UNIVERSITY OF MUMBAI
No.UG/470 of 2009

CIRCULAR: -

- The . Head, -University = £ , ,
Directors/Heads; i‘ecognizedl'sslgeth;f}pame_m of * Computer Science, - the
- ffiliated C oll dites 1 Soicho ai e ‘lil'SItll‘lltlonS‘ conccmcd;».‘rhc Principals of the

: ‘ 1d the Professor-cum-Director, Institute of Distance
and Open Learning are hereby informed that L s g
hoe Board of Studies in Computer § od that the recominendation mage oy a2 Ad
has been accé R .mp‘utey Scxech at its meeting held on 17 April, 2009
s epted by the Academic Council at its meeting held on 21% April, 2009
I_w_q__(jg'ltem NO’-’4-58 angi subsequently apptoved by the Management Council at its
meeting held sl 21% August, 2009 vide item. No.17 ‘and:that, in accordance
o tlt!lere\'mth, the Five Year Integrated M.Sc. Degree Course in Computet Science has
- been introduced by the University from the scademio year 2009-2010." .

" . Further. that in. exercise of the. powers conferred upon the Management
- Council under Section.54(1) and 55(1) of the: Maharashtra Universities Act, 1994,
it has made Ordinances 5854 and 5855 and Regulations 8005, 8006, 8007, 8008,
8009 and 8010 including the Structure of the Five Year M.Sc. degree course,
' containing the examination pattern and fee structure is as ‘per’ Appendix and that
the same has been brought into force with effect from the academic year 2009-

2010.

MUMBAI-400 032 PRIN. K. VENKATARAMANI
12™ December, 2009 REGISTRAR

To,

Head., University —Department of Computer Science, the
s, recognized Science Institutions concerned, the Principals of the
ce and the Professor-cum-Director, Institute of Distance

The
Directors/Head : :
affiliated Colleges 1n Scien

‘and Open Leamning.

= 21.08.2009
M'C'/l7/21 skok Aok R kR Kk k

No.UG/70-A 0f2009. MUMBAI-400 032 12" December, 2009
Copy o

1) The Deaf}a Faculty of Scierace,
2) The Chairperson, Ad-hoc PBoard of Studies in B.Sc. & M.Sc.

rwarded with compliments for information to :

Comiputer Science,
2; :}"‘1}116 Controller of Examinat-ions.
=y, e Co-ordiinator. University Combputerization Center &
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Enclosure to Item No.4.58

/— 21.4.2009

of

Five Years Integrated
M.Sc. degree Course

n
Computer Science

Ordinances and Regrlations,

Including Fee Structure

.
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UNIVERSITY OF MUMBALI

ORDINANCES AND REG
v ULATIONS
< vEn INTg(lle\I;‘lélI))EI\ISG THE STRUCTURE OF THE
s 5 C DEGREE COURSE IN COMPUTER SCIENCE

Title: The degree shall be titled as 5- :
SCIENCE €d as 5-YEAR INTEGRATED MSC DEGREE COURSE IN COMPUTER
0.5855

Eligibility: A candidate for being eligible to take admission to the 5-YEAR INTEGRATED MSC DEGREE

E IN COMP
COURS UTER SCIENCE must have passed standard XII (10+2 schooling examination or 10+3

Diplma in technical education) from any recognized board in India (or equivalent) with 60% marks

for General category and 55% marks for Reserved category in aggregate or equivalent grade.

ﬁdmészogfg the foreign students are subject to the eligibility of the entrance test or its equivalence.

Admission procedure:_ Students seeking admission to 5-YEAR INTEGRATED MSC DEGREE COURSE IN
COI‘\APUT.ER SCIENCE w1.ll have to first appear for a National Level Entrance Test as prescribed by the
University of Mumbai and the subsequent interview for the final selection of the shortlisted

candidates. S‘fudent-s wiil be selected for admission strictly on the basis of the entrance score and the
performance in the interview.

R—S8006

Brea%—tg Co)f Fee Structure (will be submitted later)

R=809/7

Term: 1° term: 1% August to 30" November
2™ term: 1% January to 30™ April
Summer Project: May to July

R-5Q08

Duration: The course shall be a full time course. The course shall be covered inFive years in Ten

semesters.

R— 8003

Number of students: A batch shall normally consist of 40 students.

R— 8010

Conduct of the course, scheme of examination and awarding grades:

For all practical purposes, there will.be a C.ogrse Coordinating Committee (CCC) that would be

responsible for the academics and routine adr.mmstratlon of the course.

