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Mining Data Stream

Syllabus

Introduction to Streams Concepts, Stream Data Model and Architecture, Stream Computing,
Sampling Data in a Stream, Filtering Streams, Counting Distinct Elements in a Stream,
Estimating moments, Counting oneness in a Window, Decaying Window, Real time Analytics

Platform (RTAP) applications, Case Studies, Real Time Sentiment Analysis, Stock Market
Predictions. Using Graph Analytics for Big Data : Graph Analytics.

Contents
4.1 Introduction

4.2 Stream Data Architecture

4.3 Stream Computing
4.4 Real Time Analytics Platform Applications

4.5 Case Studies
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Big Data Analytics ______——

Y Introduction — |

Mining is an activity of collecting insights from continuous "

e Data Stream | iy .
data records which comes to the system in a stre

Data Stream Mining Fulfill the Following Characteristics

« Continuous Stream of Data: High amount of

know the entire dataset.
e Concept Drifting : The data keep evolving or changing over time.

e Volatility of Data : The system does not store the data received (Limited resa

When data is analysed it's discarded or summarised.

data in an infinite stream, We ¢

=i Knowledge

llllllllllllllllllllllll

Multiple data streams

Fig 4.1.1 Data stream mining

Stream Data Architecture

* A streaming data architecture is a framework of software components construct
absorb and process large amount of streaming data from numerous source
Compare to traditional data solutions which focused on searching and editing da
in ba.tches, a streaming data architecture ingest data immediately as it is produce,
persistence in its storage, and may include various additional components per us

case - such as tools for real-time processing, data manipulation and analytics.




ata
\s.% W — 4 - 3
| Mining Data Stream

webpage; this increases the traffic, and with increasing size for compl
| ' i mpie "
Lghw Hme analytics, the need to adopt modern data infrastructure | plex and real
mainStream. ¢ 1 clU'Ckly bE‘COming
While traditional batch fr
. ameworks can be enough for smaller scales, stream

processing includes several benefits that other data platforms cannot :

- do . Able to deal with never-ending streams of events : Several kinds of data, naturally
structured, in this way. Traditional batch processing tools acquire stopping the
stream of events, capturing batches of data and integrate the batches to collect

%l. overall conclusions. Stream processing provides immediate insights from large
volume of streaming data, even 'f it is difficult to capture and merge data from

various streams.

« Real-time or near-real-time processing : Most enterprises adopt stream processing
a analytics. Even though with high performance database real

but the data is moved to stream processing models.

to allow real time dat
time analytics 1s possible,

¢ Detecting patterns in time-series data : F

looking for trends 1n website traffic data, acquire data to be continuo
g divides the data into multiple batches, it

and analyzed. Since batch processin

inding patterns OVer time, for example
usly processed

' makes pattern detection mOTe difficult.
i batch !
1S SOUICes ¢ Easy data scalability [ncreasing data volumes can break a ba proceiing
diting dat system, re uiring to provision additional resources or changing framework. With
' is 5.,'5 o CPU modern stream processing infrastructure 1S highly scalable and
waumw single :ireaﬂﬂ: faes ; amount of data per second. This increase data volumes without
nts pef can deal Wi
es
rtics: infrastructure chang
ure Components
ure ‘“‘; g¥] Streaming Architect
: sor

es) ph ker | Stream Proces

to W 1-Joe Mmeeg E from SOUrce named as producer, translate it into standard message
L s This gakes e it on an ongoing basis. The messages passed on by the

d and consumed by other components.

—

thrust for knowledge

e -

___,_:'-19'-#"-'



Mini

Fig. 4.2.1 Message broker / stream processor

2. Batch and Real-time ETL tools

e Data streams from one or more message brokers need to be accumulated

reconstruct and restructured before data can be analyzed with SQL-based analytc
tools.

This should be possible by an ETL tool or platform which gets queries from Uset

takes events from queues of message and applies the query, to gather an outcome’

regularly performing additional Joins, transformations on aggregation on the data
SHE SN Snight be an API call, an activity, a visualization, an alert, or in cer&’
stages another data stream.

TECHNICAL PUBLICATIONS® . ,

= AN
YP thrust fo, k"‘:m'eﬂga /

/



. Ww ) : .
| o Analytics / Server less Query g

"_ Ngine Mining Data Stream
, After streaming data is prepared for COns

. umptj
be visualizing providing value, There are m Fon Dy the stream processor, it must

any numer
Jata analytics. Ous approaches to streaming

. Asevery company has a massive data to store, th
o they choose storing data in streaming way

- stream Computing
« In this, the data is taken in streams; data processing and streaming it back out as a

single flow. Stream processing utilize software algorithm that visualize the data
continuously while it streams fastly and precision when managing data taking care

of and investigation.

€y opt for cheap storage options.

Fig. 4.3.1 Stream computing

"‘_r

,l 341 .npllng Data in a Stream

. . 5
sample in data stream 15 taken
g relevant features

ons on the stream. |
stream sampling should be performed on

onent that isn't stored inside the sample

ch smaller than the whole stream. This can be

of the stream. The same

r -

ls

-
— L4
= —d ¥
- -
-
B

"he
= | 4. ;-j . _ eC m m many .
lculate many relevant combinat

ik L npling from a stored datd set,

the data arrives. Any €
By, and can' be recover®

! S ‘ l..'.. :
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mﬂeam Management Systems w
"a.3.2.1 I

+a Stream Management Systems cope with the high rates and the bUrsty
. E::ems in a number ways in order to guarantee stability under heayy, e Nty
s | . B -
Some of them employ various load-shedding techniques which reduyce
rocessing only a fraction of the items from the stream anq 4
processing

without any processing.
The Aurora DSMS employs random and semantic load shedding techniqyes b
with the unpredictable nature of data streams, where semantic Lo Shed;a;
makes use of tuple utility computed based on quality-of-service (Qos \ P&ram%r:'?

e Intuitively, the system drops tuples that are believed to be less Important fo, Strean
evaluation that others. QoS of the system is captured by a number functions; latenc,
graph, which specifies the utility of a tuple as a function of tuple propagsfio,
through the query plan; value-based graph, which specifies which values of the
output are more important than others; and loss tolerance graph, which describes
how sensitive the application is to approximate answers.

tl'nel.;,ad,r~

lﬁh

* ltis clear that the strategy of dropping tuples at the early stages of the query plan
makes the process of query evaluation more efficient for subsequent operators in

the plan.

* However in case when multiple queries share parts of their plans, the question of
where to shed load becomes more complex.

* Tuples dropped by the load shedding mechanism in the TelegraphCQ DSMS are
collected by the Data Triage components into data synopses and are later combined
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estimation of network traffi. flows) yo '
" _otwork analysis tasks. The work ume

the threshold sampling algorithm that

has 2 number of items in the final sample, ite
Jarger than the threshold value, etc

al,.., an be a sequence of n elements from the domain [m] = {1,... ,m}. The

Uency moment of this Séquence 1s the number of distinct elements that

N the sequence and is denoted FQ = FO(a).

“am model, an algorithm is considered efficient if it makes one (or a
0{) passes over the input sequence, uses very little space, and

> €ach element of the input very quickly. In our context, a data stream

* @pPproximate FQ is considered efficient if it uses only poly (1/€, log n,
# memory, where 1 + € is the factor within which FO must be

-:.'.I._ .
L~ §
T

$ said to (€, §)-approximate FO if for any sequence a=al,...an,
], it outputs a number F0 such that Pr{ ! ! | FO-F0!! ! <€ FO]2

=

$ assumed over the internal coin tosses of A.

the time to process
of A are of interest: the workspace and
oy oy n size m, the number

Se quantities as functions of the dom
” m appr lﬁﬂn Parameter EJ md the Conﬁdence
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[EX] Estimating Moments
. Alon-Matias-Szegedy (AMS) Algorithm
d; a, b, d, C a a b

o Ex Stream : a, b, ¢ b dac

o n=15; a(x5), b(x4), ¢(x3), d(x3); 2nd Moment = 59

o Estimate=n* (2 * X.value - 1)

5 Pick random positions X1(3), X2(8"), X3(13")

5 Xl.element = "¢", X1.value = 3 (# of "¢" in the set from 3™ place)
o Estimate for X1= 15*(2*3-1) =75

o Estimates for X2 = 15*(2*2-1) = 45, (# "d" beyond 8" place = 2)

o Estimate for X3 = 45, (# "a" beyond 13" place = 2)

o Average for X1, X2, X3 = 165/3 = 55 (close to 59)
* In case of infinite streams

o As we store one variable per randomly chosen position so the challenge is not
selecting 'n’.
o Selecting the position is challenge.

e L Fe'r I e B

© If (n+1) is selected discard fr .
om - .
element with valye 1. #XIsting n position randomly and insert new
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9. Thenumber of 1's in the bycket. Then num,
o For bucket, we need 1082 N bits for repr i R by & POwer of 2.

€sentation .
its right end. For representation of the 1, of the timestan,

u P (modulo Ny in

0g, Irqu N bits.
. Thus, O(log N) bits IS

mber of 1'3 we
L] ks . D l
. Now, j which is at most log, N, 50 ; nly need |

used to represent a bucket.
« There are six rules that must be followed when representing a

o In bucket, right position is always 1.

o For some bucket, there may be a 1.

stream by buckets.

o No position is in more than one bucket.
o There can be single or two buckets of any given size, up to some maximum size.
o Every size should have power of 2.

o While moving left side, the size of the bucket cannot decrease.
..1011011000101110110010110

o o

I ' One of Two of
. Atm oane Two of size 4 sii: g e
L Fig. 4.3.2 A bit-stream divided into bucket following DGI

d Decaying Window
* Thi algorithm allows you to identify the most pO
Wwords) in an incoming data stream.

