UNIVERSITY OF MUMBAI .
No.UG/4850f 2009

CIRCULAR:.
|

A refetonce is invited to th i i ylabi relatin to
_ ¢ Ordinances, Regulation« and syllabi relating
the Master of Philosophy (M.PI o 4

_ ul.) degree in various subjecis under the facul'ucs of
Arts, Science, Commerce and [avy vide pamphlet No.180 and to this office circular
No.UG/473 of 2009, dated 1ot ~]S(T,c:cmber, 2009 and the Head, University
De_partment of Computer Science ard the Principals of the affiliated Colleges 1
Science are hereby informed that the recommendation made by the Ad-hoc B"‘”ﬁ
of Studies in B.Sc. and M.Se. Computer Science at its meeting held on 4
September, 2009 has been accepted by the Academic Council at its meeting held

on 17" September, 2009 vide item No 4.2 and that, in accordance therewith, the

syllabus for the M.Phil. degrée course in the subject of Computer Science is

revised as per Appendix and that the same has been brought ifto force with effect
from the academic year 2009-2010 )

! P

j | | f
MUMBAI-400 032 PRIN. K. V)(:‘NKA.TARAMANI
21 December, 2009 , REGISTRAR
: |
To, i

i

The Head, University Department of Computer Sciencg and the Principals of
the affiliated Colleges in Science. i

{;

A.C./4.2/17.09.2009

SR J
No.UG/485-A 0f 2009,  MUMBAI-400 032 2}11..5t December, 2009
Copy forwarded with compliments for information to : ;:-’:'

1

1) The Dean, Faculty of Science, A

2) The Chairperson, Ad-hoc Board of Studies in B.S¢. & M.Sec.
Computer Science, J

3) The Controller of Examinations, /

4) The-Co-ordinator, University Computerization Center.

‘

;7 (D. A KATE)
. PEPUTY REGISTRAR
\ (U.G./P.G.Section)

~ % e e VJ{/ -~
Copyto : A?{;,\\\ L

The Director. Board of College and University Development. the Deputy Registrar (Eligibility and Migration Section),

the Director of Students Weifare, the Personsl Assistants to the Vice-Chancellar, the Pro-Vice-Chancellor, the Registrar and the
Assistant Registrar, Administrative, Ratnagid for information. {/

. - o tn g . .
The Controller of Examinations (10 copies;). the Finance md Accounts officer (2 copies). Record Section (5 copies),
Publications Section (5 copies, the Deputy Recistrwon Tarollment. ?J.gt?mr?’ anc} Mlgz.m?n Section (3 copies), the Deputy
Registrar, Statistical, Avtiliadon Secton (2 copies), ilie FIC:@sSO- AMI-LITECOL, mﬂluf_Of D istance end Open 'E.ea'mmg (IDOL),
(10 copies) the Diractoi Tinivergine o e » *.\"‘er Lo AL ST et S e ke v 1 . Tt
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Enélosure to Ttem No.4.3—
17.9.2009

Syllabus For

M.Phil.Degree Course

n

Computer Science - | N

(With effect from the academic year 2009-2010)
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University of Mumbai
Syllabus for M.Phil, in Computer Sciencee

o e N .

clive o > M Se: oam :
Objective of the NLPhil. Course: "To orpanize o path leading 1o successiul research work
| ! ‘ Fhe ntention is 0 introduce the candidate o (1) the deep
. . SOy (o N D) ey Q .
loundations ol core computing. (2) current trends in the rapidly evolving ficld and (3) the
itellectual and phalosophical tramework nee

i Computer Science.

essary to explore wide spectrum of researcn in
computing.

Lhe theee NPl papers which broadly cover these aims are:
(e Research and Teaching Methodology in Computing
(2 Recent Advances in Computing

(M) Flectuives

Paper 1 Research and Teaching Methodology in Computing

Noier Contemporary Theory and Practice of Core Computing is studied as part of research
aid traming methodology. because there is a need to significantly upgrade the knowledge
base for the purposes of research. Some basic ideas in research methodology, like the use
ol statistical and 1T tools and searchiag the world wide web, are routine activities of
teachers in computing, so they are not emphasized here. Literature survevs are covered as
an mteeral part of the Electives (sec below).

