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@0 1HGla) HBHIMNE" BaOIELONITW] MVBQYHLIU0L! By, 1985, @pevypowo 3 aimal 10(17)

(@000 HAUMUZ210MBAVIEIB HOBHOHRMNE MSalSIo MBAAVEEMo a0oeaglls  03/07/2020, -eel
maud.2988/ACA12/2020/agyo. 2.  qVBQYSHLIDU0LI  OTMOOYo @RENIBAL"  HOaMAVGC
INOMIM3 016a]0d3" 6 21Q).

mommud:06/49693/AC AS5-2/2020 200002000TW]  qudqjeenwieiges De  Paul
Institute of Science and Technology ,Angamaly-
©1@3 M.Phil Business Studies enfi®sworlwow
Smt . Shilda Thomas -ea§ M.Phil @eninwo
ORHCAYIY" afla0)20W]  (@JAVAD] 2 JRIGODAD
ad)M  OOOMIEIBE  GLINI®  TVISHYal@o
(‘Certificate of Eligibility for M.Phil/ PhD
Degree’) mm@0m88 wWwakdw - 016 PAS
9.aIQAN@” Mo Wlaf .

2a00o2WITW] cmvdaisenwoeiges De Paul Institute of Science and Technology ,Angamaly -
©1@3 mlawo M.Phil Business Studies milmswocl@ow  Smt Shilda Thomas -ea3 M.Phil
(@JNINWo, HHHIEAYI” AflaHOIROWT  (@JTvem] ajeidaman (relevant to the subject of Commerce)
)N OOOMILIBB  CGRIVI®  MVIGHUYal@o MDIRHIMSBB  WB1aldBUd @000 2J0 B0
20000MINITW]  AVAQIHEIWIRl @ 1985, @pevydwo 3 almaf 10(17) @200 eeqv-



20MMVIEIB  OOHOBRIME MSalSIQo @BEAAVAMo 2 J0ea g0l 06.11.2020-0e1 maua.
5226/AC A5/2020/ag)o.2).@ qLBQIHLI0WE]I QOO0  BRANIBAD HDMVIGE CINODIG3

0164 033" ©.21Q.

emomaud:07/10351/ACD/1/2019 Madurai Kamaraj University, Madurai @paiodaw”
©al@ Master of Philosophy in History (Distance
Education - Prior to UGC Regulations 2009)
@30 2a0CRINITW] MRQYH-10U00e1W1 @3
90 1010 10N 1Mo O®IFILIN0IND Y 6BRUBERNIW]
@R 1BO1H6BAIIM0 ERMIM (@00 AVAQYBEIIUDIE]
oomoal’  mo. 2403/AcD/2019/MGU oo
31.05.2019 ai@ley@losnnmoe @I@BROM) HB:I6ME"
22000@0aW]  qudqimenwoel  GRG  1985
@PWOWo 3 Ganso 10(17) @®o00 eIy’
210a3aveld DODHEBNIENS MSalsl-016aods’
921QaN®’ MVoeNIMWlaf X

Madurai Kamaraj University, Madurai @pondw” es1 Master of Philosophy in History
(Distance Education - Prior to UGC Regulations 2009) emi®co 0a00cmomoawl
aVAQYHHLI000RITG3 Do I0laloM@m 1Mo H®IY12I100100 {688 U3 H5300W] @001 012J0B006Ms”
2200ERIWITW]  audq)denwdel @re 1985, @pevyowo 3 aldqf 10(17) @200 eeairv=
20MBMIRIB 9930308 MSalSIQo @BEAAVOEMo 0 J0a |30 ) 29.12.2020 -1  »mid .
6055/AC.D/2020/agyo.2.@)., QVBQISHLINMILI DOMAN)e  BRANIBAD" HDEMAVIT CWINO G

016 085" 92IQ).

eomommud:08/33379/AC AS5-3/2020 TVAQYMHLIWLIYeS @Rafleleg’ G562 HE1G
alolesan  afl3yod@ble:gas gande  HAVANROIeAI
(2020-21 @ROIBHS" QlBaHo) GHIC8R SIMBand
(U G) 2a000m0 0oqwl avdgjeenwoel @ 1985,
@PWOWo 3, Gan3o 10 (17) (@000 OO
a10@aveld @emadls]  20mEAl  ajoeqigallai®”

@RHNIBAND;’ Soedavleflcelss 016 pads”
9aIQAN®” TVoeITUWaf.

2020-21 @pe96m1d:” I3  GaNio HAVAARIICRINNSS GHIE8eE SIMAVA GREAIGHUMHSEIM, d
OMOMNA  al0laHd  MSAMIC1EHEMo  af)MVo A ldTHHUWIGI malpractice msomllglel  agam
MABS1n01HHQ" 20022MIBHEMo a0 MaYBaH1BHIO® MSalS] MflBAIHBM®” @010 2j0BH0ME"
2000CMINITW]  AVAQIHEIWILl @ 1985, @pevyIwo 3 almqf 10(17) @200 eeqiIv=
210MAVEIB ©OB:ed:6M8 MSalsIQo GMBMAVAMo aJodalgailalal  20/10/2020 -ee1 maud . 4821
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/ACA 5/2020/ag)ozdl@, ruB0JdL10000e1 9OMO0je  BREHIBATE: HVEMMIG3 CINCMI@ 0160 |03S”
alQ.

momaud:09/2195/AC A5-1/2021 04.01.2021 o eIV alMAVRIQOS GRWYEHHUD

Wlod AflawleWI @HININaNOMM” QUM &SI
TUBAIBEI000081 aloM Aldsqf / HIVRE cawIaNe:gns
GWI WBlald@UD - BaNIERIMITW] TVLAAUGEINUIEL]
@@’ 1985 @pwydowe 3 6a0so 10 (17) @00
eIy’ aldadaueld OODHODHIMNE  MSalSIQo
@BAOAVEEM. aj06a]50lla] MVAAIHHEINNL]I DO
@H00321;° SDemMaVlell eeles 016 033" 021G’
mvoenianwlaf. (Reporting)

04.01.2021-m ooV’ a10Ba0eIQes  @RWISH®IG AflAWIEWI EHIMOHaN0MIV’ )eaIm &Sl
MURAIBHLIWIE! aloM Aldsaf / OMVWAE ERWIANd:EHS VIV WBlalBWM:UY @RW1B:Es) HEHINE”
2200ERIWITW]  audqydenwdel @re 1985, @pevyowo 3 aldqf 10(17) @00 eeaimv=
20MAVIEIB  HOHOB:ENE MSalSIYo MBMAVOEMo 2 J0ea |0l 28.01.2021 -9  mmIA.
631/ACAS5/2021/ag)o.22.q@, aVAQYHLIDMILI DOMOOJo @RENIBAD" HYIMIVIG CWINODIG3
0164 033" ©.21Q.

emommid: 10/62564/AC AS5-3/2020
/VC SECTION B.Ed Special Education (Learning Disability)

caoWwidleng  @ealom  CYINIGWIV aldds’
I oNevwesBwdes” afisyodoa emsialges  50%
20Q@£8)° alB1NEMIHBAINT NaOIGRI wnoawl

MUABQBHENIR! By 1985, @pwio®o 3, @a0Bo
10(17) @000 oAy’ a@Maveld GRMAMI

M@K 2OMOAS  al0ealSollaj®’  -@ERONIBAS:

Hoemdmdlellcelss’ 61¢alods’ DETWIDOY -
MUoeNIW ajf:

B.Ed Special Education (Learning Disability) ¢ejo@aalead @Jeaicom cwony@@ol a0dg” 11
0fla1eEBAGs” emslalgss 50% 20d399° alRlnaMasa®” @RS O 3JdDH06ME” Ba0IERINIMW]
qUAQHENIel @Rd;” 1985, @revy I 3 At 10(17) @200 §OAIMNV=210MBIVILIB OO E:I6ME

MSalsIQo MBAAVEEMo 2 J0ea |50l 07/12/2020 -eer  maud. 5783/AcAS5/2020/agoel @
MUBQYHLNUEI DOV BRAHIBATS, BV CWINOHI@ 0164 033" O .2IQ.
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somomaud: 11/36952/AC A12-3/2020 2000ERONITW] AVAQYBHLINUILag)o. af)Al)’ G@JIWdo
@JGQIVOM CWINYO*af)M. aVl.gl.6. MHOYELIHUID-
2014 @900 al@lay@]) DOMOAIQ® -
2200ERONIATW]  AUAQIMmENwIel  @Rre” 1985,
@peLy o Il aldqef 10(17) @& Mmigd.eeqIN”

210M3aVRIB HOB:OMHIMS mSals] -01Ga0dg’
9alQ)an.

2a02ERIVIATW]  AVABQYHLIWIEKaf)o.af) W  Co@Io  @JGAIM  BWINI®-af)ad.aV.gl.e.
oogeelat® 2014 @088 a10layieemo @R 1H:G4JHd06ME” AaOIERIWIATW] TVBQYHLIU0IE
@ody’ 1985, @nevyoo 3 aimaf 10(17) @200 ©0QIIVZ210MIVIEIB OGO MSalSIWo

®BAIVEEMo a0ea|gafs) 28/10/2020-0e1 maud.5017/ACA12/2020/ag)0.28l.c0  qVABQYBLI10000e!
OOMOQJo  BRAHIBAH: HDENITVIT3 IO @3 01@(5065”6)31%.

somomaud: 12/Ac. AXI1/1/30381

/B.Voc/CA/2021/Academic 200U aVABQYBHLIUDILIYHS B.Voc
Software Development & System Administration
cowdnlead avleiniay” -2020 @rUflauad enioaf -
emiodw”  &%ad’ auwlny’  ©alwdRIMnI®eSs
UBlaldBudud @MU 1d:0s] 2QOMEAL ajoeq|S0llaj -
@E50321H:" SHVedaVIENcaIns” 018q ods” OaIQaNG”
-ao6enINWlajf.

220002WIaTW] avdqjdenwieies B.Voc Software Development & System Administration
ceowoaload avlewniay” -2020 @prUflauad midaf’ -emdW” 82al” qRAINY’ §210300MM0WBOS
101010800 @RV 1H:GJOEHINE” BaOICLINITW] TVBYSHLUE! BIYd;’ 1985, @nprLyOWo 3 Alda]
10(17) (@200  9eaIN=a10dmileld DODHO®INE  MSalSlQo  MBMAVOEMo  aJ0da |50l )
28/10/2020 -1 maud. 4997/AC.A12/2020/ag)o.2.q@, VBQIHLIUL] DO  BRENIBH S
DMV GINONI@ 316a]odS” H.aIQ.
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somomaud: 13/No.Ac.AXI1/1/31553/B.Voc

/Home-Science/2021/Academic 2000020WINW]  avdqisenwieies B.Voc Sports
Nutrition &  Physiotherapy cojowoo,  aflel
m@eommmo  MIWMB  GJIWIABHBOS  (@JEAINM
GQIN IV @0 1HH012]® - BaOICRIWNITNWI]
qudqieenwoel mloae  1985,@rv oo 3,62080
10(17) @®o00 0. eIy  al@aveld
DODHODNINE MSalSIQPo @BMAVOMo o J0da|g0lla)
MVAQYMHLINUILI DOMO0Je BRANIBAIS: HDemavlell

GEISS 016 J0dS” ©.21QANG -MosnIA Wl af.