Definition of Coursc Coordinating Committee: Head of the Department w01.11d nominate a teacher

in the Department as @ course cptctjrdmator. All the teachers of the course constitute the CCC. Head is
i er of the commutiee. _

ex-o.fﬁcl'; ;;,Zn(;tf) gradiag: Students will be awarded letter grades (A, B, C, D, E and F) in each subject
and not the numerical marks. . .

+ Meaning of grades: There will be four passing grfldesf namely,. A,B,Cand D )
Grade E means perfoml'ance of student in the subject is not satisfactory erough to award any
grade points. For the 1mprovemen§ of E- grade., the student has to either appear for re-
examinaﬁon or hz_as to repeat tht? en’t1.re sub_]ect_ with any of the subsequent batches (or during
the vacations subject to the ?Vallabli.lty.Of the instructor). Fo.r re-examination, the student has
to apply t© th_e course-'coor(:lm(z;tcl)r within 15 @ys_ of dqcla_ratton of the semester result and the
cours o_coordinator will schedule a reexamination within 2 months of declaration of the
semester results. . : .

Grade F means that the performance of the student in the subject has been poor and for the

. t. the student has to repeat the entire course with
jmprovement ; ‘ iSICI ith any of the subsequen
(orpduring the vacations subject to the availability of the instructor). quent batches
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Student can opt for i . .
Grades for sufh audrirt]ag::,nrum 0,1_1e subject besides the prescribed ones for the semester.
Ses will be denoted by superscript # in the score card.

Grade Point Avera B
be out of 10. Grade ggiﬁilzg)i[ioért?decz%pfc s ouits fomeaceT s gee aERIEES
respectively. GPA is computed by t"tkin 1 t,l B, Cand D ere t:lk(?ll as 10,9, 7, 6 and 4
weights to the student’s score (pi) i aiing the nlll}lbcr of credits (ci) for each subject as
Grades E and F correspond ¢ (pi) in the subject. i.e., GPA = ¥ (ci*pi)/ Sei
Grades with su A Zer.o grade points and are included in the computation of GPA.
S eclarat} perscript # are not included in the GPA.
semestér '(%‘E;;);S)C;:SS&EEC? s.u,xdent will be notified his / her GPA for the just completed
re-examination or repeat Ubfitl\e GPA ofal! the semesters till the date (CGPA). The result of
CGPA. peat subject will not be included in any SGPA but will be included in the
;\C(ifl:‘l;]sjlls;;z ttlcl)fallle?tfsemester: [f any student has three or more E or F in a semester or
COPA oft ¢ of five E or F grades that have not been cleared till the point or if the

of the student drops below 4.0, he /she will not be allowed to progress to the next
semester. The subsequent semester(s) will be deemed dormant during which the student will
have t.o cliaar .the backlog for the progression to the subsequent academic semester.
Gradmg individual subjects: Evaluation of individual subject will involve two components:
(1) continuous evaluation that would consists of the students performance in announced and
unannounced class tests, quizzes, home assignments, class work, projects, practice and

report.ing'etc. and is left to the discretion of the subject instructor(s), (2) semester-end
examination.

Normally the weights for the continuous evaluation and semester-end examinations will be
70 and 30% respectively.

Any deviation from the scheme will be acceptable only with the approval of the course
coordinating committee.

At the end of each semester, the instructors may submit the numeric scores along with the
recommended grades for the students of their subjects to the course coordinator.
Transformation of numeric score to grade will follow general guideline stated in the
computation of GPA. Any student securing at least 40% of absolute numerical marks should
not be awarded grade E or F.

On recommendation of the course instructor, Course coordinating committee may consider
awarding special grade O for outstanding performance in any subject. The grade O cannot be
awarded as a routine for good performance but reserved for only distinguished cases.

These guidelines are to be implemented flexibly. The Course coordinating committee is
authorized to make value judgment of the mark distribution and permit some deviation from
the instructor recommended scores / grades. A

Award of Degree: Student may be deemed fit for an award of the degree after completion of
100% of credits from the prescribed syllabus of the all 5 years. Certificate of degree will
mention the CGPA

Reevaluation: If any student wishes for a reconsideration of a grade awarded in any
particular curse, he /she can appeal to the (?ourse coordinator within fifteen days of
declaration of grades. Course coordmator,.lp consultation with the CCC may implement the
re-assessment of the grades awarded. Decision reached by the CCC, after re-assessment will
be final. ] - . '

D epartmel’lt reserves rl_gh_t to refuse further extension to any student, if he/she fails to
complete the course wnéhm 7 years from start., The. Course coordinator, in consultation with
the CCC, reserves the rl%l}t,to/ fcomm?nd_dlscontmuation of enrollment of any student at any
time during the course, 1 1is / her motivation level was found to be less than satisfactory.