Prograniming Paradiems: The imperative and declarative paradigms are studied, using the
Python and Haskell programming languages, in order to develop rapid program

. = = = = o
prototyping skills and to become familiar with current technologics.

Analyvsis of Algorithms, Computability and Complexity: including recurrences and
recursion: hash tables and functions: dynamic programming. greedy algorithms;
amortized analysis (the accounting and potential methods): advanced data structures, the
Fast Fourier Transtorms (FFT). string maiching: NP-completeness.

Formal Mcthods. Program Specilication and Veritication: Techniques for describing and
reasonine about computer programs; introduction to tools like Z specification and Alloy

modeling languages.

Recommended texts:

I 1.11L.Cormen. Introduction to Algorithms

(%)

D. 15, Knuth. I'he Art ol Computer Programming (Vol. 1 to 4)

‘5D

(. Dromey. Program derivation: The development of programs {rom
specifications

4. 1AW Dijkstra and C.S. Schoclten. Predicate caleulus and program semantics
5. D). Gries. The Science of Programming

6. .M. Spivey. Understanding 7Z: A specilication langaage and its formal semantics
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Paper 2: Recent Advanees In Comnuting
Background: The scope

ol computing has ex
‘ 2 has expande
ACN ( |

e d'so much in the last few decades that
the professional organiz,

| ‘ ation for computing) has divided the broad expanse of
computers and computing intg five

arcas:
(1) Computer Engineering:  The diceinlin o - _ _

l g rg: The discipline for building large computing systems with
mtegrated hardware and sottware
2) Software Engineerine:  The el s s
( ¢ Engineering:  The discipline for building large computer programs
3 Intormaton Tee . . . . .
() Intormation Fechnology: The toals and technologies for gathering. manipulating,

storing. retrieving, and classifving recorded information

() Information Scicnee: The science underlving the organization of information
(usually taught in management institutions)
(3) Compater Science: The science underlving the architecture. languages,
applications. as we!l as the mathematical foundations
relating to computers and computation

[tis virtually impossible to adequ.tely cover in a single paper the trends and advances in

this broad expanse. The following topics have been selected in order to provide a
meaningful insight:

° Aruficial intelligence ® Networking

¢ Data mining and warehousing °  High-performance computing
¢ Software architectures ° Mobile technologics

°  Operating systems °

Information security

Each of these subjects has sufficient centent to be developed over SO lectures. In the

present paper. the plan is to cover the basic concepts. sotne of the current trends and a
1-0]&1'91“ ~ace c_rnr"\r in Arder tA cuiraect p(\SS‘bll

order to cuaa ities about comparable research areas.

Standard text books are available on each of the subjects. The concerned teachers are to

choose a case study (or research papers) and then work backwards to create a reading list.

Paper 3: Electives

Ohjeciive. One aim of this Paper is to create the background necessary to start the M.Phil.
rescarch project.
The concerned teachers will each select a contemporary niche topic (which will

normally
span several ot the arcas listed above in Paper 2. Recent

Advances), e.g.. topics like
robotics, natural language processing. bioinformatics or game theory are d

ependent on
artificial intelligence, high-performance computing and data mining

A list of niche
topics cannot be prescribed in advance because the choice of topics will d

epend on the
mterests of both teachers and students. The list of topics and recommended reading
material will be submitted to the concerned authorities, and their approvals obtained
e bl

within one month of ‘he start of the M.Phil. coursework.
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/\Llwmc% commonly underst
0od to be part of rese ike li
arch methodology (like literature
survey, writing
concept, documentation and publication
all students. These will be started at the outset of

aching in the first two Papers gains momentum the core
» as discussed above, will commence.

a proposal. developing proof-of-

of the research work) are common to

the coursework. After the (e
tcaching of the electives

he following three electjve lopics are submitted initially:

Llective I: Computational Intelligence and Artificial Life

Unit 12 Mimicking nature for problem solving — What is life?, What is computation?,
Computational beauty of nature (fractals, clnos L-systems ctc), artificial Life and complex

systems - self~organization and emergent complex behavior, open-ended evolution.

