These axes provide scales (quantitative and categorical) used

to label and assign values to the visual objects. Many graphs are also referred to as charts.

6. Data Presentation Architecture

Data presentation architecture (DPA) 1s a skill-set that seeks to idenfify, locate,
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manipulate, format and present data in such a way as to optimally communicate meaning and
proper knowledge.

Historically, the term data presentation architecture 1s attributed to Kelly Lautt. Data
Presentation Architecture (DPA) 1s a rarely applied skill set critical for the success and value
of Business Intelligence. DPA 1s neither an IT nor a business skill set but exists as a separate
field of expertise. Often confused with data visualization, data presentation architecture is a
much broader skill set that includes determining what data on what schedule and in what
exact format i1s to be presented, not just the best way to present data that has already been

chosen. Data visualization skills are one element of DPA.

6.1 Objectives

DPA has two main objectives:

e To use data to provide knowledge in the most efficient manner possible (minimize
noise, complexity, and unnecessary data or detail given each audience’s needs and
roles).

e To use data to provide knowledge in the most effective manner possible (provide
relevant, timely and complete data to each audience member in a clear and
understandable manner that conveys important meaning, is actionable and can affect

understanding, behavior and decisions).

6.2 Scope

With the above objectives in mind, the actual work of data presentation architecture
consists of:

e Creating effective delivery mechanisms for each audience member depending on their
role, tasks, locations and access to technology

e Defining important meaning (relevant knowledge) that i1s needed by each audience
member in each context

e Determining the required periodicity of data updates (the currency of the data)

e Determining the right timing for data presentation (when and how often the user needs
to see the data)

e Finding the right data (subject area, historical reach, breadth, level of detail, etc.)

e Utilizing appropriate analysis, grouping, visualization, and other presentation formats

6.3 Related fields

DPA work shares commonalities with several other fields, including:
e Business analysis in determining business goals, collecting requirements, mapping

PIrocCeEsses.
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e Business process improvement in that its goal is to improve and streamline actions and
decisions in furtherance of business goals.

e Data visualization in that it uses well-established theories of visualization to add or
highlight meaning or importance in data presentation.

e Graphic or user design: As the term DPA 1s used, it falls just short of design in that it
does not consider such detail as colour palates, styling, branding and other aesthetic
concerns, unless these design elements are specifically required or beneficial for
communication of meaning, impact, severity or other information of business value.
For example:

(1) choosing locations for various data presentation elements on a presentation
page (such as in a company portal, in a report or on a web page) in order to convey
hierarchy, priority, importance or a rational progression for the user 1s part of the DPA
skill-set;

(2) choosing to provide a specific colour in graphical elements that represent data
of specific meaning or concern 1s part of the DPA skill-set

e Information architecture, but information architecture’s focus 1s on unstructured data
and therefore excludes both analysis (in the statistical/data sense) and direct

transformation of the actual content (data, for DPA) into new entities and combinations.

2 New Words

discipline ['disiplin] n.F Ff
v. )| ZF
variable ['veariabl] nZ¥, TRy, TE
adi. FT R0y, FEWH, 4w, TEH
plot [plot] n.
v. % A
dot [dat] n. &, 85
VEAE - FiTA
evidence ['evidans] ntiR, 2F, WHa, %, RE
usable ['ju:zebl] adi. 7] FI#y, & TF /8
causality [ko:'zaeliti] n.HARxX &R
measurement ['me3amant] nllEx, BE, (EFH) R~ EERALH
chart [t[a:t] n. P 5%
vi. il
Sensor ['sensa] nts R

aesthetic [i:s'Betik] adi. €%, FEH
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sparse
attention
millennium
precision
distort
coherent
reveal
tabulation
decoration
verbal

precise

misleading
chartjunk
extraneous

interior

gratuitous
explanatory
debris
unemployment
deviation

interval

histogram
quartile
outlier
inflation
cartogram
perception
hue
cognition
neuron
combination
categorical
qualitative

nonnumerical

a'ten[an]
mi'leniam]

pri'sizan]

mis’li:din]
t[ a:td3ank]

eks'treinjas]

in'tisria]
gra'tju:itas]
iks'pleenatari]

|

|

|
[.Anim’plaimant]
[.di:vi'eif an]

|

‘histaugraem)|
'kwo:tail]
‘autlais]
infleifan]
'ka:tegraam]

pa'sep/an]

kog'nifan]
‘njuaron]
Kkombi'neifan]
kaeti'gorikal]
'kwolitativ]

‘nonnju'merikal]

adj. &V 0, W E
nE&EN, KEE

n. T

vi.Ed (FE%E) , &k
adj.— Wy, ETH

vi B, B, BT
nfEx, F
nABAT, AW, KT
adj. @ 3k

adj R H, EFH

n. K

adj. 5 % W, A AR
n. b % P &
adj. o F

adi. NP Hy, Y

n. A E

adj. % sb W, TE BN
adj il By, FEREEME Y
nB R, &%

nx b, K A%
nfiz, ¥&

n. 6 Fa, BB

n. B 8] [8] [

n.AE R H

n. 4 L %%

n.ESEE, FHHE

n 8GR AK, ORI

nG it E, RAHME; B A

nIEME, B, B
n&#, e, ¥
n.A A

n. 4, AT
nt4, k&, &

adj. /KW, % RFIM; TRMH, Exm

adj. B WEHy, MR _EH
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quantitative ['kwontitativ] adj. B EW; £ EMW
subdivision ['sabdivizan] n. 45, —8p

portray [po:'trei] v L, Wit

delineate [di'linieit] V.22 8, A E

axes ['=ksi:z] n.%h

scale [skeil] nZ| g, BE, b, BECE, 4
intelligence [in'telid3ans] ngh, &

expertise [.ekspa'ti:z] nERXWENL, F1&AK
confused [ken'fju:zd] adi. B ey, ke

exact [ig'zaekt] adi FH ), WHH
complexity [kem'pleksiti] ng M; BARNEY
unnecessary [An'nesisari] adj. &~ ShbEH, % A

role [raul] n. e, F4%

convey [ken'vei] vtfeik, #ib

periodicity [pieria'disiti] n.J& HA

grouping ['gru:pin] n. -4l

improvement [im'pru:vmant] n.ixdt, H#HF

streamline ['stri:mlain] vEIMRAL; FBE, FH i FERAEA
severity [si'veriti] n o, TR, TE, B
portal ['po:tal] aNE, [TH

hierarchy ['haisra:ki] n. =R

priority [prai'oriti] nft %, HEH

rational ['rafonl] adi BB W), £¥wy, HEHEW
exclude [iks'klu:d] viIE A, HESF

2 Phrases

data visualization BoAE T AL

visual communication W tE ik, W th
visual representation R

statistical graphics ZitHE, ZtEBF
design principle w1t R

descriptive statistics R T

grounded theory FLAR 2 4

Internet of things 1 Bk M

data analysis BAR T

B e F

data science
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hand in hand BF, FuF; WA
data set BAE &
fail to SRR
broad overview FEWAAA, %
fine structure R
integrate with ... fE G- &
Congressional Budget Office *ELWMEHINE
line chart ME, 2H, EPExX
categorical subdivision 2K 7| 48 2+
ascending order vils
descending order M Fr
bar chart R A
pie chart G A
market share T 3 1 B
frequency distribution IR A
opposite direction R, A8 R 1
scatter plot iR A
trial and error FE R
pre-attentive attribute GRS L 2
be involved in R, HiQ
be derived from R ET
text label XAAFE, XFHFRE; XFAiL, XART
numerical measure BFAEE
visual object At &, WA %
Periodic Table of Visualization B A AL 7 &R R
Methods
business intelligence b i
business analysis R il
colour palate VRN
web page ZNil
= Abbreviations