2a00o2WITW] mudqje-enwoeiges B.Voc Sports Nutrition & Physiotherapy e@Jo@oo, aflel
MN@EINI»NO i3s3 GJOWIRHBOS (@JBAQIOM GO WO mow%ea(ohd@momg"
2200ERIWITW]  audqdewdel @Re 1985, @pevyowo 3 aldqef 10(17) @200 eeaimv=

20MVIEIB  HOBHOB:IME MSalSIQo @BATVAEMo 2 J0ea |0l 13.11.2020-0¢1 mmIa.
5386/AC.A12/2020/ag)o.221.@@, q0BQ»HLI0000L]1 DOMOOJo  @BRENIBA]H;” HYIMAVIT VIV B3
0164 033" ©.21Q.

somomand: 14/11022/AC A9-1/2021 amvounom  audeeod  2020-21 @RE6IEH,

QAldaHEOME  @RMAIG1] Ml  GEJoWIRHE]
calonss  @jealvom  momaemwsasud  (Eligibility
Criteria) avosniwlaf oflolw  GaOAW" &dal”
MWINY”  210A20@IBOS Wlad@uodud -
aqudaisenwoel arg’ 1985, aprwyowoe III arvsesad
10(17) m@da:an avaflewat @RW1H:000 DalcIUlaf
MNia0: HHAIIV” 2MAIVEIG @RUN1H:G] 2] DTMOAIVD®”
- @RMEBAS Hoemavlelleelss”  6leajods’
9.aIQAN®” MoenIaUSlaf.

momunom MVBH9HIAB 2020-21 @RE9HIRNH: QIBHEOMHS” @RMAIR1a] MANM G@JIWIRHE] CRIINSs
@Jeaiom  momasmusasg” (Eligibility Criteria) avomiawlaf” aflolw  emnda” ead” qyaniay”
©210000@IBOS  KB1aldBUHW @RoWIEHG]JOEHIMNE” MaOICLINITW] VALl @yd 1985,
@eELYOWo 3 Qe 10(17) (@00 ©OAUMIZ210MBaIVIEIB  HOGHOHIMNE MSalSIQo  MBATVOEMo
aJoeag0aila) 23.01.2021-901  maud.549/Ac A9/2021/ag)o.2).@., MVBQHLIWDILI DODOOJo
@REHIBATS:” VMV CINEHI@  G1Ga]odS" 9.aIQ).
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anmommid:15/Ac AX/GEN./SFCT

/Exemption/ET/2020 2a00ER0  VWITW] AVBQYMBHEINNILICWIS” @RafleNewy”
Oalgises Q) CHICSBMHE6e!
al@lal@IVMIMEI®  @RRLYIAIGHOHO aflag)af.awl.
(@JEAINMalDlB:H0 03 mlao B91Q0HBMD
avosniqwlsf. (Reporting)

2a00CRINITW] AVABQHLIVUDIRICWIS” @Ranlelcwq” om%ggg oIVEl” abIMIMaV16R” GHICBE SN0
QeI W) ®SB2|WIW @QJUBOD 1G] 210088 @REL I 1HHOLBS] aflag)aj.awl.
221BMRAHMEAUMEIQYSB  @JCAUNM  aldlHHOITMIMo  BF100GBIM®’ «;Taom"]oe;mgd@oe@oaﬁ
2200ERIWITW]  audq)denwdel @re 1985, @pevyowo 3 aldqf 10(17) @200 eeairv=
210MAVEIB  90®HOBINE MSalsIQo MBAVAVEEMo 2 J0ea |50l 13.11.2020-021  mnuad .
5392/AC A10/2020/MGU., avdqjéenwoel 90mo0jo  GREDIBAG HMemavled CINOm1G3
0164 033" ©.21Q.

snmommid: 16/AcD/01/58866/CR/2020 Mangalore University@es #1¢lejgs Autonomous
College mpo St. Aloysius college, Mangalore@3
mlan” emsl@  Bachelor of Vocation Food
Processing and Engineering (Regular) enfi@®ao
22000200 W]  avdaidenuieigens B.Voc. Food
Processing Technology en@somlm” @elymowi
@0 1@ H6Me’ 2a00CDIWINWI]
aqudqieenwel @re; 1985 @rwyowo 3 6anso
10(17) @000 eIy’ 210MAVRIB HORHOENIMS
MSalSl-016q 033" .21QMN@” MVosIMWlaf :

Mangalore University@es &1¢lejgs Autonomous College @y St. Aloysius
College, Mangalore@d mlan” emsl® Bachelor of Vocation Food Processing and Engineering
(Regular) en@Bo ma0oc@IwoW]l audaisenwielges B.Voc. Food Processing Technology
n@oIM”  @eiym00] @R 1dels] OdME  Ba0EROWINW] MVUBQYHLIUL! B, 1985,
@eELYOWo 3 Qe 10(17) (@00 ©OAUMZ210MBIVIEIB  HOBHOHIMNE MSalSIQo  MBATVOEMo
aJoa]gaflalal 03.02.2021 -eel mm1d.746/AC.D/2021/ago.2).@.,  a0BQ»HLI000L]1 OO0
@REHIBATD: DMV CINCHI@  G1En]odS" 9.aIQ).

omomaud:17/4128/AC A9-1/2021/ACAD PGCSS 2019 - MSW calwoalong avlelnioy”
o ag) a3 @9Qo QAUGBODANG MBS
WBla B0 (1Yo eIy’ 210a3aveId
aqudaieenwdel @rg;’ 1985, @rwyowoe III, aaveuad
10(17) mejan @RWIH:000 2aleIUila] @R @)
MSasl  @RGe0EAD;  Byoendmileakss)’  dlea pds’
921QaN®” VoMW,
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MSW (MGU PGCSS 2019) eepowoaload avleniad; aylo e’ QEINENIHM  agarlaiel’
20Q6EBUY AGBEYIMGINMSS W3laldBUGUT BRoUTH:Als] OIS Ma0ITRINITW] AVBYYBHEIUIE
@yd’ 1985, @pevyowo 3 adqf 10(17) @200 ©0QIMU-210MIVIEIB OOGHEMRHIME MSalsiQo
®BMAVAMO 0 0o g0 ) 01.02.2021-e021  ®maud.701/Ac A9/2021/ag)o.2).@. avdq)s-e10000el
20M0J  BREHIBATS HVIMBAMVIGE cWINODI@ Gl6q 083" 9219

snmommid: 18/68289/AC A9-1/2020 0y’  ozfleryar@  mi@msomamme  mAae
oI [N TcIoTal F=4L) alo1800a8s goeiglof
G:0%7 Galomg/ HAEIVAEgaHM” VoUWl af’
GNBW" &B0al  qUWINY  §.2103ER00B20®BOS
WladBUBHW@ - 2aO0ICDINITW]  TVRQYESHEIIUILID
@« 1985 ,@nevyowo III aqvsesad 10 (17 ) melam
avaflead @RWIGI00 DaleWIUilaf Miad &&AINY’
2IMIVRI” @RoU1d:0] 2] DOMOAIIVD - GRANIGAIH;

Soeavlellcelss” 01Ga0ds’ OalQ M@’
MUoeNIW ajf:
00Jalg”  e=eaRaum®  mimsommme  miIi@sd  allgodmdldud alolgpomas  melglor
GH0Y7 G@IIRLHAETVBEZUM MoITWlaf” @B 80a0” QAN §2lQARWOBOS

@1n10B800HW  @Ro1H:Gla) ODHME”  MOIBRIWITW] TVBQYHELIUL! @Y, 1985, @nevywo 3
Ao 10(17) @200 ©OQAUMZ210BMVIRIB  OO®HO@INE MSalSIYo @BMAVAMo 2 J0ea |50l
01.02.2021-021  maud. 699/Ac A9/2021/ag)o.2).@. TLBQIHLIOMIRI DODONJ  GRANIBA]D
DIV IV 016, J033" .21,

somomaud: 19/33271/AC AS5-3/2021 B.Sc MLT - 2016 erajlauad  afleyodidle:udas”
MILo QIBaH alR1BH  af)DMNDIMBS (@ JCDY D

@RMAG] M3 Aa0ICRIWINW]  AVBAUBLIIVDILID
@@’ 1985, @pevyI®e 3 ,6a080 10 (17) (@®000

OO’ aadaveld someai’ aJ0eq]g0flajm-
@600321H;” dvemavlelleelss” 016033’ Oa1QIN®”
-aVosnIMWlajf.

L I, III cdaueassgioel aldlaHUdHod alddVIHINm @D MILIo AlBaH ald)dH of) $@DIM@IMNSs
je@yd eomac] 2016 @pafleuad  B.Sc MLT aflgpodicle:wdes”  @emaidls) ed6ms”
2000CMINITW]  AVAQIHEIWel @ 1985, @revywo 3 almqf 10(17) @200 eeqiaU=
20MMEIB  0OBHO®INE MSalSIQo @BMAVOMo  aJ0ea |0l 28/01/2021 -1 mmid.
633/ACAS5/2021/ag)0 21 @ , AVBQIHLIDWILI SO0  @GRAENIBA]H; HDeMAVIGE IO IT3
016 085" 92IQ.
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eomommud:20/39075/AC A5-1/2020

/VC SECTION 200G aMLABABLIDUDLIHE 319103
@ROoE1SBIM MWEWQYW” af)o.af) G@JIWIo 606
GINVIaH@ VWAV’ CJoWIR1Ha @m“mg’lsysm%
MIDGHO6Mo -  OHNAUTY  2l0MWIVRIB  OODHOGHIMNS
MSalSIQo  MBAAVEMo  aj0dqlg0lla]  D2OMOOJo
@600321H;” dvemavlelleelss” 016033 Oa1QIN®”
MUoNIW ajf:

2a00ERIWITW]  MVBAURHLIWILISN  H1FIT3 @RYOETHRIM  MMWBWQYW™ af)o.af) GJIWIo 63061
GaVOAHY@  MVOMAVAY  GJOWIATONY @aﬁq)\g”ls%osm% monmeemoe  [INSTITUTE  FOR
MULTIDISCIPLINARY PROGRAMMES IN SOCIAL SCIENCES (IMPSS)]
@010 aJO0ME” MOOERINITWT  TVABYHLIU0L! By, 1985, @nevyowo 3 amaf 10(17)
(@000 HHAUM-2MAVIEIB OOB®:EB:INE MSalSIQo @BMAVOEMo aooalsalls]  16.09.2020 -eel

manid 4100/ACAS5/2020/MGU  avda|oeinomiel 9omo0je  @GREDIBH1E: ;bMemMavlcd cInOmI©d
016 085" 92IQ.

eomomaud:21/73544/AC A5-2/2020 MWl 890" BIVLIAHYE quEMmumy” -eel ,2018 &
2019 enwnaff M.A Anthropology, M.A History
o)1 CG@PWOIRHBOS AV MUl .ag” .agan”
eoweelatdmy”’ 2016-m” @rmM®200] o P81 -
@RoU1H01a] 2OMOAL aj00a]S0llaj® - GRENIBA]S:’
SHOVMIVICRINR8s 01Gaods’ DalQ M@’
MooeUMWlaj’.

M@ B0af” GIVIaHI@ Tv@adauay” -oel , 2018 &2019 misf” M.A Anthropology, M.A History
oM EPWIADHBOS MHWd  MULafaIUL eVt H0Yeeladay” 2016-0"  @rmay®acw]
@ IH1QD®” @D A2JB06ME” BaNIBRIWITW] MVAQMKHEIv0el @Re; 1985, @prvyo®oe 3 At
10(17) @000  ©eaIIV=almavleld DODOMINE  MSalSlo  @BMAVOEMo 2 J0ea |50l )
17.12.2020-021  maud.5905/AC A5/2020/ag)o.2).@ qVAQHLIDMLI DODO0jo  BRONIBH D
DIV IV 016, {033" .21,

snmommid:22/4373/AC A5-2/2021 TVAQYMHEIWLIYeS @Rafleleg’ G682 HE1G
alolesan  enfllea afizyododlagens-  eaoeged’
©0mand - Mmoeo aavaapd -2020-21 eronosele:’

Qoo - 2OMEAL aJonalGoNla|® — GRENIBA]D:’
Soemdavlellcelss” 01Ga ods’ 9alQaN®’
MUoeNIW ajf:

16



AM®  HIMVAINAE  aloloH mMsaM1elenemo af)Om ayaIMNW1e3 HBOUGBO]

al@1euled  malpractice msomlwilgle) oM aBSla0lEHg a0IRMIHHEMO  af)Mdo
MaYBoH 5900 2020-21  @po9ocaley” QlBaHo  MVABQYHLIWLIYHS  @GRaleNEQW

CHICBRHS@3  alo1Hs3aM MoeNe  HMVAMRA M3 (@.22) aflBL0AMOTBHURBHBOS  EHICBE”

SoMOMOINE8  @RGaIGUDHSeo MSalSldud MVfBHA1SSMTIM”  HOYELILHMIVIT3 MTIH1W
®0@3a90eild: BT, @BRoVHO12jHM:06ME” 2a0ERINITW] AVEYHeMe! @R’ 1985, @revyowo 3
Ao 10(17) @200 ©OQAUMZ210BMVIRIB  OO®HOBINE MSalSIYo ®BMAVAMo  aJ0ea |50l )

15.01.2021-001  maud. 345 /AC AS5/2021/ag)o.2).@ q0BQHLI0000L] DODO0Jo  BRANIBHH;”
HDIMIVI03 GRINONIM 316a]ods” H.aIQ.

somomaud:23/40195/SDE 3-1/2020 2001 gomad 2014 clee @oad” @:yomiay’ aylelod
@jeaiwomo  emsle  aflgyadmdleglad  mlano
OODEWaHM  VASlableng”  QOEEBMEDIL]  ag)am
aflcH O 1©3 avladuwlesngload @RoU 1300

@RANIAA] S Soedavlellcelss” 01Ga}ods’
9.aIQAN®” MoenIaUSlaf.

