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e

COURSE MATERIAL
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VISION OF THE INSTITUTION

To mould true citizens who are millennium leaders and catalysts of change through excellence in
education.

MISSION OF THE INSTITUTION

NCERC is committed to transform itself into a center of excellence in Learning and Research in
Engineering and Frontier Technology and to impart quality education to mould technically
competent citizens with moral integrity, social commitment and ethical values.

We intend to facilitate our students to assimilate the latest technological know-how and to
imbibe discipline, culture and spiritually, and to mould them in to technological giants, dedicated
research scientists and intellectual leaders of the country who can spread the beams of light and
happiness among the poor and the underprivileged.



ABOUTDEPARTMENT
4 Established in: 2002

4 Courses offered : B.Tech in Computer Science and Engineering

M.Tech in Computer Science and Engineering

M.Tech in Cyber Security
4 Approved by AICTE New Delhi and Accredited by NAAC

€ Affiliated to the AP J Abdul Kalam Technological University.

DEPARTMENT VISION

Producing Highly Competent, Innovative and Ethical Computer Science and Engineering

Professionals to facilitate continuous technological advancement.

DEPARTMENT MISSION

1. To Impart Quality Education by creative Teaching Learning Process

2. ToPromote cutting-edge Research and Development Process to solve real world
problems with emerging technologies.
To Inculcate Entrepreneurship Skills among Students.

4. To cultivate Moral and Ethical Values in their Profession.

PROGRAMME EDUCATIONAL OBJECTIVES

PEOL1: Graduates will be able to Work and Contribute in the domains of Computer Science and
Engineering through lifelong learning.

PEO2: Graduates will be able to Analyse, design and development of novel Software
Packages, Web Services, System Tools and Components as per needs and
specifications.

PEO3: Graduates will be able to demonstrate their ability to adapt to a rapidly changing
environment by learning and applying new technologies.

PEO4: Graduates will be able to adopt ethical attitudes, exhibit effective communication skills,

Teamworkand leadership qualities.



PROGRAM OUTCOMES (POS)

Engineering Graduates will be able to:

1.

10.

11.

12.

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex
engineering problems.

Problem analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using  first
principles of mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering
problems and design system components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend
and write effective reports and design documentation, make effective presentations,
and give and receive clear instructions.

Project management and finance : Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary
environments.

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological

change.



PROGRAM SPECIFIC OUTCOMES (PSO)

PSOL1: Ability to Formulate and Simulate Innovative Ideas to provide software solutions for
Real-time Problems and to investigate for its future scope.

PSO2: Ability to learn and apply various methodologies for facilitating development of high
quality System Software Tools and Efficient Web Design Models with a focus on
performance optimization.

PSO3: Ability to inculcate the Knowledge for developing Codes and integrating
hardware/software products in the domains of Big Data Analytics, Web Applications and
Mobile Apps to create innovative career path and for the socially relevant issues.

COURSE OUTCOMES

COURSE OUTCOMES

Summarize and exemplify fundamental nature and characteristics of
database systems

Model real word scenarios given as informal descriptions, using Entity
Relationship diagrams.

Model and design solutions for efficiently representing and querying data
using

relational model

Demonstrate the features of indexing and hashing in database applications.

Discuss and compare the aspects of Concurrency Control and Recovery in
Database systems

Explain various types of NoSQL databases.




Note: H-Highly correlated=3, M-Medium correlated=2, L-Lesscorrelated=1
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Information Retrieval Query languages
And their brief description

155

Latest tools used for ER diagram
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Syllabus

Module 1: Introduction & Entity Relationship (ER) Model Concept & Overview of Database Management
Systems (DBMS) - Characteristics of Database system, Database Users, structured, semi-structured and
unstructured data. Data Models and Schema - Three Schema architecture. Database Languages, Database
architecturesand classification.ER model - Basic concepts, entity set & attributes, notations, Relationships and
constraints, cardinality, participation, notations, weak entities, relationships of degree 3.

Module 2: Relational Model Structure of Relational Databases - Integrity Constraints, Synthesizing ER diagram
to relational schema Introduction to Relational Algebra - select, project, cartesian product operations, join -
Equi-join, naturaljoin. query examples, introduction to Structured Query Language (SQL), Data Definition
Language (DDL), Table definitions and operations — CREATE, DROP, ALTER, INSERT, DELETE, UPDATE.

Module 3:SQL DML (Data Manipulation Language), Physical Data Organization SQL DML (Data Manipulation
Language) - SQL queries on single and multiple tables, Nested queries (correlated and non-correlated),
Aggregationand grouping, Views, assertions, Triggers, SQL data types. Physical Data Organization - Review of
terms: physical and logical records, blocking factor, pinned and unpinned organization. Heapfiles, Indexing,
Singe level indices, numerical examples, Multi-level-indices, numerical examples, B-Trees & B+-Trees (structure
only, algorithms not required), Extendible Hashing, Indexing on multiple keys — grid files. COMPUTER SCIENCE
AND ENGINEERING

Module 4: Normalization Different anomalies in designing a database, The idea of normalization, Functional
dependency, Armstrong’s Axioms (proofs not required), Closures and their computation, Equivalence of
Functional Dependencies (FD), Minimal Cover (proofs not required). First Normal Form (1NF), Second Normal
Form (2NF), Third Normal Form (3NF), Boyce Codd Normal Form (BCNF), Lossless join and dependency
preserving decomposition, Algorithms for checking Lossless Join (LJ) and Dependency Preserving (DP)
properties.

Module 5: Transactions, Concurrency and Recovery, Recent Topics Transaction Processing Concepts - overview
of concurrency control, Transaction Model, Significance of concurrency Control & Recovery, Transaction
States, System Log, Desirable Properties of transactions. Serial schedules, Concurrent and Serializable
Schedules, Conflict equivalence and conflict serializability, Recoverable and cascade-less schedules, Locking,
Two-phase locking and its variations. Log-based recovery, Deferred database modification, check-pointing.
Introduction to NoSQL Databases, Main characteristics of Key-value DB (examples from: Redis), Document DB
(examples from: MongoDB) Main characteristics of Column - Family DB (examples from: Cassandra) and Graph
DB (examples from : ArangoDB)

Text Books

1. ElImasriR. and S. Navathe, Database Systems: Models, Languages, Design and
Application Programming, Pearson Education, 2013.

2. Sliberschatz A., H. F. Korth and S. Sudarshan, Database System Concepts, 6/e, McGraw
Hill, 2011.

Reference Books:

1. Adam Fowler, NoSQL for Dummies, John Wiley & Sons, 2015

2. NoSQL Data Models: Trends and Challenges (Computer Engineering: Databasesand Big
Data), Wiley, 2018

3. Web Resource: https://www.w3resource.com/redis/

4. web Resource: https://www.w3schools.in/category/mongodb/

5. Web Resource: https://www.tutorialspoint.com/cassandra/cassandra_introduction.htm
6. Web Resource : https://www.tutorialspoint.com/arangodb/index.htm

COMPU



MODULE NOTES & QUESTION
BANK



MODULE |

Q:NO: QUESTIONS CO | KL | PAGE
NO:
1 Define Database Management System. COl | K5 5
2 Describe Data Independence? CO1 | K2 14
3 Discuss the main characteristics of the database approach and | CO1 | K2 19
how it differs from traditional file systems?
4 Explain different Database users. COl | K4 22
5 List the responsibilities of DBA. CO1l | K2 25
6 Explain different types of attributes. CO1l | K2 58
7 Define Entity Relationship design Issues. CO1l | K5 18
8 Describe Weak Entity set with Example. COl | K5 39
MODULE II
1 Write a sample statement in DML and in DDL. CO2 | K2 46
2 Explain different stepsin mapping E R Diagram into Relational | CO2 | K4 42
Schema with Example.
3 Define the following terms: a) Super key : CO2 | K2 44
4 Define Candidate Key CO2 | K2 44
S Define Primary Key CO2 | K2 44
6 Explain Integrity Constraints. CO2 | K3 56
7 What are different Relational Algebra Operations CO2 | K5 62
MODULE Il
1 Define Assertion in SQL with example. CO3 | K2 82
2 Describe View Materialization? CO3 | K3 85
3 [llustrate group by clause with the help of example CO3 | K4 71
4 Differentiate havingand where in SQL with example. CO3 | K5 76




Considerthe following database with primary keys underlined
Suppliers(sid, sname, address)
Parts(pid, pname, color)
Catalog(sid,pid, cost)
Write SQL queries forthe following:
i Find the names of suppliers who supply red
part.
ii. Find the names of suppliers who supply red
part or green part.
iii. Find the names of suppliers who supply red
part and green part.
iv. Find the names of supplier who supplies parts

of maximum cost with part name.

CO3

K5

71

Considerthe following database with primary keys underlined
Course(Courseid,CName,Credits)
Student(RolINo,Name,Gender,Address,Advisor)
Professor(Profld, PName,Phone)

Enrollment(RolINo,Courseld,Grade)

Write SQL statements for the following:

i Names of female students
ii. Names of male students with advisorname
RolINo & Name of students who have not enrolled forany

course.

CO3

K5

71

MODULE IV

Define Functional Dependancy.

CO4

K2

90

Discuss differentanomalies in database design with examples.

CO4

K1

87




3 Describe Armstrong’s Axioms. CO4 | K3 88
4 Define Minimal Cover CO4 | K2 92
5 Explain Normalization CO4 | K5 88
6 Define Lossless decomposition CO4 | K2 98
7 Differentiate between 3NF and BCNF with proper examples. CO4 | K3 92
8 Discuss Functional Dependancy. CO4 | K3 85
9 Discuss different anomalies in database design with examples.| CO4 | K2 86
10 Explain the Algorithm for lossless decomposition. CO4 | K4 102
11 Compare different Normal Forms CO4 | K4 90
12 Justify the role of Normalization CO4 | K5 86
MODULE V
1 With neat diagram explain Transaction states. CO5 | K4 130
2 Write short notes on ACID properties. CO5 | K2 132
3 Briefly explain System Logs. CO5 | K3 137
4 Investigate in detail about transaction schedule. CO5 | K2 128
5 Explain in detail about two phase locking. CO5 | K2 139
6 Explain Log based Recovery CO5 | K5 140
7 What is NO SQI. CO6 | K3 144
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NEHRU COLLEGE OF ENGINEERING AND RESEARCH CENTRG;
KERALA

SERIES TEST -1 o

CS 208 : Principles of Database Design

Year/ Sem(;ster & Branch : 11/ S4 B.Tech. Computer Science & Engineering =

Max. Marks: 20 =0

Time : 90 Mins !
: —
- PART-A
Answer ALL Questions '(3 x 2 =06 Muarks) -

1. What are the responsibilities of DBA? |

2. What is Meta data? , ; |

3. List out different types of Database languages. - : 1
PART- B T

Answer ALL Questions (2 x 7 = 14 Marks) : ' ,—

4. Discuss the main characteristics of the database approach and how it differs from traditio: . 7—

file systems? - . ‘ z (7 Marks: £

OR ' o

. > %

5. With the help of diagram explain three schema architecture of DBMS? (7 marks) :

- 6. Explain different steps in mapping E R Diagram into Relational Schema (7 Marks) R

OR : —

7  a. Define.the following terms: a) Super key : 1

b) Candidate Key =

C) Primary Key . (3 Marksy
b. Explain Integrity Constraints. | (4 Marks) 9 :
l : —_—
|

'\ ) _ll
FormNo. AC05 Effective Date:. 25.07.201 . ‘
| \
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block (or block cluster). This makes inssrtion and deletion relatively straightfira=s
‘v"‘— Figure 14.3 shows this scheme. -

; A clustering index is another example of 2 nondense index, because it has an enm 7
every distinct value of the indexing field which is a nonkey by definition and hence k=
duplicate values rather than for every record in the file. There is some similarity berve
Figures 14.1 10 143, on the one hand, and Figure 13.11, on the other. An indx 2
somewhat similar to the directory structures used for extendible hashing, descrize! =
Section 13.8.3. Both are scarched to find a pointer to the dara block :('mwini::g o
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We can also create a secondar
records in the dara file can have ¢

options for implementing such an ; ndex:

* Option 1 is to includ

record. This would

¢ several index
be a dense index,

(with block pointers) on a nonordering key field of a file.

y index on a nonkey field of a file. In this case, numerous
¢ value for the indexing field. There are several

entries with the same K(i) value—one for each

Scanned with CamScanner




uonip3 ;19 - s1dasuo) wayshg aseqeje
ueysSIEPNS PUB YUOY ‘Z1eYydsi1aqliSo rANA HRAwI = NS L