M rules

pular elements (

ht have boosted an elements ht to eve ¥
. assign @ score oF B ate sum for each distin¢
fiecaying window, you © late the aB8! . t. The olement with

e Y . we Cal ]emen :
i dat: stream. Furtl*;eir s assigned t° that €
by adding all the W gh S
e lacore is listed as irending oF the e
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anfng D at
a s
2. Calculate aggregate sum for each distinct element by addingm
assigned to that element. € Wei

* Ina decaying window algorithm, you assign more weight to newer eleme
new element, you first reduce the weight of all the existing elements by a“ts.
factor k and then assign the new element with a specific weight. “ONstany

F{]r a

» The aggregate sum of the decaying exponential weights can be calculated yg;p,
following formula : b the
Y t-1i=0at-i(l-c)i

Here, c is usually a small.

e Whenever a new element, say at + 1, arrives in the data stream you perform the
following steps to achieve an updated sum :

1. Multiply the current sum/score by the value (1 - ¢).

2. Add the weight corresponding to the new element.
e Weight decays exponentially over time.

In a data stream consisting of various elements, you maintain a separate sum for

each distinct element. For every incoming element, you multiply the sum of all the

existing elements by a value of (1 - ¢). Further, you add the weight of the incoming
element to its corresponding aggregate sum.

e A threshold can be kept to, ignore elements of weight lesser than that.

e Finally, the element with the highest aggregate score is listed as the most popular
element.

¢ Example
For example, consider a sequence of twitter tags below :
fifa, ip], fifa, ip], ip], ip], fifa

Also, let's say each element in sequence has weight of 1.
Let's cbe 0.1

Jow'
The aggregate sum of each tag in the end of above stream will be calculated as P

I I e

- fifa-1%(1-0.1)=09
ipl. ' *(1-0.1) + 0= 0.81 (adding 0 because current tag is different than fifa)

ifa- 0. rI (1-0.1) + 1 = 1.729 (adding 1 because current tag is fifa only)
12 % 1) +0=1.5561

| ICAL PUBL o TIONS® - An up thrust for knowledge
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E
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-l'|



in pat8 ANE Mining Data Stream

1 14005* (1-0.1) + 0 =1.2605

ifer 1.2605 * (1-0.1) + 1 = 2,135

ipl
ffa-0*(1-0.1) = 0

ipl-0* (1-0.1)+1=1

fifa- 1*(1-0.1) + 0= 0.9 (adding 0 because current tag is different than ipl)

ipl-09* (1-0.01) +1=1.81

ipl - 1.81 * (1-0.01) + 1=2.7919

ipl - 2.7919 * (1-0.01) + 1 = 3.764

fifa- 3.764 * (1-0.01) + 0 =3.7264

In the end of the sequence, we can see the score of fifa is 2.135 but ipl is 3.7264.

So, ipl is more trending then fifa.

Even though both of them occurred same number of times in input there score 1s still
different.

¢ Advantages of Decaying Window Algorithm :

1. Sudden spikes or spam data is taken care.
2. New element is given more weight by this mechanism, to achieve right

trending output.
"M Time Analytics Platform Applications

lm Applications are of RTAP
M detection systems for online transactions.
Ill. :,,_‘.:- ":,5: fm understa.n dlng usage Patt ern.

lick analysis forozdinerecommendaﬂons

notif M the customers for location-based advertisements for retail
mvim such as fires and accidents in an industry.

nts require immediate reaction in healthcare
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m some Real-time RTAP
mza .
: AP.J:::C:: Gamza is an open-source near-real time, asynchronous “OMputation,
« . the Apache Software F -
ng developed by Oundatjp
tramework for stream processt I
Scala and Java.

allows users to build stateful applications that process data in real-time from

multiple sources including Apache Kafka.
« Samza provides fault tolerance, isolation and stateful processing. Samza is used .
llation is in LinkedIn.

multiple companies. The biggest insta

2. Apache Flink

e Apache Flink is an open-source, unified stream-processing and batch-processing
framework developed by the Apache Software Foundation. The core of Apache
Flink is a distributed streaming data-flow engine written in Java and Scala.

e Flink provides a high-throughput, low-latency streaming engine as well as support
for event-time processing and state management.

¢ Flink does not provide its own data-storage system, but provides data-source and

sink connectors to systems such as Amazon Kinesis, Apache Kafka, Alluao, HDF,
Apache Cassandra, and ElasticSearch.

3. SAS Event Stream Processing

* For processing and streaming of data SAS event stream processing is used Based

on the streaming events i.e continuous queries of data, analytical models "
business rules, Event actions are triggered.

Chment Analytic Business
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_;rf’-'; case Studies - —Mining Data Stream
R“I Time Sentiment Analysis

al-time sentiment analysis is an Al-powered
S

bfuld md, PrOduCts Wherever they may appea
with almost no human input needed,

What Is Sentiment Analysis ?

., Sentiment analysis is a text analysis tool that uses machine learning with Natural
ra

Language Processing (NLP) to automatically read and classi

negative, neutral, and everywhe S
4 i rywhere in between. It can read all manner of text (online

and elsewhere) for opinion and emotion - to understand the thoughts and feelings

of the writer.
« Some of the benefits of performing real-time sentiment analysis
o Marketing campaign success analysis
o Prevention of business disasters
o Instant product feedback
o Stock market predictions.

analysis is also known as opinion mining.
ent that a person may hold towards an

Amw to identify the opinion/sentim
object.

+ Basic components of an opinion :

o m holder : The person or
ﬁ zOn which an opinion is expressed.
:A view, attlmde or appraisal on an

organization that holds a specific opinion on a

object from an opinion holder.



[t
—_—
3 -
il
.

-l-. #

- old Blackberry, which was a terrible phone and so difficult to type with its tiny keys
~ However, my mother was mad with me as I did not tell her before | bought the
TR

%N Opini jon mining tasks :

N9 Dyt
W
o At the feature level :

oct features that have been ¢q
_ ¢ and extract object MMente
. Task1:Iden S Rewer) on

P.:' . ;‘.'ﬂ'ji-"!:.:. S -

. p

. Task 3 : Group feature synonyms. |
Produce a feature-based opinion summary of multiple reviews
1

o Two types of evaluations : ‘ |
o Regular Opinions : Sentiment/opinion expressions on some target entities e
products, events, topics, persons.
» Direct opinions :
e E.g, "The touch screen is really good”
s Indirect opinions :
e E.g, "After taking the drug, my pain has gone."
o Comparative Opinions : Comparisons of more than one entity.
e AnExample:
o Id : Abcl23 on 5-1-2008 “I bought an iPhone a few days ago. It is such a nice phone
The touch screen is really cool. The voice quality is clear too. It is much better than my

phone

She also thought the phone was too expensive, ..."

(iPhone +, Abc123, 5-1-2008)
o " r "_’ SCree; +, AbC123, 5'1'2m8)

............................

....................
''''''''''''''''''''
'''''''''''

..,: 4.5.1 Sentiment analysis process 4op e
m a window into what your customer> and gt

st your brand right now fox 7EES

=
=
]

— " bIand sentiment over time.

::i'

| - : —.—;'I.:I

NB.s / .

|




W/’___ | Mining Data Stream
. g take a look at how easy it can be to perform real

) w your data
o By various ways we can gather data; through various tools we can integrate it. Web
mining and web scraping tools, like Dexi, Content Grabber, and Pattern allow you
to link APlIs or extract content directly from the web into CSV or Excel files, and
more.

3. Clean your data

» Repetitive data like emojis, banner ads, etc. and other "noise" in social media and
sites are to be removed.

* The email cleaner automatically removes email signatures, legal notices, and
previous replies to give you only the most recent message in the chain :

I
* Also, the opinion unit’s extractor breaks up sentences or whole pages of text into

individual sentiments or thoughts called "opinion units". It can divides many pages
and a large number of opinion units automatically to prepare your data for analysis.

4. Analyze and visualize sentiments in real time
* All data is to be analyzed in terms of sentiments. Then the related data is used to

L T - ' to somehow
" Machine learning models are usually mathematical, there is a neted i =

Map the texts from letters into numbers. This is so called vectorization an

. hich splits the text into words and

E e

Purposes + /e've chosen TFIDF vectorization w

=

each word a weight, depending on its importance.

m the invested m ‘

_ e - cations.

sed in all digital mediums and comm™ic of confusion

4 E -.i'q.. 5 M On w
sck market lays the user into the it

i A
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| ala Stre
= ¢ Data Mining in Stock Market T

sity 0 :

of abstracting unaware, potential and usefy] o !
4 e Data Mining is a chels:nﬁ ful, incomplete, noisy, fuzzy and stochastic d;:a”nahﬁn
and knowledge from P  Thes

; ' lying on a simple d
ledge can't be achieved relying ple data searqp,
information and know -

o The key of data mining include three parts :
[nformation ¢) And business decisions.
a) Data, b)

o The stock market data is stream data, at the same time, the s;ock rtnarket data Shares
tial nature, which can be used to analyze stream data time-serjes atterr

i non-linear and it is difficult to set the regularity. Lots of data is gathered at glance
of time.
e Following principles are used for Stock Market Data Mining Algorithm :
1. Single linear scanning.
2. Low space-time complexity.
3. Adapting to the dynamic changes and velocity of data, the results
approximation is to a higher degree.
Powertul ability of processing nonlinear problems.
Effectively dealing with noise and null.
Anytime online response to the request of the excavation.

7. Summary data structure will not only support the goal of the current calculater
method, but also support other calculations.

Graph Analystics and Big Data

B e ‘i.l-'" .

S - aliadair
ey ok o
Ll 3

o oo

b lm lml » Which is an analytics alternative that uses an abstraction calle?

q alerticg ; ) ]
e 15 an alternative to the traditional data warehouse mode!

(e mrbing both structured and unstructured data.

B ——
B i
alle o Al
; ¢
A4
S
i
Y

 H0se are suited to graph analytics.
g ressed using graph analytics.
_~honly encountered.

- V1N big data analytics problems.