2001 go@d 2014 aeo 20" @pmiay” alala @jeoivome emslw  aflaydanlaasled mlamnoe
9ONBWaHM  VASIaCOlB9Q"  aneEBIR®Iel  afam’ @0 1H012JO0ME"  MaOIGRINIMW]
qLAQBHENUIel @Rd;” 1985, @revydWo 3 At 10(17) @300 §OAIMNV=210BMVILIB OO :I6ME
MSalsiQo @BMAVEEMo 0 J0e |50l a) 27.01.2021-0e1 amaud. 569/SDE3/ 2021/MGU
MUBQYHLNUEI DOV BRAHIBATS HDIBMVIMB CGWINOHI@ 0164 033" ©.2IQ.

somommid:24/59890/AC A9-1/2020

/VC SECTION af)o.af). 221wigo aVleininy’ 2019@3 o comeisg’
QIBOMINSS 00latoduo - (BTbo(D’lcﬂ:(Zﬂ_gd -
220002000MW1  AUAQIHEI0000L  @Re” 1985
,@pevywo I 10 (17 ) @e000 eeaINy’ anm@aveld”
MUfl»hela] MSalSl @ROENIBED:  HVMAVILGRISs
016q 033" ©.21QAN® MVoMITWIaf 0

ag)o.af). 2e1go mulelniay’ 2019-0e1 OIBOESBHHIQYSS (B1a10BUOBUD @POUHO 2Jed>06ME”
20000MINITW]  AVAQIHEIWIel @ 1985, @pevywo 3 almqf 10(17) @200 eeqaU=
20BNV ©OB:e®6M8 MSalsIQo GBMAVEMo aJoda]gallsl  29.12.2020 -ee1  maud. 6048/Ac
A9/2020/agyo.2).@@. qVBQYBHLIDWEI DODO0Jo  BRENIBAD: BHDEMAVIG RINOMIG  O1Ga[od3S”

G)QJ%.

17



momaud:25/11781/ACA9-1/2021/ACAD ool o0l iNOmINng  aluRnCmRIeTi1G
oflBLoBMCIRHUHN Do lQAMAIS:AM aflwomlel
G2103)Gala|QdS1M3 al@1a4000 QAUGBODAN®”
MoMITWlaf - 991V’ 210MaVeId Ae0IERIWITW]
aqudaisenwel @rg;’ 1985 a@pwyowe I aimaf
10(17) (@000 DODHOONIENS MSalS1Hud
@s00321H:” Svemavlellealss” 016qods” OaIQaNG”
MUoeNITWaf’

AW EIWVAIPAINODIOM  altRNODLIOMIG  Melafle|8s  @ald3yMmid;”  TLoalWIMH
MNIOW19900®, B OAMOTHUWBEN” (JEWIRMAMIW ANWODI@, G2108§Gala QS 10130063303
ABODMOINE8 Q.21 & afl.zdl. ennda’ 890’ MW ©210300@I@BOSYo , AlBBVAT®]
HMANIMAERIMOSQo  GWIW WTlaldBUBW  BROVBOlaOd:0ME" MOIGRININWT AVBQYHEIUIEI
@ya’ 1985, @nevyowoe 3 aidaf 10(17) @®200 96NV 2NMBAVILI3  §O®OM®IME MSalsIo
®BAIVEEMo ajosalsalls]  27.01.2021 -eer  maud 615/Ac A9/2021/ag)o. 2. @udqjdselovel
OOMOQJo  BRENIBAD: HDENTVIT3 CGINGI @I o”lcsgdodg“om%.

mommid:26/43215/ACAS5-3/2020

/REGSECT MAAUBLNWRIYHS  aloMAldajo  School of
Artificial Intelligence and Robotics - @3
@peoflesan M Sc Artificial Intelligence and

Machine Learning 6@p@oalond 600GEIH®BIY,
Mdlo 2a000R0NITWT MVBQYH:ENIEI @RE;” 1985
,» @PWWo II,6a030 10 (17) @000 @RoUNE:014)

IOLclel ) ajoaqgalla|® - @RAHIBHD>
Soemdmdlefleelss’ 61¢alods’ OalQan®’
MUo6NIW ajf:

MABQYSHLNUIRIYHS  aloMaldalp@ School of Artificial Intelligence and Robotics -@3
@yodlasan M Sc Artificial Intelligence and Machine Learning ¢@jo@anload  ©0Qeeieuamday,

MWdlo, agyamlal Ul .ag)aV” .ag)aV” eoweelauday” 2020 - @ GRMIY®20W] ®QYINIHV®’
@0 A1 2dH0ME" 1a00ERIWITW]  qVBQBenwdel @ 1985, @prvy®oe 3 aidgqef 10(17)
(@000 HHAUMVZ21MIVILIB  HOBHOBIMNE MSalSIQo GBMAVAMo aJoea]goNls  04/01/2021 -eel
mnid . 45/ACAS5/2021/ag)0 21 @ , aVAQBHLIWILI OO0 @RHNIBAD” HDeMaV1GI
INOMIM3 016 }0d3" 6 21Q).
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omommud:27/2512/AC A9-1/2021

MSalSIQo @BMAVOEMo o J0a|g0lla)

MA6908 @R 1&:Gla] MM GEJOWINBHBOS

ey’ - MipO:  eeaIaVy”  210a3aveld
aqudaieenwoel @rg’ 1985, arwyowo I, aavesad
10(17) mejan @RWIH:000 2al1eIUila] @R @)
MSals] - @RANIBAS" HOeMdalellealss” 0lGalods’
921QaN®’ VoMW1,

2JQIOS H0eMafIS88 18 6JOWIABBS MILININY” BRWB:O].2ad:0ME” NaOICRININU]
aquAQYee1000el @R 1985, @nevyoo 3 aldaf 10(17) @)#:000 HOAIMU=210MBAVIEIR  OOGHODINE

12.01.2021 -ee1  maud.218/Ac A9/2021/agyo.2.w.

MVABQYHLIUIRI DOMOOJo  BRANIBA]D: HVEIMAVIG3 GINOMIG3 O16a]0dS” 9alQ.

a)
b)
9)
d)
e)
f)

g)

h)

J)
k)
D
m)

n)

0)
p)
Q)

MSc Data Analytics

Integrated MSc in Basic Sciences - Statistics

MSc Industrial Chemistry

Bachelor of Sports Management (BSM)

Bachelor of Financial Markets (BFM)

MSc Space Science

MSc Statistics with specialization in Applied Algorithms, Statistical Techniques
in data Mining, Analysis of Multi-type Data, Statistical Modelling and Non-

Parametric Statistics

MSc Computer Science with Data Analytics

Integrated MSc Computer Science (Artificial Intelligence and Machine
Learning) - 1st and 2nd Semester only

Integrated MSc in Computer Science - Data Science

Integrated MSc in Basic Sciences - Chemistry

Integrated MSc in Basic Sciences - Biology

Integrated MSc in Physics (Quantum Nanostructures/Flexible Electronics)

Integrated MA Program in Language - English (Syllabus for 1st and 2nd

Semesters only)

Master of Commerce and Management

Master of Arts in Development Economics

Master of Arts in Business Economics
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r) Master of Arts in Econometrics

somomaud:28/3939/AC A5-2/2021

/VC SECTION MW@ 890" eIV qveamavay” -eel ,M.Phil
(General Social Sciences) celjowooloand avele
il eV eV @oweelsmday”  2016-m°
@RMMY®2IW] aJDHNNO® - @RoW1HO1s] el
aJ0ealgofla|j®’ - @ROIBAS;  &Dedavlelleelss”
016 033" B21QMN@” -aVomIMWlaf .

2a00EROMIATW]  VABQHLINUILIYHS alOoMAIB: [0 MV'EU3 B3Ian’ BGIVIAHUYME MVQABAVAV’ -HEl ,

M .Phil (General Social Sciences) @Jo@woalon avdlo, @l .ag)aV”.af)av” ooweeiaumay” 2016 -
™" @MIY®20W] DIV @R 1H:ElJOBME" M0IERINITW] MVAQYH:LNUe! @Ry 1985,
@pELYPWo 3 alda 10(17) @)d000 ©OAUN-20BIVIEIB  ©OBHOG:NE MSalsIQo @BAAVAEMo

aJ0a g0 ) 12.01.2021 -1 maud.224/AC A5/2021 /agjo.2).q@ avdqjde10000e] DOMO0)o
@RHHIBANS” BHVMMVID GRINONIM 61Ea]odS" ©.21Q.

gomomaud::29/77226/AC AS5-2/2020 2a000ROWNIMW] audaisenwoeies School of
Nanoscience and  Nanotechnology ag)amn
alomaidafled @reoclesan M.Tech in Nanoscience
and Nanotechnology eelowoaload@o Master of
Science (M.Sc) in Nanoscience and Nanotechnology
(Physics/Chemistry) cejowoalocdo ,Regulations
Scheme and Syllabus -&3 - @R H:@1af SOOI
aj0oq]S0flaj®” - @RE9IGANE:°  HVMIAVICRINRSS
016 033" H2IQAN®’ CVosINW]af.

2a00o200ITW]  audaisewoeiges School of Nanoscience and Nanotechnology agyam
aloMAldsa {I@3 @ooclasan  M.Tech in Nanoscience and Nanotechnology
ceowonlomdo  Master of Science (M.Sc) in Nanoscience and Nanotechnology
(Physics/Chemistry) cejo@oelondeo ,Regulations Scheme and Syllabus -#063 (Revised CSS

Regulations With Effect from 2020 Admissions-m" @GRMIY®ROW] ®WINISH]VB)
@010 a)O0ME” MOOERINITWT  TVABYHLIU0L! By, 1985, @nevyoo 3 aimaf 10(17)
(@J000 HHAUTV-210MBIVILIB  HOH:OB:06NE MSalSIQo MBMAVAEMo ajoeqa|galls]  04.01.2021 -eel
mmid.39 /AC A5/2021/ag)o.22).q@ a0B0IHL1000021 9OMO0Jo  BRENIBHTHD: GHMeMIVIG3 CINOMIG3
0164 033" ©.21Q.
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aomomaud:30/31833/EH15 SO/2020 2008 &@%af” MVI0ILE:” GePWOAIOA  aVlekniTy;
0Q0GLIHM - WWORA, 01N H#IVAFE Ganod
af)o.af). MIO1IVS" GHISWo MVABaflal WlaldBww -

NIgD: HOAITY” 210MaVEId MVBAIKEIWEI @R’ 1985,
@ewywo III, aqvamad 10(17) melm  @RUWIB0E0
0a16WIlaf @Ro1HEla] MSalS] ERENIBGEHIS:

vedavlelealds”’ 016 jdds’ .aIQaN@’ omiawlaf.

2019-2020 @GrWwI@® Qidato YDEIBS ANE ABHOOD  MILI HAVAIYIHSSS MOIRA” Boal’ @ERYABSTY”
nolws:” (MA - Syriac) ceowoalead avlewniad; PGCSS 2019  avlesniay”  olofeum”
DOMBIMLEBUEHS @EPMIY®NIWV], A& 80 H@WIY” AR MR SOV @010 260"
2a00ERIWITW]  udqdenwdel @re 1985, @pevyowo 3 aldqf 10(17) @200 eeaimv=
21BN HOBHOGHIMNE MSalSIYo MBMAVAsMo ajodalgalls) 06.11.2020 -ee1  maud.5215/Ac
A9/2020/ agyo.2).@. VBQYBHEI0000E!I QOMONJ)e  BRENHIBATS: BHDEMMIG RINODI@3 16 0dS

@QJ%.

eomommud:31/70275/AC A5-2/2020 200002000aW]  qudaisenuieies  School  of
Mathematics and Statistics  ag)aD aloMQIG 13
@pooslesmm M.Sc Mathematics ,M.Sc Statistics
G@oWIH8esQo , School of Data Analytics agam
alomaida(led  @recslesan M.Sc Data Science &
Analytics G@lowoal ifooqo Programme Structure
and Syllabus-#,u3 - @R %@ s 20mal
aj0ea ]Sl - BRHNIBA]S; HYedavlelad 01ealods’
9.aIQAN®’ MVoMINWlaf.