DPA (Data Presentation Architecture) g 2 MM
IT (Information Technology) 2 BRE A
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2 Notes

[1] Tables are generally used when users will look up a specific measurement, while charts of

various types are used to show patterns or relationships in the data for one or more
variables.
Af)rh, while J&—/NEE, EEEDIFFIRGA)T, FoRdbl, EEGE “i” . when
users will look up a specific measurement - —/~ [APIR1E M 7], 12118 15 are generally
used. to show patterns or relationships in the data for one or more variables & —>5/jix]
A EE, 1FHBPIRE.

[2] To convey ideas effectively, both aesthetic form and functionality need to go hand in hand,
providing insights into a rather sparse and complex data set by communicating its
key-aspects in a more intuitive way.

A f]H, To convey ideas effectively fi& — N ahial A G, 1FHRIRIE. providing
insights into a rather sparse and complex data set by communicating its key-aspects in a
more intuitive way & — PMIRLE A FE IR, TF4S SORE .

[3] Not applying these principles may result in misleading graphs, which distort the message
or support an erroneous conclusion.

A f]H, Not applying these principles /& —/~a) 44 17 %1%, F3-1E. which distort the

message or support an erroneous conclusion f&—NHER & 4 18 M F), X = iE

misleading graphs #HAT MR UL FH o result in A& L2 “ 37

[4] For example, since humans can more easily process differences in line length than surface

area, it may be more effective to use a bar chart (which takes advantage of line length to
show comparison) rather than pie charts (which use surface area to show comparison).
A#)H, since humans can more easily process differences in line length than surface area
J&— N RRIRVE M 7] o (which takes advantage of line length to show comparison) & —
T M), BIEAIBR 52 a bar chart. (which use surface area to show comparison)t j& —
AETEMNA], BIAIR E pie charts.

[5] Often confused with data visualization, data presentation architecture 1s a much broader
skill set that includes determining what data on what schedule and 1n what exact format is
to be presented, not just the best way to present data that has already been chosen.
A#)H, that includes determining what data on what schedule and in what exact format is
to be presented & —/MEEMA), BHHEAIIRE a much broader skill set. that has already

been chosen tH & — N 1@ Ma], EBIHAIIR & data.
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= Exercises

[Ex. 1] MRHERCHERIE ) E,

1. What is data visualization viewed by many disciplines as?

2. What 1s a primary goal of data visualization?

3. What does data visualization refer to?

4. What are the several best practices for graphical displays the Congressional Budget Office
summarized in a June 2014 presentation?

5. What are the eight types of quantitative messages Author Stephen Few describes that users
may attempt to understand or communicate from a set of data and the associated graphs
used to help communicate the message?

6. What does cognition refer to?

7. What 1s efficient in detecting changes and making comparisons between quantities, sizes,
shapes and variations in lightness?

8. What are the two primary types of information displays mentioned in the passage? What
are they primarily used to respectively?

9. What is data presentation architecture (DPA) ?

10. How many main objectives does DPA have? What are they?

[Ex. 2] EFIE)FRIEENF L.

1. Each mput parameter should have the variable name and its value.

2. If a computer user fails to log off, the system 1s accessible to all.

3. User experience designers are great at making software friendly and usable for new
customers.

4. There are no previous statistics for comparison.

5. On modern hardware and operating systems, it can deliver accuracy and precision in the
microsecond range.

6. A histogram is used to graphically summarize and display the distribution of a process data
sef.

7. You will need hardware, software, and network expertise.

8. This considerably reduces the debugging time and complexity.

9. In addition, unnecessary processing time and resources are being consumed starting and
stopping the transaction.

10. This may have been an improvement, but “breakthrough” was an overstatement.
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[Ex. 3] X%
7 Important Types of Big Data

Big data 1s a term thrown around in a lot of articles, and for those who understand what
big data means that is fine, but for those struggling to understand exactly what big data 1s, it
can get frustrating. There are several definitions of big data as it 1s frequently used as an
all-encompassing term for everything from actual data sets to big data technology and big
data analytics. However, this article will focus on the actual types of data that are contributing
to the ever growing collection of data referred to as big data. Specifically we focus on the data
created outside of an organization, which can be grouped into two broad categories: structured

and unstructured.

1. Structured Data

1.1 Created

Created data 1s just that; data businesses purposely create, generally for market research.
This may consist of customer surveys or focus groups. It also includes more modern methods
of research, such as creating a loyalty program that collects consumer information or asking

users to create an account and login while they are shopping online.

1.2 Provoked

A Forbes Article defined provoked data as, “Giving people the opportunity to express
their views.” Every time a customer rates a restaurant, an employee, a purchasing experience
or a product they are creating provoked data. Rating sites, such as Yelp, also generate this
type of data.

1.3 Transacted

Transactional data i1s also fairly self-explanatory. Businesses collect data on every
transaction completed, whether the purchase 1s completed through an online shopping cart or
in-store at the cash register. Businesses also collect data on the steps that lead to a purchase
online. For example, a customer may click on a banner ad that leads them to the product pages
which then spurs a purchase.

As explained by the Forbes article, “Transacted data is a powerful way to understand
exactly what was bought, where it was bought, and when. Matching this type of data with

other information, such as weather, can yield even more insights.
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1.4 Compiled

Compiled data 1s giant databases of data collected on every U.S. household. Companies
like Acxiom collect information on things like credit scores, location, demographics,
purchases and registered cars that marketing companies can then access for supplemental

consumer data.

1.5 Experimental

Experimental data is created when businesses experiment with different marketing pieces
and messages to see which are most effective with consumers. You can also look at

experimental data as a combination of created and transactional data.

2. Unstructured Data

People in the business world are generally very familiar with the types of structured data
mentioned above. However, unstructured is a little less familiar not because there’s less of it,
but before technologies like NoSQL and Hadoop came along, harnessing unstructured data
wasn’t possible. In fact, most data being created today 1s unstructured. Unstructured data, as
the name suggests, lacks structure. It can’t be gathered based on clicks, purchases or a

barcode, so what is it exactly?