£ 2y} Wwoly
uoSIEp 10 UOISSU] UO pojepdn g JSnuu SISASLIIE 38 soolpu|
‘U0 0S pUE ‘Pajeald 2q ued xapll JO [SAS] JOYjoue

194 ‘Alowaw urew ui i 0} m\m._\m_..\o\ow S| Xapul 19)JN0 USAS }| =
o|l) xepul Atewud ay} — xapul Jauul e
u\\\\l\\\\\
\x@nc_ Arewid Jo xapul 8sieds e — Xapul J8jno e
"}l UO X@pul 8sleds e JonJjsuod pue

a|lj [enuanbas e se ysip uo jday xapul Alewud jesl) :uojnjos m

‘OAISuadxa
saw029q ssao0e ‘Alowaw Ul 1} Jou saop xepul Alewd )| =

Xapu| |A3IlINIAI

Scanned with CamScanner



LR _—
N
‘ | » R A NGty o
oy Ay e . . Ndhta Ol Nt e SN\ s . .
i N, T TR AN N o
b =
D
‘ ~
~
Eo 1 s
¥y \
| 3
-;v s
*
3
| B
S
b
>
~
=
-~
| ~
| ~
| >
~
~
<
>
| =
b " E
1
"= i
4 | | * % -
: |
o |
{ |

* - - X3

S

E ) \
5 3
Ly B
‘ ] . -
3 -4 -
A= .
' 3N DR
e S = X
> "\\‘ iy
" . NG > B 3
..‘ ) . ’ .~ ‘\
. 3
.
.
j“}". . > \R
=
. -« a e Q
o
" ...
R | 2
: k L
e
'3
&
&

fom IR

: e
E A, R B -

RS

Scanned with CamScanner



u[m fvwéa)ctd - o

4 65 o
x ! }_6 Mw///(z.m/ /ho[uuy &CZ“UJ (_/A“ je‘w‘/’ ‘PPC“"- “—"I

4 72:& velue of p,; s ollod the Fom-oud _of e raclhlond —
/j’/;lux_, (’Q) mmo[px_jp[ad Ao Fo oS Lrred ol of —-
/I mu/{:&m,é 190l . e cany canols aprlmax/y snclex oy —~|

’—f'AJ 7”':‘/!7/ [owz/ '7//)(5 /ncle}c, é Yhe 70,”1( Zﬂ-VLﬂ/ ‘5 C_o/&_a/ Vha _“--.
:{econ bual/ of“//)e. Mq/ﬁlewl Ircls . Second bwa/ }6‘4’ = 5

try Ry ead Ll o7
ql)t/» GTL LA ble of Sl Arst-louid » -

| -
it Secons! lovaf o= /2] =ity
’J,)“‘F Y Lhisel buel 75 2[5, 157 e
’I'r’—* o of (evia s £ = /:«ZOJ“C.? f_) i
J-f—— S %,
;2 —
1l g /71 = 68 /)704-9(, w-‘«\q/,élo:é 5 4.4.2_ .é/j‘:_,f _‘?__--.

T No Of J’ucru,léwal A(’/q b= [Zl/fo7\ | .
— = fie 2 /og = 7 40ks .

i (7‘“76/(“441 b3 = -[L/ﬁ/ f_—‘

- /6&7-—- / b ok, .

féd\% + [no of&m@ 3 ““_

LIPS No+ of Bk accesses — 941 — 4- T

T ol

Scanned W|th CamScanner



IS" ’l"sxe.-c
| \/5” /(u p u/a/rk ;)/H Ate. 0100/ ('»7/ al //
'( Lki}f f\(\‘lll-';f (\/ /(lﬂ //\n P huldh‘(ﬁ C)/ ,AI(J—//]()(/@ Iy J //
| ;'mm Iy /ﬂ:lu/ lu'm(ﬂ
)
he boaf nu.JaA haue am M’/X'/ ot ova m of

P\A \hlU(L //(‘/D’ (\‘m\;} (NI/'I A ()“Zf' /)//? JU /Aﬁ Aﬂa)y,/ /

J(A JM\((A fN[J A a n'/ 4,«/// ﬁ;,( a /LonlLUj 5*'004(/1 J
H\l P{'V Porn{s ;ll)nnm knn AN n ﬁ/If /l) V3 Xai'a ;rfi
i f\(‘.\.ow/! CAL 4»(‘7/1 M uu A& AV(’J J lﬂﬁﬂﬂ’/b’”)
\ /[,_ [ia,/ nn"&..! O/ A B*’/AJ' oAl b,{,u/}( ,/,u
dogethet ¢ A cwnu. n'm.u.aj acee s on //u. fewc,{, Ko ld b

i

"‘ Aee orz{s The ,Lw.g moqu At S/Wuw‘L /b -fr{)‘, 77&%“_ g,,,,‘ of

_‘ | am malx- -
 The daucheoe of Hunbernsd noch§ of 2 Bt us

mLt p_ K o4 (74/1«:»&! | I

— l. / E}lu\ /anYrm.A MJﬁ /J ﬁmdgfm o

_u‘A ...____<f()/</ 3% Pﬂ—/ KJ- /lDi /Jki -} _>
| wAide L .S,D.W-P:JL__@ Ares ,pfr o

E._._vf:/_[_ AN z.[l(‘,[ mf(ﬂ‘/na-( Mdﬂ-j ;( <__2__<___4K.,,"
3. for ol sopsch Feld valuss X 1 the scbbas pr
Oj_j P‘} we A&Mﬂa /<¢_./<X4K¢ 7&7 /<L<ZJ X(KL,%f'
,?:,:,‘.—'// §k14<)<:7%7f“ ----- |
okl E’cu/\ /n#&fna(_-_l_tﬂe[n_, A_gJ a.f-nwsl' éy%f°'”{7 '
; B go,cj mt‘ernaf noolb, ex,u_p/' She oné /LM O'W[

N7 P] e pbre. Thesunt smse.’ Fins coblonlt 3 Tesl®

____________r,.f_/l{g,_ anl Méfb@z@é"— - :;’[
¢ An infernal poc itk g prs, 3¢ p hes 971*

Fold valews- e

e e o
S —

1——"’""—//- /J
Scanned with CamScanner



classmate

_f::‘

Neies

g

4

. — A\

s \ Date . 1) ‘
- t) Page C

- \) -

e 12: pr [ ki | [ K 15y ]

. Kig€X< g, . LN =

| Ry S X -
% 5'}““‘[7*"1-" O:‘f '//1& /eaﬁ nodes of A ptdaec. C’ié‘c‘mzdﬁ' ~
,\} |- Each Loof node 1y of Jha FHrm -

<<KIDP'7L> <K7__)P1L_>}——' <K417P 1> Pmmu’"B A
‘if A
chan, 9Lp, eacd. P, 135 a aé»fcs;bfcr ainoel Poert- o
 pts P ‘ﬂu_h.a,x/-,&,n/ma(o_ of./{u_B"'—/,Uu/ k-
r//,c? Within each loaf node, K, <ky £ --4Kg 1,9 4£p.
- 2. Ead By 15 a Ma.ﬁf'l Thot pts o Fhe rocovel
wﬁcxe secadh, Freld. VaZo.n, 5. K¢ or 45 a,é’é,élé écméuﬁy_.*
’an Xﬂc,c‘fé{
4. Cach oot node: fas at loyl /@/»)7 Va,lwu
5Al[&afm@a&ar‘¢hzmw '

r@ff'zf &L’ZJ'”M 'R;f—’ai’[:,,ﬂ,’:“&__
' }’L, - Cl-;{‘}, : alnla.pl"r ‘
: 'ptj , ; A

L (TSR AR AP S I -
\ S
.

N

L PSPy S——

1\

v

—

-~

u\”"

. -
- -

Scanned with CamScanner



ol A

g . -

\\ N ) @w:v;{ Ophwzaﬁon %*\\\\\
/- wsed tna Bob lowad o)
i _ .ft&tll aJ SCPL mwﬁlﬁe a:!?{:MJruml’ parmu/ gvo.& gkua é’"a\

M fcw"md lcéw{'ftes '//ne_ ._14{4.49.5’ sach =

L |ettubal pemus g M/afué%gmw - -8 g

H el Ecn—su CAA.C_A-.J +he gw\y_ nfmc ({) Jﬂ-tzu’m/«nf-« w ‘,_

T | Preaklbid acce & Hhe sppfax aubs of He g o L

T I aLeihd: chacks Aot all attubals 3 aolobs =

‘\T’.,.:L._‘. . Vaﬂ‘o[ JW&C@ ML, 7@.,(’ rx:uwu_? /n SC}“’VM _

(. wﬁwﬁew o ‘wgf%%se’ ¢ m_

:w;_ /fn nternal " of Jhe © W 5/;{,,,, ?

R os o duen lfo ﬂﬁuc,ﬁ:? called _2&2/?@1 - /su:ﬁ

il possiole. b Wwwé Hha 51y prosh chh shod,

i3 lealled a guat h. Ths. ,ozws JAM VJQT.;}L%

L o Xo.t",ue-vuy_ v’i&wu& af M guary L, Frons dhe db o Al

i';”’:“w A Q%éyﬁtull Ao /mw? s:?z/ @cmu_/zmo ;Déw.r

il ; o pwwxa orﬂ cﬂm—mg a .(’Cu'/ld.é[a_ em,a@, mugg,‘“
,._ Q 9"-“‘% bvoron as 7w—yf opéw‘zaf&w— 77777

R 7 T qw op%m.(zu. ruoolule paockieay ex:w/?»n

e I,D/M Coclﬂ— qmun.éso’ gwmﬁé' #ﬂ. enolp__ \éb e,,cw.ééﬁ '//u

B ” ,DZCWJ T % 25 Qi Uo[é pmwé'or AM ~hs v‘oJL o Aunusd

- 1{7%- Quity cools o pxoalu.c_e. guaty seso bt . 0

—

| BN

‘% ] — T e S S

4\=S:§‘f 51_\_}; é\% S\ -é éi—— —-%—?3%3%

Ty R ap M= 1E LT i

i = %l o~ &F 2 3 :‘gw

& é'i-‘ — ) _é —g 2 = b4 —-‘—S“:“‘E_‘;”

b3 s ggi i IS FIRC T S

g S2) ; TRE i I e "

— = N3l pErd -1

- L S

t —t_,,f«"'f’f

Scanned with CamScanner



.7')mw/¢\A,\j 37{)1. (Puem; m[b (/‘)‘ /(\/lw)(‘:/ /){}c'/m)

e ———

\
i% . /] n /niv o) " m
:,(n[ojw")a/ ol :/,(:M 9uu{7 M Frut rambl/ (Zi/ ? S
exprepscen . My epreitnled. od A Y
}/«Uﬁ- olta s Wb S Guisting 4L Thew olocomp orea (20

z"‘“(f blks . whreh Form  She base ewitr dhat cow be_«/wwu/aln/ :
/nh’ Ahe. Of-gfdwuc o/JC'Ya/tm ;ophmzcz/ ..-l
A lzwu.( bl confeuhns a Suzylc .S’C(ab/- From-
'” (,J)/)wo Qf&lﬁ'mm OJu.M_f/aJ (?MWD )(7' ; ha v _—_c-[‘:u{q If
lff/u.tc: Qre. Mﬂ- oap fhe Lik.

: J 23(7 Se[cJ‘ LVomas, , £ pouriae. 3 T
N funo Q"ﬁ/JLOJC—Q.. ' ' . -
1 e Salayy > Crcet mkam&w baay
S et
- whare DNa=5)5
P D&mmpo.ma/ /'.N‘B Q blks: :
Eovann [P+ rs0 vTu.. mru,q é[[c CSQ(G.L[‘ man«.(.?uéa«y) i
i L i (e from Zmploden_ : W )
A fld B e A . ‘”'ﬁ‘”- DINo = 5) il ~
) ans “” QWI’U)' éﬁogj( ' d'e(n.d' L/Vam\n. FMA‘M B

Boos oo Nrvwwivan ady o  from empz.,,u_ A el i
, wﬁw. .s'o._do-xi>c st
Yo “'Aﬂ-‘-ﬂ- L &P&dml's f'/lu- Jhdull XLM g&om mm -
i él’/c

@pld‘wm/l}/(jebm /onuz /oﬁlc JY‘ M@-;wo B(Smptwu,))

T R T e g ) ;
P~ - 7';@:? johmme( —//\m ohivore. .am. en’ plrm Fr each
M& %/bm bt r\.-ln.a{! J/b ée eva,&mfd 9 ol {b PLOJU.UL. o

w'lroth ¥, «-Mm ww/ d(»//u_oujq éllz

B

£

E‘-\ SCENRRILIETN WIR AR Al 7 /€ e T S I
E \ {

Scahﬁéd with CamScanner



‘\f )

<

dASS”‘WtQ
e ——

Heusushes i Prasy Qpﬁho/‘za&m

2 a

b .