2a00020WITW] qudalsenudeles School of Mathematics and Statistics  ag)am alom Qi (163
@yooclesan M.Sc Mathematics ,M.Sc Statistics ea@)o@oas8eswo , School of Data Analytics
af)M  aloMAGa (103 @RYRoE1HBM M.Sc Data Science & Analytics  ce)o@WoalanHoxo
Programme Structure and Syllabus - 03 (Revised CSS Regulations With Effect from 2020
Admissions - o @EROMY®NV]  ®DINIHVD®) G SHE] 3JOHNE"  Ba0ICLIWIATW]
aquAQY»e10del @R 1985, @nevyoo 3 aldaf 10(17) @)&:000 HOAMU=210MBAVIEIR  OOGHODINE
MSalsiQo @BMAVOMo 2 J0ea |50l 04.01.2021 -ee1 maud.40/Ac A5/2021/ago.e.q.

MVABQHLIUIRI DOMO0Jo  BRANIBA]E: HVEMAVIG3 CINOWIG3 0lea]0ds.
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eomommid:32/30760/AC A5-2/2021 2a000ROWNIMW] adaisenwoeies School of
Nanoscience and  Nanotechnology ag)am
alomQidq I0el M.Tech in Nanoscience and
Nanotechnology eejowoaleadme Master of Science
(M.Sc) in Nanoscience and Nanotechnology
(Physics/Chemistry) 6@jo@oaagosQo - altlay@la
@RSINNIM  (@JBAINM CWIUNY® - @R H0af -
2000l aJoda|gallaj®’ - GREIBA1S:” dOeMdavlell
6elee 016 jdds” HaIQIN@’ MLoMINWlaf:

2200020WIaTW]  audalsenwoeies School of Nanoscience and Nanotechnology — agam
atlomaidafloel  M.Tech in Nanoscience and Nanotechnology cejwoolomdoe Master of
Science (M.Sc) in Nanoscience and Nanotechnology (Physics/Chemistry) eajo@oasgoseo
HOYGRIHBMInAI  @RSITVNIM  (@JGAINOM  BGWIW D al@layBle8M®” @RoW1B:012j0d>06Me"
Da00CMINITW]  AVAQIH»EIWel @ 1985, @pevyIo 3 almqf 10(17) @200 eeqiIU=
210MMVEIB  ©OB®:6E6NE MSalsIQo MBAAVEEMo ajoda]galls  30.01.2021-0e1  maud 674/AC
A5/20201 agyo.2.a@, 01.02.2021-9021 mmud. 694/AC AS5/2021/ag)o.2).@@ ag)an1 avdojaelouel
DOMONYHBo BRBHIBATD:” VMM GWINOMI@ 1Ea|0dS” 9alQ.

enmomaud:33/4000/2/2020/S.R
/ELECTION (DPT BOS) @RO0° ANaHWEEBUWIH MoQem Q.22 - afl.2] caniday’

83%a0” QRN @Gafldh0emo 2O aj0na G0Nl af®”
@anowale:”  &vamavleflealss”’ 01enjodghalQana”
MOoNITWajf.

nWlolwe,;, =Hlewogel, cRAaMellvo @MW MM cﬂaMéﬂTﬂ@oﬂ@nﬂdﬁa, @R [0HUDa@, gOlavo,
Mao  oMT @O alaHWEBWBHE Mos™m .21 - afl.edl GMIBAW™ 600  qRWlmy
@G NSHE1IBIMN® @0V E) 2JOBHIMNE" Ba0IERINITW] MVAQYHEIU00L! @IYd;’ 1985, @nevyoo 3
o] 10(17) (@000 00QIMZ20MaVIEIB  OOd®:OEIMNE MSalSIQo MBIV  aJ0eq |50 a)

04.02.2021 -9e1  maud@ 766/election/2021/ag)o.221.q. qVBQHLIOWLI DODOOJo  BRAENIBHH;”
HDIMIVIG3 GINONI@ 316a]odS” H.aIQ.

snmomid:34/26743/EB32/2020 emooflw” 19 awanomeomlad ofloflw  =lejeglcd

9q]gGal00iges aflzyodmnledas”  ealnel,
MLRAUBLINIRIVOS (@JAURGDM  aldlWlds oSS

HelHE®M  aldlay  MSQOMD@IM”  afdnqlSONI
@013HMEEBUE  @RHHIBAS  HVMaVILceIss
016 033" ©21QMN@” AVosUINW]af.

ed:oolaw” 19  almnomelomlad moene oavaayd afll.zl. WYl aielew, @ 2020- o)
OGN BOD/ GJORB 960101 af)anAIQOS MSCEMq ] Momiawlaj’ 02.07.2020-m" &Sl aemieeeiad
QB9 MSalSlesdlaf, @RoWIHE1JO@IMNE"  1a0IERIVITW]  AVBQHLNWE! G, 1985,
@pELYPWo 3 Alda 10(17) @)d000 ©OAUN-20MBIVIEIB  HOBHOB:NE MSalsIQo @BAAVOEMo
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aJ0a g0 ) 06.07.2020 -oe1  maud 3037/EA2 /2020/ ag)o.2=).@, q0AQJHLI0000e1 DODO0Jo
@RHHIBANS” BHVMMVIDB GRINONIM@ 61Ea]odS" ©.21Q.

eomomaud:35/15491/AC A9-2/2020
/VC SECTION aNavimay”  avemzbacglead afldBruaIeIQes

03.03.2020 oloowleel wlaloduwlecnod
audaisenwdel @rg;’ 1985, 2100198 3.10(17) @e00
ONHAUMY” 210MBAIVLIA” HOGEBNIMNE MSalSl @RHNIBA]H;”
SveBavlelealns” 016n ods’ §aIQaN@” quomicWlajf.

03.03.2020-0e1 eniladlmay” memzZoanglond  alsuaual@les wlalddw  (@Jd00  af)o.mil.aj).
aylo/aesmiav’/ogeelsuad 2019-a3 aimomlo Glaomeje.ud @0 1@12)HB06ME" AaOIEROWIAW]
aqUABQ&HENdel BRG 1985, @orvyIwo 3 aldaf 10(17) @®200 ©OAIIU-210MBMIRIB §OG:eE:06M:
MSalslQe @BMAVEEMo ajoaa|salls) 14.10.2020 -ee 4707/Ac A9/2020/agyo.2).@. maud
MUBQYHLNUEI DOV BRAHIBATS, HDIBMVIMB CGWINOHI@ 0164 033" ©.2IQ.

eomomaud:36/7318/AcAIV/3/Syllabus
Revision-Clarification/2020 BHM Course-2020-21 @pwyomaidato @3
a]OeH 1 «R’Io,m)'lelm_lan'lma 8 WwlzglQ” :0y” Mo’

M@3BM®IMo, S CHIY andBOH@IQ Ba0 GOV
@RyadeW” Ga00m\1goefgl iy’ ag)am
aNdHO@Gllcelns ogcm«»’lcmq;gg U 108UHHU3

@R 10 3] POMEAOW” TVoeiTWlaf. (Reporting)

BHM Course-2020-21 @prwymmaidato o@@3 aj@ee1@ aylo,avleisniav]@d 8 alelg” ¢dof” camon’”
M@HM®IMo, S 6HYY  andHH@Gl B9a0” golavo @RYMWAW” Ea0da19oeNg] q)gcwﬁmf af)am
Yalzblonlel (Wil mog(m@”moggg @RAHIBATS” HVeMaVIEE  ARodlowy”  Ho0lGl Y»aldBUdEUY
@010 9)OD0ME” MOOERINITWT  TVABYHLIOUIL! By, 1985, @nevyoo 3 aimaf 10(17)
(@000 HOAUMV210MBAVILIB HOB®:OBINE MSalSIQo @BMAVEEMo aJosa]salls] 14.01.2021 -eel
285/ACA4/2021/agyo.2. MMIA  AVRQYSHLINNILI  DOMONJo @REHIBA D" HDeMAVMI
INOMIM3 016a]0d3" 6 21Q.

eomommud:37/17930/AC A12-2/2020 20000200oaW]  qudqieenwoel - M.Sc. Atrtificial
Intelligence celowonlond milewnay, aylo &
OOYERIHMIY” af)aNIA  BOIGRIWNITW]  TVBQYHEID
woel  mloae 1985,@prLy0®e 3,6a080 10 (17)

@000 @RON1HAaj®- 2OMEAL o Jodajgaflaj®” -

@s00621S:" Hoaiavlelcalss” 016 ods” aalganm” -
UoENIMNW ajf.

22000INITW] qmudqdenvooeidloar MSc Artificial Intelligence eeJowoaload avlewniay;, aylo
90YERIUMAV” oMl BRoVIBGOIGBIM@M®]  minweaqls’ 11/11/2020, 29/01/2021  agam?
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™o &sled  eaidan  MSc  Artificial Intelligence (PG) e@)owoo Expert Committee-es
1010 0BUDHW @RoU1E:G]2JOBME” OIERIVITW] MVEYHEIWIL! GRyd;’ 1985, @reuy o 3 Qlda
10(17) @J®200 ©6QINU=210BaVIEIB HOB:E:6ME MSalSIQo MBAIVEEMo aJoea]gailsy 11/02/2021-
ol 938/AC.A12/2021/ag)o.2).@, mMIB TVABQHLINILI DOMONjo  GRAENIBATD;” HMMAVIG3
INOMIM3 016 ]0d3" 6 21Q.

emomaud:38/18951/AC AS5-1/2020

/REG SECT TBAIBEINWEI aloMAldal / OTVMRHBEN” B1¥eeal
ag)Bw” 6avaayd caly’ WIRGIaHM (4th semester)
2020 olR1ONHEOS  AYCOOIAOV  MSOB 20w
MMl 203QYMIAE3UERUE -  EOQIIY’ 210a3aVRId
DODHODHINE  MSalSIQo  @BAOAVEEMo  aj0dal$0fla]
2OMO0je @ARANIBAS dvedavlefleelss  016ajods’
9.aIQAN®’ MVoMINWlaf.

MUABAIHHEINWIEI aloMlda] / HTVAFQHBES” H1¥1El af)MBAW” HTVATYE GaldaY WIRGAIuM (4th
semester) 2020  a1010UBHBOS M®IOIMI®  MSOBaIMOV] 0J0Halg0N 210168 aNISH@Y]
HOVMNE)H80S 208QRMIBEIUEBRUT  BRoUN1H:A12JOB:0ME" NaOIGRININWT AVBQYMHLINNIL! @Ry’
1985, @pevyowoe 3 alda 10(17) @J®000 §OHQAUMI210MBMVIRIB HOGHOHE:IME MSalsIQo @RIV
ajoaalsais) 06.11.2020 -ee 5213/ACAS5/2020/agyo.2).@, Mm@ aqudQide000el 9OmMO0jo
@RHHIBANS” BHVMMVIDB GINONIM 616 ]odS" ©.21Q.

emomaud:39/296/AC A12-3/2021 07/01/2021 @3 msan Expert Committee in
Education(U.G) e@o) 01nnd00dud  @Rou1adla

2OMEANV®- AaOICRIWNINW] TVAQYBHLI0UNIL! @R,
1985, @eevyowo I aimqaf 10(17) @00 ooy’

210MBaVAIB HOB:M:6M8 MSalS] -016aJ0dg" OalQaN.

ni.agaw” 2019-2021 eni0af” Mae1d0 HIVATYAB 2l0M (EJAIBEDMEEBU3 MVoeNITWIa] Oflat®o, aflolw
BHOHUBHH” BoWdo UM’ ageflzflmileld] udslatleeg” M@ aflatwo, 2015, 2018
avleniavleer Language across the curriculum agam afla@omleal Qly®2IUsEBud ag)anlal al@a)
oaigan@imow 07/01/2021 ™oWIed caldan Expert Committee in Education (UG)
@@omm”la)c@ 010 10@U0HUY mom%eom”lgd@oeooma“ Da0IERINITWT  AVABQBHLIOUDIEL] m@oeg 1985,
@ELYOWo 3 At 10(17) @000 OOAUMV2I0MAVIRIB OOB:O@INE MSalSIQo  MBATVOEMo
ajoaalsaisl  20/01/2021-ee1  473/ACA12/2021/ag)o.eN.@, MMIB  AVBQYMHLIONIE!I DTN
@REHIBATS:” VMV CINEHI@  G1En]odS" 9.aIQ).
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apmomaud:40/6392/AC A5-1/2020 2a0IORINITWI VAAIGLINNILISS” N )]
@RYOoE1HRIM DBEWQYW’ ag)o.af)@Y: MV GaJoWde M
MBIV, DBEWYWIW’ af)o. af) G@JoWdo MM
GMVIAHI@  ALVOMBAVAY AT GEJIYIYHBOS
MOWGLINUMD, oylo, aUleniay;, &elaselo  ag)amlal
@0 1@la) - MigD. OOHAIIY” 2MBAVEIB HOG:6:I6MS
MSalsSlQo ®MBMAVEEMo aJonalgafla] qVAAIHLIN0eI
2000 @RANIBAND: SHoemavlellcelss” 016qalods’
9.aIQAN®’ MVoMITWlaf .