-
o -




Mining Data Stream

| derstanding of its utili
.. .. motivates an un g of its utility and flexibility for di
- ] Wl a ISCOVE o
in relation to specific types of business problems, how common th«:arsrey o
and why they are nicely abstracted to the graph model -

R i tation of individual entities and numerous kinds of relationships that
T s those entities is used as basis for graph analytics. > o8

connect

o More Pfedsely, it erf\plny: the. graph abstraction for representing connectivity,
| of a collection o ve1:|:1.ces (which are also referred to as nodes or points)
that gpﬁmt the modeled entities, connected by edges (which are also referred to
a5 links, connections, or relationships) that capture the way that two entities are
related.
"+ More simple the model, more flexible it is.

« Asimple unlabeled undirected graph, in which the edges between vertices neither
reflect the nature of the relationship nor indicate their direction, has limited utility.

+ Nodes and edges can be defined as:

5 Vertices can be labeled to indicate the types of entities that are related.

o Edgescanbe labeled with the nature of the relationship.

o Edges can be directed to indicate the "flow" of the relationship.

o Weights can be added to the relationships represented by the edges.

o Additional properties can be attributed to both edges and vertices.

o Multiple edges can reflect multiple relationships between pairs of vertices.
: ! Almost any type of entity and relationship can be represented in a graph model,
- which means two key things: the process of adding new entities and relationships is

- notimpeded when new datasets ar€ to be included.

'Choosing Graph Analytics

-
R ]
~

ollowing parameters needs to be taken care of for

eries to follow
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the architecture of hive. [t shows various clients that can g
‘ : nn

different services of Hive. It also has Metastore which
d

e Fig. 5.1.1 shows

Hive Server and
central repository of metadata.

: : ' nents, first is Hi |
Hive architecture contains two main compo is Hive Satvice: ey

Hive clients.
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Hive services
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In ordEI to interact with HiVE, apph cations us;
need to run hiverserver?2.

Ng JUBC, Thrift and ODR

ing JDBC or in embedded mode.

4 hwi
. Itis a web interface to Hive. It can be used as a alternative to the command line
interface without having to install any client software.

5. jar
« It is a Hive equivalent of hadoop jar, and is a appropriate approach to run
applications written in Java which include Hadoop as well as Hive classes on the

classpath.

6. metastore
s By default, the metastore runs on the same process on which Hive service runs. By
using this service, it is possible to run metastore as standalone process.
* You can set the METASTORE_PORT environment variable to define the port
number on which server will listen. The default port number is 9083.

BER ive Clients

AT Once you run Hive as server by using “hive
‘!i.%. vm approaches available 1n order to conn
T LI- L

—service hiveserver2” command, there
ect to it from different

o T i
18ibll 'I._ .

fl , e 2 a Thrift service, so it is feasible to connect with it by
e server is exposed Thri Bt T
de clients for Ruby and Python.

L =E

oy projects are available which provi

-
— ——

»
i J.I_
L

-- ~ - .hwe*jdbc.ﬂive[)

river provides Type 4 JDBC driver 1.€.

a Java applicatian can

- . ” "j_dbc:hive:IthSt:Pmt port in different

is running on Prov!

o
:"‘.. .. -F 5
r Y ‘ & I‘ " 1C :

1
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rﬂrnﬁ
Date - : —_— Wory

to conn . S
« The alternate way : ive server and java application ryp, L

o business intelligence software uses ODBC driver

bring apache hive distribution with it, byt

Varioy
make it freely available. 5

e An ODBC driver does not
vendors are available which

&3 The Metastore G

« Hive have central store of metadata called metastore. The metastore is divided int,
two parts : a service and backing store for data. There are three types of metastore
arrangement possible: embedded metastore, local metastore and remote metastore

e By default, metastore service and Hive service runs on the same JVM and have an
embedded Derby database instance backed by local disk. This arrangement of
metastore is called as embedded metastore.

e To start with Hive, simple approach is to use embedded metastore; but database

files can access only one embedded Derby database at any one time. This means
only one Hive session will be open by the time metastore is being accessed.

» Using of standalone database is a solution for providing multiple sessions. Thus
configuration is known as local metastore, since the metastore service and Hivé
service runs on same JVM, but database runs on separate process, on the sam¢

machine or on remote machine. 4
.Any JOBC supported database can be used by setting javax.jdo.optior
N ‘,.": ‘Il'éj"."”.iﬁ?l""!:li'- 3 Properﬁes. l

- --.e | metastore MySQL is popular choice.

- _Jh____l._:_'r_ '_; / r
. ! //host/dbname?createDatabaselfNotExist=true  is the Val'® 0

=

*Jdo0ption.ConnectionURL property and com.mysqljdbe Driver is #° *
' ﬂirh on.ConnectionDriverName.

“°T€ 15 known as remote metastore, in which moré

doﬂe b}F

than O
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Step 5: Configure Hive
e To configure Hive with Hadoop, hive- env.sh file require to be edited, which is
placed in the $HIVE_HOME/conf directory. The following commands redirect to

file :

the template

e
. i :

ittt
e

T .. 18,
GTU : Winter-16, 17, 18, 19, Summer-LZ

.92, Orade®

!

d features from previous version of

b=

ultitable inserts, TRANSFORM, MAP and

N

i
L
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T
"
Ay

s

son of SQL and HiveQL

~ Table 5.1.1 A high-level compari

e
4 L

-

GTU : Winter-16, Summers

it ol

prised of the information being stored and the related
the information i the table. The data normally

‘ side in any Hadoop filesystem,

of the fact that it might ¢
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W

ve: managed table and externg] tabje

e | tables
Managed Tables and Externa |
: " can be created in Hi

| -' .Mtypes of table | ‘
. Hive, by default Hive will manage the data that
mEans

) ., When the table is created in y

as

.riw table. 5 |
can also create an external table which notifies Hive that the data is Sored y,

Jocation which is osutside warehouse directory
“IQ difference in these two types of table can be observed in LOAD ang pyg;

query:-
« First let's take example of managed table.
« When the data is loaded into managed table, it 1s moved to the Hive’s warehoyse

For exam le :
L]
-
: : e e e e
e R g D R e e R
" 1 o o - e, SR : = - gyt g A
hy M 7 i SR _.:-..| :.-'-1'1.!‘ ", e e
e e
(K S 5
SR S
' e

: | i ,‘:l. oy
i a e kSR
" ; -'- &.E."": s

........................................

“ query moves the file hdfs://user/jerry/test.txt into Hive's warehouse
directory for managed_tbl table, that is hdfs://user/hive/warehouse/managed_tbl

e In hive the directory name in Hive’s warehouse is same as managed table name.

. ._- The LOAD operation performs move operation and the DROP performs delets
~ operation after which data is no longer exists. This is the meaning of Hive I

s ‘manage the data.

b 'F- tlhleacl:s differently. In this creation and deletion of data 1S controled

~ The external data location is specifi : . :

':I.'_. ks ".-I.:.:.;.;'_.:.r:--'.' e T Rt et B B e B St e
g

l

» :
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F

Wo
that recordsZ_tbl is the only source table, but three diffEr hy
fferent select statement. ent tables

o The above shows .
are there to store the results of di

3. CREATE TABLE.... AS SELECT |
e Any time it is suitable to store the output of Hive query into new b, o
| 4

perform further processing on the output.

The column definition of new table is derived by the SELECT clause.

created.

Altering table
e In Hive table definition can be changed after the table is created, since Hive
supports schema on read approach.

¢ In Hive table can be renamed by using ALTER TABLE statement:
Alm TABLE source_name RENAME TO target_name;
- ®, Mwﬂh updating table metadata, ALTER TABLE statement also moves the table

Ty

directory so that it shows the new name. For above query the directory
el f@iimwareimse/source_name renamed to /user/hive/warehouse/target_name.

M Hive permits to add new columns, change the definition of column or can replac®

-
j [

- e m: added to an existing table as follo

. s ’ 2 e A e, s
: e e y y TR A RT e i B At T A
D COLUMNS (col3 STRINGY:

}':.;J.I. L

v

‘the existing columns col3 is aadded. Since the dat ¢
€s 1or m will return null value, since Hive does not allow t© upd?

i f—
i
-

=

i__.
_—

Itl

B

= B
. i
& N
L)

.« used. If ¢
Netadata of table the DROP TABLE statement is ueed

My metadata is deleted and the data is left as it is

can be used as follows :

- . 3
v
; .
L i
e

o - -

iy "I‘

L=
. -I-'-l;.' -"._:-- y
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DITRIBUTE BY clause of Hive is used. ’

+ Following example sorts the weather dataset by temperature and year, in such a
way that all rows for specifie

: ‘__J_:'.-. ___aﬂ:-:::ﬁ-'i e

ings for temperature:

-
; ;E : 3 :i:rai‘-h 2 - 3 {:\ %

. ..‘C-H":'-_'-:_t;:. . 3 : o 1: s R H"
R 3 SRR

il e R B
! e SRR R R R : e R
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2 e
| + The above query streams the year, temp and quality fields as tab se
qualil'Y-P}’ script, and tab separated output is parsed into yea
to form the result of the query.
e The above example doesn’t have any reducer. To specify map ang reduce
| nested form of query can be used.

e Following example shows the python script for map function to filter
reading for temperature and python script for reduce function to fin

The MAP and REDUCE keyword is used in Hive query.
B S roor ety feactng o

Parated lines .

function

poor quality
d max temp,

T e

temperature in Python :

o L i oy

* Reduce function for maximum temperature in Python :

e e ; e e T e e P R
:Wﬁbﬁ .,x:-':'f:."-. ‘::k.*-:-' LR S e A ST o x e e R A ;

o

e N e S
A L :_‘e.}_l R Ay
x:?‘H:{ g S Bt e

e Sy -E‘Sx

T i A N
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Hive supports four type of join which are, Inner Join, Outer Join, Semi Join and Map

Join.

1. Inner join is simple type of join, where the match in tables given as input results in
rows in the output.

» Consider two tables, first things that contain IDs and their names and second sales
that contain IDs of items user brought and name of people.