\ s off s

i "ol H Jrteynal xyh»’gpa f,cu.g{ e

I
—> Techmoguas " That opply  Kewsustre by £ Pl
T AR o s A
Form of o
g‘f\zﬁy

o

T

J\&

~

&

be_

AT oy @ gusty ayash olatn - stuchise proma
N o e B i
2 ; - One’ off fha nisun  Boiisbye  Aukes .,
*"'“-":’LH e ﬁf/%/ Selot ame/fa,?;ec/' opesatons befise app -
D egeinor atha  bines oprs. TR is bk i ﬁz of i
- 2l mdﬁ@%f&% M:n&op"‘ sk a4 Joinr _es 4,
,«‘: a mujﬁ:ﬁé'u,éal/m. ﬁ C‘JfJAn:.!l'LM Of_f_/L?A.S—W
P’M PK‘Z/"J' O/D'ZS )&é/.u, e 212 of a ﬂ&_ & hone Fhouly
i appled before - ayois ov ofhes brmasy o,
o Nobabon  For Puay Tiews ar@wﬁg‘@g
rf_ ,C,o«u_;_{/oana_&' véa &@.ﬁoc&zgﬁ%&tg expAgs lbh,‘-g/ 4AML—
i emts Sl 1p /% o Jh%; ay (ea,{l»wa/u oﬁ
ik amd »giowmf: Tha elobional lyohin OPS At rifornal
! 220 fin oxh f Al oty Fres Sorsists of casects
i Ay Lrtervof roola. =X — %

w&m tbe o ervords are avedd
'_‘""‘”’”% Al oo

Scanned with CamScanner



é‘?'« ?/W(y: ER
; | fC[K(j' ; P FDNO E[__/\/w 'E. Ad‘dmu E Ecllb(l
}’7/3””- *‘3"f oy )° Dl;oo.,vémpnfo.l D g’..f(cg,u_ od £ i

L .c.:fou- PDA/'«-» 0 - DNery hey MJ‘M@Y&IN E.SSNGWG/
2 "Lmﬁm-waffo,w |

N i PRI

g
h
4
.
5
i
! 1
N TSR AT SRR T,

‘ " ——— — E
v i % —p PN= 7 D{Jo E- L}\b.m«:. E Acldn’w E- BD'lL
:' & . » :_;ajux.. u’;,v:c:u , ,
5 —— , ,u,[a.heml f({f (7"‘ s
i op”

E . jT;pNo PsDNc E.LNowz  E AcUmu E-: l?:Dn.fI

'Ul\‘

T

O prk = D.DN: AND D- MyrSIN: & - SSA AND P Plecabn i)
f

Ivmltal wavg f«m For SOL-
,,,,,,,, _ quay.

7 ,' T !
: }
‘ |
: |
{ 3 [
' i
|
- |
@/
v OIS

Scanned with CamS-canner



o
;": | e - \.{“\. ER, - TN _t':#—‘
e [F‘ PN=, 7 DN‘-‘] kit i B ERES "
4 The TS . =
s TSR R D
i~ s b Bl gy =
e (CelFrd ) o
£ S e
z~ Fv.’a le.. < [Rasas Aaleftons ﬂ\p*ul‘ 'mﬂ"‘nw"-‘é‘ S S‘-‘-:“;;\
— _ T e e
',r.'ii- w(.s]’, As-ommtw' E}“r L‘;-"{f \NLA fe P, E- "\“!‘Tﬁt‘f‘,f_":",; ?
- op's o rEN exst s Aspassemlsd by ’_.,'""1‘2"‘“51 *L“L\
.’,JI: MoLbS IK rueou..f woarked LJ‘ rsE ::;'3“:\"" < "i‘";‘\..\
—~ — e
55 ﬂmls.(&) ble ganns w,\N_Jn‘,M \*,‘“r.tu C‘Tf 99"(;: 5
&1 m_mL L;. avedalls L\’{"“X*L. f‘wn e—~”‘~‘°—-'-r\\" \‘.\:\'% -Q—,‘V' §
\-—fJ gy:‘ﬂ-:?%l @w_,u{ ﬁm[pl\ &mh}hn | \' —
s N
id : els hw,_,s O [ au._x.iuA et \-\P\u“\q’ e |
A_b A,c—(kfb:m woolss , wieeh ase_ cL.‘“ [aq a3 n\r«&, Svedes .
' i GM‘!‘M?’ WL‘*—"-& ’JJ‘TG-’"‘ ML\-H -{Q.LQJQVX -c~~\.v\x("'~°‘ < \\g_‘
’;/__, .KJ-’-AF)AS—JW&_J L; c_&umg' 5\\9(‘[&5‘, C\)v\mcl\ Qae 4\5\! \],kq' !
aé GLO‘-IJ'OCL CJ-*(.D—' ‘KQ»LC—QAGV\ V &g\\f) W“'\Lhﬁ AULY X S 2 »
L} T l > ~~\.~“(.“:t-‘
33 Smt‘-nl N GYepi QA-QCJ ‘TK:. Q.!"‘“Ll 'LI.IJ GL\ o (u‘\.au'
" ﬁeﬂmﬂ -ekzﬁlzula\}con a.u_ol;s[o.m i= »scux N ZQE
o~ F q \-(- L\Rb- ~ (
§ O-Lovu_. &Jﬂ A;.,[h‘
£ | I s < ) |
Lt , q)wzfj! ,QYN)L\ A—tp” Oleemlf' '.'_“_’Li‘mb A ol |
_,-; “ Q\-\L&‘;{ "L(&L_ I\V\A\QQIE; Vill‘—__g-’va’S "\1 (\\‘\\ &I\
L ‘Of"-f o perdernt’ Fost. | |
Hodee Mw@&m oF @\\m
z.; "y' - . N o = A \
i_: | Ef ML. 2 '%}‘—I\E‘_z: QC{“)‘) éa ")‘\‘x 3,\ \~’l' e
jwﬂJ\ com be esvialend. . o M‘z
L Qe f,ban’e.{ Qe\um N

ool _fitnd qw‘{fm ?@w& s foy "u.w pin ol

;dy)g oy Qpﬁ'rruZojbn- ; i

il Jd | gy = T

L U b s |

ihied  quesy s [ & Frec :
p———

Scanned with CamScanner




}}z‘” clasemate
| (Ee— ]
G .
| A gc:;vzjlz °f TMyngmrf Q Pty ; ’
%’//ﬁ//:,ﬁ_:/f)e. lat vian g Oapesz(ze/eu A,,n af»/d (257 wﬁo
/)' M_)of[t o & [o’(ﬁeu&l’)w (AZMMW’
1 /WJ L Nbome
/‘ s Jrom HDP (7&'-( (AJD'J[L.T ov; P“’ el
//,Aﬁp____ - [ ‘42 C’«L&uw auvu)[ PN = P/\/o l
/] BN =SSA) amd BDa k' (457 -12- 31
/ /_ ———— -
/ ’ e e i — e
;/’E?err—/i@zm’—m _PMuowm.= PA@_ ol Bsw -a.SSA/ aw( /30“(‘ ) r
| >175 2 -12-3’ o
/ < ———
Tl ’—"_v*
| —— \ A ﬁ’)t'ﬁ'oj ih—i(# 1[-&9-!-'_' e
ol / /e,J- B
Cii /&; _Wlu: On - R
2P T
TL.NMV\.L _::
OT’MM" —=PNo ?_ =}
S . P X \\ e
\ M%MSSM ﬂNm = A Wl :'~
™~ I . S
o Y Qe Moty Gelick g, £
E\\ ' S (Wet 9 ol,ou)n —“M_{.m;‘—ﬁ
'\\\ \O—&Mt > 1953 12-31' N
e [ .
1 .
AN
W "

Scanned with CamScanner



Fy __Classmaty
it Dofe_ 3
I @ﬁpﬂgg\‘~ (™
(i B
W SIS O e
g J W Vv *‘“"f: S
S I
{ — I —
— SR O | Appér?] wose tegly clf
RN XGRS = ORI % T A
':,L'* n e b= OFN(M\' PAo ' s O—mel (QS'? . - 3'
B X —,
f’"lL' PAoras. = lALLW el e u @
b 1
L crmn |
i) —— ;:M»'\\.\' Tg—
e T’Z-,v
(€727 € o

o %m_:ss& Rﬁpbuﬂw
g / g % <ﬂ.t.é‘ ewidh Tq "
e |

0 ! P Bﬁh‘i—}-[q.sartﬁ?s! ) @1 M&-

| .
) =
)

TM
‘[r L o il sivd . SN=SS A Mﬂwﬁ“&ad OP«:‘ 5
Y ety |

i TTBSN S‘SN L Novaa_

— N et e S £

B H L 'pNh\BDc«Q la53- 12-31’ |
b i N 1

Scanned with CamScannef




1 / o
l f

Comerhing ooy Tress oo Pussy Erershhon Pors

7, g
//(7" FASranaa. L-/M,/)J‘A%

DL{W, e 7'; gaom[?/hu /b O il

/ \M“ b . f/ofn,'/hct olo/i'rm'zﬁl. fﬂl/j/' f_éaj_!&- =T

: inecle 27 fe op*,
.aswlmw'nmd,: \&vpu{w_ 0;4%32 Lg::i fwu i
Mm"‘ pamt . Coplope, 4}_@/ f“l é’?’f&"f’f _‘.f? s
et ot e P i ool atseom of o Jo
Assalt for A ‘/:z F operaker b adddifeon, the appT

ach Aalan for execting fhe _ Lpeufy o
oderichinel or o Syadoid Sabalbor
Medeviods' zeal Ql/alua_/l.o-gr‘! %M&l/' Q_{_%ﬁoﬂa-@;p/amg/m;_

as @ deropovasy tulaton Cohys'colly moforcalod)-
fov e Tha poiy 0p cam be compilsd g Ahe erbing fandt

| srhrod_as a. Heroporosy aulaton , cobch oy R xwilas Jp
by Atw alym. Joat compputis Hhoprgpecd opty esbichwedd

produce s guaty saalf Feble-
Pipelino] v wober: Ay Sha wdt‘zmﬁf@ o o op”

L | e puoclucad, Shy ose froasoled alisetly b S rnt oy
L i e gsy geguamu - fr 2y, as Ha selulid Fpls

e Dt ans prodund by Ha solok op?, Hhuy o
o | plasad 1 @ tu 'f/h@jopj_aé;m Consemma He buple

| Frors S buffis & Shote Pples ShotBascd b Py oin o
b A pupelisad fofhe prgfobeon ep” alge,. ,f

. —~ ﬁ_a_‘/(/____gf Y velinn 412;7%4&?7"_;@1{!%4- I hef
" /‘E-Wg.. Ao wani .,fé_@fém.u&.éw/hau&ijb olubs Gust

e

» Afw? 2o sved A _..-éaJc_da.w__M__.of_?_._.,-.

— o v e e ———— —_—
e ————————————— B O

Scanned with CamScanner



e e
__,_.

,__{f-

At J

: Cgu ofo—' cs—' 4(\/001_/}4/0 ’Allﬂcn—ozlé—iné -Oz,,

.
-
— J’l,“_}s. 1

/’;s!