2.1 Captured

Captured data 1s created passively due to a person’s behavior. Every time someone enters
a search term on Google that i1s data that can be captured for future benefit. The GPS info on
our smartphones is another example of passive data that can be captured with big data

technologies.

2.2 User-generated

User-generated data consists of all of the data individuals are putting on the Internet
every day. From tweets, to Facebook posts, to comments on news stories, to videos put up on
YouTube, individuals are creating a huge amount of data that businesses can use to better
target consumers and get feedback on products.

Big data 1s made up of many different types of data. The seven listed above comprise
types of external data included in the big data spectrum. There are, of course, many types of
internal data that contribute to big data as well, but hopefully breaking down the types of data
helps you to better see why combining all of this data into big data 1s so powerful for

business.
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[Ex.4] # FANEEANEAWAE (R 0.

track sophisticated correlations databases insights

visualization algorithms accumulated manipulate environments

Data Visualization

Data visualization 1s a general term that describes any effort to help people understand
the significance of data by placing it in a visual context. Patterns, trends and correlations that
might go undetected in text-based data can be exposed and recognized easier with data
visualization software.

Today’s data visualization tools go beyond the standard charts and graphs used in
Microsoft Excel spreadsheets, displaying data in more _ (1)  ways such as infographics,
dials and gauges, geographic maps, sparklines, heat maps, and detailed bar, pie and fever
charts. The images may include interactive capabilities, enabling users to __(2)  them or
drill into the data for querying and analysis. Indicators designed to alert users when data has

been updated or predefined conditions occur can also be included.

1. Importance of data visualization

Data visualization has become the de facto standard for modern business intelligence(BI).
The success of the two leading vendors in the BI space, Tableau and Qlik —both of which
heavily emphasize (3)  — has moved other vendors toward a more visual approach in
their software. Virtually all BI software has strong data visualization functionality.

Data visualization tools have been important in democratizing data and analytics and
making data-driven __(4)  available to workers throughout an organization. They are
typically easier to operate than traditional statistical analysis software or earlier versions of BI
software. This has led to a rise in lines of business implementing data visualization tools on
their own, without support from IT.

Data visualization software also plays an important role in big data and advanced
analytics projects. As businesses __(5)  massive troves of data during the early years of the
big data trend, they needed a way to quickly and easily get an overview of their data.
Visualization tools were a natural fit.

Visualization is central to advanced analytics for similar reasons. When a data scientist 1s
writing advanced predictive analytics or machine learning  (6) . it becomes important to
visualize the outputs to monitor results and ensure that models are performing as intended.
This 1s because visualizations of complex algorithms are generally easier to interpret than

numerical outputs.
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2. Examples of data visualization

Data visualization tools can be used 1n a variety of ways. The most common use today i1s
as a BI reporting tool. Users can set up visualization tools to generate automatic
dashboards that track company performance across key performance indicators and visually
interpret the results.

Many business departments implement data visualization software to _ (7)  their own
mifiatives. For example, a marketing team might implement the software to monitor the
performance of an email campaign, tracking metrics like open rate, click-through
rateand conversion rate.

As data wvisualization vendors extend the functionality of these tools, they are
increasingly being used as front ends for more sophisticated big data _ (8) . In this setting,
data visualization software helps data engineers and scientists keep track of data sources and

do basic exploratory analysis of data sets prior to or after more detailed advanced analyses.

3. How data visualization works

Most of today’s data visualization tools come with connectors to popular data sources,
including the most common relational _ (9) . Hadoop and a variety of cloud storage
platforms. The visualization software pulls in data from these sources and applies a graphic
type to the data.

Data visualization software allows the user to select the best way of presenting the data,
but, increasingly, software automates this step. Some tools automatically interpret the shape
of the data and detect __(10)  between certain variables and then place these discoveries
into the chart type that the software determines 1s optimal.

Typically, data visualization software has a dashboard component that allows users to

pull multiple visualizations of analyses into a single interface, generally a web portal.

Text B

The 14 Best Data Visualization Tools

Raw data 1s boring and it’s difficult to make sense of it in its natural form. Add
visualization to it and you get something that everybody can easily digest. You can not only
make sense of it faster, but also observe interesting patterns that wouldn’t be apparent from

looking only at stats.
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To make the tedious task of making beautiful charts and maps easier, I’ve made the list
of best data visualization tools available for the job. I've divided the list into two parts; first
covers the tools that require coding and are meant for developers, while the second list
contains data visualization software products that don’t require any coding.

Let’s get started!

1. For Developers

1.1 D3.js

D3.js, short for* Data Driven Documents ”, is the first name that comes to mind when we
think of a Data Visualization Software. It uses HTML, CSS, and SVG to render some
amazing charts and diagrams. If you can imagine any visualization, you can do it with D3. It
1s feature packed, interactivity rich and extremely beautiful. Most of all, it’s free and
open-source.

It doesn’t ship with pre-built charts out of the box, but has anice gallery which
showcases what’s possible with D3. There are two major concerns with D3 js: 1t has a steep
learning curve and it 1s compatible only with modern browsers (IE 9+). So pick it up only
when you have enough time in hand and are not concerned about displaying your charts on

older browsers.

1.2 FusionCharts

FusionCharts has probably the most exhaustive collection of charts and maps. With over
90+ chart types and 965 maps, you’ll find everything that you need right out of the box. It not
only supports modern browsers, but also older browsers starting from IE 6.

FusionCharts supports both JSON and XML data formats, and you can export charts in
PNG, JPEG, SVG or PDF. They have a nice collection of business dashboards and live
demos for inspiration.

Their charts and maps work across all devices and platforms, are highly customizable
and have beautiful interactions. One thing to keep in mind about FusionCharts 1s that it’s
slightly expensive. But you can always get started with their unrestricted free trial and then

buy if you like it.
1.3 Chart.js

Chart.js 1s a tiny open source library that supports just six chart types: line, bar, radar,
polar, pie and doughnut. But the reason I like 1t 1s that sometimes that’s all the charts one

needs for a project. If the application 1s big and complex, then libraries like Google Charts
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and FusionCharts makes sense, otherwise for small hobby projects Chart.js is the perfect
solution.

It uses HTMLS canvas element for rendering charts. All the charts are responsive and
use flat design. It 1s one of the most popular open-source charting libraries to emerge recently.

Check out the documentation for live examples of all six chart types.

1.4 Google Charts

Google Charts renders charts in HTMLS5/SVG to provide cross-browser compatibility
and cross-platform portability to iPhones and Android. It also includes VML for supporting
older IE versions.

It offers a decent number of charts which covers the most commonly used chart types
like bar, area, pie and gauges. It 1s flexible and user friendly (because Google!). You can

view this gallery to get an idea of various charts and the type of interactions to expect.