3. Followmg query shows the content of both the table

Secn SN R NN S i )
% A '*j-‘-f--.rn _ %Hﬁ‘?’ﬁﬁ*ﬁ' A _3;5{;_:" 7 ;.

y |: .__: ':rE:‘:{.:-. ':..-_.'.‘."_:.'_.. . .-:: :
e m,;{iﬁm‘;ﬁ .
e

e

ormed on the above tables as follows :

& -|_I- . 'h. :\-|'l| = y 'o‘ ':\_ :!.' \'..'i";. % :‘I-I
s

4 Inner]ommperf

5«; By using the predicate in the ON clause, the table in the FROM clause is joined with

ﬂle table in JOIN clause.

0. I .ﬁve yen can only use equality in join predic
matching on the id column on both the tables.

ate, which in the above example is

s to discover non-matches in the table being joined.
display a row for each row in left

B w -' IR JOIN, the query will
~ i Lm.u::”]not exists the matching row in the table to which it is
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is things. LEFT OUTER ony
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can be performed as follows :

3. In following example left table is sales and right table

n

, and column from the corresponding

in the row for Avinash was not returned, py;

jo
is returned

things table are NULL as there is no match.
5. RIGHT OUTER JOIN is also supported by Hive. In

h

inner
vinas

4. When we have performed
this example row for A

b

§ join as compared to Jefs

les of table are reversed.

outer join ro
this

6. In

luded, even if they don’t have

INC

1S

things table

join, all the items from

row in left table.

=
=

P
Fi
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Hmits on using only LEFT SEMI ]OIN query.

LWder the followmg mner ]om query

o, '
55:;;5’; e F";:f A ,-;f" o w"f’ % f,r ”
S / 77 7 7 /4 . f ,ﬁiif il

e ‘_,-.':__:.-r'l,."'

;//;"{Hff;f.?”ﬁj_f ,r"' f.f.a; s
/://'/U“* -‘/ ’,/f’f;/%/f,//f;f’;f ,;f; o :

LAYl DUl L ;'-::.... :.- ?'*.‘ flad ?'T”"'ﬁ’_"" yid); ﬁ 7 ﬁf;ﬂj{ff} i A
2 In case one table small in size to fit in memory, as things in our example H.IVE
can lmd that table into its memory to perform join using mapper. This is known

\\\

» EaﬁLECT statement is embedded inside another SQL statement, then it is known

e have limited support for subquery, it Allows to use subquery in either FROM

' of SELECT statement or in WHERE claus
query retrieves the mean

e in some cases.

s the subquery must be assign
ry must have unique name S0

w of subquery, due to thi
) The columns of subque

I,|;_..I

o -#nrﬁ“ _ﬁ-wmmw
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. Tu the data structure is multivalued, nested and richer, and the transfor, ation

which can be applied to data using pig are much more powerful

« Pig is composed of two pieces :
press data flows, called Pig Latin.

e The language used to ex
e The execution environment to run Pig Latin programs. There are currently

two environments : local execution in a single JVM and distributed execution

on a Hadoop cluster.
e A Pig Latin program is composed of a sequence of transformations, or operations
which are applied on input data to generate output. Pig execution environment

translates the operations into executable form and then executes.

e Pig translates the transformations into a sequence of MapReduce jobs, but a
programmer is not aware about it, which allows programmer to concentrate on data
instead of nature of execution.

« For exploring large datasets Pig scripting is used. One limitation of MapReduce is
that the development cycle is very long. Writing the reducer and mapper, compiling
and packaging the code, submitting the job and retrieving the output is time
consuming task.

« In response to lines of Pig Latin issued from console, Pig processes large volume of
data.

» Pig was developed by Yahoo! for making mining huge dataset easy.

* Sample run is performed on a subset of input data, so as to check for the errors in

- processing before it run on complete dataset.

S ‘f,‘_‘ Pigh two execution types or modes: local mode and MapReduce mode.

;l'h'
) :

(i
{

o In this, single JVM is used to run Pig and accesses the local filesyster e
\e dataset is small in size this mode is used.

R : €
€ =X op on is used for setting the execution type. To use local mode: th

N

i

=
-~ _'L_...ﬁ_l

i
Vi
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educe mode
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. o In this mode, pig translates queries to MapReduce jobs and executes them on
Hadoop cluster.

o When the dataset is of large size, MapReduce mode is used.

o In order to use this mode, it is required that the version of Hadoop and

version pig should match. Since Pig releases will only run with the particular
Hadoop version.

o HADOOP_HOME environment variable is used by pig to find which Hadoop

client to execute. In case the environment variable is not set, Pig uses a
bundled copy of Hadoop libraries.

o To start using Pig in MapReduce mode, the -x option is set to MapReduce.

o In following command -brief option is used so as to block the timestamp
Erom bemg logge

0 Connechng to hadoop ﬁle system at: hdfs mocalhost/grunb

¥ Running Pig Programs
» There are three ways of executing Pig programs, all of which work in both local and
MapReduce mode :
s Pig can execute script file which contain pig commands. For instance, “pig
script.pig” executes the command written in the file script.pig.
* The - e option can be used to execute small scripts which are specified as string
on command line.
2 Grunt
¢ Pig commands can be executed on the interactive shell known as Grunt.

5 Jl;ismd when file is not specified for pig to execute and the - e option is also not

Uaing run and exec pig script can be executed from within Grunt.

L
'I-

| iﬁ mucanbeusedtomnpg p
mtoGrunt

s from Java. PigRunner is used for

ption about the syntax and semantics of the Pig Latin

T ICAL PUBLICATIONS® - An up thrust for knowdedge




w operation is also a type of statemen”t

mbe split over multiple

L e R

lines if it has to termmate by a semmolon

l“ i W '* e i
..-" : :-I ;::.:.": '_, ,.ﬁ'

.-:.-, *.- g,.’.!; s
,f' 5?"/*

-i'

g Lati h.yg two types of comment Smgle line comment is denoted by dﬂuble
nﬂ multiline comment is denoted by “/*  */”. Following example

P

P
.......

it
R st e

 some keyword which have special meaning in language and it
m as ldmtlﬁer. The keywords are like, LOAD and ILLUSTRATE
- d Is command, matches and FLATTEN expressions and DIFF and

ir ﬂﬂ program is parsed as Pig latin program is executed:

md o
display error message in case there are syntax
_“ .

e core
| 21,' plm for each relational operation that forms

- 1_ '. i

.'.-".

h’t inserted into the logical plan o
that interpreter moves to the next

the
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| records GENERATE group, -

« When the interpreter encounters a statement containing LOAD operator, it

confirms that the statement is semantically and syntactically correct and then

adds it to the logical plan, but the data from the file is not loaded.

o Pig interpreter validates the GROUP and FOREACH... GEN ERATE statements,

adds them to the logical plan, but do not execute them.
g execution. At this point, logical

and
« The DUMP statement acts as a trigger for startin

plan is compiled into physical plan and executed.

e The physical plan

which is prepared by Pig is the collection of MapReduce jobs.

which can be included in logical plan.

TECHNICAL PUBLICA T1ONS® - An up thrust for knowledge
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Table 5.2.1 Pig Latin relational operators

e Pig Latin provides the statement which is used to enable macros and user
defined function into Pig script. The statements are as follows:

o REGISTER : During runtime it registers a JAR file with the Pig.

o DEFINE : Creates an alias for a user defined function, macro, streaming
script, or command specification.

: Imports macros which are defined in a separate file into a script

above statement does not contain any relation, therefore e
1ds are not added into logical plan.

L
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e In following example, year is declared as integer instead of chararray. An integer
type is suitable in case the year is needed to manipulate arithmetically, while
chararray may be suitable if it is going to be used as identifier.

e Pig is built for analyzing plain input files which do not have type information, so

type s can be chosen later.
N L i
0 = T YA TY Yvasansd B et il :
‘} g 1\‘. "\t"'- e R R ol = & i L &k 't' Il e " i S
TR e e ST o
'-.*'hh"‘"-' e e ol : e
I - L II'.'E:F‘I_*.I:-:.E" " e, __:_ . - e
" N B O i O R . e ? _:__. o ¥ “
T S
i g e S
s B s
X ._r ', s i .l':-". '.
e e oraer e
Iu.u.ur: ' .--_'r" S :_:-::::". -:-;I:.:_,l-‘.:_ - Pty I:: .-__.:;::

ER AR,

4. Functions

e Functions in Pig come in four types :

o Eval function

e It is a function which takes one or more expression as input and gives
another expression as output. MAX is an example of in-built function,

which gives maximum value as output.

e Some eval functions are aggregate functions that mean they perform
operation on a set of data to produce a scalar value; example of an

aggregate function is MAX.

o Filter function
e It is a special type of function which gives Boolean result.

e To remove unnecessary rows, filter functions are used in FILTER operator.
They can also be used in relational operators which takes Boolean

conditions.
¢ IsEmpty is an example of built-in filter function, which tests whether a bag

have any items.

e A function that specifies how to load data into a relation from external

ave the contents of a relation to external

. o A function that specifies how 10 S

~storage.

P load and store functions are implemented by the same type.

Frequently,
- ple, PigStorage, which is used for loading data from delimited
o can store data in the same format.

-

rl-

-
L

--:E.-‘
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.1‘- . mﬂ of Hadoop ecosystem which give res] +
s to the data stored in HDFS.
e data stored in HDFS by using HBase.

ew concepts which are used in HBase :

'i!LI |
m dm.'e data in HBase. Table names should be string and made
h can be used in file system path.

hl’t...
g

I- 1;:: b
d acco iaoltsrowmﬂdeatable

ﬂmquely by their row key. Row keys are used to sort table

mﬂemd by byte.
ftype byte array.

&..

in HBase table are grouped into column families. A comme
ﬂ the column family members. E.g. info:name and infogender &
ne column family i.e. info.

a storage is affected by column familis. Becaus of this,
ould be defined up front and are not easily updatable:

y hlefming type and must be made of characters
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5 € A cell recognized as a intersection between column family,

'
row key:
, The data stored in a cell is referred to as that cell’s value.

, Cell's value have type byte array.

column qualifier and

“lhlm :

o Call's value is versioned. These versions are recognized by its version number. By
default, HBase assigns timestamp as the value for version number. This timestamp
is the time when the data in cell is written.