2
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Future scope: We wis}
. Lo 1to develop a
o role
Indian Universities. E'mPIOying “Remote 11;1;(]11&;1 Sfa global standard computer science education in
] r

resources as a pa-t of th : model :
Having studied vari e evolution of the course are so ,team teac.hmg and developing the quality
g 1ed various models that have b ieiof hictob Serives.
een e

» . . m .
international professional societies (ACM and IEE plc?yed worldwide, and taken note of the views of
would run as an experimental set E) in computer science, we propose that this course

- u ; ASS . . i B
personnel and academic flexibility fo pI ol o S0P QLA B "
r the implementation of the course, one expected evolution and

outcome of this model is as follows

At the end of third year, we would have semi-st .

be towards producing the COursev; are i ructured courseware in our hands. Our efforts would

. ‘are 1n i .« .o i
content available in the ' a finished form. One main aim would be: localization of the
world-wide resource base. Thi . . i
the content. Rather. enrichments i . This would not in any way dilute of the quality of
g s : ; . ) .

R l.n the available material by incorporating the actual teaching-

ience teachers at lar pected. T'hlS EOUmSEwarS should partly satisfy the needs of today’s computer

activity, to prodice 2 ge. Organization of teacher training programmes would complement this

tudy rr,laterial . hnUmbﬁ.’/r of teachers ready to teach the model syllabus. Generating exhaustive

o et rough continuous teacher-student interaction, and keeping it continuously updated
1volvement of the newly trained teachers in this programme, would be a major task.

Conclusion: .The benefits of the proposal are many. The model is to provide quality education to
Computer Science students, to train aspiring teachers and to save teachers from being the examination

agencies. It promises rigor in implementatior and enhanced quality of research and development.
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S-Y Y TE ’
AR INTEGRA 'ED MSc IN Compry

Structure of (e Propose
artment of Compute

T Ny -
FER SCIENCE
Dep o d degree poogramme at

£ Scienes Dhaleo g
clence. University of Mumbai
Preamble:

Objective: To produce academics g rese

< . arch scholurs in o , _
competent persons for the sofiw scholars in computer science as well as technically

are industry,
Background: Both academia and industry have been faci
S T_hc L([‘L ju” !:mng__" i w:u;cnl_\ of qualified “.“d wcl-l-cduc:nud
challenging problems of ever-increasino ¢ U”"_”d fm. oy s s o s
The present 3+2 yr MSc (Computcl.( S b L‘Ump[c'\”—‘ faced by professionals in industry nd researcl
L lmge e e l“u%n'u.) blIlICl‘lI‘I'L:' cannot meet this requirement as its objective -:s
o eiucate & lrs \‘ dents among aftiliated colleges. who become ready to work in
, grammers and testers (not analysts and designers). Only a ver small proportion of
MSec graduates pass the SET/NET exam needed to qualify nslollcgc lccl-urcrs. -

At present 0“." MSc (Computer Science) students are exposed to some of the diverse technologies in
the field of information technology, with the result that their future is tied up largely with the
technology tide and slack in the market. One way to overcome this situation is Lo train the students in
the fundamentals of core computer science, with an emphasis on problem solving. We have to
motivate the students to take up challenges in academia and contcmporary industry and prepare them
to work out the solutions. Such people will have a mindsel to orient. modify, indeed define the

technology and utilize it towards creating solutions that are appreciated by both industry and academia.

The 5-year integrated MSc (Computer Science) degree course (after 10+2) proposed here is an
implementation mode! to meet our objective. In the first two years the focus will be on mathematics
and the basic sciences, computing, and some humanities. The core of computing will emphasize

computer science, t0 a slightly lesser extent software engineering and information technology. and

basic ideas of analog and digital electronics. (Details are given in the semester-wise subject list.)
QOur plan has taken many ideas from the varied undergraduate curricula proposed by ACM and
C

IEEE-CS (intermtional professional societies in computing and electronics) during the years 2001-00.

Admission: The admission to this course will be purely on the basis of competitive merit obtained in

_wide entrance test specifically

and others across [ndia).
served category candidate) will be eligible to appear for the entrance test.

. for the proposed programme, conducted at say 10 centres (3 in
a nation
Maharashtra
0% (55% for re
vould be inten £l tu ‘ - e, o

d English communication (minimum satisfactory competence. since English is the
and Eng ‘

Students finishing HSC (or 10-+2 equivalent) with minimum

score of 6
The test V
mathematics,
medium of inst

ded to evaluate students’ abstraction and logical abilities, grasp of

wuction for this course).