1.5 Highcharts

Highcharts 1s another big player in the charting space. Like FusionCharts, it also offers a
diverse range of charts and maps right out of the box. Other than normal charts, it also offers a
different package for stock charts called Highstock which 1s also feature rich.

It allows exporting charts in PNG, JPG, SVG and PDF. You can view the various chart
types it offers in the demo section. Highcharts 1s free for non-commercial and personal use,

but you will have to buy a license for deploying it in commercial applications.

1.6 Leaflet

Leaflet i1s an open-source library developed by Vladimir Agafonkin for mobile-friendly
interactive maps. It 1s extremely light (at just 33kb) and has lots of features for making any
kind of maps. It uses HTML5 and CSS3 for rendering maps, and works across all major
desktop and mobile platforms. In the words of Vladimir Agafonkin, Leaflet 1s designed with
simplicity, performance and usability in mind.

There is a wide range of plugins available for adding features like animated markers,
heatmaps etc. that extend the core functionality. If you are thinking of developing an

application that involves maps, you should give Leaflet a try.

1.7 Dygraphs

Dygraphs 1s an open-source JavaScript charting library for handling huge data sets. It’s
fast, flexible and highly customizable. It works 1n all major browsers (including IE8) and has

an active community.
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Dygraphs has defined a niche use case for itself and won’t be the perfect solution for all
your needs. But it will work for you more often than not whenever you are handling large

datasets. To explore what is possible, check out this nicely designed demo gallery.

2. Non-Developers

2.1 Datawrapper

Datawrapper is an online tool for making interactive charts. Once you upload the data
from CSV file or paste it directly into the field, Datawrapper will generate a bar, line or any
other related visualization. Many reporters and news organizations use Datawrapper to embed

live charts into their articles. It 1s very easy to use and produces effective graphics.

2.2 Tableau

Tableau Public is perhaps the most popular visualization tool which supports a wide
variety of charts, graphs, maps and other graphics. It 1s a completely free tool and the charts
you make with it can be easily embedded in any web page. They have a nice gallery which
displays visualizations created via Tableau.

Although it offers charts and graphics that are much better than other similar tools, I
don’t ‘love’ to use its free version because of the big footer it comes with. If it’s not as big a
turn-off for you as it 1s for me, then you should definitely give it a try. Or if you can afford it,

you can go for a paid version.

2.3 Raw

Raw defines itself as the missing link between spreadsheets and vector graphics. It is
built on top of D3.js and 1s extremely well designed. It has such an intuitive interface that
you’ll feel like you’ve used it before. It is open-source and doesn’t require any registration.

It has a library of 16 chart types to choose from and all the processing i1s done in browser.
So your data 1s safe. RAW 1s highly customizable and extensible, and can even accept new

custom lﬂ}"ﬂlltS.

2.4 Timeline JS

As the name suggests, Timeline JS helps you create beautiful timelines without writing
any code. It is a free, open-source tool which 1s used by some of the most popular websites
like Time and Radiolab.

It’s very easy to follow four-step process to create your timeline which 1s explained here.

Best part? It can pull in media from a variety of sources and has built-in support for Twitter,
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Flickr, Google Maps, YouTube, Vimeo, Vine, Dailymotion, Wikipedia, SoundCloud and

other similar sites.

2.5 Infogram

Infogram enables you to create both charts and infographics online. It has a restricted
free version and two paid options which include features like 200+ maps, private sharing and
icons library etc.

It comes with an easy-to-use interface and its basic charts are well designed. One feature
that I don’t like 1s the huge logo that you get when you try to embed interactive charts mto
your webpage (in free version). It will be better if they can make it like the little text that

Datawrapper uses.

2.6 Plotly

Plotly 1s a web-based data analysis and graphing tool. It supports a good collection of
chart types with built in social sharing features. The charts and graph types available have a
professional look and feel. Creating a chart 1s just a matter of loading in your information and
customizing the layout, axes, notes and legend. If you are looking to get started, you can find

some 1nspiration here.

2.7 ChartBlocks

ChartBlocks 1s another online chart builder that 1s well designed and allows you to build
basic charts very quickly. It has a limited number of chart types, but that will not be a problem
as most common chart types are covered.

It allows you to pull in data from multiple external sources like spreadsheets and
databases. After you have made the chart, you can either export it via SVG or PNG, embed it

in your website or share it on social media.

2 New Words

digest [dai'dzest] v, BAE; BT, ok; FKE
['daidzest] nygkK, BE

stats [steets] n.gits, 41tk (=statistics)

tedious ['ti:dias] adj LI HY, LK Z PRI

diagram ['daiagraam] n. @3k

gallery ['gaelori] n. P B

showcase ['[ sukeis] n. (W JE AR 18 3 E) PRI AR

exhaustive [ig'zo:stiv] adj. itk my, MIKH, FAH



dashboard ['dae[.bo:d]
demo [ demau]
inspiration [Linspa'reifan]
customizable ['knstamaizabl]
doughnut ['daunat]

hobby ['hobi]
responsive [ris'ponsiv]
compatibility [kem,paetibiliti]
gauge [ged3]

usability [ju:za'bilati]
heatmap [hi:tmaep]
intuitive [intju:itiv]
registration [redzis'treif an]
extensible [ik'stensibl]
timeline ['taimlain]
restricted [ris'triktid]

2 Phrases

make sense of. ..
Data Driven Documents
steep learning curve
be compatible with
pick up on ...

be concerned about
free trial

canvas element
rendering chart

flat design

stock chart
animated marker
use case

more often than not
web page

turn-off

a variety of

n. LA

nJil P, R, EH
n. |8 37 K

n. b 4 F 4F

adj."¥ Bl Y

n. F A
nAER, B, BEX
n. &

n. 7] Jfl &

n. % H

nE M, &b

adj.¥[§ Wy, FIEKH
n. B8], B JE] 4%
adj. % R % &y, AR

P eeeee HYy & L

B HE IR 5 8 A

BE U By 2 5] dh &
EAE, — X

RO AERK

K, HEA

% %R

H A 6%

78 4 A

i A% it

it 2 1

o @ H e, ohEFERF
A 1

FE, ZF

Zyi

EAHY (REFHo) HEY
% # 8

|UMHf§?
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social sharing HRHE
limited number Lk
social media 2 R

2 Abbreviations
CSS (Cascading Style Sheets) EEFEAEK
SVG (Scalable Vector Graphics) 6 7 4 kB E D
JSON (JavaScript Object Notation) JS *t & ARiE
XML (eXtensible Markup Language) Y EARICEE
PNG (Portable Network Graphic) #4528 1%
JPEG (Joint Photographic Experts Group) BA EGE KN4
PDF (Portable Document Format) R WO S
CSV (Comma-Separated Values) HEEoRE, FALEE

= Exercises

[Ex. 5] MR HBEET.

l.

o

D3 js 1s short for . It 1s the first name that comes to mind when we think of
a Data Visualization Software. It uses , , and to render
some amazing charts and diagrams.
. FusionCharts supports both and data formats, and you can export
charts in PNG, JPEG, SVG or PDF.
. Chart.js 1s a tiny that supports just six chart types: . ,
radar, polar, and doughnut.
. Google Charts offers a decent number of charts which covers the most commonly used
chart types like , , and
Dygraphs 1s an open-source for handling huge data sets. It’s fast,
and highly . It works 1n all major browsers (including IES)
and has
. Datawrapper 1s an online tool for making . Once you upload the data from
CSV file or paste it directly into ., Datawrapper will generate a bar, line or
any other

. Tableau Public 1s perhaps the most popular visualization tool which supports a wide variety

of , i and other graphics.