+ In case while writing timestamp is not defined, then the current timestamp is used.

+ Recent timestamp can be returned if in case timestamp is not provided for read.

+ HBase configures retained number of cell value version, for every column family.
The default number of cell versions is three.

7. Region

* HBase horizontally partitions tables into regions. Each region contains a subset of
rows in the table.

* Aregion is defined by the table to which it belongs, table’s first row and last row.

o Imhally every table has a single region, but as the number of rows in region grows
e nd the gf!JIﬁ.ble size, the region is divided into two regions of around same

ons are the unit which is distributed over the cluster of HBase. In case a table is

verv laree for single server can be carried by the cluster of servers, where each node

" stores a subset of total region of table.

' i;-.er'f- el for storing personal information.

. . ....' ﬂ

== || W T 1y s

= .} ? ; '_Nme

¥
'
¥ a

R -

Column Family : Info

N

-

Info:phone_no Info:address

9978547176 Bhavnagar

deshpand 9595595097 Nasik
| ! 9730917725 Vapi

B *-hrmﬂnﬂ personal information

5 g

.
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=Kl HBase Schema Design

| will discuss about the schema designing of two tabjeg - Custq
Mer

# o In this section we
r and product_sales.
e Customer

1. Customer data is stored in this table.
5 In this table row key will be customer_id. This table has two colump il
named : CName and Info. These column families acts as key-value dictionary o,

customer name and contact information. Suppose these dictionary keys have
columns CName:Fname, CName:Lname, Info:phone_no & Info:address,

=

e Product_sales
1 This table stores product sales information. Suppose for this table row key is

key of customer_id and a reverse order timestamp.

2 Suppose the column family for this table is product. This column family have
columns: product:Pname, product:Price & product:gnt_sold.
-« Our selection approach came from knowledge about most efficient way we can read
| :?.ﬁ‘ ~ data from HBase. Rows and columns are stored in increasing lexicographical order.
The secondary indexing and regular expression matching facility is available, but
- they come at the cost of performance.
~ e ltis crucial that you should understand the efficient approaches to query the data,

50 as to select the effective setup for storing and accessing data

or customer table, the customer_id is selected as key, since the information about

-| er is going to be accessed by its id. The product_sales table, howevet
. | ;L_ m which adds sales timestamp at the end. This will collect all the
cts so ﬁ; cular customer together, and by making use of reverse order

amp and storing it as binary, product sales for every customer will sorted

T
. 2

i :f 11 5L.
. ...—-i-

, tab ‘; n be defined as follows :
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X¥4 Advance Indexing

e Advance indexing is used in order to provide support secondary indexes. In many
case ranges of rows are scanned ordered by secondary indexes.

* Even though HBase does not support secondary indexes, there are use cases which
need them. The cells can be searched not only by just primary coordinates but also

an alternative coordinates. Along with it you can scan the rows from table which
are sorted by secondary index.

* Secondary indexes stores relationship between existing coordinates and secondary
coordinates, which is similar to indexes in RBDMS,
* Following are some of the advance indexing techniques :
1. Client-managed
® This technique merge data table with lookup or mapping table. Lookup
table is also gets updated as soon as data is written into data table.

* Reading data needs either a direct searching in main table, or, if the key is a
secondary index, a lookup of main row key and after that in second
operation data is retrieved.

¢ As the logic is managed in client code, you can map the key as per your

e ol - choice.

e - * In case table does not have cross-row atomicity, the consistency of main and

- dependent table cannot be guaranteed. This can be overcome by using
- MapReduce to scan the data in table and remove the outdated entries.

~® The missing transactional support can result in data being stored in main
~ table without mapping in table of secondary index, as the operation is failed
~ once the table is updated, but before the index table is written. This can be

1 by writ g the table of secondary indexes first, and after end of
to the data table.

-
—

- perform mapping primary and secondary indexes have

|'. e i

having to implement all required writing to store and search

Jh.
-l

B
gl
[}

l
& L)
o R

P
ed to be recognized to access the

corre
s

‘‘‘‘‘
......
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| 1ts direct data table scan, whereas the second key

o The first key represe ‘
having the prefix, is a mapping which need to be performed by using

secondary indexes.
e The name of table can also

2. Indexed-Transactional HBase
e The solution provided by indexed transactional HBase extends HBase by

adding implementation of server and client side classes.

e To guarantee that updates of secondary indexes are consistent transactions
are added in HBase. By giving client-side IndexedTableDescriptor, it adds

be encode and added to the prefix.

index support.
e Client and server classes are replaced by the class which manages indexing

support.
e For example, IndexedTable replaces HTable on client side. To enable scaning
of rows present in data table using ordering of secondary index,

getindexedScanner() method is used.

e It stores relationship between primary and secondary index in different
table.

e The disadvantage of this technique is that it might not support the recent
version of HBase. It also decreases the overall performance.

W S & WIIBW

R HBase is another solution for adding secondary indexes to HBase. It

SRR R e

T

s different table for every index but maintains it in memory.

" ¥ CEIalls are in memory, this approach can search 2
TOWS s compared o table-based indexing. But it "
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| F Zookeeper
| GIU : Winter-16.17. 19 Summer-17 18 19

u“damontah of

ig core component 1stri
. zookeePef is e P n of distributed system. For designing distributed
gystem tew coordination services need to be designed and developed, which are as

follows *

1, Name service
. Itis a service which provide name to some data associated with that name.

E.g. A telephone directory is a name service which provide name of user to

their phone number.

Similarly, DNS is also a name service which provide domain name to IF

address.

In order to keep track of the services which are running and to search it by

using their name, zookeeper can be used.

e A name service can be extended to group membershi

2. Locking
ach ie. implementing mutexes, for

o Zookeeper provides an €asy appro .
permitting the serialized access tO the resources which are shared in

i i_ e Gver the distributed system should be synchromzing, for
Rl 1 3 an easy approach.

" that purpose Zookeeper provides
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ted application along with the Cﬂordinaﬁw ;

o Zookeeper is itself a distribu N Seryie, .

g " - r
o Zookeeper uses client-Server T
nodes which provide these services are server.

o Zookeeper ensemble is formed by collection of zookeeper servers, Ay , time, o,
 One

zookeeper server connected to one client.

« One Zookeeper server can manage any number of client connections at a tim
| e ; e
Every client sends a ping after certain interval to notify to the server that i s alive

and connected.

e The Zookeeper server responds with acknowledging the pig, specifying that the
server is also alive.

e The client connects to the other server in ensemble if it does not receiye the
acknowledgement sent by server within specified time.

e In such case the client’s session is transferred to the new server.

e Figure 54.1 shows the client-server architecture of Zookeeper.

model, the nodes who uses the service Client
5, and

Zookeeper service
Leader

e (RN oonsioe e (N o o s

.............................................................
.....................
........................

& .:,.—_-.__...'_ [

*$ in cluster can be monitored using “the four letter words” |
, 1 ' ﬂt
mall set of commands where every command is made UP

mands are issued via telnet to zookeeper at client port.

which are used to monitor cluste

N
R A

AALAD LU
el
e
e

r by

14 .. _-'.?h o a 1
T about the server and connected clients

- J‘%‘h{ .

. "Ir:_k



3. cons: Provides complete list of connections details for the clients connected to this

server. The details include session id, ]ast Operation performed, number of
packets sent or received, etc.

4. conf: Display details about serving configuration
5. crst: Statistics for collection is reset.

mok.: This command is issued by connected client to check if the
running in non-error state.

imok : Server responds with this command to client if
- 10. srst: Reset server statistics.
~ 11. wchs :Lists details on watches for the server.

- 12. wehe : Displays detail information about the watches for the server, by session. It
| ay list of sessions with related watches.

"r 3 wdtp Displays detail information about the watches for the server, by path. It
ay list of paths with related sessions.

server is

it is running.

of ruok command :

e L

GTU : Summer-17, Winter-17

-ﬁ Tmh access of huge dataset distributed NoSQL database

NS m top Of HDFS.
re where HBase acts as a server and region

-"" '-|:-'="rF"..'
- e :
ayve arcr ; i
W .'.Il . ts = 5

SR S

e

ited appli ation is based on a runmng zookeeper

I suted across master and slaves, HBase uses
' d configuration and distributed mutex

ot
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¢ Following are few use cases of HBase :
o Telecom : Billions of call records are stored by telecom industry and in eal

scenario accessing of these hug.e data 15 very difficul't. HBase can be used |
process such a large data in real time, efficiently and easily.

o Social network : Social networking sites like, facebook, LinkedIn and Twitter
receives a large amount of data in the form of posts created by users, HBase cyy,
be used to discover the interesting facts and recent trends.

-Dnm Application with Zookeeper

o Zookeeper is a centralized service which is used to managing centralized
configuration, naming, providing group services and distributed synchronization,
These services are used by distributed applications.

* Whenever these services are implemented there is need of fixing errors and race
conditions which are unavoidable. Due to difficulty in implementing these services,
applications uses skimp on the services.

e Various implementations of such services can lead to complexity in maintenance of
application when it is deployed.

* Andrei Zmievski provides the PHP extension of Zookeeper. The extension can be
downloaded from PECL or GitHub.

¢ In order to develop an application with Zookeeper, first you need to install

Zookeeper, which can be downloaded from official site. After that execute following

e e R R T
.........................
e A e

I.-I.
o b, ot W, o
.......... '-- e e L L

I.

;R i Ak
- P » "l" I - et
e commands will install

: .
M“'-\h 5 . e
; AR AR
. %

NI
N a;;h

, L bl
e




+ Now ym;“need to create a dlrectory for storing all data about the services It be
i M . 9. can

sl T R
L _.'_'l._'. - 1 N

~ as created earlier
~» Execute the [ollowmg mmmand to connect to services and to Create

/demo/’ znode

| 'i Zookeeper saves data In a tree structure. In zookeeper directories can act as
- directory as well as file simultaneously.

n_ - Each entity which is stored by Zookeeper is known as znode.
- Keep the dlient connected as it is going to be used.
new terminal lnd create ZooDemao. php file and add following lines :

e AL
S+1L LIiTH

| of 3 m& Now open the kaeeper client

o

(]
I_ A e F

HII'IMF
1 to znodes. The service notifies all

of this PHP script gets to know
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e Callback is the second parameter of Zookeeper:get method. Watcher Zets
consumed when event is triggered, so it is required to set it back in the callback.