2a00ERIWITW]T MVABAINHLIUILIHN” H1¥1T8 @YOoR1ABIM MABEWQYW af)o.af)dN: AV BJIWoo M3
MOMIVAY, DBEWQYW” af)o. af) G@OWd MDA GIVIAHIE3 TVVMAVIV” af)IMT E@JOWILNRHBOS
90Yeelam, avlo, avlelniay;,  Heleselo  aganlal @aomﬁcaamad@oe;om“ Ma0IGRIWITWI
aquAQYe1vdel Gre 1985, @preuydWe 3 aidgaf 10(17) @000 HOANU-210MaIVIEIB HOGHOD:I6NE
MSalsiQo  @BMAVEEMo  a0oalsalls] 05.10.2020 -eer 4467/AcAS5/2020/ag)o.2l.  maud
MVABQYHLINUIRI DOMOOJo  BRANIBA]D: HVEMAVIGE GINOMIG3 016a]0ds” 9alQ.

smomaud:41/ 38091/EB1 SO/2021 ganoo QIBa il ag)aV” A1 MPlow ald1d:H MAlomId
2020 o0 @PGNIHG A IC1DHMHBOS NSO 20w
MINWealg’ @0 1:01a) 2031M1BEEUDEERUY
@EHoWaAlS:” &HVedaVIalcrss” 016a ods” HalQaNG”
VoMUMW1 aj:

al01HHIEMIOBAW” 6 210BCAILHY @REYLAMOMWo BRHNIBA] S’ alleonom1eaag U0 1al103Uo®o
alelwemls) gamdo  ABaH  Milagaiadl Ml  aldlay  malsnud 2020 ©f @o1eno3

al®1e:umud OSCE (observed Structured Clinical Examination) @1&©1@3 MSOOIM
@MAIZ]2JOd:06ME" MaOIBLINITW] MVBQYHLINUL! By, 1985, @revyoo 3 Aigaf 10(17) @Jo000
OHAUM=210MAVIEIB HOD:OBINE MSalSIo MBAAVOEMo o J0osalsalls) 06.02.2021 -eer 803/ EB

12021/ agjo.221.q@. mMIB AVBQYHLINMLI ODODO0Jo @RANIBAD" BV CWINOD T3
016 085" 92IQ).
snmommid:42/13265/EB 7/2/2020 8o aavaqyd mil anto WY aldleH HanEIA]

2020 00 @ogxle0@d ai@)eu Internal Examiners em
20@0 DaleWIWlaf MSADAN@IM”  AOICRONITW]
audqieenwoel @rg;’ 1985, @ravyowoe III , ecvauad
10(17) @200 @PMAIGla] 6O@I6NE" MIaOMIMealS
OHAUAV” 21003aVRIB @RoUTE®:000 M@3B;1W MSals]
@sn0sle:” evemiaviefliecalm olegjods”  HalQanN®
MVoENIMNWaj:

3o OMAaYAd il ando WY aldleH eanenjoidl 2020 o3 @ogleo@s al1olem Internal

Examiners om 0n0@o 9a160ouilaf ms@malomd @0AIE15HME" Nn0IERININWT TVBQYSHEI0U0E
@ody’ 1985, @neuyoo 3 aimaf 10 (17) @000 ©6QMV=210MAVILIB OOHOGINE MSalSIQo
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®BAIVEEMo  ajoaqlg0lls) 20.08.2020-0e1 3740/EB  7/2020/ag)o.eN.@@ mMIB qLABQYBEI0000E
2000 BREHIBA]H:” HDMAVIG3 GRINCNIG  316aJodS H.aIQ.

emomaud:43/38436/AC A5-1/2020 Covid 19 eoow aQIPaIMEBONR  alRNCHEICBIG
mudaise1u0del mommaa«;doe;@'lom @6N200  HAVANRAE
af)o. afl@8 OJoRG’ O.IOEIéQQ)nSHOﬁ - QI9al al®1EMSHUB
- 80eieeeiad AI®IVIEd MSEMIN@ MVoeNIAWla)”
2000020  OaW]  AUBAIGZENWIEN  @RG 1985

@pwyowo III .10 (17) @®o00 66N’ anm@arveld
DODHOMHINE  MSalSIQo  @BAOAVEEMo  aj0da]$0 )

2000  @RHENIBAS  HVemavlelcelss” 016qa|ods’
9.2IQAN®” MVoMINWlaf":

aMLABAIHLIUE] momm‘ﬁ;%ue)craoea“ #1910e1 eanzdo eavaqyd (Current Final Semester) agyo. a0l@3
JoRg;’ moelécsmnm% - Qal al@laHHWB - ABAMCH B ANGHSIG3 MMAD A lOIH:FHEAID
MUDHOYO]G0  Qflo  B0adeeeId ATMIWIE MSADAIM  @RMAISLLE®IME"  MaOICRINIMW]
aquAQYe100el @R 1985, @nevyoo 3 aldaf 10 (17) @®000 QM= 210MBAVIEIR HOGHEOD:I6NE
MSalsiQo  ®BMAVEsMo  afosalsalla] 09.10.2020 -ee1 4629/ag).am.a)5/2020/ag)o.=).q maud
MVABQHLIUIEI DOMO0Jo BRENIBATH: HDMMNIIG3 CWINVOMIG G1Ea0ds 9alQ.

emomnmid:44/65530/AC A5-1/2020 2a000ROWIAW] MLABAIGEINDILIYHS &1¥eel
aloMAldn o aRU8 Bda0 agMAH] eaglclomiay” -o3

v

@RYRoR1HBIM  af)o.  OSH  afMAH] [Vl Vg
e@yog@om’lm@ OYELINUMM, (rglo, avleleniay’
aMIal  @ER.W1HO1j® MVoMUTWlaf -  MaOIOMI
mawl  audaisenwien @R’ 1985 @pwyowo III

10 (17) @do00  00aIny” 20MBAVRI3  OOG:EE:06NS
MSalSlQo  @MBMAVEMo  aj0dq]$0lla] OOMOOJ

@en0sle;” doemavleflealss” 016ajods” el
VoMUMW1 ajf-

2a00ERONINW] MVBAIGHLIULIYS &1910RI aloMAIMa O 1YW Bda0” af)Mded] 6aQ1ElwC3a=-o3
@RYQoE1HBAN af)o.0SH: af)MAR] VMBIV’ ¢JOWIAOHMF HOLELIHUMA, MVlo, MVlelmIay” agyanial
aj@eol@  CSS Regulations 2020-0"  @emay®2o0] ®Qoodsslo@” @ow]d:olaed:o6ms”
20000MINITW]  qVAQ®»-ENWoel @R 1985, @revy o 3 amef 10 (17) @00 eeqiIv-
21083NVIRIB  ©OH:eO®:IME MSalsio @BEIAVOEMo adodalgally)  04.01.2021 -0el
51/ag).00.a§)5/2021/agjo.2).c¢  mMUIB  AVRQBHLIDWL!I  OODANJ  BRANIBAS;"  HDEMAVIG
CINOMI@3 01Gn]odS" ©.21Q.

26



emommud:45/58272/AC A12-3/2020 2000020000 W1 qvdqjeenwooel -Centre for Yoga and
Naturopathy-o1@3 Post Graduate Diploma in Yoga
CHIY @WSEIMDIMBE  H@JICaIOAVM,  BHIYIH
HOYELIHUND, (rg’lo, avleleniay” agyanial (BTaoU)'l&:aﬂ_gd
DOMOAUIVD®-2a0ICRINITW]  MVABQYMHLIUIe!  @BRd,’
1985, @eavyoo III e 10(17) (@®000
MIg0.0HQUMN"  210MAIVEIA  OODHODIME  MSalsl -
016 033" algam.

DaOOERONITW] MVAQYMHLIWIE! HIVAFE GaNIB CWIY @YY MIa)Endajmlwles Post Graduate
Diploma in Yoga c¢&oy @s@E3am@Imss 00weeleud, aylo, avlewniad’  aganlal
@010 9JOd0ME” MaOIBLIVITW]  MVBQYHELIN0L! GBIy, 1985, @nevyowo 3 aima 10 (17)
(@000 HHAUMU-21MAVILIB HO®HOHRHME MSalslQo @BAAVAMo aj0nqa|g0fla) 18.02.2021 -sel
1040/ACA12/2021/agjo.2l.y  ®maud@ auBQI®HLN0IEl  OOMO0je  @RANIBAIS &MU

INOMIM3 016a]0d3” ©21Q).

emommud46/215001 aflag)a].cWl. GLald%0- MIG)UB B9ad GIVIAHY @D
mMmumd - (1. UMM e&. aUl. - 2014
@eWaladm@ - Wlmvlgflmled  @dge  QIE)E]

M@BH1QW@ aqosnIawla].

Wl ABVINY OH. AUl -@OS WEAlHEM OflaH®o  BAVICAHYIBRT af)aD” 2091 MBS
2200ERIWITW]  AVBQBHENel @rd” 1985, @pevy®o 3 aidgaf 10 (17) @&o00 eeaimy=
alomavleld DODHODHINS MSalsIQo @®BIIVOEMo aJ0oagails) 30.12.2020-se1
1293/2019/AX/2/Academic mmId  VABQIHLIWRI  OOMO0jo  @RENIBAND:  HDeMMVIMI
CINEMI@ 01EGn]odS" ©.21Q.

) wn somesud

MSa| SDMEIBUB:
eomomaud:47/38302/CBCSS7/1/2019
/CE.SECT 2009 - 2012 @puflenad  aNayodidle:ud ecvaayd
D@ainndd’ aleley agygol CGPA / GRADE 1.5 /C
GMSIM®” VoMW af:

2009 ao@ 2012 apo  canOIY  eminviw” o@Wwlg @rmM’ eavaqyd avlaye  Ale1w1cs
@lanm emsle aNzpdmcledd almlaec CGPA 1.5 e@e0cm@Imom, e aflalwlam
GUWaHo o)1V HAVATRA @@éoﬁnmq@” 11U BHSIG3 GHIY aflOlWINssNe8 af) g W
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ANaHWEBBEBGHINR O0aloals GPA agomeslejo alaHWEBUWGS GMSHHQo, BRAI GMEH1HRISOINIC
CGPA 1.5 el somenslad sl oavaqyd DH@JOIOAG" aldldH 03 .09 .2019 oNoowleel
4224 /CBCSS 3 / 2019ago.2l@.  aa» aUBQISHED0E1D 20D  al0ddulaflSSs
agomsslejo 10 aNlavwesd o afgml CGPA 1.5 enol onsoaq]jgomomd aNsiodmole:udas”
@RAITVEO MMIBAN AFBAIM(@)hI00 Sl Afl3L0AMOHU3 ANRWIL|®IWT BeMENIHBAIIAV0 (@ HhI0o
B® 0ald® DOMOAI 0 J0sa|gallH63010000 R® OOMO019H03 H0e1001W] 20 V@YD @ oenE"
QAUBaHMIV] MR SODAUOMo @1@WRAOM o).

emommid:48/AcD/01/35062/CR/2020 University of Hyderabad @eaindaw” eaig Master of
Philosophy in Comparative Literature (Regular)
M@BEOMIM° 2a0IERINITW]  TVBQYBEI0U00e1 @3
English aflasoomed 'Certificate of Eligibility for
M.Phil  Degree' eIRlasMm@IMNE88  @REGAIGH
VoMUMW1 aj:

University of Hyderabad-@3 avlan”Sri. Viju Kurian emslw Master of Philosophy in Comparative

Literature (Regular) enN@®zo ma0oomowocuil avdaqjeeinwieiniod English aNavoomled Relevant

(%)

@R @Row a0l awoms” ‘Certificate of Eligibility for M.Phil Degree’ m@@:a0m @lmaomlay.

aomommid:49/40324/AC A1-1/2020/ACAD a2emeeci®d  «l01aHuQo ROTYEGo VoUWl af’
20n®mAflZ}syoav  Aldkal Qcalem elgla] GCHOB
@RMIng) W’ GHHICER" @fladaVlaj@dav’
@REIVLIMVICWAHM  HAVGS0]  aVadafla) @RGAIGH
MIa0.0HAUMN” 21003AVEIROS 2EMEAMM (@00
@RANHIBHD Svemdavlelloand al@lnwemmy”
V2B {lE8IM® Mo af -