- 7 . ~yen . . . L} :
Unit 2: [\ OlLlllOl]dl_. computation — genetic algorithms, genetic programming.

Unit 3: Learning and evolution — Darwinian, Lamarkian, Baldwin.

Unit 4: Intelligence through collective behavior — particle swarm optimization, ant colony

optimization. evolution and coevolution, competition and cooperation, artificial cultural
evolution.

Unit 5: Artificial immune systems — overvievw of natural immune systems (NIS), basic
concepts like antigen. antibody, distinction between self and non-self, B-cells and T-cells,
epitope molecules and receptor molecules, affinity and binding, primary and secondary
immune responses. Computational attributes of NIS — Recognition, feature extraction,
diversity. learning. memory. distributed network,self regulation etc.

Unit 6: AIS Architecture — comparison with other biologicallv. inspired computing
techniques like artificial neural networks, evolutionary computation etc. AIS framework
of abstract models of cells, molecules, affinity functions and general- purpose algorithms.
Unit 7: AIS modeis: Negative selection — self and non-self, detectors, affinity,

i-comntiguous algorithm etc.. clonal selection — proliferation, mutation, crossover, affinity

maturation, formation of memory cell, immune network — idiotopes and receptors,
internal image. connected cell, network suppression and network activation. AIS and
intrusion detection — IDS overview. Review of different AIS based approaches to ID.

Elective 2: Knowledge Engineering

Unit 1: Case study approach for data warehousing: transactions at Wal- Mart, complete
client historics at an insurance firm. stockbroker financial information and portfolios.

Unit 2: Rescarch issues in query processing and optimization, database design and view
management.

Unit 3: Health services research data warehouse, data warehouse objectives — create person-
level view of data, construction of data extraction tools to support accessing data by chronic
conditions, complex customized research data requests related to chronically illness, new
formats for Medicare enrollment, claims and assessment data that support research.

Unit 4: Data Mining — text mining, web mining, predictive data mining, discovery
driven data mining, verification driven data mining, decision support technofogies
bioinformatics & pattern discovery, integration of data mining and information extraction
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Unat 3: l.\nm\'lcdgc Discovery Laboratory (KDL) — investigating how to find useful

patterns i large and complex databases. study of underlying principles of data analysis
aleorithms. developing innovative techniques for knowledge discovery, and their
applications to practical tasks in arcas

as such as fraud detection. scientific data analysis. and

web mining. focuse on relational knowledee discovery, constructing usclul statistical
modets from data about complex relationships among, people. places, things. and cvents.
Social communication networks and their impact — the Web, teleccommunications
networks. relational databases. object-oriented databases, and other sources of structured
and semi-structured data.

Flective 3: Modern Distreibuted Systems

it 1 Stedy of te implementations ol distributed system principles n mlﬁo\&”m)[_l
. R 5 2 \ A > > services. b T
modern distributed systems. Java RALL Jini, CORBAL J2EL. et web servi

web services orehestration engines.
. . e bte i ja systcms.
U nit 2: \Maobile computing. mobile agents. p2p. distributed multimedia

: . C P nali lels, process
L nit 3 Applicaton of distributed computing in communication models. p

<~V \ . s o S e . . i ~f 65.
Poplementations. naming. distributed file systems. global stat

ey
T s - :an and concurrsincy
1 Tock svynehronizaton coordination and agreement, transaction ¢
L it 4: Cloek synchioniz .

. L mory, fault tolerance and
: ' enliention. distributed shared memory,
ol Cunsislcie s and replication. distil

s Lty
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