Q--/

oa/ 44721}7& O/if.raﬁou
(P))

~—
%

“ 4

ﬁwﬂin’)uﬁo“ Qu.«[ﬂd ﬁ'/

ﬁaromufa/'zl//zg Oz)éc‘ 7%6. O"'Ofev on, (3 Cormrm
C/ CO?LCR)) »())4__,,,‘%_
&wwb- 0%0 T T e, C”"Lm.@—-[mqh[ﬁ) ) —'7)* Lin [P}

Coamis 6 ,-/Z Aa—aeiaﬁnm—weﬁe&:n—e%
w&‘a‘—-ﬂr——fa"?—/ 4/ ,,4nb_c.,(J ) [’If @‘

’T G o
5 gy &m_q,uchw?_,ﬂ pa(ped X)) e
: f”i RS ]{ P8 P{K_) Rx §=SxR . o
f’é- Cormbing O worth, 24(07x) + o (R 245 )= (G (R)) 45
"“ ‘.":'—.ng_lr:\ s Y Bzt v,/; a,/’ cet opermﬁomx Tha gef pﬂﬂ«@gﬁ
l;“f are commutabyien. bul ‘— iz not. A

ﬂmub]ﬁ’té O-fM/X U/ E’/J /60 samols 7Q1 W@AQ‘M\M

Opzf

CACQS) CD‘-F R Cs @7’)

oty = cortly 6o o—recés) bR

%7700,0‘7 C»nomafe.: el (12

I Tz (Rus ) = (T (R)) b (s))-

Coow»(fwldn afO‘)r) zfen/umu. fn/a MJ[O—/K-KS’)) [RIXLO

. o
HgE Cas ”\;';:- "
£ 1
P k4|
ks

:‘;-I- . /q/'w\
:a.._'— bt 2TV E
¢ e Q\\
gl :

Scanned with CamScanner

e —



L e
LN !]
o] v {
p !
’

elrssmate
‘ P o T )
i ',' 2., ST RECTeRe—— (
i it / Page - N
i‘ ' f."""' SeslS i
‘; . il ——
,.J;—;/"’/— = e R ) e ——~ .

| ;',,}'_/'/.“______MOOULE y{ kb Y R B COPUS
3 1/, —= Tiomsacchan By, %, giled '
, ,J/'“' %= Overviea. -Qﬁamt_mm ,_Cf o] & ﬂf—o\’ua—‘
V1 %Mjwpemg -
b -» j G: n# GJZZWIIL‘?CAAALL(M ~2
1% /:"‘_,_..f e ey Zaf_; /_[
4 /1/,._ M f —
]l - s 5%2@4&% e
/,/""' s L‘%‘ vely AT :
g &J%;Ldafnéme_mo&ﬁa&o -
ol >(Rzaznf' IQDILS f?&&mam}g,%_m&u_m@ ) :
| X CJIS @(o[noxd Da“oJoaML : - —~
Quuss brons . -
L L D,uu.u a/=?1[af£ o&ayram,amal aqu».r ﬁ%eqfr#:m/ .57343: O%OJL a B
Froms” goes Throwh duaing ex?. _

) wﬁ}/% [:AL s?“%y el oy iPal-sire T Wufémés oF ey |
n a_8/m 7 .. : |
3 Digecess CACID properhiry . ool LB N
1/ whadt-1s-a JaAmlw[L[M/brLy)7 |
£ w%u‘/s 2 vecisd gchadede, O libad-is serializakly ec/uo!alw )
Kafru_ e violofrans corsed é‘i eack, °§p'71/v. g@lnwmg L
\7 w;m P Pl Alloorsy e [’&?ﬂcé)doua&zaAQQ 5
N v each. gersodeza bbb scbadlide , dhtermiba. S %WM
N teual fhaslilas 7 |
\Méx) s (X); w (x); 1 ), wy (X, ‘

\.6&00 % () . e () (3] S N

3 \[{)@0, T k) S ol X0, % (XD o ()
L"’) B GOy v wylx),; wilx);

Scanned with CamScanner



' o,
| B
1 R U ;
7~ roler o 3 Tromd’s T, T, Glacund Hha ecluddy 5
£ 8 gfw bedses- Dinros’ Fha. 2esn \A-A,‘Za-@’dé_@wﬁ%\s
) o 102, 9 25 aud stol coafln ead’schedidy 1, }u:}J\
{5 o7 ot LPa. eedudlids iv sesdodoradie c«.ww
i egf goudl fehedils Q
er’“'" 7, 1K) 5 9,07) s (X |
il To: % C2); 0 CY) ; walz) el .

. T 73 (x) 5 (YD) es (V)

2 il S n(x); v (z) j7(2) 57 (XD 57 (YD) ey (XD 5wy ()
g NlY) jeop (2) Swa (YD) T
1822 40657, C2) 5.5 (). 2 9.(2) ;70 (1) S %0Y) jwilid);
i ' Wa (z) ) iy (V) wy ()

Tiatrnl sonstts fhubone ofa B e .

Wostvoke ™ clustorng indosc 2 J’apnlazt/jy inobx corth éf/l'ca/

/o -
Maj e)c_cunepluﬂ Y

i (]| Assece /Wv/)AMe boelavg evsuses sensdzobdedy -
il LY\ Wil 19-Hha boniFiond. j '577 ) th o9
i 3-| lastrals loot Gocods pblom ¢ losty 2ed plloms il e .
)._1 My -|| Dedeumiing ("Tp /J/uuﬂllu. schadi Org Ju,{nﬁ‘mé(t_ d
%[ K)),r 7 QZJ} ¥ (2,100, 73(Y), arn 0 ey (), 500)
;; W,L[_' Z 2 OV ‘{/’ . ;% p
5wl amall ROF decmimt omdd how s 4 grph
il; , %IZJ:?! OUJ(WJ X&,Z-W/"/W 0‘52 /323 @an )
L e s chls e A Ao commnbonad dlbs?
P

Scanned with CamScanner




w4

)

7 7 22
S—4 i S re S SO
> Vg ot Hh,
DN e .
% ol
\ \ .
\ 4

ARARRRANRARY

v y £

-

A

N
AR\

———

—
lvomsca,

cg@ﬁél__mzflm_m?ﬂ_%uo[@:yié%' -

o e A e e

o Conctnmnt wibhs Fhat oie

gxeuJ'?y b

pa

qu Aoseqvetiony

Amé./'/,g/ —
g

“wudit cand f%,x e roeafel, pe . L

/'romdac/znm " ncluolles Inserbion, Lol By rﬂz-_{i,}éafc&ec -

34 ﬂfu e va/

O!Ddajloms B Wa«mcuﬁm bovrmdpaces ciz A??")’ ~

madlon- & end ’/’YMQL/ZO ,ﬂl bt s /f Ao b Be 73
/ ) & @ rup . 5/0 S Y
2 dromsachon oy ol olate ~th. Jf bod- only returens deta,

o tromsacton. 1e ca a teod only demiaiden. .

A datoboie 1 Bourolly neprarted o5 ocoll” Fmed -

lade doms - The size of o olide 1l 15 callic] % gremeSesdy, -

The bosrc

ouaéaqe. QAlCe B O/)Q)’ij(ohé 7%9_{’ a?‘”gf/e!&(ﬁc}: Q:‘I-’"- —

pocluds. ose as bloﬁw;f b & =

Voss

geowl.. rtvm () Rocds a ob 1l MM/LG.J X inh a £

Wb[’i_léﬂﬂCX)f Wutes e valua o}ppgm. Vesne e Y rrk _

% o/ s nowned X - N
5’3: Teo :?own’pé. Toransachens : T, i 3
Ty ' A ~

Yecal il () ; ' yead. thn (X) P

| X dansg - v X= X4 M
| waite 1w (3) st (X))
| Acaol- 1l (V) | -~
| Y= YIS .
h/u‘(i..lla'/m()’),’ ; * -

The Lacl Updals Problem = Thes phim oceuas chin 2 Froncn
-ﬁia(u,pg ‘f/)e Fome c/él'z[emos C«ve"/éc:h Q,'z; /'O'fméocu‘[ -

|/n' @ way het noa/cf,-f “he valua. 2f some b sGo /'ncc.ui-___\

Scanned with CamScahner



Cped O |
Hi=X=AJ

: ‘. WJZJE.‘I#M (X),'

Aved-16m CY);

kil il O() < Hem. VX}'{)“"""” ’Ofm)ocﬂ

Y.= Y4N; — ale e s Cpelaly

Awmfz_zﬁm(}’)' 13 Zus/.[_oveqwu#on)

,’ A') 5&A’MI£A0/Q£JDMA//'LM '/AWX O/IJS QA&

ln‘{’t’rézawzl ﬁ;-,feq X=80, A= 5 M= 7_
T, trowsfiyrs 5 seat Mmﬁow = . 4;5@&; e m/%

8o Sselvations /nlf“lo.[a/ ﬁ’y =

N Tk Final wesulf sheedd bhe
7) X:&o_S‘ :75- 4 - —

T X= 75-!;413}-‘7

—_— B e
—_—

Bet oy pey /beVz;_dmw:C"“'*%* —

¥ Beox=go U X= 8o-5 =75

———————

Tz_.gw,u & C‘l ; 8'/—;“'

/Ae Z/e/w)/)o'y Undal: do @/_ée_é’_lf_ /ncosrect.

07’ D/
Bl ool Beed) skl

Ohe ’/Ym” cvod’cés edb

“""-‘/"[Aw ~he 74y s Fo
bt/)f‘jaéal /@m i aCuFfQJM\_Aj 7€Y SJorme, Lrogon. %

by amother A, —
C”/\W@é beck s 0;J &L’/ff"'i _é;gn /l[/f

ol ve valua
5 a[ufi,s 1lins 53¢ %Jejﬁh;g;‘/;zg;ﬁfx‘mf&

|

i Bl bl o) /e/’-‘"-’/, ,
e st rovsh oS bock s qusyimad velee

Scanned with CamScanner



ig

- e
R

1

\

\\\\\\\\\\\\\\xxﬁ;w

elassmate
Dﬂ ,ff_ Tm
==

/'MMJC«C/ZDV) .Q ziz_ad! '7//)2 ~/wwy VC([LLQ_, QfX:d/u

0}/// noﬂt be e covoloo/ pe_wy)wm(_[ b S olb é/ oﬁ_ﬁ‘/m;
LT T ol o 1l x Y 1y secdly 2 15 olied

114./ da,{'a. %!MO /éhor.on ol aéxi_@/{uc«.g[ﬁié(a—_*

—

T o ]

79&1}(/&”&)—4\‘ ~ 7';0%" 7_}%~¢/L f‘mcd/’———

Y - , TS /u‘mJ£ A vadue. 0}0«4\‘—-‘-

| ewbbm(0; | back h 1tsold mf:¢~
| ——— ";&d‘ "/Z‘“-”” (X'),' )vu(‘uncup/&. 7;’ nees 'i'N!
— e ,:i-fM’ ’/Ae. f:»p mna;/ " /")‘C"W‘/'

e - WA T 1o (X)) * I

ST Gt O0;  value of X7

//)e /"’C"Wbé ‘-ﬁ"’””"‘j RO[’["’” /—5‘0 ore., q/')arru » ca/cu[atﬁ'g
an 8997908 Semmasy S op a ne of scords whl
0'7%1»\.. #VWQCAOM Al f‘jf)c[a/y‘r:y d’omc_. oyp'/ﬁsc_ Ae cOvn/J

q’A_, YPZ;C‘(é %‘) Ma\_y CQ./(LL&\.(L( JOMQ.. Vc«(‘e.m.s éc ﬁ)& '//m can
L‘f ww:/ o/bheys a,ﬁfey '/Ae 2y ate cfc{ééa/

. RS T
,,’i o' = O}
waénzzgn::—[‘ﬂ)
Y R T P .Sum_. JCWU“JA y
__/uaa/._.'@oC)Q,l_‘ YA 4K ¥
Bl = yoas  fo N
L wanb by |
gy R Recwl /l'.t‘m(‘.«\’) <7 Alt‘w().) X a7 M 1y
- G il , Sum -—Jum-} XJ c(“é{vmfj ? [u\(js y Ae/’:c,
8308 Py Xoc‘«o[ /{Fm [Y) N I c[cq/ Q “‘“:7 ?cur)mx:/
e &S futw; ‘ ._s‘wm "’"YJ /\S‘ (/AQ_ )U...fuﬂ/‘ (o/f( A/_)
P mel /&nlo(:_}’.) "N
,-‘_5}_{;}-_/\/; i "

e s e e

é_ééh‘hed with CamScanner



*-————.-‘—......_.__\\. A i e -——"'""‘"‘ =

_///j ,aﬁ/[t. //&d, ///.d), G gyert” ] /):@';’ G A

4 P st
%U JIL» Rz LISl -9# ’//,5 /.v// // 4 /ﬁ///f{_/_, g-l 9{/,;—_?,'_;‘ - .
-_._u::_ﬂw 2 /"fﬁf/f . */f_’f__,_ | Jrcizrid A - el £ A

(J /J é‘% /f ’7{;,, ,/f///J /JJ// Ko
o e L

- @)Aﬁ»*»—-—ﬂ———-»—f-ﬁ~_,\ )
” é’%{_—#{:\ e ”’/z:;;_ -
Fyens” \——-\/
\4Lt7: \_ aﬂ- I, o
\ ".A.\*f + -
NELD B Tmiel])

-

/9 Jam,;adua Fhots.e %

[\ e —— .f‘b 2 : %,5\
E ' '\ \___2\__/ ]

7 = =
> / z?m %’W/Mﬁﬂ“ Ths mﬁ7!L’ The 5’;"1’%" g SF Frony" =t
~— C P o e

%Pzgj 27 fﬂ./)»ﬁ /P’Uﬂ /JNJ/«J/.! CF cf/_’;//; L s

# E0d. tromsoihion o Fe ead / cipnls Frored” :.-5",-' "
- # é”,,,,{_ ‘fm///&fwr,' _,.;,cu,/}ajz/ eff./ :"’ "f-L. DY rri AL IO
| Lo Hhuk oy chormges exeakid by fre Frenns” om e
5{0#@[‘1 Cemmt‘ééj 7[/ -4,;, gLfrJ_cuu 0//./ wrll 1ot be ..v.:‘..:f.:
_94 ﬁe[[ bock Cor /415572[) Artntadiorn, Ky .)(/ /| Canfll -A*
B 7%;1/4 s c/uv../_cJ ok § ef,[_,_/ "%&r ,;’pc ‘f*’:. u” me

e ey

Aﬁm a;pZ bt 5 s Al mowst ,é¢ Y -
AP P/CPEJ//?&!