@calaHloel  MI3E30ERSEI08 @IWBRIMo  Y»aldBW  H21QIM@IM”  avlmdavlesngload  aveni
1G10I0 @RHNIBA]E: BRANERYIUIM” MVAB,1EB0I008 @IMAOM] ).

somommid:50/Ac AIV /1/10331/2019
MMCA IMCA #0800 -00GeInHM GRRNWM — @REIcaH1S:’

SHOVMIVIG O1BAIMo  CRINAISODINDIG  QIaM
afld:” HIB@DMD -MVosNITWaf

16.02.19 -ee1 @Grenosale:” &vemailcd 6w @lasaomoe almlgou” mme mmud.56/Ac.19/ 185320
@200 e’ MCA (IMCA) 091" mowendenlw aoweeleaumIcd 'not less than 5

CGPA’ agyam” coaueqgomilolesmma” ‘If he /she secures not less than'5 SGPA’ agamoss

@BADMGIN” BI1BRIM ]2
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eomomaud:51/26831/AC D/2/ACAD Council of Boards of School Education in India
(COBSE) ©1@3 @RoEBRRIVISES a0WA orvanadoV/
nImled eavenadol emodue:d msgman  10+2
cooawleigg aflaiorve  Open  School/  Private
Registration al@1au6:0308° @R 1000 MTEHMD®

MVoENUIMWajf —

Council of Boards of School Education in India (COBSE) ©1@ @powmgowlgss «owad
oMaH30V MM @A HIVEHAN EmMBWRH0 Mmsgman 10+2 enoawleygs silaierve Open School/
Private Registration o10la  alR01j01369° 9a10laloMOBIMIV]  GRINI®  TVIGHIA B
M @3FHAI0D @ﬁ@mom%.

omomaud:52/5546/ACA1-2/2020
/REG SECT SEBC afzyodmdle:udses” ag)o.afl@d @Jeaivomamim”
Q.= avl.@emwoavlesan 5% "Mark relaxation”

MUBQBe1weIvieje  @RMAIGIENMORAIMIINYOIS
O3IME" LIl 2] @GRGAIMH MVoNIMW ).

SEBC afegadmnla:ides”  aqudaldenwieloeal  af)o.afl@  (@JeUwM@mIm” Q.=21.avl.
@rmwoavlesan 5% "Mark relaxation” @wamazlesan@Im” ®1@B2OM] .

somommud:53/29259/EB10/1/2019 adlovlenod )W YBHOHD ANl sHO O @3

0NGAIHBMIYI@BM . DO écm" (5723 -Q)

ARMIMAMOo NEAUAUEM ko MDD’
VoMUMW1 aj:

18.08.2019-@3 mlajo®mmo®, anlmlen®d {).Q)(U.)é@o%)nﬂd(ﬁ ANaHOOT DEAUHBHMIW]@AM moa»ém)‘“
o= -q 06.03.2021 (@onielyE®I@d  AEEMIMIMOo  WEGAlaHIM  MAMBBo  MBIBHMEIM
Mgl QIEMIS” Y9 10BUE 218 @AM o).

enmommid:54/37949/AC B5-1/2020 MVAQYHLIUNDILINYOS S1910)188 af) @’
GHICBR HSI0EI anflnvleo@d od)(l.l)é(%c%)oﬂd(ﬁ

aflgotio @RELYAIGHHO DB MIDHO6Mo H2IQYING
MUoNUMW ajf.
MBQBHLIDWILIYHS HIFIEIS8 af) YW CHICBRMHS1oel anflaVlesnd o@)(\bé@o@@nﬂd(ﬁ afeano

@ELYIA IO @AV ©@)oanMB@  B2al” adlav]lenad og)(u)é@cﬂ@oﬂd(ﬁ, @REIIMVIcy”
9@JoanqVd  B0al” oLV ©3 o@)(\l)%(%cﬁ@oﬂd(ﬁ af)MIBBOM 2 JNBMOABH0Mo  O.21QAMN@IM”
@1@20M 1.
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mommud:55/15457/AcAIV/3/IMCA-

SyllabusReviion-2020(Part-1) 2020-21-@rwyo@maidato gmad IMCA-cso¢lond
MHOYELINHUAII, ('rg’lo, avleleniay” oJm’lo%m‘loes;«n@“ -
MUoeNIW ajf:

2020-21 @rwymaidato @@  (@enielyem@d ameomms IMCA-c50§1003 a101eld@ls]  HODERIHUM,
aylo, MIlEININ” af)an1al BRoW1H:A1HB0I0M0 GIGBROM] ) .

(a1@1ay@la) BOYEEIHM, MYlo, Milelniay’ agarlal Appendix I @@ ¢aidomlclesm )

somomaud:56/45704/AC AS5-2/2020 M. Sc Operations Research and Computer
Applications enflma3o - Higher secondary school
teacher in computer science - maVHVIcLIH
Gl  GVINI®VIW]  aldlemlesaN®- -Sri
Kuriakose T.C. @&s @oGala - quoeniawlaf:

220002NITW] qvdqjdenwieles M.Sc Operations Research and Computer Applications
(M.Sc OR & CA) cagpowoo - Higher secondary school teacher in computer science -
@ID]HWICEINH GAlNE  GRIVIMWIVT alBlWM]E9HIMB @IWRAOM o).

eomomaud:57/AcD/01/41820/CR/2020 Bharathiar University , Coimbatore @eanday’
©al@ Bachelor of Library & Information Science
(Distance Education)) enfl®ce 2e00c@IWIW]
avdqeenwoeies Bachelor of Library &
Information Science mimsoMIm @elyRow
@R 1HA1ABAND AVoMUIMW] af.

Bharathiar University , Coimbatore @panda” eai@ Bachelor of Library & Information Science
(Distance Education) enfi®Bo aa0ocmowonw] audqie-enwieiqes Bachelor of Library &
Information Science mi@aomIa @elyn0® GRoWIG:AIEEHMEGINEIMO.. af)INITI DEBJINED]Mo
200002oWITW] amudqieenwieiled  Bachelor of Library & Information Science @wslauoom
CRINIMWIVT AN  DaldlalOom csoe;o%@:ua@sf GalBAN®IMo 988  GWINIOWIW]
@00 1HO1HBAUM  @1@BROM o).

omommud:58/8736/AcA4/3/MHRM/2020 MHRM  caoglom  @.ed.avl.avdalrvleosanas’
CHIPHBOS eqylcl 2u3ee|SEDMM® MVoMINWIaf:-

30



2021 @eaivomo g3 MHRM eso9lom MA (Human Resource Management) ag)an caloleelss’
moggm)mﬂ(mo Sl e:oglom .l.avles @’oom@@@@o%@)gas eNflm  2u3eq |g@M®1NEs
MSalSldud TUfE:01esB3aM@ 100 @ﬂmoaﬂ%.

emommud:59/AcD/01/49335/CR/2020 BHARATHIAR UNIVERSITY a@nanda” eaig
Bachelor of Science in Computer Technology
(Regular) anN®Bo 20 00ERIWNINU]
avdqeenwoeies Bachelor of Science in
Information Technology miimsomim @elynow

@RoUN1HA1ABIMD MVoNITW 2.

BHARATHIAR UNIVERSITY @naindaw” #a1q Bachelor of Science in Computer Technology
(Regular) enN@zo ma00cmIMIW] audqia-enwieiwes Bachelor of Science in Information
Technology m@se c@oni®@o@] MaHB:B0H12{IS88 H@IFIGE ERAITVEERUBES” GAIME] GRIVI®
MLOBH e I(@o M@H:01008 @1@BROM] o

anmomaud:60/AcD/01/48516/CR/2020 Bharathiar University,Coimbatore @painda” sl
Master of Science in Zoology (Distance

Education) anfl®Go Da0IGRIWNIU]
avdqaenwoeies Master of Science in Zoology
nN@BEomI0 @elyn0w] @RoUN1HE1HBMM®”
MUoENUMW ajf:

Bharathiar University,Coimbatore @nanda” a1 Master of Science in Zoology (Distance
Education) en@zo 0a00omowowl audqaenuwieiqes Master of Science in  Zoology
@1 @elynIw] G 1thA1ASMMIMSBS @RGIGH M1EAV]HHID @“l@oaﬂ%.

snmommid:61/AcD/01/46961/CR/2019 Sree Chitra Tirunal Institute for Medical Sciences
& Technology, Thiruvanathapuram, "Design of
New Bio-ceramic Materials for Hard Tissue
Engineering" ag)im @ninwomlm”’ Granda” aalg
Doctor of Philosophy enfl®se aa0@ROMOTW]
aqudaisenwoeioiad Assistant Professor amaylaq®
@RCAIAHUBSMDIM calene] Chemistry
aNavoomled Certificate of Eligibility for Ph.D
Degree ei@lasm@Imow)]  @rowY1e:@1esm@Imnss
@RGAIMH MVoeNINW]ajft

Sree Chitra Tirunal Institute for Medical Sciences & Technology, Thiruvanathapuram, "Design
of New Bio-ceramic Materials for Hard Tissue Engineering" agam @oniawomlm” @paindan’
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0aiq Doctor of Philosophy enil@ze  @e00cmoworul avdaisenvooeiad Assistant Professor
@aleQ” @ocalsrlesmm@lan eamgl Chemistry olsuwomlad Certificate of Eligibility for Ph.D
Degree m@a:a1008 @1@320ma).

somomaud:62/AcD/01/48750/CR/2020 University of Kerala @pandw” eaiq Master of
Science in Biotechnology (Regular) enfi@azo
200002000TW]  aAVAQmenwoeIges Master of
Science in Botany emimcomlo ©@elmooi
@RoUN1MHB1ABIMD MVoNITW.af’

University of Kerala @pandw” eaiq Master of Science in Biotechnology (Regular) eni@ao

0a00eROWITW]  audqieenwoeiges Master of Science in Botany en@somlon @elynowol

@0 1HB1H0HINIID @ﬂ@om’lad.

eomomaud:63/AcD/01/36115/CR/2020 ANNAMALAI UNIVERSITY @randw” ealkg
Master of Science in Computer Science (Lateral
Entry) (Distance Education) eni@go ma00cmowoausl
audqaelvoeliges Master of Science in Computer
Science mN@zomlo @ele]  @RW1B:E1A8IMD®”
MOoNITWajft

ANNAMALAI UNIVERSITY @randaw” a1 Master of Science in Computer Science (Lateral
Entry) (Distance Education) enl@®zo ma0oomowmoawl audois-enwoeiqes Master of Science in
Computer Science @O @eiyM©]  @RoWIGEIESM@INS8  ERGalGH  MIEMV1HGHIM
@ﬁ@moaﬂ%

somomaud:64/AcD/01/46702/CR/2020 The University of South Bohemia, Ceske
Budejovice, Czech Republic, "Degradation of
organic pollutants in water by non-thermal plasma
based advanced oxidation processes" agam
emirwemlm”  @pandw’ eaig  Doctoral Degree
(PhD) in 4103V003 Fishery (Regular) enfi@so
2200@200INW]  AVAQYHLI000eIe3  @RAVIqRAF
0@IanquBatila flm” @G ISHH] HSM@IMIWS]
Chemistry oflsoomicd relevant  @peemamss
Certificate of Eligibility for Ph.D Degree
M@3BAN@ TVoMNITW]aj.