%R # Building Distributed Application

e The problem statement for the application is to let independent program to decide
which one should be coordinating them and decide which should be executing the
job. This process is known as leader election.

e Every process watches the process which is next to it. In case any process crashes or

exits the watching process should verify if it is oldest process. If it is a oldest process

then it becomes leader.

e Create a new PHP file and call it worker.php.




Frameworks

ot o e




- v Worker( '127.0.0.1:2181' );
St S o i
SRR .

e

o

RS T N
."\. M 5 N

“ multiple terminals and execute the above script in every terminal, ¢ fé}u'. ;.
e AR . _ ’._ Owsg .

* Now close first terminal. After some Zookeeper will discover timeout and new
leader is about to be elected.

-means when client is disconnected that znode will be removed
use of this PHP script gets to know about the timeout.

PO ey

ode a sequence string is going to be 2




pate Analytics

Iso a single
t Hadoop cluster In

1S complex and there
skills, There are limited

MapReduce to analytics one

focusing on

terprise use which is developed by
ance, scalability and ease of use.

analyze big data and also help developers to
by providing development and execution

EEE) why solution like Biginsights is Required ?
* Assume if we will be able to

L Develop predictive model by combining available information and flow of big
| ‘ ional risk

- ; - duce operational risk.

i Analyzing system logs from different system to re

iMmlgsybl‘and ception and consumer sentiment analysis on the data

. per
collected from different source.

- MW

- g  of InfoSphere Biginsights echume and high variety of data cost

E : data.
v in order to get better understanding of st o,
tively in order t ’ . bility to meet differen
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iv. While BigInsights provides a wide range of functions which exteng be}’ond

Hadoop capability, IBM has provided with approach by which IBM eXtension,
can be used to Hadoop depending on the requirements.
v. Along with core functions for installation, configuration and man, —
Biglnsights also contains advance analytics and Ul for non-developer analys ,

vi. Biglnsights can also be used for semi-structured or unstructured dat, This
solution does not need preprocessing of data or no schema definition is needed

vii. The platform runs on low cost, commonly available hardware in paralle], a5,
supporting linear scalability; as data grows more hardware can be added

B=F] 18M InfoSphere Streams

* Analysis of data in motion is referred as Stream processing. It is required take action
on specific type of data even before it gets stored. This kind of data is mostly
generated by sensor or other instrument. For some use cases like healthcare, fraud

- detection and public safety, in real time insights on data should occur and the
b decision made to take action can be lifesaving.

t : g data may arrive linked to some master data identifier like mobile
- number. Banking transaction are matched with particular credit card, debit card or

R w number. But, not complete stream data is valuable, that is the

reason the
should first analyzed with tool like IBM InfoSphere Streams before linking it to

oy i,
=

SN whict €an trigger alert. When such scenario occurs, the data is passed out

_ dl to master data for further

business use. This tool generates

7 TIE ISIghts extracted out of the stream analysis done.

(S St i _-_-:__ — 'ﬂ-
1 '..

" vides development and éxecution environment where

=
e

i 1

-

i

can ingest, analyze and filter large amount of
whic to take suitable action, within PartjCLl.lar

rated from cameras, sensor, news feed or any other

..-;:-‘-f.- eams, The data in streams can be of

ar Input etc. In InforSphere Streams analyt¢
L e ;. Or on the sn.eams of data.




r

¥

& Fig. 5.1 Working of Hive
5

| Working of Hive is as follows :

) . -‘hmlﬂ\MCommandUneorWeb Ul sends query to Driver t©
driver consults with query
ax and query plan or the requirement of query.
| ey I w muest to Metastore.

| iler.
R s as a response to the comp
_' metadata _ resends the plan to the driver. Up to

Ml =

e

compiler that parses the query to check the

—Sme" =
'-b‘, == -
.-
- B3
.__-

—

l' ' ; Deta node. Here, the query executes

scution engine can execults metadata operations



"
T
L
o
a
4

o T .'- : F
] F
|










Scanned by CamScanner



v SunmueiSoid 3% SQQY sap pyp
SoULAp YPIYM [JV SUTEIUOD OS[® 3100 yredg
e P ‘WwRysfs

sa1 yneg “SunpaPs sE) quawleuew L1oway

s Suzeds Jo Apeuonouny JISeq AR ALY 100 Hredg

8109 yiedg E . ; e
: : 9100 _ . : QUIN °
“oueo; Jne; ndySnony aures sapraoxd Surweang yredg o “ e
‘ 2 _ 310D u—.ummm o
3 un SiSIp uo paios exep ajendiuew prym suoneordde _ ! : Sunueang yreds o i
pue poloxd ay wres] 03 swwerSold Ay 10 3[dus e ] L
p jo weans Sunemndnrew 10§ [Jy ue sapiaoid ureans yredg o g I?snpy o :
. : : Sumo
“means eyep jo sjduwexs are ‘s19A13s gam uonpnpoid 4q paonpoxd . LLoWWnS ‘6 18 £ | ‘9] -1opury : (110 ~1OlIo} Se are susuodo sredg YL
. j0 szsn Aq passod sajepdn snje3s suTejUOD PIYM SaZessaul — vtwnw. A
2a1; jJo Smss=001d sajqeus Pym yedg jo yusuodwod B SHL ¢ . ui K
L] { eIpuesse’) Suipnpur ‘90mos ejep doopeyy 4
Buiweang Hieds R SB15nD dooper; ur un ues yaede - , ¥H 4Aue ssaooe pue
. . > IS Pieds i paresBaiur A1ises aq ueo sjooy egep Sig
g ‘waLy} uo : .
o ’ :HOW pue uo 4 >
siafeuews 13S0 Jo s3d4) asau 10y y0ddns BedS & AIdUNS ‘Soueiqy upgimg gy Surpraod ‘ajqrss e ey

: 4
KPS SUO[EPURIS 343 Se UMOLD S1 Jjas)1 1edg Ut pasudwo s EME °q 03 pau8isap st Jredg

’a‘
§
g
3
(=y)
g
9
£
g
8

wESESmE i
,v T EHI0] Papasu uspang juswaSeuew o i
.. . : , 3 S90npai 31 Afreuo :
o fo : B WNODXEW S[ryMm ST m>oEumu nw o Mo $2d4} snowea a81aw 0} 2aRdeye 3500 pue ojduurs tMm T
B 03 5u0 wiox dn ajeds Apuapiyye st yedg jo USSP ‘ _. :“c ° 2 ur speopjiom 95343 03 y10ddns Surpuoxd Ag ..w:mﬁ.wxms Lk
. T . b . 1pI Tweans pue sy
sieBeuely 49 o 38“ e ‘Wuo8e aAnesa sapnpur PYM ‘Swysfs o ,,
%S paxmbax sorres e} peopjIom jo a8uer apim e 19400 e

0} pauSisa
Suo . Isap st
Reordde xajdwos 105 aanpaydepy uew LS 310 m_M. i Yedg

ur o

Hein ‘
ihdwos anaxe o) ymqe 3 st paods 1oy s13330 yredg samm, B3y Mu o
: : X e S I, B
Ty Burssacoxd e iz o ﬁwv‘uo&muzﬁkmmaﬂ,wﬁ.ﬁg ..M.o
s2001d weans pue fzanb e RRe
uo Sad 220 P Spnpty IRIYM ,%ﬂﬁmﬁww:‘ﬂ.oaﬁ&‘ i

W joddns o) [Ppow adnpayy %

B : ;
,R O ‘wioperd Sunndwion saysnp 3s s

Scanned by CamScanner



i&lii.egcéqgﬂ
B ——

‘Oxstszad-qy
sedg ‘suonde snouea Ul aqQy M3 O3 Bpio uy .
WLy
L _n, e ¥ are g $1edS ‘OURH a1y amus
e ﬂ-. it S uope Ue mEME PMu MHMM“E, mm sueds y1eds uonde (isiy 10 e
ey sl 1oye Apgerpauiut Jey} uone
gg%ﬂm mﬁﬂuu? a.mﬁ T USpLIM 2T SaUT[ 3 se uo!
et il e m.vqm uoneuLojsuen} 3A0qe Ul ‘S)durexs 107 e
= 2309 puUe Pe0] 03 4% sreds J ‘uom .cou.um e w1 oS 23¢ A2 AW 3511y o
, dc ‘ouniue DD.M Mau 2jeaD Ued NOA Y3noyy usag e
=N scop soyndwod Hreds Pul v e
c - . (as1gsemrTuouIAd < <<
’ . - mo[2q umoys se aay JUSWID[D
me1801d 12ALIP Y3 03 31 UITHad 10 UI2)SAS
paseq sj[nsad 2ndwod SUOPY e

ny1s a3 URAIS ‘ddeds jo 01
0S Se 3 A ur saury

pasn st uompe (3s15 4L

I g WSl 03
g-ﬂﬁﬁﬂﬁﬁ:ﬁo«mhﬁﬁ pue 4@y B UO

= geurmuoyld < <<
> uoypAd Surmorod

feom o momAd, S0R epauIe])1e3[g s8U

e uogeunojsuen ()11 Surpred Smoys 2pO
! JO 3UO S1 SUORIPUOD AU} saypiew

U Sajeald EOEGE&XmCMuF .

-yogeunIojSURL 30 sajdurexa 313

,‘ M

PR Sy -aay Junspe ue woy A ; ;

- _m”mﬁo pue SUORDe St 3U0 cuonerado jo sadf3 omy yroddns saay ®
st goe s1 .