Afbm’ 014-/ A ‘/'ro_//_g g e a/DrfJf .’/J/sz .,.2.; ""_"i_;,;:{-
{

C’anf/:/moy A #wmacﬁcm ~ &?07/57!2”’&/ 7/‘:4,7_ a {:".7._;_[ !
J toroplel exn take Hhe Cg#n one Can.;fleaﬁ"‘ s

//m,ex” 07‘? a Troms” gACan/ m{ P 5 ;rf.‘_i7<‘iu/ 71
0%4 ’/7'&44‘4 < @ceud‘l CU?C&W”{[‘{ .
; Aomges app of o Ao Ao éo temrat ":

Scanned with CamScanner




<N
e )

N

\

—

\

-. /,mw-!,., mus/ ferf/m/ n «/A,,_ 0/6 %4
,ZOSF A/c. of Gvn ﬁ;/u,u

clt.g Mft_
( ) Dale (

——————

fewa/§ Gnccowmf chAlaZbL&J

——

A J?chc/a&, & o,/n ’/7am.d'b T ---n (s o |
B;Za:-'g i The P °7"ﬂ the. Froms®s é’aé/"u"v’v e constratr
z/},af For each '/%Wh T: hat Vﬁu/oaé.: tn S, Tha 0p”s Of g
(f mu,&"?z 07@/Dw n '//\L fm 670[,,(_ » MCA 'fkng occud e .y
€ § /f = & T -
iwl-:(mo(): |

Xz X-N Ocheolly, B
Al lom 005 g (0 m 0O w0

O TR I —

| —=

| Xi= x4M wir(xe); w,Cy)
zicsl ~15mi) . ' " —

T

sl tEm C0);

Y Y+/\/)

n

WM&-rGMA (Y)

Tl 0p% in a Sebuwolile re geua//b éo»Oféc/t /“f

* (7%9«/ :é‘/zi,ﬁ 4//—7/4760_. 07? ~o. LUl - cond”s ¢

”

cz)—//m, acay S Serrnme 0w X

Ja}lfcué One 0.7-0 7l/u op’% s Aa A/JJ[L /é}a CXY.

4 waé_ & 0;0}?, Foronnss 7 To .~ T /¢ souel

b be @ cOmp/eé schodale W The d%//owmg omc/" hold:
Ao oG op"s S aue exacf:(,t; ~hoce op.s in T, To - =-n n.,

i
)4&% ée.AMq bo dff AFrovmsactons . . : [
s—

’ncAwLM a epmm,/ oy a»@orl‘ 0/’ ag’ﬂne [aJ/‘ op” 757

.'/"’M” s The. ,?c/w;gaé. 70 o 4
| o2. H afnc/ pcux (4] op"’ Yo Soml. ot ‘
~0‘Va£z4 aygp appea.unu, n S A The gomre ag St 07’04"-\ 0?0 g

ff/bi“’w’ﬁe. oo Tt .
| 3. 57 a/wy od C_onf[«c/'ll}y 0/"’.9) oyw_qLD%[u‘ 2 ”IU-J?L teay

Scanned with CamScanner



/_75 7.

’,,,@m

fo ovcler. othar in e schackio

ol 5 Gopeusaent XMQ

fw

o/ &Ma&.

—op% of each tyors” mm

o 45,

Wis /1_ r/L'm [X)/'

/;/,.../'
il tansecutivaly coethoul- amy frrteylewad, cp’s
”/J’? cther %Vmadﬂ””" EPYNN
ot bbb f1a) T Fogy ™ % |
)';//; vead- 1bm(X); | ' do@héqfﬁ/'r%&l\
as X=X-N,
(SV3 ¥

o feod s (), fecl. ilbn ()
8 2D %% C HisX-M |
/ﬂ ciile il ( Y); c./ué.z&}u&)l '
B vesd-1los ()} suac bos(¥).]
. X=Xty y=vans, |
i /Mé ik (x), sl .
’rrL ] Seledule A / Schudule g
,zi'*"‘ I/Vo’l f&%a/ fCM%&J{&WW ) ,lwn% /n%eqé_aw/,g of O,o"5
1 I 7" T 5 Tr
i |_resd s (20); seoel floty]
e WS - R
- l L el nl b,
J,.r B / ).Cf:X'*fM) % Aaal - ths 00

X.‘::Y-—f/“/,' :

ol sl (XD,

] ._‘,:_.‘-; Y Aeagh-r

i

’ ' Y": Y"L’{//'
a1 G ();
b L7

Scanned with CamScanner



’)f/«c/ faflo_éza,élé /

———
e
e

A schud, /.. S of 1y lrommodoes 15 FeR /”"/‘

15 gl o somme secal fudls, off -He. oo o ferss
4(hf"‘5 /{_{ﬁ_“_J)CL«QL 10//6/ _/ pkaiils «# '/JfJ 7. /’/’”/'/
/\lCA 5(A‘CJ"&J AL C”’“f/u ' drordafon ox” y oy '/f/ﬂ

/[;ong_b'#f” Of .5 //) "//ve A/(,/“’/"éj

.'_f(‘?;_'ﬂ.j i I W |

- o 7501[4) - _/fn#’l&/% A= /’.C’;/ﬁ = ST
e - { 4‘/___ . - . {=loo A ?55 )
1 s Az &é_ - [ :-2ilco )
i B ke (/7) - DPote|— 21ce+ qc%
,T ~{~J 3 . ,[/2) N :2"::1; "
§ B=PR+F - T
1 wan e () i
#_ seod (4) o
Asifl= Bo A= 8506 -
- i e (A) B= Q150 . e
‘ dsad (B) Fofuf = §5c4dl50 e
B=Bt5¢c = Joeo == s el .-
cds Q_') = -
| 7 Ta o
i ]‘ 9ced (A) R
| B=A-F .
b et = N R T
L sead(B) . (:fMuL@ ' o
| ~_
45—0’1 B =i+ 50 e
ool Ly () BN LT A
Wﬂm 8 a0t qecd (H) ?
wl a=Ax ) o 3 “ .
B - _M=hA=-% : . 25
] , ,w&wg A= ngq iy |
I T A N ET g |
b C wk(B)  8ysrST "13,°”"° N——— g

Scanned with CamScanner



e’ SR
() Do —
0
R — — = —— \\\‘\\\
) 7 T N
¢ - verdea) —~—— ]
i A= A-oc =
== N wel L\'?) ‘ ) - ~
g _ ead (’34) » - Pl
Blg o g8 A A= A-C . , o J
= I | S (._\itié‘.(‘"’_) . WA . ».A-Ni—"\‘
= s wad (8) (> ™
.- B=845c _
™ welefs)
i L] L kC[ [B)
1 | A=dge i
£ | Br 2050 L_u(_c( (5)
# .15\4;& s doee A: Sg{)
= B=ls

(LS 35z 3000

i &J"’ﬂzcﬁ c?c»(d’u[es

i~

: Toos op% i a. schedule ch. Ao G

" /;P ﬁey mv’wg” f :#nco_. ofelhe. Follo. i Co::f Cio,:.; ofte

l ) z /03‘7*““" f\/_\ ")Cvnd"?.?

* _)qiz_y Qlle g m/_n&,__téahg . - -
Wm P 8 @ ol By G

_HL_,N Tevo fC/LUZ-L[C_J A S (o/vé. [,9, ch)j/[x\ciz‘

Fhe . -
‘\ Ar//v ?jjd ﬁ””,\)’ < Qon_-,f[i‘gz; z O./ 7 s 71A-'- S’amu. (h
§ Lv,ult op M Acend 7

‘“\‘Taﬁr@“& b ek £ T
— er 900,900 1, " suhedite 35,4,\&7 Y ,w/bv

7%[\7;:://,6 g S’Cuu[u

e r——— .

!
~ ' A schedls O H Lo
_ ﬁS’ quVa&nfmmzaa-[;z;{icfsiwzaﬁ z..cLAQ vf/é

—1 G Shdele D 7 5l 4

\

Scanned with CamScanner |




W I-\ (XA h\l‘ '

3 ¢ : ) bate ) )

) '
v hnpq%yaqmz&mdm¢a o Gelaolule
i \o;'?e dtOl b Lu A\ af w)/«/ % \,\(\ /(cm "1 (\‘\‘ b

"0 '»_“,u""{\‘ In Q J(/\nﬂ/u(\ V[g (un\s/)ud‘ ) /‘\t (ur(cuu /H\/‘/ “©)

¥

\?. ~

\{g? ._.,"up».\ \2 \Au J.‘jb/), co/\.(/, o (v(" tc((lc;// /,(\//, Cyw (V4 )
-

=

b

*

.
_c-x"/“-q/»w‘w(’.r “7/ & \\l/ (\7{ iLo<ZM AN C}I; Te +" ‘/n[)_‘" @ (ﬁ'/
‘j‘ &((L{J/ La)j(‘.&‘ F Z(‘—’ . ("‘J

7‘? \ ~ j/\ )?_)

} \- IST QQ‘LA -’l’WQJ!O;‘) e cwvlz‘u am/’t ('r d’c/um/u/a
Y vLiEcg"A: q~-'l“9°l‘- &A‘—M T i *f/;/: pxec{m(m(gﬂ ﬁocyo/

v
- for eﬂfjl coge 1w S cu)’/t)c.‘l.o..T esecnlis a cau'[h 1lamo ()

4
1 4 Ofgr/m ﬁ;gx"egjzg a.m.u& ,@m CX) Qe sl T
s P gt o alge (17
2 P R’: ic'icme- m S cuh)é)c:LL T ‘e.xcu.\.&.s > ..I[n.no C)()a,_/f/u

B e

‘,r % exeu.._(::J Q@ read.- il Cod, cxu:nﬁ: am ea{ye. (7071 th Fhe
#_*E_umlwxc. /9707019 4

if‘_ 4. for QCLJ:_ case in S wé.u, ',, e.xou\ﬁf &M(E 1[2350@4_9
3 ot T execihs wmb. oo (), ool an edse (Tp—>77)
in ke precedima (Freph. “

| 5. 7/:;_ 3¢AM Y IJ‘ Sevalizable ’f/' -/An,/OALu.o(m(b(]npA

| fas no cyeles I

WIONG .ﬁ CK{PE>©@ ﬁ

KV

@ 3 ; ) ﬁ!%oivzd(:

Scanned with CamScanner




il

#

| B

! ,

w;l . g s e

+ Tisnchon [ [Gsmnhen Ty | Provetschon 7]
I ymdte), ] vead(2) taad (1);

twaab 1), i“"'f“ /¥ Aead (}.J,

v w{,’} ! h"!!*‘ (:\{). - '. ¢ ?7 i

S “"h‘(’!):ﬁ r“d( ',.};' E"E‘."k{.z),

¥ b ' u,‘u;b‘ (() S— ;

ud?wb Q»,"*'* f 3 Aty §

_) ’Tmﬁh T L e O
.T#N _ 7‘.‘4‘{?‘—)9
Leadl V),

wub(‘r}; E
Ha«l-ﬂ

L | | ‘l&JQd
i T‘.Jl)j,;

sl () ’ { o & —
: e § kb C =~
& vesd (4 " Beladl. £
 vnd( )] ’ ; ‘,)

- "J“L‘CX);

o ek ()
. c)., . _T; , ‘1; ' | Ts
 — ——f————— "-727),

| rmd(2),

——y | "_jr!g;JCs«J,

[EURE R = ke .
R L) y j S 2%
. .=~ B i Uiy s iF ARt s e VR 22 B B A .
Pt e 18 .
b . 4
2 ————a—. A, . B ]

Scanned with CamScanner




eV

XT=>%) V(T 7))

X (T=2T2), v2.(To5%) yfas)

~ [ Ededde g

o = ¥ ,k\
o Qci,w‘m(,wl' Sesral ehedule
I T2 >T, 5T,

|

:igc(,w’vc\lamf' Soia | &l\ulu.(u

7 : T3 —>T, —>T, '
Q ) =12
(—& ;ZJ Ts—=> T, —T, *"

|

s ophs — opbmuhic. protoesls.