J intake i 40 students, out of which about 30+ would complete their education in
intak
The propose

. Given the |
d, so the syl

rae sample of 10+2 students, we may assume that relatively good studerits can be
dl s

5 year
selecte

1bus can be both realistic and rigorous.
<
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Curriculum: subjects covered during the first three years:

overall sch iy
Ill;zwed a5 per 3112?‘ eOfu;i)raé)ers in this course shall typically take following form. Variations will be
quirements of skill sets needed of UDCS graduates in any time period.

Curriculum: subjects covered during the first three years:

Semester — 1 . t N
. - emester —
g;?agg?;nn;;ng - I (Functional and Imperative Programming — 11 (Science of
Maths - (Logio Ko T e
Mathsi-1l {Caleulus and Numerical Methods) Maths - IV (Angaiys?s)
Electronics - I (Analog and Digital) Eloctronics - 11 (Analog and Digital) ]
S;g;:;se'pi}{(gfsswal theory of electromagnetism) Physics - I (Semiconductors and Devices)
Elective ARE-II
| —— Semester III Semester IV
__Programming practices — 1 Programming practices — 11 ol
Programming principles — I Programming principles — 11
ﬁ Digital signal processing Embedded systems
Computer organization Operating systems
Maths - V Maths - VI
Elective ARE-III Elective ARE-TV
Semester V Semester VI
Algorithms —1 Algorithms — 11
Databases — 1 Databases — 1
| Networking —1 Networking — 11
Software engineering-1 Software engineering-II
Simulation Artificial Intelligence
Elective ARE-V Elective ARE-VI

Elective AREIto V] are the Electives for the All Round Education (EAREs). A student has to select
one out of the recommended set of EAREs for the semester. A set of EAREs available at the semester
would be approved by the BOS in Comp. Sc. and would be brought to the notice of the students

tive semester.
before the commencement of the respec
A sample list of EAREs has been provided below.

* English for communication * English literature
* Linguistics * Indian / Foreign language
i ‘ ;
* Technical writing ' gherlmsny
* Biology _ ) Eeo ogy
* Commerce and accounting COI:IOmlCS
* Music/perfonning art * Environmental Science
* Mass communication * Philosophy
* History of science & maths etc.
5
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Each _subject will
teaching-learniy g
carry S credits. F
&10u.rs for the activitieg

project would carpy s
Second degree M :

speciatizations
\p tizations would he updated
semester VI Oyt of the -,

AVE < coning

and | hoyp
or the sixt|,

ct hours per v
for the actjy
subject in ¢

e gy o Ot v st there il o2 L
- A a, ach semester, ther ?CV"“ “at'O“'_ caching earin .
a separ P eontinuous evalyation qu ‘le P 'bL 5wl oy 3 s Sum
llSlc[;gpdhllC credit of 2. . These subjects will carry 2 credits. Summer

N eourse s intende i

(;::l\rlli)l;iiol\(lt}l[mg up the students for the rigorous research. A 508

select four subjects subjeets listed in the g ,)HhL ufnccrncd BOS before commencing the
will have to \-lkus (that are complimentary l ‘fsm,h/’im(.m‘  stucent of semester VI L Ee

we o select two Fopge 4 ary 1o his urea of research interest). Out of the four hef she
the tfm for the deeper studies lltl‘hcr studies during the semester VI and finally confirm one out of
publication of rcscm-cl{ pm“t.{ during semester 1X. Semester X is devoted to the implcmentation and
Each of the four subje e
one head of pnssmu:
and algorithms wou|
would be evaluate

l:t:@i:\:g:ﬁ:]nl’l)' ”llc‘ Stlldel}l in semester YH will be cva]llflted 'fm'* 4 credits under
d be the con 0 tjt (‘lon‘uun and the detail stu‘cly of domain specific data structures
d for § credit ‘m”“‘”lb of the Syll_nbus.'Each of the two subjects at se_mester VIl
credit 4). Semester VI syl bl S‘““del two heads of passing (therefore 4 heads of passing each of
— theory and practice — | r B }15 WOU_I(‘ lncll'ldc domain specific study ofclassu':al and modern trepds
semester [X R Jm /l 16 respeclive Sll.bjcgts. There will be 4 hegds of passing of one gubJect in
urvey. tl l i :}111@5 4 credits. The objective of semester [X being the -conte[.nporary llt'er'ature

Y. the basis of the syllabus would be the state of art research for the discussions and critical
analysis. The research project implementation and pub'ication would be evaluated for 4 credits in the
semester X. »

There will be 4 contact hours (3 teaching-learning + 1 tutor:als) per 4 credit course.

A sample list of specialization has been provided below.

Compiler Construction (internet language, ontological language etc.)
Computer Graphics and animations

Machine learning

Embedded applications

Bio-inspired computing

Distributed and mobile computing

[nformation management

Algorithmic :
Chip fabrication—architecture and VLSI Design etc.

S —
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