(pwi3Be ] JeNdxey o8 = goun << <
sy : MO[3q UMOYS ST

ajuoeds

B

Ty

ypomgee sBuns Jo 4QY S 21 1zndined e peoj 0} pasn aq Ued ()or43%2) 3%
.ﬂ‘&:&. ‘.ﬁEv sy w speigo jo uomdIOd E Sugngqusip Aq SI
puE EEEEp _ﬁbﬁxu ue Surpeoy Aq st 53y ‘shem oMy Ul STy d3e21d> UEd 51950

'5955€[2

ﬁCOuwm

gso { _ £ { A€ Qm
10 ‘eae \Cﬁv:u\( wb 5 Q\L AUP O./FL u A
gl. 3080 52 _ws se ¥ ﬂ.—g h 3 .m u. .u. : —

. m.itﬂ.ﬁﬂag_v uo pandioo aq ued Ppym ‘syed aidnnu ojur yids ,LQDOM
. g "PIGIpOW 2q 3,uL> PIYM PIgo Jo UoLPI([0d PANUISIP S aqy eds

gojsed 00Y Q

i , “12)6N12 3 1940 (] (T Ut pPY
P45 Sngmep pue (y o peuuopad suogesado azijayjesed Ajjeonewio

§-9

10 Jaqumu 140 PaINqLysIp are YoM W)l JO UOHIRY[02 ¥ 0} v:ommwhou. SAQT «

i & e

SAQY yum Q:_EEEDOL&E

uowrwod pue syd “A1ex
PUe sydeid Sunemdney 10} s1ojerado Jus13g1p m%MMME i
; : 3 osfe xydeisy ,
PUe X3119A A1945 03 Parerosse ssnzadoxd iy IdV aay yredg spusjxs xydexo 28ps

Opuer Suraey ydesg P33I1p ajea1> 0] o

S e—

'Pasn s Azeaqy Xydein

§
g
80
g
;
=
8.
5
B
0
SR

i

Xydeig E

‘qr
QTN 4q pajzoddns Os[e Ajreuonouny Hodwr eyep pue uonen[eas ppow o

“Arexqr qpn £
S 1T 91T 4q papiaoxd are “Suntaysnp pue
Sunayy o, HBIOqeI0d ‘Uoneoyissep Uorssaidar ‘ 103[e Sunuea) aunpe .
21 I AT swpLos) [
| uny ! Unepy
umowy st Arexqu se reds £q papraoid Aeuono L

uny Sunires] sunpew uounuos YL e

TN E

‘0°T UOISIaA U yredg jo jred se P3ppe sem 06 yredg o

61-1owung ‘L1

-12uIm S 19

Bep xard .muubm:m
FRIAW0 M 109 Suruiquios auay ‘uonedde ajSus spisur e S

‘BAR( 4 .
F A®[ ‘uopA g ur sqay oy d[qe[reae st yprym suonemdnrew ejep speurnuerSord ay
BIM sarzanb 10S X1wajur oy s1adopaaap ay 03 wioperd ayj sapraoid 106 deds o
.3:55 pue a1qe) ATH ‘NOSI ‘@1 ‘§90in0s ejep snouea sproddns
! pue ejep 8uifzanb 10y aSenSue A1any) AIH Se [[2M SB TOS JO 38N Sy Lo s

"BIEP PaInonys YIm SIoM yarym yreds jo a8exped e st g syredg o

108 yiedg E

IdV snopiea sapraoad 2100 yredg suondafjod yans w:ﬁmim.ami pue Sunean 104 o
‘[orrexed ur pajendnuew ued jey sapou Sunndwios

Scanned by CamScanner



j ,_vﬁouomwﬁw.ﬁmaonu,w

o wwIojsuel L
e1ado 2q ued SUOR®
> pat \ojsues  (Juomn e

-10113 10 uTuIeMm =
ey YV N U BuniIed

qpndun 250 [ 2t MON 8
Qs qad MY E 03 s2yutod
nu_oc s30p U0 do (12315 SIS

‘. ol Gmﬂwﬁ

SR

se st _HE& g
-saBessaud 10112
noA ey 22P1sU0°
Jou st INd AUaWIA[2 2

urzoysued (1Y

spoid 03 padtt o
‘WTWENXN .nom

smof1%}

—N U>2

ex; [ 203 271
spm-uawald 21 e

aap?
we uy pasn 22¢ 50
iy o suonesado a1¢ S1°

SUonoY

U9 ST yorym ‘uvoneynduios IITezed 31e)s 0 ()3

[Buis

J° AQ¥ ue se oy ixo ﬁ:.u&x.o eo[
231035 eusaxs Ay Woy sjaseyep ¢

uo Arowaur uy 19se3ep j91dwon spasy ours

e

3q Ued sy ypeozdde s . o
. g3 Suisn Ag ‘au0yyrede ¢
ssed pue wei8o1d UI uondsyos ai axyey e
‘wrex8oid 13aup

19seep [PuIa)Xa ue Surpeoy 4q Syredg ur mOQm.J.&me. d.

Spue
aay uo (psiszad Suisn 4q syuaquon

01231 2>y11 uoREWIO}S . )

0} stipeoxdde id

Scanned by CamScanner




oysuex ()123]y pue ()dew ayp

()193g ssed YPIYM SJUIWI[B 3y

ur saxe) uoneuLIojsuel) ()I33[g ay L

v ‘aay

113q UOROURY JO HNSAI AU} Wit Y

J & ut saye} uoneunojsuen) ()dew ayf

p 1

.§ Ul Sp[a 0} S30U3I9JaI JNOYHM
jetes jey ssed pue ajqerres [e20]
P2y ay3 Suissed jo peaisul °

0} MOY 110 a8y 3 ues uo
IOA Yew osfe we> spyy
24 U8 1ym ‘sapou saxyz0m 03 192qo a1mua ayp spuss sreds 402

SIIUDI3JAI sureuod 10 423(qo Ue Jo IsqUISW AU ST

S o
3y} Surzifenss Ajreuonusyumun st suondouny Surssed usym st 3

s ”

: 323 UMOYs st uo A ur uonouny jo Sursse, g “A[Teoo] paugsp suons
[349[-doj ut ssed ue> am Areuondq 'SUOROUNY IS}I0YS 10§ vwmm,& UBD UOISS:
epquref ay, “yredg ojur suonouny Surssed 10J dAleUIS}E 213 It 3.

“jredg o3 suonouny Surssed 10 aumo dde ju:
a8en3uey SurunwesSord A1aag “eyep ayndwos 03 yredg £q pasn are :u
ur 3urssed uo sarpr ‘suonoe sy Jo may pue “yredg jo .ﬁoﬁmﬂﬁowmﬁuﬂ

- "uonde ()aiy:
()aqrgeouanbagsyaaes  Sursn Aq poses aq ued aqy

a31e| aze Aayy se wesoxd 1aA1p au 03 (12a[700 aq Auo

Jasejep a31e] 10§ pasn aq jou poys powgau ()

aq ued Sy, .Dn_,m

st uogoe ()oxyes ‘wresBoad zoaup ge

Scanned by CamScanner




aqy uo (dewrey pue

(z1U8x0))deyyrEy | PP

‘SISI[ 90U UT SJUSWB[e Jo Y 128 am SisT Jo AN WM dn Surpus ueyy

ToU3el Jel) 0S 91 0} PauINIal SI0JRId)I S} Suruapey se jo 1ySnoyy aq ues omguw,

YL ‘Mo[3q a3y ur psjensny st ()dew pue ()dejppey ussmiaq DUSISHIP Y],

S

: sprom opur urys indur Sumds 105 ()depgers jo

d8urs e Sunumgar jo peajsur snpea wingdl yum Suofe pawmyar st I0jera) Uy

‘a@y yndur ut Juaws}d 41343 10§ Ajrenprarpur pajreo st ()dejyery 03 papraoid:
uonoury ay ‘()dews yim rejrurg ‘uonesado snpy uuiogzad o3 pasn st (\depey ayr
'sjuawa[d ndino spdnmur sjersuss 03 pasu am juawsa ndur A19Aa 10§ muﬁﬁ bnwz

-

‘] urjuesaid sraqumu ayj [ saxenbs yprym ommﬁ_m.mmp ardu

aq (1w ad4} @@y Buminsar ayy pue [Bumslaqy °q s 244 aaqy
, EE._WH pue s3urys ayy asted 0y aaey uopoury ()deur pue Sur

asen ur ‘og ‘adAy Indur st jo se Te[IuIls aq 0} JALY J0U §30
v.&a_mumxm BEBE m.ﬁ w:ﬂu«mw Eo.a

asn sMoys mﬁ&mxw Suimorrog
"S0}eIa)1 3y} JO [[e WOIJ SJUSWII[R
JO SISISU0D WPIYM Y 198 am ‘s10je193 Jo QY e Sunersuss jo peajsu] Juswapa

Scanned by CamScanner



-1 Jo 39e1aae 2jRNO[RD 0} Pasn aq ued (Jay
(£ +x :£ “x epquIe[)0NPAT” gunﬁnn
: uoAJ Ut ()aonpad Jo 3sn A SMOYS ardurexs 3ut
‘paurtoysad aq ued suonedaidde jo sadj snotrea pue sy
JO I9QUINU 3Y} JUN0d 0} Pasn ‘3U0p Aqisea aq ued Y JO SIUIWID JO UMS cmoﬂku
n aq ued jey} 4 SI UOHOUNJ NS JO sidurexa 4sea uy e
: -2d A} aures a3 SuTARY JUSWA[
d£y 3y Jo JUBWA[3 OM} UO sajerado yPIYM UOHOUNY
UIUIoD 3SOW €9y} JO U0 SI ownvavuu Qﬂ. .