. Raw defines itself as the missing link between and . It 1s built

on top of D3.js and is extremely well designed. It has a library of to choose
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from and all the processing is done in

9. Infogram enables you to create both charts and infographics . It has a

and two paid options which include features like

and 1cons library etc.

10. Plotly 1s a data analysis and graphing tool. It supports a good collection of
chart types with
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Unit 12

Text A

How to Manage Big Data’s Big Security Challenges

As the amount of data being collected continues to grow, more and more companies are
building big data repositories to store, aggregate and extract meaning from their data. Big data
provides an enormous competitive advantage for corporations, helping businesses tailor their
products to consumer needs, 1dentify and minimize corporate inefficiencies, and share data
with user groups across the enterprise. With a growth rate of 58 percent in 2017 alone, these
technologies and their benefits are here to stay.

Unfortunately, legitimate organizations aren’t the only groups that are going big. Large
sets of consolidated data are a tempting target for cyber attackers. Breaching an organization’s
big data repository can provide criminal groups with bigger payoffs. And when attackers set
their sights on big data repositories, the effects can be devastating for the affected
organizations. Terabytes of data in these repositories may include a company’s crown
jewels customer data, employee data, and trade secrets. The recent data breach at Target
1s estimated to cost the company upwards of $1.1 billion, and the PlayStation breach cost
Sony an estimated $171 million. A breach in a big data repository could be even more
damaging at a financial institution or healthcare provider, where the value of the data is

extremely high and government regulations come into play.

1. The Data

The variety, velocity and volume of big data amplify the security management challenges
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that are addressed in traditional security management. Big data repositories will include
information deposited by various sources across the enterprise. This variety of data makes
secure access management a challenge. Each data source will have its own access restrictions
and security policies, making it difficult to balance appropriate security for all data sources
with the need to aggregate and extract meaning from the data. For example, a big data
environment may include a dataset with proprietary research information, a dataset requiring
regulatory compliance, and a separate dataset with personally identifiable information (PII). A
researcher might want to correlate their research with a dataset including PII data, but what
restrictions should be in-place to ensure adequate security? Protecting big data requires
balancing analysis like this with security requirements on a case-by-case basis.

In addition, many of the repositories collect data at high volumes and velocity from a
number of different data sources, and they all might have their own data transfer workflows.
These connections to multiple repositories can increase the attack surface for an adversary. A
big data system receiving feeds from 20 different data sources may present an attacker with

20 viable vectors to attempt to gain access to a cluster.

2. The Infrastructure

Another big data challenge 1s the distributed nature of big data environments. Compared
with a single high-end database server, distributed environments are more complicated and
vulnerable to attack. When big data environments are distributed geographically, physical
security controls need to be standardized across all accessible locations. When data scientists
across the organization want access to information, perimeter protection becomes important
and complicated to ensure access to users while protecting the system from a possible attack.
With a large number of servers, there i1s an increased possibility that the configuration of

servers may not be consistent — and that certain systems may remain vulnerable.

3. The Technology

An additional big data security challenge 1s that big data programming tools,
including Hadoop and NoSQL databases, were not originally designed with security in mind.
For example, Hadoop originally didn’t authenticate services or users, and didn’t encrypt data
that’s transmitted between nodes in the environment. This creates vulnerabilities for
authentication and network security. NoSQL databases lack some of the security features
provided by traditional databases, such as role-based access control. The advantage of NoSQL
1s that it allows for the flexibility to include new data types on the fly, but defining security

policies for this new data 1s not straightforward with these technologies.
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4. Securing Big Data

So what can be done to help bring the security of traditional database management to big
data? Several organizations describe and define different security controls. The SANS
Institute provides a list of 20 security controls. The list contains several controls that I would
recommend to address the security challenges presented by big data.

e Application Software Security. Use secure versions of open-source software. As
described above, big data technologies weren’t originally designed with security in
mind. Using open-source technologies like Apache Accumulo or the .20.20x version
of Hadoop or above can help address this challenge. In addition, proprietary
technologies like Cloudera Sentry or DataStax Enterprise offer enhanced security at
the application layer. Specifically, Sentry and Accumulo also support role-based
access control to enhance security for NoSQL databases.

e Maintenance, Monitoring, and Analysis of Audit Logs. Implement audit logging
technologies to understand and monitor big data clusters. Technologies like Apache
Oozie can help implement this feature. Keep in mind that security engineers in the
organization need to be tasked with examining and monitoring these files. It’s
important to ensure that auditing, maintaining, and analyzing logs are done
consistently across the enterprise.

e Secure Configurations for Hardware and Software. Build servers based on secure
images for all systems in your organization’s big data architecture. Ensure patching is
up to date on these machines and that administrative privileges are limited to a small
number of users. Use automation frameworks, like Puppet, to automate system
configuration and ensure that all big data servers in the enterprise are uniform and
secure.

e Account Monitoring and Control. Manage accounts for big data users. Require strong
passwords, deactivate inactive accounts, and impose a maximum permitted number of
failed log-in attempts to help stop attacks from getting access to a cluster. It’s
important to note that the enemy isn’t always outside of the organization. Monitoring
account access can help reduce the probability of a successful compromise from the
inside.

Organizations that are serious about big data security should consider these first steps.

Cyber criminals are never going to stop being on the offensive, and with such a big target to
protect, it 1s prudent for any enterprise utilizing big data technologies to be as proactive as

possible in securing its data.