The University of South Bohemia, Ceske Budejovice, Czech Republic, "Degradation of organic
pollutants in water by non-thermal plasma based advanced oxidation processes" agamn @eninwomIm”
@panda’ a1  Doctoral Degree (PhD) in 4103V003 Fishery (Regular) eni@zo @aoommowomui
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aVAQY»e10000e10)@  @RAVINYAE  O@dandydadla I @ReaIsHlesM@IMow]  Chemistry  ofla@om1@d
relevant @ @Row1e:e) e 0eme” Certificate of Eligibility for Ph.D Degree mmia:aiom @l@aomlay.

snmommid:65/AcD/01/44701/CR/2020 MADURAI KAMARAJ UNIVERSITY @nandw’
R MASTER OF BUSINESS
ADMINISTRATION TOURISM AND HOTEL
MANAGEMENT (Distance Education) emfi@go
22000200 W] qudalsenvieiges Master of Hotel
Management nfasomI @eIynow]
@RoUHA1A8BAN@ MVoeNIMWaf

MADURAI KAMARAJ UNIVERSITY @nandaw” a1 MASTER OF BUSINESS ADMINISTRATION
TOURISM AND HOTEL MANAGEMENT (Distance Education) mi@eo maoocmowomusl
amvdaismenwoeies Master of Hotel Management enfi@somlm ©@eiyno©]  @Ronle:01esmm@]nss
@RCaIGHH MOMIHHI0B @"l(csomb{,.

somomaud:66/AcD/01/40803/CR/2020 University of Petroleum and Energy Studies,
Dehradun @nanda” eaiq Bachelor of Business
Administration (Aviation Operations)
(aNgeafayaey2a0) @30 2a00ERINITW]
audqiemenwoeies  Bachelor of  Business
Administration @O @elewl
@RoU1HA1ABAN@ MVoMIMW o

University of Petroleum and Energy Studies, Dehradun enainda” eaiq Bachelor of Business
Administration ~ (Aviation  Operations)  (allgealdyoeyoao)  MIMWBo  MAOIGLINIAW]
avdqaenwieies Bachelor of Business Administration enN@zomlm @oow1&H01a83M@1Mas
@RGaldhH MOAV1H9HINB @"](cssombd.

somomaud:67/Ac.D/01/51745/CR/2020 BHARATHIAR UNIVERSITY a@pandw’ eaig
BACHELOR OF BUSINESS
ADMINISTRATION (AIRLINE AND AIRPORT
MANAGEMENT) (Distance Education) enfi®go
2a0IERIWITW] MAQY L1001 @3

@RoN1HA1ABMMN@ MBS BRGAISH TVoNITW]af:

BHARATHIAR  UNIVERSITY  @panda” ea1q BACHELOR OF  BUSINESS
ADMINISTRATION (AIRLINE AND AIRPORT MANAGEMENT) (Distance Education)
NN®Bo Ma0ELIWNINW] MVABQYBHLINWILIVINT BRoWId:olesmm@Imas  Sri. Shibin Mathew Shibu
oM BREAIABHU MOMIHBM@IM” DI1WBRAOM] ).
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momaud:68/AcD/01/48556/CR/2020 20a@Iwod Qemicaigly), GHIVMIAEBE @RAAW”
9alQ MaieId 8a0” miavlmay” @GRAUIMIea1d
(oflgo  aNayeyI)  MIMEOMINRG  @RoWIR:I00
MOo6NUW ajft

BO®IWIAd  @emlealglgl, E/HIVMIOBAE  G@RANAW  ©alQ MBI B0a0”  milnlmay

@AUIMEIRaum@  (aNgo  afl3§0850MV0)  Ma0IEWIVITW]  AVAQYHEINUILIVI@  I0aiRId  60al”

nfladlnay” GRAINIEIYAHIB  @RSITLOIM  CVINI® @RV QI Oaldlalom cgoe)o%oe;uﬁcesf

C2BM®INS88  CVINIOVIVT BRoVIB:O1HB0I008 TWBAIM ).

snmomaud:69/AcD/01/42789/CR/2019 MADURAI KAMARAJ UNIVERSITY, TAMIL
NADU a@ronday” eaiq BACHELOR OF
BUSINESS ADMINISTRATION (RETAIL)
(Distance Education) emil@®zo @a00G@MIWI

aLARQYBLI0UDILIVT M3 @RoU1HO1ABAN®”
MOo6NUW ajft
MADURAI KAMARAJ UNIVERSITY, TAMIL NADU a@nondw” eaig BACHELOR OF
BUSINESS ADMINISTRATION (RETAIL) (Distance Education) 2a00ERINITW]

MVABQYHLNUIAIVIME D01G]alOM EHIYHUWSEH  CalBMMIMNSS  GRIVIOVIV] BRoV1HA1HB0I0D
QilGROIES

eomommuad:70/AcD/01/51968/CR/2020 BHARATHIAR UNIVERSITY @rondwy” aig
Master of Science in Applied Psychology (Distance

Education) @30 2a00CRININW]
avdqaenuoeiges Master of Science in Psychology
m@:somia ©@e1y00w] @RoUN1BHA1ABIND’
MooNITWajft

BHARATHIAR UNIVERSITY @nandaw” eaiq Master of Science in Applied Psychology
(Distance Education) enfi®Bo 2a000@0wow]  audqisenwoei@es Master of Science in
Psychology ami@somia  ©@e1n0©]  @row1e:01eaname@IfLIme  aMI@  Da0ICRINIATW]
mdqeenwoelwlasd  Master of Science in Psychology — @pslauvoom cwowim@owl aimam
Daldlalom @@;o&&;uﬁm”csmmm@%@g@ CRINIOWIW] @R 1HA1ABAINM @"]@oaﬂgﬂ.

apmomaud:71/62250/AC A12-3/2020 B.Sc Recreation,Leisure and Sports Studies
cmo¢lao, B.P.EA/B.PE/B.PES csoglmo oeiym
M@3SHANG TVoNITW] af.

DEII® MDEHMNBMIOLIMM0  Dald] alOMADIM™ CGWINI® TVISHJaI@o TMonINWlaf aflvosmW]
aloMo MSOM] YaldBUd HaIYM@IM” 8@ ANBVERL MATMIOW LJADEINIFTV MW GIWBAOM 2.
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sl alswew  uaI®IYIGEISS’  @RoEBHE  HDMOMETNSABANMIM HHAUAY  2lDMAVEIHO
2JO@EINIICN M@0 DIGBRIM]g).

smommud: 72/AcD/01/31727/CR/2019 University of Calicut, "Cytogenetical and
Phytochemical Assays on in vitro and in vivo Plants
of Indian Strawberry-Fragaria indica L. (Duchesnia
indica Focke)" ag)am @smnicrwomlm” @panday” eaiQ
Doctor of Philosophy in Botany (Regular) enfim®ao
2a0IE2IWITW] TVAQYHHLI0URIVIEE GlaVAa] HeWIW’
aHlal”  @RGaIGHSBSIM@IMIW Biotechnology
Qflao @3 @ H01H8MM NS @RCald:H
MVoeNUINWaj:

wl.oenat” anfl s1 v9” University of Calicut, "Cytogenetical and Phytochemical Assays on in
vitro and in vivo Plants of Indian Strawberry-Fragaria indica L. (Duchesnia indica Focke)"
af)am  @JnITWE®IM” @RONAW” eai Doctor of Philosophy in Botany (Regular) eni@so
2a00E2WITW]  mudaidenwoeiwlcd Biotechnology  alla@om@d olavdsl eewa” aHlaflm”
@CaIBHIGBMONIMSS VIV IO WIWVS] BN 1B:E1HHIMB GIWAOM ).

eomomaud:73/AcD/01/49179/CR/2020 NATIONAL INSTITUTE OF TECHNOLOGY,
CALICUT, "BIOCOMPOSITES BASED ON
CHEMICALLY MODIFIED LOW DENSITY
POLYETHYLENE AND STARCH
NANOPARTICLES" agyam (@joninuamlm” @oaiadan”
oal Doctor of Philosophy (Regular) enflsao
200002000 W]  audQenweIviad  Chemistry

NlaHOO®IG3 Asst Professorship m’
@ncaladlesameimow 'Certificate of Eligibility for
Ph.D Degree' eIflesmm@Im” calenEl

@RoUHA1ABMMND IMIVYBS BRGAIBGH TVoMNIMW]af:

NATIONAL INSTITUTE OF TECHNOLOGY, CALICUT, "BIOCOMPOSITES BASED ON
CHEMICALLY MODIFIED LOW DENSITY POLYETHYLENE AND STARCH
NANOPARTICLES" agam  @jsnicwomlm” @pondaw” o1 Doctor of Philosophy (Regular)
NN@BEOMIM” 1a020?INITW] AVAQBHewIeIw]ed Chemistry aflav@omled Asst Professorship m”
@neatadlosmolmow 'Certificate of Eligibility for Ph.D Degree’ m@ia:mm@Im” @l@aomly
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eomomaud:74/AcD/01/33868/CR/2020 University of Hyderabad, "Ecophysiology of
cadmium exposed Oryza sativa L.: Insignts into

molecular  interactions  with  iron ag)am
@ninwamIm” @eandaw’ eaig Doctor of Philosophy
in Plant Sciences (Regular) esnlmao ma0ocmowoausil
auAQHL10UeI1 3 Botany e O3
@RoU1HA1ABOMND] 08B @PEGAIGH TVoNITWIaj:

@) Abin Sebastian m” University of Hyderabad, "Ecophysiology of cadmium exposed Oryza
sativa L.: Insignts into molecular interactions with iron" agan @eIMWEIM” ERANAW” 6§21
Doctor of Philosophy in Plant Sciences (Regular) enN@®Bo ma00@@0moauwl auda|e:e10000e10163
Botany oflst@oml@l  @ponlselsjeosoeme” 'Certificate  of  Eligibility for Ph.D  Degree'
M@HAN@ M’ @ﬁ(cs;momhd.

eomommuad:75/AcD/01/56544/CR/2020 BHARATHIAR UNIVERSITY, COIMBATORE,
"A STYLISTIC STUDY OF JESSICA POWERS'
SELECTED POEMS" agam (@Jenicnwomia” @paioday’
0l Doctor of Philosophy in Linguistics (Regular-
Full Time) snN@so English aNauwom@d 'Certificate
of Eligibility for Ph.D Degree' m@a:mo”
MooNITWajft

wlam  Armila Antony C  #9° BHARATHIAR UNIVERSITY, COIMBATORE, "A
STYLISTIC STUDY OF JESSICA POWERS' SELECTED POEMS" agam (@nicnwomim”
@ada” §a1 Doctor of Philosophy in Linguistics (Regular-Full Time) snfiamsomim” English
oflavomes 'Certificate of Eligibility for Ph.D Degree’ m@a:an@im” @1@aomla).

emommud: 76/44764/ ACA9/3/2021 M.ag). ©al¢ alclasm@lm” ojay” § alm” @als’
alolaflelanemo af)am MlNIAWm BE1AUIABM@ -HRS”
aflsnw  aualo] CRINOMINAG  YDa DBUHUT-
@RHNIBAS; Heavlellcelss avadaqflosao-
MOoNITWlajf':

@a1¢” MI®3 EHIFIN” GalBIMDIMSS  a)eil=lmileg] m)oamcruﬂgdgg ®aly” alldww aval®l

CRINOMINAG ®IOY aloQAD UBlaldBUBU3 BRoW1BHAT1EBMM®IM” (aﬂassmoaﬂ%.

1) @ocaIsum»d  10-0, qoMeWAWIEd  MEMITWAIQo  @alY’ M0  BIHWOW]
al0laflolanemo.

2) o]V’ § ®@eIm]@ @Y a1012]161en6emMo ag)am Mlmimwm mldmimwalel.
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smommud:77/AcD/01/44334/CR/2020 ANNAMALAI UNIVERSITY, TAMILNADU
@eonday’  eaiq Master of Commerce in
ACCOUNTING & FINANCE (Distance Education)
nN®Bo 2a0IERIMNITW] qVAQd-elwIeIgens Master
of Commerce @O @e1y00w
@RoUHHB1ABIMD MVoNUIMNWIaj:

ANNAMALAI UNIVERSITY, TAMILNADU a@nondaw” o1 Master of Commerce in
ACCOUNTING & FINANCE (Distance Education) en@®3o 00000maw0onuw] avaQjdL10000eiQes
Master of Commerce emimsomln @eMI]  GRoVIGAEIEHNMMINLIMO  Ba0ICRINIATUW]
mdeenwielwlasd Master of Commerce @psSlauoom IVI® @RV AN  Oaldlalom
GHIPHUBHY GalGBIMM@IMSZ  CVWINIMHWIVT BRW1B:A1EBAME GITBAIM] ).

emommud:78/11689/AC B7/2/2019 LIWORMEM  GHICBMIW  GHISWo  MV).ag)o.ag)amy”’
GH06a8Heel onfl.eaned,’ G@JOWINHUBHS”
TVBQYMHLIUILIYHS TVRIM  EJWIRHBRIVT DOI®
M@3SHANG VoMW af.

B.Voc-Travel, Tourism & Logistics Management, B.Voc-Information Technology agaml
cIVIOQSs a3 PAMOBWH  all.®@.  CEPWIADHSOS  (ICAMODIM’ index 00dse”
HEMINIABM® 1Mo m0dsae” standardize 921QMM@INB8 ¢an0dRE! BalldHE1H801008 IS
WIMBRIOO 2JA®EIN OB @1@BAIMN o).

momaud:79/11446/AC A9-3/2020/ACAD samm afiziosioav Qidqj- aVlelniavled coemeaismo
aflz0850M0  DUIRNAISEDAN® MVoeNIMWlaj .