Two (PL\NQ, Lm:[u%? I |

e Aechmique of locking e ilg i

Mh.};lp_ ’17%”.: (jp'mm aciz ®ing ’!Lul&gw Ol:ﬁui(’::l-’:{h § -
Anoclbes Sel ‘Ojo Conuiiem iy cgﬂf px,ot‘ooc/x wie AAQ;MPJ

A timeslomp is @ wnigue idmbfies By eak dooms® Gonsta.
ol b Ahe Sfro. H emsones sesodcze(y. - )
M JE vorsion profocols Thed wae mulbipl veweons ofa data
- Vol t sloton s difraton of @ Froa? ales B execls 1B

AS_Canned with CamSc:;mner




T

8 Q"\T»f.u‘\;\.
 ; Ol a—
7 um‘e%jﬁﬁ?wg Gotal |
L | A Dock 18 a Vaﬁt;éé;_%?ﬁ"‘&/ .“”'//’ & olofo o
s Emé&_ o/,ﬂ.( r/f\au" Can ée. @/ﬁﬁbﬁ A) ol &
' DI _9‘5/:0’0,3 of focks ‘? t?/"” L_OCAQMU

L’i —-->‘B/‘névy Loc,[c.ff y /)/nw&l‘_w@; C-;;)_ ALth.. c\? J{aé}: Va [LL '
T e genlled (1o F0)- Toeo cpri , bock sl oy
:’ owlock 15w ase csed coth émwj _.‘&’0’4(“27' A o N
j)‘} aca® t om tlbm X 5&’ ’*"fwéx_j__ 9__,&‘_':/%7_’;(;’39 (x) O/&m'ﬂz'
5 I hock(x) =/, Hhs drowms 1 brad b coet 1 lock ),
i it 18 gtk fo | § e droms” 13 allowed b accoss i,y
L Whins e trooms” 18 Fhasghe waing She ilom, 1t 1500y,
b wnlocl il (6] op? kel “Sets Lockle) o o

A Bnosy bell oiusns podoal exchaion on o

.‘-.3’-1:6."?"
1

.Kl

S o
e S

o ftom

Lock (Gnlr)? S

8:1F Lock(x)>o (*Lbn 15 m{\,bﬁdl,)“ﬁﬁ I

then lock ()] (“Socke M il )

?-[SP. A@qln

S YL

o Lo gy conkes cp Mhomsr),

U,‘;««ah‘o_g

if ' .
T end; okl
j»- Un ZOC/&M): —_—
. \— PR e R 5
AockC0) & o Cinleck o 9~
kg e Pk g
B e LZE 10 T WY
—-«——-——-’""’”ﬂﬂwﬂﬂ B R e S g
—— |

Scanned with CamScanner



= ,

i rB:-B— Ko
U wmbls)  Gocommna ol Magy 9ives fhe grat o
| 1 Feon LG

B e v | e

~. _‘ 12 @_l_ove.frnbn-“a‘? Rock$§: A drong” Thet alssecly o lols

5 4 ’

| /

| e .

| / o
i1
! / e

/

H g 2

1

' |

|- | /'m,m'zr- I mical 1tsun fle op /M[__fé;,) (1) /;c?Z,iJ any
| A'WJ“'/‘#;'“ (x) er lu/.l/i'..lérr)_//) opfs Gas. pod -f{j"lr.ulj. 157 ‘JA_v
; W 4 '/7,',,,,14'1 T ,,,wl{’ s, —The ’Jf" comlecd V,(/_;,,J (/) | afﬁ{g ,,-j/*
, Kead. I/a'm (A’_) ol sty o Iéim (r) 6/7_g yya (,,,,/,(,fjj_ i ‘/—

| 8. A Tvams® T will not 1900a @ Sock -1l €2 GETLL{_.’,_
-j;a&'"“’/ Rolds /. y ) Bk /[’—m o ; -
Ifl : 4 A yoargh Towdl nad Jp004. G U//ﬁrll/gvz ) _5["::*'_/-:6_'_
(1t alundy Rbs S By ot -
> Ehaveal. [Excliinr(or Bodforrsl ) Locks:

L,
} ‘IH“‘\ J:} /‘-‘tuu s }fu{h’_’

E— ]

o Mulbple nccle Sock ; shossd fenchinrn craedfuh
(Locks : ~Thiss. ans. 5 4944—.47,9/1"-' c taod bk () wub Lokl
§ onlock(x) ¢ .

sk Gorpohbilly Modrn: S X
e e E 3 T 2lre

=8 A Lol fle

£q. T;
a. heck x(B)
Aead B

kX CA) Lk on_

Aol (1) poadux.
A =450

oo, G, au -p_il__#w C‘%,os«b‘é Cé«_

a Jock on Bem X 73 allowed condo_cartoin cendt o Snverl

|t Lok o, s loihal_stal fo oncher. foy ey:, A 1o
- /)g_ggéA,;A A1 Lreny" T ob 1S5ue @ £ead- Zoo((x) £ “han

f‘dﬂ- on o 07%77@&— S Lock ély /'“w";f a uwc,l'oc/((xj of

/7_{_7' 15 Hhe oné/ fromg” 76:/01{9 a.Xu(zjn/ M o X ot 74\4:

Scanned with CamScanner



e IV T N T c; z

£

C‘7q_

4([macﬁom/J’Jma[¢€U{/é\&%J/

=5 e‘z*PCM’J&é( /(7 J;? LU'I' chn neg
Q(

Lomu- Qc'v;éc iZt:u.l

)fkun/ﬁ /D/wqe, o/Luu cwécA P&Iffég z’cu\ﬂ

o A C.Ovn_, éle. cur'

g ijﬁl/ éd‘

ﬁ O[cu, ryn.[m.

yﬁ Ofi@yf/\u wr Se. ’/_)’awu" mu..r/ vl

) ¥ ' W s oLio ot A g%r a trors" T A IS5Uas o,

£ 3 & Fher. Lo loder on 49_ °(°<~w(7m:[¢ VIA locde 5 155 (g

-1 Z’Cl C/’() O/b . :

,: /wv Phase Aor—él'ﬁj___“

“ﬁ éa&w fx.o/bco/ if all focling o/sﬂ_r(?mu/ locke il L'\
":":L} //),u.a,all/ VLA& qﬂrr&/ (‘J.Mécjc C)/A /0 71/ fmmaL[q ¢ #
”'h} \fOLLA ‘747"4'/'4.1" & con be. O(ﬁl/l f’7 ‘Qﬁ/w-ﬁ’«( |
":_ bocks o s Cony be

1 /C;;m be xeleoged 4

~ Iock. convetson 1 @llawe_pj fﬂLW —

¥ muat fo clori Ay e Gl

/N #4‘1‘! rat b ée-__“, 'n 7‘/44, <? cmg/l)

.: Gonservaleve. QpL

L AT TV .{TW'L rLo (/,_,L/g :2/1 —'/
/ m.ﬂé/ymn bogins oxn, |

209 st Reod sef ﬂéﬁgf_ %_ W.S‘e/ y%f . ‘{‘

}7’% def oyéa///ﬁm»u ot He - "-W ;3 Ha ,‘(‘(,

js Ao ol o/ all (fm, %M/ﬁw.u(u

‘I(‘Vl& o?PL A ’/rovn_a” T o[o

oetn - e laase Ay of 115

¥
——

Qm@_) W’ﬁ‘/ Q/A/l /'/ CCVY)M(/J or aéﬂ’(f
ocAoed ol PUL Trowvns” 7 oloesr, L £ bcire

;;?’\ | any o / lod
QT’_ ]Jil&p%& OTJWJ M/z/ Q#u /'/‘ _Comas 1y ar a.}?: /' "

m/(ad £ forvahon_

Scanned with CamScanner_



/f,__f Fauluse C[Mi-fmﬂwg pi ¥ &
/—\ﬁ&mm a_fzam i3 gobmdled fo o DBMS For ex?
M»ﬂbé dgr mo.juuy fude ’Jl)of athes
1) @ll the ops iy dhe Aremgafon ate ema,o/eé./ Sucuﬁdiet[[)'
& Fheis Pk 15 zacordl permomatly in Abe olb,

2) he 4rems? Aas ne eaéfc/- ur&ﬁrov% o0 v‘/ze_o/é il
O"/'/)e:r 'zcyw’{; - ;
'73‘}’94 %g Fouluses ,
= Tregecton fw/u.u. >/<,o ca/ ea80%S |
= Xwiﬂ@ﬁfmé — Concusten Ct-/ ] st |
' = Drs luse. Plostiud tlis § eatntrophs.
s, C;n‘)pu‘fw fmb&(&,;@m C’nqu A’Y
A ﬁ/w GV ;S’/LU 67 D/uu eALSY Oeli S Ih ’//76 Co DD,D
S/no olu.wl19 drans® exeuJIoo . {‘9 /x//,j /guLM
caclyy hcwucm/lan 07 Syslor P
- Some. @p” 10\ FShe Lrowy” hoa;/ Cande t £ fcu
fucf Oog fbi“ﬁqex_ ovesflow oy devigron éy,zex.a Tewu"—f 4&
moy also oteul A/c, eltonr neowd ]Jaxm/u Nm O'r.é/{_ af a
ﬂquca‘/ Pﬁmﬁmf
L evn): evord o 2xcaphon CAM&/'L«W; ole%euﬂz/_ éyv’/\a
Provmsechion: Dusing trewms? ex’, wzfcun conchbrong may occe
Ahet necesctdols cavﬂu[la.ﬁan af Fhe.. frougocdzon - For eg . |
dode for Th Lrpms” moy not be fourd- i
>me~(«&nc¢/ c{d e/ndgfwmm}' (7:0_, Cooccm.em% oéq/mc/fm/
h’)a:f obocicle /b aﬁortt ’7//\2, ’/Tewu d‘b be M#&”/U [a/tr, é/
1{ vt o[a,é_f fwaﬁz:;éz&ﬁ' or Z/(_, 05:-0 clukf ,(,Led/tw[: 2@/
e
g D/&?A Eu/uu -fonu. -.ogcd':é A[k.&‘ ey Z)JQ -//,e(,( c/u(’a 6A
CQ‘E uaa//,ux« /na.[ﬁmzfur) ) tma//uu‘/? ﬁ[\.{,’ CU-J'{I
—> PL;’J‘I&//A/M 8? /bowu ogu&»u /)/ délwu f“‘ W«/
efc.