= New Words

challenge

repository

aggregate

extract

tailor

enormous
iefficiency
consolidated
tempting
attacker
recognition
devastating
amplify
deposit

dataset
regulatory
adequate
workflow
adversary
configuration
authenticate
node
vulnerability

straightforward

patch

automation

['tfzelind3)]

[ri'pozitari]

[zegrigeit]

[iks'traekt]
['teila]

[i'lno:mas]
[ini'fi[ ansi]
[ken'solideitid]
[temptin]
[e'teka]
[.[rekag'nifan]
[devasteitin]
[[=emplifai]
[di'pozit]

[deiteset]
[regjulatari]
[‘cedikwit]
['wa:kflau]

[‘sedvasaeri]

[kenfigju'reifan]

[0:'8entikeit]
[naud]
[.valnara'bilati]

[streit'fo:wad]

[paet]

[o:te'meifan]
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framework [freimwa:k]
uniform [ju:niform]
deactivate [di:'zektiveit]
inactive [in'aektiv]
probability [[proba'biliti]
offensive [@'fensiV]
prudent ['(pru:dant]

2 Phrases

consumer need

share with

crown jewels

trade secret

upwards of

financial institution
government regulation
come into play

on a case-by-case basis
data transfer

distributed environment
programming tool
role-based access control
on the fly

proprietary technology
application layer
permit of

cyber criminal

as proactive as possible

2 Abbreviations

nA g, R, EH

adj. 5, —®y, AR @Y, —BH
vr.{%ﬁ’;ﬁ, fﬁ%@i}ﬁ

adj. T iESN Y, (7R

nF M, A, BE
adj. 7T IR®y, TALwy, BCEHEMEN
n B, HH

adj. i 1LY

ZEPHEK, HEHWEK
SDE, 45, 2k

Zoo k4, Tk %
kB, AT L
Lts %T
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BATEH, BUFEHN

It 46 7 o
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BFikit T B
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¥

i+ JALIE
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MA SRR
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PII (Personally Identifiable Information)
SANS (SysAdmin, Audit, Network, Security)
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2 Notes

[1] Big data provides an enormous competitive advantage for corporations, helping businesses
tailor their products to consumer needs, identify and minimize corporate inefficiencies,
and share data with user groups across the enterprise.

A 4]+, helping businesses tailor their products to consumer needs, identify and minimize
corporate inefficiencies, and share data with user groups across the enterprise & —~4)] 44
A %535, X an enormous competitive advantage i#F 17 b 75 1. 0H

[2] A breach 1n a big data repository could be even more damaging at a financial institution or
healthcare provider, where the value of the data is extremely high and government
regulations come into play.

A4+)7, where the value of the data is extremely high and government regulations come
into play +&— /M HERR e e iE M A), BIHFIR % at a financial institution or healthcare
provider.

[3] The variety, velocity and volume of big data amplify the security management challenges
that are addressed in traditional security management.

A4)H, that are addressed in traditional security management & —/~ & 15 M), BRI
[ %€ the security management challenges.

[4] With a large number of servers, there 1s an increased possibility that the configuration of
servers may not be consistent and that certain systems may remain vulnerable.

A4]H,  that the configuration of servers may not be consistent and that certain systems
may remain vulnerable st and 4% H N FHF4), {F possibility B[RS, X H AT
FhFE B

. Exercises

[Ex. 1] MRIERCHERIZ ).

1. What are more and more companies doing as the amount of data being collected continues
to grow?

2. What amplify the security management challenges that are addressed i traditional security
management?

3. What may a big data environment include?

4. What do physical security controls need to be when big data environments are distributed
geographically?

5. What is an additional big data security challenge?

6. What is the advantage of NoSQL ?
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7. What are the controls that the author would recommend to address the security challenges
presented by big data?

8. What do proprietary technologies like Cloudera Sentry or DataStax Enterprise offer?

9. What do security engineers in the organization need to be tasked with?

10. What can monitoring account access do?

[Ex. 2] E x5 78#EE N,
1. In this case, you can create a data source that retrieves data from the work items in the
repository.

2. Thus 1s a quick way to have a form that you can edit and tailor according to your requirements.

d

. An attacker who successfully exploited this vulnerability could run arbitrary code as the
logged-on user.

We are using this transistor to amplify a telephone signal.

The dataset might also contain another table with order information.

This establishes a workflow between use cases.

~N S e

Consequently, each registered base node might have different user registries configured if
security is enabled.

8. Older machines will need a software patch to be loaded to correct the date.

9. Admunistrative staff may be deskilled through increased automation and efficiency.

10. At this point, you may activate or deactivate whatever other plugins you wish.

[Ex. 3] RICHEITE.

Big Data 1s the current buzzword in the technology sector, but in fields such as security it
1s much more than this. Businesses are starting to bet strongly on the implementation of tools
based on the collection and analyzing of large volumes of data to allow them to detect
malicious activity. What started out at a fashionable term has turned into a fundamental part
of how we operate.

So, what exactly are the advantages of Big Data? Well, have a think about the current
situation in which the use of mobile devices 1s growing, the Internet of Things has arrived, the
number of Internet users 1s reaching new highs, and quickly you realize that all of this is
prompting an increase in the number of accesses, transactions, users, and vulnerabilities for
technology systems. This results in a surge in raw data (on the World Wide Web, on
databases, or on server logs), which is increasingly more complex and varied, and generated
rapidly.

Given these circumstances, we are encouraged to adopt tools that are capable of
capturing and processing all of this information, helping to visualize its flow and apply

automatic learning techniques that are capable of discovering patterns and detecting anomalies.
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[Ex. 4] K FAlREANE A E CREa 2P0,

monitoring exposure relieves reputational mobile

requirements organization storage independently  growing

Key Challenges for Big Data Security

e Cyber Criminals. As it becomes bigger and more difficult to manage, big data
consequently becomes more appealing to hackers and cyber criminals. Because big
data 1s a dataset of unprecedented size with centralized access, any _ (1)  1s total
exposure. These types of breaches make headlines, incite consumers, and may cause
major _ (2) |, legal, and financial damage.

e Resource Capacity. As an organization collects big data across channels at an
exponential rate, their (3) can grow beyond terabytes. As a result, data
encryption and migration can get bottle-necked or leaky. Additionally, the sheer
volume of data makes implementation of security control unwieldy. The tools required

for (4) and analyzing big data produce massive amounts of their own

security-related data every day, which puts undue pressure on the organization’s
capacity to store and analyze it all.

e Cloud and Remote Access. One answer to the capacity issues of big data is to put it in
the cloud. This _ (5)  some of the burden for storage and processing, but creates
new challenges for protecting it from criminals. And as more businesses allow for
flex-time and __ (6) _ offices, employees have access to sensitive company data via
smart phones, tablet devices, and home laptops. Protecting personal devices becomes a
balancing act between security and productivity.

e Supply Chain and Partner Security. Organizations rarely operate _ (7) . They rely
on supply chain partners and external vendors for many of their business functions.
Information flows in and out of each __(8)  to keep these relationships functioning.
Coordinating the safety of big data across partners is another layer of complexity to a
business’s mformation security challenges.

e Privacy. Both private and public organizations face the _ (9)  challenge of privacy
concerns. Consumers are wary about personal information being collected and stored,
and fearful about security breaches. Plus, there are legislative and regulatory _ (10)  to

keep in mind.
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Text B

The Future of Big Data—Big Data 2.0

For data geeks like myself, it has been a hell of a ride. The rise of big data in marketing
and media has brought great interest and excitement to people. Finally, the creative directors,
C-suite, and account leaders are leaning on the data scientists once again to provide deep
consumer understanding and insights that are backed up and proven by actual consumers.