PIM Ay Mo ums 0} pas

MU SUINIaI pue J(y moA ut 3
e saye} 31 ‘pasn st yprym uonde qay uo

{s ‘v e}

pue {g ‘z ‘1} Bujuejuod sqQy uo suopewojsues} QQ¥-OML - Z°L'9 sjqeL

(€0 = GD

Scanned by CamScanner



“pAjRINO[EII 333 [im
«LyowRw ut 33 J0U sa0p aay
asap e PRI0IS 1™ sqay o
ATNO AHOWIW |

: : .m-l M g
fur palgo VAV paziedt

Jﬂ&mﬁ Oum.ﬁam 10 SRAJ] a8e103S JUSI3JJIp a1e MoJag
aa .m. .—lum u (asisied QQ¥ jo s|eAeT abeioyg —E

‘asn

gg snowreA T8 3134} (ustszad Suisn 3[TYM Sealaym
(oped Susn MM paa] a8e103s INEIP “ey} ST uonouny
» uSeMIaq 0UIIHTP sofew 3L -suoge1ado eIrered ssome
: (psiszad Sumsn 4q Kxowaw-ur paIo)s 393 Os[e ued sqay e
1oy 2y0ax3 03 sdPY OSTe -Qunures| SUTYOEW pue Suissadoxd
E st Kzowmwm-n ejep ssa001d 0 saedg jo Ayiqedeo ayL e

2 Syew YPIYM FSIp O 103 JNOYIIM PajoBIIXD G UEd
qﬂ‘w_u-uoxﬂv 03 %peq JUaS ST ejep SSDX2 /L10UIaW UT PaI1o)s S193

-pasn st uorpuny (Joyped uayM fzoww-ur pa1o3s s3128 saad v
‘ ‘suonduny

! 2 Aq payses are pmym pue djiedg jo UORORLSAE urewt

y ur eyep Sudaoy Aq saaoidurr uoneynduod jo dueUoFed
-Bunndwod

ﬂ!é are Sussaooid Arowsw-ur jo srefid urewt omL
‘suoneoridde 105 D1LIOU022
; sy ‘Alowaw uo 3S00 3y} SIINPaL anbruydd
2oug uonpajep waned 10§ osfe pue jas ejep 231e] JO s1sA[eu?
uoney Asowaw-ur se umouy st 31 uay AlPII
$9A1p 4s1p jo aveid ur Wy ut 3dax s1 ejep AU uayM

wieds ym Bugnduon Arowon ! E
‘21qeria1 s1 pue b__mcosucmc :
F wﬁga ejep 10J 31 5p3[95 198N m\v—uﬂ S

i el koo w32y pue M,
*ﬁi 3 sHeW [y Jo amnjeu us_svoﬁ ul

exed

oI,

8BpeMOUN 10} sy ci Uy - ¢ SNOILYOITENd TYOINHO)

"ApPmb ysey uouruon 3y} yJuswiadur 03 way Junyrurrad S[myMm s J
Buruny pue Sundadsur ‘Buurojruowr 10§ sawdua 03 cwﬁw SI [OXUOD :

i -3dueIs[0} Jyney pue Surururesdod
wd3sAs PaINqUISIp ‘UogesrunuIwod Y10miau j0 fyxerdwod auyy apry o3 sdpy ospe
sredg 's11snp 130 suoneondde Suzipaprered 10y yeoxdde Ases e sopmoid yreds
s192U13US 104 "192urBuB JO JXAIUOD UT JO JyBnoy aq ued reds JO ISN IBYIO YL e

suopesiddy Buissesoid e1eq B

‘s19sn 10§ suonsag8ns pnpoid Jjersusd
0} pasn pue uonedridde gom e ypm pajerSajur SI UYoIyM UWSISAS ISpUSLILIODST
pnpoid jo uonean ayj asnes Aewr s3SHUSDS ejep JO YDIeasal [eRIUL oy} ‘S[durexs 10 e
‘ejep jo junowe adny yim wayqoid A0S 03 SISHUIDS
ejep sa[qeus yredg ‘sis[eue ejep pue wﬁﬁm& auryoew jroddns sarreiqry qAl ®
‘pasn st [[ays areredas s, 10)s Yredg J0Og Sutsn uonerojdxs eyep wﬁwﬁoﬁ,@m I0] e
‘e[edg 10 UoyIAg Sutsn
sisA[eue eyep aanderann uwojrad o3 ajdums 3t sayeur [Bys yieds ayJ ‘sjusuoduiod
JO ISQUINU UHIM 2DUIDS Ejep jO Sse} snowea 10y poddns sapraoxd V_Hmmm .
‘yday £194 a1e yreds jo S|V aidwis pue paads 2y ssodmnd snyjy 104 e
-Apuanbaiy ssa papnpur
os[e st apod jo 3aoddws pue Amnb jo jmsar Ayl skerdstp 3oy} [[2Ys LAmdRISUL
30 asn ayewr 43y 0s ‘SISATeue 20y pe SSPNPUL MO[PIOM 1343 SSWIR Aueyy ‘suzaped
SurIoA0dSIp JO WIe B} YHM ejep BuizA[eur 10§ S[[D}S IIBY} SZIHN SISRUIDS eled e
‘surayjed ISA0ISIp 0} pazATeue
3Q Ued UDIYM S}eWIO] JUSIDHIP OjuT ejep Sunuoysuen; 10§ parmbar mwswgﬂ ap
Yitm asuatradxa ssassod os[e AU ¥ 10 uoypAd ‘qenel ut Aqrerousd Burururesford
Qunures] suypew “TOS Ul duUdHAdXe ey JYSNI JSQUADS eleq e

pue sonsne;s : ,
JSIUIOS BJep JO YSe) LUTew aly aIe ejep [poul pue azATeue of, mﬁb&ﬂu

ed ur parowd sey WPIYM pureIq B ST USRS ejeq
| sse] 9ous|oS Eje
-uoneoriddy Suissadoid eieq vgvﬁn yser
151 Sjse) Jo adky omy £q pasn 2q te> x.amm, sionsondiy sro
Guynduiod 193sn[ 10§ SHOMIUIEY wmo&sm.ﬁ ual

< " e

elep uo Sasnd0j IedK M3 3

NudG ejed St
e 105 pasn St

Scanned by CamScanner



\1 SMOYS eﬁEEou Sutmoyjog

& :.Z_hm s ypeds 10) JuaWuOIALY

o ap SPUPU! Juqgns-yreds ayy
.ﬁit ydwos yjnugns-jreds/uiq Suisn
vopkg se suonedridde UM 0y pasu

5 syredg 03 Bupyul JO ssadoxd ayy,
_ J[PYS PARORIAT Ul yredg

gbmm MO INOA JZIENIUI 0} P3du nok
E M "UORL] 30 B[RS ‘eael 1] saBenSuey
‘ApARDRINUI Sunnuni woiy jredy o

uoneayjddy x.eds Bunum Ff

@m0 ssaid ‘[joys I9L IX3 O, e

ul!—»ﬁmﬁﬁm doaﬁﬁ_ﬁou pue Bjep pajnquisIp 10 e
"SQ 271 SI2SVIUP PanqListp Judt]isai se
g 21 1240 Afeonewojne pazipe[reied aie PYM
z13do -.—wg v&@&xu are mcosﬂsn_EOu vimn_m up e

: MOJ[0J mm 1 0 2|qEHTA
: §§ *ﬂ& im :Q:u%n: asn 0} u@ﬂmho uf g
ue agé 13321d s1asn uOPAd AueN *

uoyshdi BuISN

.ﬁ.w:ﬂu

yoddns 0} pajuswSne dABY PIYM mzw:m e[edDS pue uoyAg Sap!
'SPU0D3S M3J UNPIM PaINDaXa 3] Ued

PoINQUISIP SNOLIEA ‘9pou IaxI0M 3y} Uo ATowswr ojur ejep ayy speo| vﬁ&m

SIL3} JO UOHNQLYSIP deoIne sy} sa[puey] vﬁmmm pue ‘ssunpew hﬁaﬁ.uwbo‘.wgm

ut 10 >SIp UO pamquysip ST \PIYM ejep yim joeraqur 0} syruzad sppys s, jred
.ﬁﬁo&

PUBLILIOD SMOPULM Y] S[[2YS SO 10 B[ed§ pue UowAJ % JO S[[PYS oy O} Teruur:

ST [[2Ys S jIeds ‘s[ays aAnoeIajur surejuod yieds sisAfeue eep c0y-pe Surqeus uo...m

f&m& yum edsg o>=ozs.._

*I9)SN[D AU} UI SIPOU 0M] U0 pajedtdai st uonnred bm>w [243] 28e103s STy ur \9‘
DURIAIIP Jofewr By, MSIA” ANV AMOWHI PUe XINO AJOWHA 03 Te[rurs st 3
Z7)SIa ANV AMOW3W PUe Z ATINO . >¢O!m! _>

“SIp uo A[uo paioss s3a8 :onnumm DOM

Scanned by CamScanner



80 Xnpsudey
suuojred  edg
ue> 2onpaydei seazaym
ep ssa001d ued yredg o
g 1240 yedS aypedy Buisn Jo sa3rjueapy.
. *1'9 UOT}O3S 1333 : 'suy
: gjdwexd yum Buissad0.ig
ﬂ’.i..%%:n)vw ayy .S ¢ YJeds siieym g

‘ﬂ.ﬂ«d@%u&b& -jauq ul suonesado aay
pue SUOReULIOJsueL aN0Ge uiejdx3 ¢ AQY S13BUM 2D

~ *UOQIO3Xa 10} B«.mﬂu a3y 03 coﬁ,mu:&mm ue
31} JNO3XD 0} Pasn SI PUBUILIOD guimorod *

U0 uni ued Py uogedrjdde umod pIom SUO[EPUE)S B SJLIM [[IM M UO[IRS i

* o

[Te> ued noA 10 yoyeordde auy 31x3 IYFIL Ued NOA “jredg umop nys

pue Suneard 10§ SPOLFAW Ul j[inq asn ued nok ‘pazie
.u&.miu © 0} 199UUOD NOA 9sed ur “Jadeuru SN JO oegIRRUL
mok Apuapr [ 3t ,ddyardures, adurexe 3a0qe .
‘wia)sAs [e0] A3 UO PEAIL 2UO U0 sreds maEnuEB an
doopep 03 393UU0D 03 MOY >yreds sfel e 0], ofd
0 s 218 PPIYM s1ajowrered om) ssed

2 SO

Scanned by CamScanne