T ————

- ol i

| . i

_\ .\.\ e

el e ”

ARRN

= |
/-—

AT B

_/./ : /,./ / /___ (_ .‘fi

Scanned with CamScanner



‘ .~ - —

e — L. e

e g,
M TR 1
4——“,-—":' (7 /lu, M H/UL}U-QA-: ﬁf /\Z/J‘/f‘_t.r., Jﬁ/rl 4, -,ﬁ\

/uo,q 18 a feq nemeL r:-f jbﬁ ﬁ-cwfd’! -AJ-:CGJJ- _fr.w;_f\,*‘_:f

of ﬂo? Jidopdlpri= ~ - e /

% c«,ba/aﬁ [y fecord. olesuibes o Sisl I

-
——

il & Lo Bt el Ly
& Jromg mlmlz#u < S QA truges fiken ,.,.“‘_i;‘ '.r_“_‘.,
6/‘0} eafdg"vwl She et oﬁ" 4 3
? % -l(—@afa. &m /oluntqyéu " a evrdtdus 1:[;.-,«;,’-..,';;;_,' \_,_\_'——
dote 2o ovanddorn - 3 o=
s 0l vadur: 15 Ho vabua 6F ook sy prom 4 ;:?‘—

2 Mews velee 15 H value <//\_J—.Q/‘,_‘_ éf d ol B
Fane afly Hhe b .

o a’ﬂeaojl Lecords . {_; t{_cu.._L_ 4.y 8§
<% mrm5‘> 4T shorty

Dﬁwm{ D4 Nw&fau{on
//LL Merr&:/ o/é IMoZ:,puﬁar ’t’éwﬂz o =
Frons”  ofomicity 5‘9 JLLC‘oraLn_q all 4 NM/’Q,J'R)' ” 7 J
/"9 bed- Ulﬂoémhs f all vurls opr ~7-udw ¢
A/ 7%/7&)’0“«{4?&7/2&/4; Cornm:'/d’ '74{1.1_'77[” gl 1-’-"" E
Muﬁén /nrh 7%1_, Dlé 7Z:J sl -énowr: ad f{fz tt‘z.-a el =
[/7%" ’3;’7 Wuj /eigre He /M’) fofwoz:f’a s ex” =
o7 1 Tond_adorts Hove e tof "o He Log 75 imely 3
’_,_{1 jym«w/ Usirs, thelog, He ofyy com Fundle iy Folens
ot sesclls in S $ o o it " /E,, volahl £7r },&
Ko tovery d’cAym.e el -7‘/u_ dg Recovery procs 3
/%@’ 0r.) dets, Ra vados. of al] olotOolins 27447
Tk Y e S ,h,
4/ i

Scanned with CamScanner




- A r//tq. ,ﬂ-:/ Y , s

> ' ,LU_Q Vq/‘lu‘s . Ht-{a flé./(’l :/lwu,t o‘%}(f/%ﬂ/ (// '/,' /f ",//&;'J At J//‘//,,
B \/?1 Y -’) Ly by m, dny

| ‘:(’04 s ;/JCQA“WC{ /ﬂ/: /AI /w (/ / / /

A eV J'/c\v'/> & fhe x / o ML "/"“”J il f, M T
i “hae el ') ()

F e S/Ai "/YG:V“J*J ((;;wu ).(o (n mﬂ"/ .(‘/I S""’“M'{/\‘ l/"/’ ‘//" "'/" €A U“’/"“ ('//”’
I L N A A b e N
4 Wyl C N h) ) i% O 9 /

et [ s et

* Con |
W. 'M‘)l'/} rf MM‘/ /)"("”’VJ/ ‘./lay/ '/l{a. /A; Ar UW’JZ’

- < /4- : : /.:_ c
| S S To Stea é) e {70.1‘/4"’(> < Ty then /\
CTo M, 250) e
L CTo 4, P60y To, A, 50 87s, 4,250y
b TS, B, 9ngeY <, B, sy <7§, B, 50>
i ' / /

Bl sbony MOm . 4 <Ts, Commet.>
2 Ko, Comme ' *{7; Cn")M”/)

—_—f ,'(,7"9', ?/_C«m{')_ <’77/, 5/6«7/),
]’——lﬁsP — s S"T[‘,_C,_Gy% ; <71-/ ¢, 60‘)‘

:[b'/ b -_ _-.__,»ﬂ.-X‘_ st SO &mm:l‘)’
L o g a7

Q) ot ocws afder wnb(B)

Whine Hlo s comas beck. wp o sads achons pacd i_éé'

L oken: 2ine pg commf- A@_cgw./_.eﬁ/‘%._ /n%%y(mn Ao

\-~;’ B=cwoo . R
= __Gnoiols (b) crosh ocuns 917277‘7;%‘&5(— Bood
A5 10 pofod i G ey il
\»M/!Y,ﬂezwf.a&j o e
g el )ik ovciny afo<T it ) T,
S{fedo (73) gude(7, ) ase performed =
\.

A= 150, B=2056 /'C= o

Scanned with CamScanner



e O R R e O i 2% - e
i dLSEJ,u'Q \ﬂ
't ¢ B | e/ e (RN D BT 4 A

Deforred Cpdale_in a_ Single m\

3

=
: Lk

| T 200 e ety oond U
finghe wsct_einvisonmnt ) waes o RECO protudle, £
AL

_/'g}:'-mécu‘n_ wnile_ tloms qu,., i siwndes o 35/4,00:

_——

LT potesdias ROU-S : Use @ Lists ofdrornay: g
T L amsechons sina, e last chckpint g achie pa
1""’»_*_ 5 _ﬁpﬁé:ﬁl_ Mo opn'?‘ all 7‘7(1.. w,u,(% i M/

/ ] g@foL{{efl_f/rm”s {%m dhe [cg tn the evol)s (7 wﬁ,j\/
e s ot g Tr e sl Ak Ay
Il T todlo procodena : = —=
A | Wealo[wuh—c’f) i’ %o[omg G_mé__(:(un op't wirds_ g

CO'H 1?714 i

1 of exvumining th Jog irbry [osnde Mo, T, el F
, ‘f!ﬂ. valus. Oofzé‘mv)( n - o b fo  Maro Vaj‘*—"—-\/wlﬁ‘iifz/
H ) M. a e Image . " T

 Defored Yl st Gonttos Contenon] o
- In séé_a,_ﬁa[/zgﬁé E3vidon ment s i

b Pocsdhns ROUM( useth checkpoints ) s Coo o lon], ot
d s | mountosniad véy the 5/"2- - Fhe Comnottz%.o( vy T 8/nc
28 Wrﬂu; lost chuck posrt (Commit- [w/)’, & “he  achne tromds

T (ackive lst) - Redk, all Hhe voriTE ops of. Fha wm,;L:
: me “be [‘ﬁ, 'n Fhe Um(ez 02z wﬁéA V‘/)e;/ Lesy.

= i;/j/_@z Lk 44215; Do Fromds At ate achive amd
cuddn'l Lommit gao effech /]

i Aosutmited, ‘ P%f{ e | ; Muﬁé be. N

I . n T jE

e — ~” dao¥ o .'rla—.—'-._____. | i

S — s

S| N Ty —— —

e ssemmaeime : '1:5 . —_//\

e = A A
et bt ) hod 2 T

Scanned with CamScanner



Céu,d LA Oll’.';/i Ve retw
o e@y'pzz i
Ta (/7 ) c/uué/&omf Cnmw/.f o Y follo -

7 l’l.awj b be u/y;o/gm,

il C N A e, s C-Aecépop:r/‘/j

l (,
7 d‘ , ”"n IV ET
/)/ ‘()n ?-'_'.“; [ ' // / / /4 A1 / ol /(/f'f////(

L ,// /am /‘//w/ bisd o
T 114 }’4// -”-
'4 { /'r ,://n MZMH | / //r s

. N
(,Uu/ LG #iu. U/ 7[ //l:__//n // r//,,“,J 15 fe /’ij// //,/;,

1.l oplly c'/ /,dei) o
b“/)"” the (o} m,,,///;/ ey I/' ey V1o’ Copmitfed. s

o // gl ! /J,
,// e £ Ao obong //, // iy’ . R
)("f ¢ )71;”( /) S (?// " /A‘ /tr/ ,,Aﬁ /I/)/ 4 dp A2 Jl/
Ty Are yop, od Tl i —
none. o/j /4!(4 ( ™ /A(/ oar comulled e

A) //n
UJ’lO(M /A4¢ /”og,w/‘ /6/»49 0/9 Ly /lU/r:[Qw/ V. '//u a//

f/\.u; oy, //ur'/ Mocu vy /Uw// /3 '/}”7/ '/”M"h f/

) T O Aecgoma

). A Arasir oloen't Aunciirol. gy phopye -
a/mlz/ “//"4 4 feeihay /r/: Lumm//ﬂ/”:mwy/i /Z /i:of/cn f{/_

Cbho/)/e{q /15 ex™  gucs g A//A . £ S

e A /7avw’7 coll vaver Avcl Yo, vodon o o 1y St

19 petaltn (/ m Wy'“’””""f‘?L/m/ '/rcw—:" AA /ém.r /umw- 0——-

du:éea/ D‘M'/‘L/ ’/Vaw" /(paJ-u //j _(.a{mp// /Jom-/ I

“_:f:_- 74)1,0'/407 éfc “b;/‘?/njg /lo 7%@ [ Ca[{u/gﬂi/

| soist . Alhehporol ] econ ;“;;ﬁm, fo
- /’euocz‘m[((} ad- '/Aa/f/‘ om/' CAJAM the c?/rfz_ aZuéJ Of?/v

'7121 o/é on oth’é a// ‘95/“’13 Auﬂw 7’/7af Aawz, ibottisi nwaL
flg /7// -'/'ravvu '7.9 Shat fone 'ﬂu& (ao,,,m,-f /) Safaig 15

T oy befire @ Lchukport> entiy oo net pascl do hae g
.‘_‘IV[AG,M wale ops /ue&:m. AN Cauge og"a, J’/u {.JL@JA S ‘

\all 7’Au‘A u,/gcéa.&,: wt// bi. X-u.on[u[ f'n -/A._ b on oliok

e mnj” cf@ DBMS "w;'..
}Yéé <i rfw‘j‘fdﬂé

eﬁl w/m_/- /kr/er m/x eé

Scanned with CamScanner



. DR T [éx’ 0f-/wuvu"3 —femg/, DWL(@%

oo
./——-————'——'—‘J) 0; ﬁ'.’f‘w, L;{,li i// /?DCLl}‘l nanvia - éqmﬂwﬁ%é é
— Y 37

Y /A-L ’ISM.L. ’llﬂ_w '{-’ ,ﬁ?’& /JJ»‘?J—ZL a//wg‘
Moy &(ﬂam' M oZL[fj 71”0""9” ;Mu_:«.f/ é/Q 0_]9

. z‘gp 7o el w%wﬂz oy , ol [y dommon vie o =

B 7[¢cAMA 9t Cajéaa/ g‘fuzz,y du.//oml{h# Y 7%(:! '/%w T
o S Com Arsemia frews?  paleaesing  adfes Hh T

{Cﬁlcﬂ,/o”;b' }u;wra/ 3 Wf?lm 749 Yﬂ-&j wz’f/,wf

) by #o wedk es’éf,} 2. Gnudh. thitil Sbpa g
COM-/’%L‘Z"/ 7%‘- AL VDS <Mpo1nt£)\/€cwva/ & K1

&Lmeun. b be vu.ﬁal N A’Az roeusoton s Mouﬁ{ary
qé 7%, V'é«jtol M/W% Mfﬂ(% C,o//)ﬁ//zu.a..r J{: ,boxmL/o
U%L préviond 'CCAa_cépoznf} Secord i 7%L «&9 nea He
Xé/ R 19 concéuo[zd} V%VL ,6’77 79 c/(wef//o ﬁbl’# b
um e C‘/u,c/& /Jomlt /% o%,Aaj

N_BEIM : Before lmage : The ol valu.a. of thu olota ¢
léej‘gre u,ba[aj)/\g_ J.

[AF'//"/ eﬁgﬂmémm vaAu;_, efo&!{a.(ém
Il af e Maéb%gﬁ— . | &

a1 [fW%ﬂPfH&fﬂLolmA[ém G tesroded i 7;%’2/“
. ,Zo iy ?W%Zﬁw@fwﬂqwﬁab

A We»twAu"féﬂ cith ”%L AF/M " _,_?,L//

— ]

Scanned with CamScanner



— .‘. o "T"T‘W'W"-r et

Mo?m /"Jf OZ:qué/@ /e/zy f:o/)m’bu of 7‘[4']@(7;'?0[11@/

l

I

|

I

.'x! Mo > OS5 ove ado_olfn Co//ﬂcf/mook/ 5’/"’& . 7
:?wo

i

e ¥ ..?Pa('la/ a[afa/ o1 ma/L'y’]p "9407"5/“]_/? /‘/

g

| ’
! -~
l' / Lata P

juc?mf/uc }dgf 0 c@ﬁﬁvm UILQ _._

TR Seape off NS Lol 1 2 Jipes es of

o:Jmm)I"/'ra../)m ;Pod hwad, ww:(c«uu, roocls /ympgrf”

". _J’?/U-’-f _/’/‘7‘3[‘:{& as XAVu.(,,j’c//cAMac/a,uf?‘/u (.Lrvt&flc/(y

" _ [hMJ JLV(a‘.[’ZcM

o * M”c?/’a/la/ éé«/‘q_ Jw/z ed Levidid (ows ‘/./,

da[e.s o7 roohkols /'nfo.