Today, clients often ask me about the future of big data and what the next step is; how
can we leverage data on an even deeper level in order to extract meaningful consumer insights
that go beyond where we are now? Most of the standard answers are around the ability to get
data and insights in real time and from more devices than ever. While it i1s true that the
connected homes, wearables, and connected cars will allow us to collect a much wider set of
data points, I believe that this 1s just an extension of the existing approach.

It’s time we move beyond structured data and into the prime time of text analytics.

Here’s why.

1. Numeric vs. Emotional

Most of the data points collected today are numerical or binary. They tell us 1f somebody
engaged with a site, how well, how long, and where they engaged, but the data fails to tell
us why. I believe the future of big data—Big Data 2.0 (to coin a term)—is not about more
binary and numeric data points, but instead about asking the deeper questions. Big Data 2.0
should be focused not on what and where but on answering why. It should be concerned with
getting a better understanding of the consumer’s emotional state and the decision logic, and
thereby provide deeper insight into the consumers’ choices. If we focus on why instead of
how often, we can create more meaningful, quality connections between consumers and
brands. In other words, while numbers are great indicators of performance, focusing solely on
them means brands miss the element of human connection.

Take Amazon data as an example. Amazon 1s filled with great numerical indicators. Its
data can tell us the sales ranks (how many sold relative to category), the customer engagement
(how many people shared product reviews), and their satisfaction with the product (the
positive and negative reviews). All of these are great indicators, but they are still very simple
and only tell a small part of the story.

Let’s assume we are a consumer packaged goods company and we want to introduce a

new line of diapers into the market. We decide to look at Amazon in order to better
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understand which products are category leaders (sales rank and number of sales) and how the
consumers like the product itself (reviews). If we analyze these metrics across all diapers, we
have a Big Data 1.0 picture that tells us exactly who sells the most and what the audience
favorite is.

This 1s not enough anymore; Big Data 2.0 needs to be about the why: Why 1s a particular

product the most sold? Why does it have an average rating of 5?

2. What’s the Solution?

For us, the easiest way to get started with Big Data 2.0 1s to focus on the unstructured
data we collect every day. This can be reviews, customer support emails, community forums,
even your own CRM system. The simplest way to look at this data 1s through a process called
text analytics.

Text analytics 1s a fairly straightforward process that breaks out like this:

(1) Acqusition: Collecting and aggregating the raw data you want to analyze

(2) Transforming & Preprocessing: Cleaning and formatting the data to make it easier to
read

(3) Enrichment: Enhancing the data by adding additional data points

(4) Processing: Performing specific analyses and classifications on the data

(5) Frequencies & Analysis: Evaluation of the results and translation into numerical
indicators

(6) Mining: Actual extraction of information

3. Real-World Uses

Here’s a real-world application using our example above. We are trying to understand
the diaper market. In order to not turn this into a step-by-step guide, let’s assume that we
already have collected all diapers reviews as well as their qualitative indicators. That means
we know what sells best and what ranks best/worst. In order to take this to the next level, we
would start to extract words and phrases from the reviews. This will tell us some of the
recurring patterns and their frequencies within the reviews. I actually performed this analysis
by evaluating thousands of reviews and found three very actionable insights we would have

never gotten to without text analytics.

3.1 Why did it sell so well?

When I looked at the reviews of the top-selling product, I found that the most mentioned

” e

terms across the majority of the helpful reviews were “price, special,” and “value.” This
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tells us that people did not buy it because of its quality or features, but because of its pricing.
So when we are launching our product, we want to look at this one for price/value guidance

instead of features.
3.2 Why didn’t people like it?

This one was very revealing. The brand with the most negative reviews had an extremely
high frequency around the terms “tape,” “stick,” “stay closed,” and “open.” After a few
reads, I discovered that consumers had no issues with the usual key features on a diaper such
as “absorbency,” “leakage,” or “softness,” but actually had issues with the tape on the side
of the diaper, and the fact that it kept opening. The amount of negative reviews overall that
mentioned these 1ssues makes us believe that this i1s a feature that brands don’t talk about but

consumers care about.

3.3 Smart filtering

One interesting issue we came across is the fact that a lot of negative reviews were not
actually about the product but rather focused on shipping, stock level, and packaging concerns.
By tagging and removing these from the set, we are able to evaluate purely on a product level
in order to focus on product-related concerns. If we were to list our diaper on Amazon, we
would recommend adding a shipping and stock level guarantee prominently in the copy — a

competitive advantage that speaks directly to consumer concerns.

3.4 What do they want?

From an R&D perspective, this insight 1s worth gold. By evaluating reviews that have
terms like“I wish, " hope, "or* they should, "we are able to detect common features consumers
are looking for when thinking about diapers. These are great insights that address the
constantly changing need of the consumers. We can feed these product feature-specific
insights to our R&D team as well as our copywriters.

As you can see, when analyzing the diaper category just on Amazon alone, Big Data 2.0
yielded insights beyond binary performance indicators. We could see the crowd favorites but
did not (yet) know the “why ”behind purchases, or understand the positive or negative reviews
unfil our text analytics exercise. There are countless consumer insights to be mined from
textual, unstructured data that give us the voice of the consumer, their motivations, and a
deeper understanding of their purchasing behavior.

I hope the above examples and thoughts would give you some good ideas and inspiration
on how to think about text analytics for your organization and projects. Start looking at your
existing data, export your CRM, examine your comments on your website or products

mentioned in topic forums — even emails from your sales department’s ibox. It’s Big Data
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2.0 time and that’s where you’ll find the gold.

2 New Words

geek [gi:k] n. R E
insight ['insait] nidZ A, WiR
leverage [li:veridz] n. AL A 1E A

VR e BT, IR £ F|
wearable ['wearabl] adi. ¥ 5 F 8, F LAY
collect [ka'lekt] vIRE, RE, &, #%
extension [iks'ten[an] nd &, HEK

ni &4
emotional [i'maufanal] adi. [ W, FHEH
binary ['bainari] adj. — 3t #| 80y, ZIELLHy
engaged [in'geidzd] adj A& F
indicator ['indikeita] nIgtr; 8T, T
rank [reenk] n. HEAT

vt |, HET, 8- % 2R
positive ['pozitiv] adji. B E #, FRHH
negative ['negativ] adj. & € oy, HEH
forum ['foirem] n.i3x
acquisition [.aekwi'zi[an] n &, Wk
formatting [fo:maetin] n. AL
enrichment [inrit/ mant] n. K 4
frequency ['fri:kwansi] nIE, KER¥K
qualitative ['kwolitativ] adj. 7€ My
actionable ['sek[ anabl] adj. FTATEI By, T AT HY
revealing [ri'vi:lin] adi A B HAEFIH ; A AR EE; BERLFH
absorbency [eb’so:bansi] n BB, Bk EE A
leakage [li:kid3] nig, WK, Bk
softness ['softnis] n.Zefm,
guarantee [.geeran'ti:] nARAE, fRIEH, FHE

v RIE, IR
competitive [kem'petitiv] adj. 3% F
copywriter [kopiraita] n HEXEEH, | £5F
countless ['kautlis] adj. TTE 8y, AR
motivation [.mauti'vei[an] n. 54 Al



240 REFEL W HIEHIE

2 Phrases

a hell of a

C-suite

back up

real time

prime time

engage with ...

coin a term

be concerned with
emotional state
decision logic

be filled with
customer engagement
product review
community forum
text analytic

raw data

actionable 1nsight
smart filtering
competitive advantage

sales department

2 Abbreviations

CRM (Customer Relationship Management)

. Exercises

(RARMEES) RELH, FHREN, EAZFTH
CRER, o VRBEEE, HEEXLKF LT E

A C, AMA4.
X

SE Hf
AR, # AR
Heeeees Bh, N#F
N 3% — M8 i
XN, KiE
RIS

R

it

P E3h
PR, BRI
HXitdx, HHEBIE
XA

JB 45 B3

T ARAT B 4538

& fb T

% FL Y

HEW, Tl

BEPRREE

[Ex. 5] #RAEIRSCAA 12 1)
1. What question do clients often ask the author?

2. What are most of the data points collected today?

3. What does the author believe?

4. What should Big Data 2.0 be focused on?

5. What can we do if we focus on why instead of how often?
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6. What 1s the simplest way to look at this data?

7. What 1s text analytics?

8. What were the most mentioned terms across the majority of the helpful reviews?

9. What did the brand with the most negative reviews had an extremely high frequency
around?

10. What did Big Data 2.0 do when analyzing the diaper category just on Amazon alone?

SEFEX

S g 45 BE R B 4 K& A PRk

B TEAEWCSR RO SR BRI, SRR 2 1 24 7 TE 7EA KSR A7 e SR A
TR HRIOL R X KHOR AR T BRI SR 5, T B ARAR I 3
SR 07 s TR R PR A A AT R AT A, STl I B S 8
(% 2017 4F H B Sk B T 58%, BCEEH A b AT Ab ¥ 458 L.

RERIE, IR NG ALK . SBAT AR KR S0 4 Mg i 3 WL .
AR L4 1 KB P T DA P03 S R G T KRR . 405t 244 L e K T e 17
i P, o2 S 1 2L 40T R SRS R M S . T3 77 A 2 o B B T S B 2 T B
BB % 500 . R T BRI RS . B H bR T ECR I 2 S50 7
Sk #5ik 11 12278, i PlayStation FISCR MM A BB ARER T 1.7 £ Tk
KR P o B W T B v 4 ML M SR EE T (R AR SR 3 30 T TR, TR A O
YHE LR, BON ST T — ek .

1. 89

REHE B FR R 3 B AN A% St 2 4 8 8 i Il BE R I b o SRR 30008 A7 ok oK
A7k ALV A B FlOR IR IS B o X SRR A 22 4 i) B B I I 7™ 0 B A . B B UORs
A H SRV A) BR A 22 4 S, IX A A5 P B BOE TR 2 PR T O, R A
w22 WELE T RS AR & X HE BB S . B, KREHEA ] ae s LAk
FE B REESR . W EETTEMRNBIR R L AN 0{E S (PID B RMEEE . o
FN A Be A BRI 7 5 4SS N B 0005 B R B S AE SR IE, {EE BZCR U 4 FR
il i Bl R B OR 78 2 B 22 Ak OR3P KRB W EARAE B AR TS D32 8 2 e ERET 446

WEAh, VF 2 A7k e A VE 25 AN IR B0 IR DA e s B A BEWOER B8, F e AT # ] g
HA B O TARRE. 520470 FE R n] ge g it Ry Bt A 20 A
AN R] B IR W A i R B AR Genl LA & $R 445 20 ASATAT B ) 8ok 22107 7] 2L
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2. Ealig s

T3 DN REAE PGS 0 R BRI 5 B i B R 55 s AR EE, A 3K
AEEINE AR, Wo2Hak. ARBEEAR AN F KR EEALE RN, WEAEa )
) AL B BEAT PR AL D ER 2 e dw il . AL R BER R R BT RS B, @R
PG EEME A%, LMEFRA . U5 R MR G RS2 il Re B SHI R BRI I5 45
i), RS e HIECE AT e —B—H AR RS nT e 5 UGl .

3. AR

LA — DR EAE 2 e PUE KBRS AR T A, {935 Hadoop A1 NoSQL %3 %, ‘©1/1
BAIFERA HE LS. B, Hadoop JF KI%A MRSl /1 #E4T G40 560, I+ Bk
A XHEAREE ) 5 2 (AR fan B AT N o IX 25 7= AR B A B Ik A0 X 2822 4 I T
NoSQL ### 2 i/ A% G Kidis P FR UL i) — Lo 22 = Thigg, 1 &1 A (i 1 1l 451 - NoSQL
PP SAE T ER RIENE, VPO EdEER, (BRI BRI A NIX L 2
A

4. RIPKEHRE

] FE 4% G0 B PR R ) 2 A ey B OREE 2 JIANE A RR R LT AR )%
45, SANS BFFCHTRHL 1 20 Tl =, 4] H AR s RS FR L ) 22 2 Pk ik i)
JLA

o NP etE. MERIFRAER Z e, W bR, REFEEAREYIFEAE

&z, {# i Apache Accumulo 2%.20.20x [ 4] Hadoop %5 i i A< 55 1A
FARA] LA XX —Hkh . 1E4h, 1% Cloudera Sentry &k DataStax Enterprise IX £
LHHEARENHERAL 7R 24 1E. HAR KW, Sentry A1 Accumulo i 37 FF
T AamUrinfEs, DO 5E NoSQL 24 e i a1 .

o HitZHEMLEd . WM. SEh s THE SR B ARSK 1 AR I 15 R A B SR 0
& Apache Oozie IX#FFIH AR T LA BISCHLIX — IR . igicfE, AP e 1R
ify 75 B O TR T AN s PR e . TRORTEFREAS B P — B AT R U, 4B P ANy
th H&, XA EE.

o LA R0 E . 2T HE REIRZEM g RS0 L PR AR 5545

P PRAEIX e E B e T, B H e/ b8 EHANIR . 144 Puppet
IXFER) HAMAESER H el RGBCE., FEitR B KAV EER IR %548 24t
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