C1lS A{o/o[:méom 7 ca'/jowa

/
ZH l C}u;i%fwf/u'c .:D/</'41'0/701m5-,~\

- Teelely, Al a‘uJ;}“fl",‘ oys
[ Coqdh faon, e
. 7"’17“-7{") YeSouice Sudse ‘—- Cox_Kave o <§/ o

s Cx;p ‘/le/a/ . —G‘w[ u\ﬂ{? L Ceod . Mat _ —
el st

-la«m/ eVa[b\d/lm \VI‘AZ? Q(uzlln_aénn—L
"f[annmg €fﬁu”2-4 l_& ] 5\4\"—74 & Cnn,sw«mobrn

--' Auk ewu{‘d Nllulku

L. _Lmlspofsc Huqu . T - :
I_ ’T"",@/”C P“M'h ’*n""c’ Jg , ’-‘(’a\wu,j .
_ o""“‘jfg’srx : -Wacier,ﬂuw,,%}

Dote- [fomt /Qc}mm/f a-ﬂ @rs)

—)rﬂaz‘a /‘-{oa/eb)y 2 @)leaﬁm CilS ooy be /u,bwwv&/

in @ Formats~ D l/e_c,ﬁ'a" XJ,DMJWIZJ ,Qeomu‘,uc oé/ s Such ou

r
j

/)om’/d’/ /&w ﬁ Po[y/?OM — 0%

Q) Restes — aumay 0{—0 PO/U/.?/ w’%ﬂ.&. eadch pomnt /T«QPVQJMO/J

%Vaju, crf maﬂMM a‘@/q_z&c«lm/n/ [L&ﬁo'ﬁ ‘A

o aLWW pInas ey -

& /Q.o'&mvulfwr&/—' pwce]f -3 a@owwrwwvw/w’/f VOJCﬂéS "

Scanned with CamScanner



T

. 7
" ’// f ‘

’/jq,/s{‘ ”ﬁh‘/ //7f} (’/i /f{ /” iy /ﬁ"/‘“g éf"’ /J ﬂ//_.fj.l
( fﬁnqu//mmi://l/ G///.u/'//‘ e ,,)L

A Lf P v ’ - o

1{ ahg M'A,’l (f’ WA ,10///{ / //fﬁ,/l //{//jli J ”'""”.!T-'JJ,?

b

/5

n/ VIR LY /0‘4/

o la Inte vm/mn Cnl? ;/ 7 r/// V2 ;/1/// i /[, bk <

Ty J// ///{}/ //h/t/ VJL’J?// !7/ Shiadle] - 9’/:/J/JJ ,J;"/{

Al tand Nl /’Jf/7 ,/;(/ ﬁrr/ a JﬂJ/P/ 11756 ;4 % f] . ,;
(// J O L /2

,V“” ﬂ/ ? / / /

])ﬂ./ﬂ. O ﬂﬁ/ idds. o) 70 2D ires 4 ]

L0 0, wh p

/h;/m I;) /J t/ﬂ/ //;/’/‘ 7 i 6?7 ==

{J/‘_/‘(f 'ﬂr le/ f Dr 44 /O/Mfmﬁf; |

.)(/r//(’i’////,/vw- 72:.;’ /JIr(JJ/ lqr,,;,_,J gj'w_ﬁ,_, g_:,. ‘_7
/J/ /)u/rr/ { m/ wA(A NnJsi ”0/rop/ng labc./ éé}ﬂ %a/ﬂo . — .

//”/N/’/(/"//”" /)//r/a/ L2, ”V’a/‘éj /r/f//u ‘/; :

/I’J‘,’)]MA:/AAH? 0.4 (g/"/r eF) /P'//&Jn JJJQ.U‘LA&_/ e/qu.
) ’fWLlu) Mj,}lﬂ[’J’J 6[4/0//9 mbmw/ K7 Ao

¥V /u{m-/ ana iy 1 : /nc/[w/l Corry ﬁ |
/n/nw.vl ﬂumﬂl obj/ ffa!.jl o4 /A@ j{amum f L:u %
/‘4'/’/.7 a‘JV‘ A4 (o on 4 £ Awa, h_J‘ i

y%m’/?f( /"’%r’ /’AM:.M, ‘ g@j Mur A |
ﬂ47 ,wﬂJ 14 :2:/6 A
f[uo(ya//uc, / j (. 4/ 7_7 Jf

s

0r r -
- /r[a/ /m a«mﬂ 74 /Z,olg w:?‘l afufy -

o /a/ 7%
b f’@n/ r/a/od::w JLUJ j i fa’?@ OQM-.-

¥ ey, (4 © ]
4’! /A! FA/AAJOTAJ 9@-%4&? ifﬁ/dﬁw.[é.f

x- Viguadi zajnn

}"“/)4”"/‘ f /’OJML /;P(_u__, /hC4/ Ss i -' ———————— —

- Sty -
o v

x

e SO
e A——————
e

Cd AA /’—(eA‘XLAAM -+ Vew/om
i Bl + il '”i’/ ‘H’M"”& =

g 7/7:4
R A

Scanned with CamScanner

I

i




V/j"' Brolagito] Dodobuses
//~— Blo/@ lm/ oloty e«":AAAHLJ i’ JW Co
\ 4 igéu V%Q_,{L n‘)a_ké l”lﬁrro'lt Of élolo ta/ /”7/1”

BLOMTMGJLU ao[a[(mu Iﬂj%rngaﬁor) noc;rm[ of ?w/'lc

'
!
%

mg[?'1 wﬁ% Jp&ub—/ WAE«N;? o DAJA .Pequma, Wzé,)’“’/*f

| Chasackornstics s |

|
)

151010,9“9-/ d&ﬁi ) 77’4%41 Cong/J/GJc wﬁm eom,ow.zc/ wr/é rmos]

ii/fmﬁﬂq il % D/\//{ fOR/V/)J

| /8 omiount {f-’z‘(ﬂm«qe of Vaouaﬁny m aéulti ¥ %9/)

&AW /n g/olng,/‘ep,/ a[a}a.éwy c'/.zua.q alt- e 7&,43/0(,0&0.4

R%D7&SGAOIL&J€0M 0%‘/& c?a/wuz_ oébfa éy Oéff AIOA}JJZP wtl/

Zée; Ae oéaé/eiml' (evum wfm “sing v‘ﬁ feuving. ,g/,,,)

I'%os# wdets oFf Alo[o}z@j @&ALG olo ot esy s w/ulz

actass ¢ e OW%,' cr)é/ awesd /18 o.olz.;

(M ost biolosetts ore: vot Lkely Bohpue /wwéréw

%/47[67na/ #NCM 0/7‘/:6% &Y e«.éouf 4CAW‘4 @Zu;gw-

72; Lorrlleiul' éfa[aj‘a/ngu O.Mm/ Nﬂwuny 4%7‘ zt‘x we.
In ézo[og/m/ appgwﬁnng :

b H diclogest-

Definug ;S,u,orumﬁm/ e,om/D/eJL iwuucs s e;a’wm//y sp -

Crers of b logiia] inf” I AL

M/y Moféql /UJU-//:

R

wauam gww r(/’&vu‘La-//é,t 49«-7003'! y8 V%mepéé

XQJL f,?@k-u WWMJA U‘.La.jz W ée,g;,q [,LOODOQAD

Ve bue s oqp '7’['.4_ &[M%Q ,baa/A a,g[oaz o.%u,._ VWA“\E /byeuto-l
/
;

FDO 650 Ciw dp»LLOJ.aloPUZ&/ OZJ,OcuM o:/, meu)

qwtém/( D/Vl] feg, van L v/ ln fhe wa/oL r's §’m éamk

ocutaabiead by fha Neboral Gobra. A 8Lo7le(j’-v\n/0ﬁy lrg?”

of Moabhona/ Zbé-m} of. Mediese. (nJ1 M)

Qﬂ.i'rs'.'.u?;y;'l S R T

Scanned with CamScanner



b Y L
¢ e
B ST,

—————

i o) (R57) 12 @ ol
T G2 one._mopp LZZ”JEJ@ , & /,arecz.%ﬂ_’éa/—_auyg@ ~

é{ wﬁﬁﬁizb/ﬁ_-w 4;2‘_»./’,_%{1%_!594".30 F b

R T Y
Shrore ghuchn: Vilable yoge : oRomndion 43112

shge g in labl
ok ually s sh codut: §: rofo § craih mume e
> Aoaris =fosk g dinack N

Non Vo[ﬁ_}—fg‘ﬁ;&z,_ JWLV;J 5/09 CQ&JAJJ , gi ; DLS_A-;: nyﬂ /f;\&.l:

4ol Shrzge informodan aroding 7 Sell Fhoge jshane ]

. Dedee Accass > Db S wfo[;:! Peymw,,,% an nonvol, oﬁDfo?%[‘

s kTl e ol Tl ghorots it nllod Wos

Toro MOUN af’%’; /nfm/'f 0"“{7"‘7 t;oerauﬁoru

TR Blha iy I ol o sl by o Bl B0 5

| plkes wzblm/;/ i olevk are A_a.{e}fuwlvé 2 p@wwl//(f.

N TAe aara Otfmmofﬂ\/w&u, blles Mb&"/e.mporw"l, o, |
. % b o a-

%od.‘!é,éu.%-u. X

Bﬁoc&- rovanamt s é/u o&&lc, g m{;,o;

- Ipad(B) Ayt s o ploysial S0k B 4 mofoy .

9. Ovdput (B) : frovufors Fhobutfer Lk B 4 Hha oloslk 2

; Juzolan-u +tha %fjepu‘a[z -f%,u’/d bhk Alare -

. )7
e | /
> : kl,D/]#’,L -l“trf .v.‘-\ ncd{ﬁl’-ﬂ e o T B \ | —‘
o~ TR, e ‘.'Q‘:‘\ ARl X ,vi ; ' : =
A '
. M)

Scanned with CamScanner



\ =

b clacemate

i = o :
” -

[‘ (,r ------ TSR

Y0 ) otsgns Bvele of Jide b s oA berd
'“’J/m Fhos c;femﬁm M;g([&wst

e a)/fjé BX on uﬁﬁcf, X7xl:/'cL & ot m/lml ,1[
s inpud (By)
-~//A'7'g'/7/# asigns fo x; H vales of ¥ From o bl
_’/0? W/ﬁé()() 0‘4’5’/2]'% She vadua o‘/,&w vesiabl. 94 to dato
‘://If;:é”’_:’\’ in_he ffer UE H exovids Shs op* od Pllowrs .
_/i)_//éﬂ Bx_on wﬂd X xd10ls 1y rot 1 M/M i 15
2 _5;/« 1}1/)0/'(3,() .

s @48 ns Volhur of A b X /n e boifen bk

;l Y ﬁom&n{} S — PEm—

Scanned with CarﬁScanner

-t e



CONTENT BEYOND SYLLABUS/ADVANCED TOPICS

1 Information Retrieval Query languages
And their brief description

2 Latest tools used for ER diagram

1. Information Retrieval Query languages and their brief
description

Information search and retrieval involves finding out useful documents
from a store of information. In any information search and retrieval system an important
factor which plays a role is search and selection process. Information Retrieval System (IRS)
allow to find useful documents from a large volume of information by giving a query to the
IRS. Information search can be made by presenting a query through the inter-mediator, or
directly to the IRS. A query in general terms is a statement or series of statements made by a
user to a retrieval system for the purpose of specifying what information is to be retrieved and
in what form. Most of the time the query is specified in format such as artificial language
hence it is called query language. A query language is the means by which the user tells the
IRS what to do and what is wanted. A query is distinct from the types of documents that the
user is trying to retrieve. The document and the query undergo parallel processes within the
retrieval system. On the document side, someone generates or gathers some data and
formulates it into a document. After creating documents they are transferred into internal
representation, which then gets transferred into a format that is used for matching process. On
the query side, user begins with information needs. There are two broad types of query
language procedural and non-procedural or descriptive. A procedural language uses
commands. If the query is written in a typical procedural query language often known as
command language, little or no knowledge is required for the IRS to find what was asked for
and retrieve. Natural language queries or non-procedural queries generally tend to be
ambiguous in syntax and meaning. For natural language queries inter-mediator is required to
formulate a query as these queries generally tend to be ambiguous. Command language
queries are more structured and for IRS these queries are unambiguous.

2. Latest tools used for ER diagram:

Database Design is a collection of processes that facilitate the design, development,
implementation, and maintenance of database management systems (DBMS). Properly
designed databases help you to improve data consistency for disk storage.

There are a wide range of software that helps you to design your database diagrams with
ease. These database design tools can be used to create a physical model or ERD of your
database so that you can quickly create tables and relationships.

Following is a list of Database Diagram Design Tools, with their popular features



1.Dbdiagram.io

Dbdiagram.io is a simple database design tool to draw ER (Entity Relationship)
diagrams by just writing code. It is one of the free erd tools designed for
developers and data analysts.

2.SqIDBM

SqIDBM is one of the best database diagram design tools that provides an easy
way to design your database on any browser. You do not require any other
database engine or database modeling tools or apps to use this program.

3.Dbdesigner.net

Dbdesigner.net is an online database schema design and modeling tool. This
database diagram tool allows you to create a database without wiring a single SQL
code.

4.Visual Paradigm

Visual Paradigm is a database design and management tool. This database diagram
tool helps the product development team to build applications faster.