JAY® AflaH@o GRFOM MUILINITY” al@16HOM MVAVOD” ald1NEMIBHIM @1@A0M]g).

emomaud:80/AcD/01/25121/CR/2020 INDIRA GANDHI NATIONAL OPEN
UNIVERSITY, NEW DELHI @randw’ 6aiQ
Master of Arts in Psychology (aNgeaNsyoeyoauo)
nN®@Eo 2a00ERIMNITW] qVAQM-elwIeIges Master
of Science in Psychology enfimsomicn @eiynowi
@RoUHA1ABAND - VoMW af:

INDIRA GANDHI NATIONAL OPEN UNIVERSITY, NEW DELHI @randaw” sl Master of
Arts in Psychology (aNgoailsgoeiomioe) milmse manocmomdaw] avdajsenudeies Master of
Science in  Psychology mimsomln @eymi@l @R 1d:clesnmme@Inaimoo  af)anIms
22000RINITW]  AVABQHLI10000L1V1B3 Master of Science in Psychology @PS1Nom
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GUINIOWIWT  ABAD  Dal@lalom @@;0%@03@6)” GalBM® 1088 GYIN Y WIW]
@0 B1HB30I10M @ﬁ(@;monﬂgﬂ.

eomommuad:81/AcD/01/37358/CR/2019 Indira Gandhi National Open University @wanduw”
oaly Master of Social Work (Counselling)

(aNgeaNsyoeyomo) nfl@so 200002
amudqiemenwoeies Master of Social Work
mN@BsomIn @e1yn00fl @RoU1BHO1ABIND
MOoNITWajf.

Indira Gandhi National Open University @oaodaw” eaiq Master of Social Work (Counselling)
(aN3eaN3 e M) mmBo  Ma0dEMIWITW]  qVAQdelowleliges Master of Social Work
n@somIn @e1yn0@] @RoWIRHGICHNMEGINLINo af)aMIT Da0ICLININW] NVABQYHLI0000eIW ]G3
Master of Social Work @oslaunim cwon @@ s 9aldlalom BHILHUBHH” E2lBIND]MSB
ROV OOV @RoNIBE1ABAIM  @IWAIM] ).

amomaud:82/36242/AC AS5/2 220002IWITW]  qudaisenwoeies School of
Gandhian Thought and Development Studies-@3
mlao MA Development Studies enN@3o
HSomnndss1@ Sri Bineesh C B, Sri. Nabendhu Raj

aganlaid MA Economics enl@maamow]
@ely®oy 1O 1MmIW] avadafla) @G lH
VoMUMW1 aj:

1. @e0oomowoaw] audaimenwoeles School of Gandhian Thought and Development
Studies-@3 mlawo MA Development Studies enN@®zo &»oauomisslw Sri .Bineesh C B,
Sri. Nabendhu Raj agomiaid MA Economics nl@meon@]  @elimon]e:e@m1mow]
adaqfla) @RCa U @R 1B 01EHHMNZD L]0 af)aNO@3 2a00ERIWINW]
qdqieenwielled  MA Economics — @eslaunom 6ow i@l ol 9aldlalom
BHILHUBHS GalBM@IMNB8  CRVINIMWIV] @R 1dhA1HB30I008  @IGBAIM] ).

2. 2a000200ow] audaisenwoeles School of Gandhian Thought and Development
Studies-@3 alawo MA Development Studies enl@®zo &Homunnossi 2018-2020 o3
@jeaiomo emslw afldyadadle:wdes” MA Economics enfl@aaimoo] @ely@ mada:mlane
@1@ROM 5.
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snmomaud:83/AcD/01/48744/CR/2020 Indian Institute of Science Education and Research,
Bhopal @randaw” eaiq Dual Degree of Bachelor of
Science and Master of Science in Biological
Sciences  (Regular) e®@Bo  2a0EBIWITWI
avdqaenuoeiens Master of Science in Botany
anl@BEOmIT ©@e1y00w] @R 1BHA1ABIND’
VoMUMW1 aj:

Indian Institute of Science Education and Research, Bhopal @pandaw” eai Dual Degree of
Bachelor of Science and Master of Science in Biological Sciences (Regular) enfi@®go

2a02ERIWNITW] mudg eenwieies Master of  Science in Botany enN@somlm

2150001 GRoV1B:01e9H0a8 @1@WAOM]2).

anmMommid: 84/205002 @RERO2OOEI  AVAQBEI0000El, eaFleowoawl

MoaUM@  0ajemd  @)emleagavigl  (IGNOU)
af)WIAW)OS af)e.6nil.ag). (aflzyeailzyoeyoav.)
enilo)3 GlAIO(NOD) BB BE D11 avl/
ageileienileiigl  avdglatleagidwd  M@H)AMO)
MUoENIAWa):

@PEMODOOL! MAQYHEI000e],  MBIE0NIATW] MOaHeM® Boqjend Wiemleaisavlgl (IGNOU)
aMIAIMOS afLld  af)e.tnilag). (ail3)ealladyoesomvs) mile)3  GWIWIN)d:WddEE0 M1elnllod

M@BH1AUBAN  DLIFDIN] B0 MIBOMLINGB0I0Mo  ageiledlmileildl  avdglafleong)dwd  a@o
M@ 1000 @ﬂ@omﬂ_@i.
HOMMVAa] ()@  allav@s  avesniWlapas  28.06.2008-0e1 qvdqyee10000e1  2OMOAT

m..2774/ Acad /2008, 06.08.1998 oe1 aLAQHLIDWOLI  QODEAI  Mo.af)aVl.awl/3/284/97,

16.02.20199L21 @RANIBAH; HVEMAVIT CVINOMIHL! MMs Mo. 90 AC.19/195041  (aIH00MBS
®10)20Mo  af)aMlal 2O GIV@IYD@ @JIMNILIZODI@ o l01UB1HBMN@ 1Mo OGO ELR

enmommid :85/205009 2o0MIWIA3 avBQ)de10000el, CHOQMUOM)A
@AW 62l 200098 &%ad au®a  ad
@O  MEIGESEMILHTS  (doneld)  milo)s.
2000ERONIAW]  AVAQHLIWIEIMHS  BOTVQAR

&B0af amvaav e LIHG(S6M1d: a0
enile)z@mim) @)eln00il @1 A1) aN©)
MUoENIAWa]:
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BOO@IWOB  ALBQYBHEINWV0L!, EHIVMIGME @RAAW  §al® 20aVQA8 &oal qLOMAV a3
@ROOQW MEeIBESEIaal (600)eld) miloy3. MOICMINOINW] AVBQYBHLINWILIWHS BOTVQA
80ad VMM DM DEIGESIHTIGAT Mmilo)BemIm) ®EelR0W] @RWIkE1EHIM ®IBROM] ).

epmMommud:86/205007 Bharathiar University, Coimbatore @@l
eoaiy Master of Arts in  History

(aflz)oallayosyoav.) enflo)3o 2a00ERONIAW]
adasenmoeimes Master of Arts in History

enile)3omIm) ©®)ea00] @100 1BA10) M@
UoeNIAWa):

Bharathiar University, Coimbatore @nanda ea1@ Master of Arts in History
(alz)0aildi0ey0avs) Mmileyd. MaooomomoMwl audalsenwoeiwyes Master of Arts in History

enilo)zoIm) @)1y 000l @RoW1H 01BN DLIMVo af)aNMOm3 2a020RINITW]
qudqeenwoeilcd  Master of Arts in History @weslauoom ¢@oni®mwow] aisam 9aldlalom
BHILHUBHH GalBM@INB8 VIV MOV @RoV1HAIGB0I0M8  GIGBRIM ).

emMomud:87/205008 DBEIE0NOIW] MIaUM@  B0qjed  emleaISavigl

@ead  §alQ 20aiQd  mad GaVOAUY @3
QAo (ailzyeaflzyosyoav.) enfleyB.
2a00ERONITW] aVAQY&»LI0U0LIVIM3
@R 1HAIBNAND®  AVoENIUSa:

@Bl0WOTW]  MIaUM@  B0ald  W)emleaI$milgl  @paEW  ©al) 20a0VQAd  d GAVOAHY @3
adsas  (all3)allsyoeyoavs) miloy. 2a00EROWOMW]  ALBQYG:EIWORIVIG MaTQA3 60al  EIVLOAUY®
QIdes @RSITLOIM GWIWIMWIW] AUGBAN Daldlalom csce)o%@auam" CalBIN@IMSBS  GWIW | WIW]
@00 1HO1HBAUM  @1@BROM o).

somomaud:88/205029 @00y Qemleadavldl,  @adl$mos  ‘Human

resource practices and its impact on perceived
performance of teachers at self financing
management Institutions in Kerala’ agm
(lITWEmIA)  @RAIAWS  §al  GWIHSA  &B0al
adleenavadl @@ 2ooemEoamdd cve®avas (alods
09So  HoMeId) mealadem  Miley3e  MOOGROWOaW]

av3q)& 10000113 pocmeEondd avgawlay
allat@OmI@3 olavdaj oanWatla flad
@RGaIBHHN)MMDIM) Wbl @@l ))

oa0iné CERTIFICATE OF ELIGIBILITY FOR
DOCTORAL DEGREES  o@a:)an@  aveeniauila)
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®00)my  Wemleaismilgl, al$mos ‘Human resource practices and its impact on perceived

performance of teachers at self financing management Institutions in Kerala’ agan (aienicwomal
@RAINAW 9210 GWIHSE &B0al  ablErIdaVas] MM  00eMEOMBS  AWOBAVAS  (alodsS O8S.
ooM)eId)  WEaladam  mile)3s  MAOEROWIAW]  AVBQYDLIWIEIVIT  MoEMEEEAMS  avgawlay
alletomI@  Olavda]  HONWaHlalA)  EREAISHUIBNM@IM)  CGVOWIMOV]  @GR.VIMAla))  OHIMS

CERTIFICATE OF ELIGIBILITY FOR DOCTORAL DEGREES = m@a:m@m”  @1@aomlay.

enmommid:89/205030 CHO8  TVBQYMENUOLIWNS  aNdBOMGI  &0afl

moBdmlm) 1 @mlany. ‘Proximal Sensing
of Biotic and Abiotic Stresses in Tuber Crops
using Sunlight — induced fluorescence and
Reflectance Imaging’ aogan (ueOWEDTIM)
emsl®  cWwIHsd @0afl  abdleenavandl e
aflavlaas (00018 — a0l O9S.) GAIAUEM
enilo)3. 22000RINIAW] avRQY&»EI0U0LIVM3
melsesoamlaa’  alatoomled  relevant/allied
@R @R.»1;hala)) 6dome CERTIFICATE OF

ELIGIBILITY FOR DOCTORAL DEGREES
MDH)AN@  TVo6NITW]a]

BHO8  AVBQYBLIW0LIINS  amdBO@Pl B0l  qumdavlmy  &1¥led  mlany.  ‘Proximal
Sensing of Biotic and Abiotic Stresses in Tuber Crops using Sunlight — induced
fluorescence and Reflectance Imaging’ agan (ainicqwomlm) emsl®  ewossd  &oad
afleenavabl ad adlavla;ad  (90meid — af)ud 09S.) WEAaHEM Milo)3e DaNIERIWIMW]

3B HL1000eIVIm  ®eIBesemIsad  allavwomled  relevant/allied @Rl @R.01H:@1a))
o®o6ens CERTIFICATE OF ELIGIBILITY FOR DOCTORAL DEGREES mM@3&:mM@IMS8s @R GaloH
M1oM1E90MB @IGBROM ).

amomanud: 90/205031 ago.@RBe6  (@RAenIM awleeauad) CHOF M)

avlelenuay (2 QUBau omeld Glalo((90)
@00 1&:00EmIMIW] Madaflee)ma aqvoeniawla].

af)o.@RARse (@AM  Wleemum) e»odmy  aulalenim’ (2 e 0m)eld  Glald(!do)
@01 @1ABAIND @ﬁ@oaﬂg‘d.

( aylo, avleniny” agyamial Appendix 1T @r© cadomidlesmo )
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somomaud:91/AcD/01/55613/CR/2020 Mangalore University, Mangalore,
"Tunneling and Propping up by way of Related
Party Transactions: An Examination of Financial
Performance and Corporate Governance Practices of
Selected Companies in India" agyom @enirwomlm”
@andw” ealg Doctor of Philosophy (Regular)
anfimzo Commerce afla@omled Asst Professorship
M’ @rcaleHles analmoi 'Certificate of Eligibility
for Ph.D Degree' 2IRSB8M@IMNS8  @RGAIGH
MOoNITW ajf.

w)l. ABDUL RASHEED P C #©9° Mangalore University, Mangalore, "Tunneling and Propping
up by way of Related Party Transactions: An Examination of Financial Performance and
Corporate Governance Practices of Selected Companies in India" agyom @micwomim” @eanday”
0al@ Doctor of Philosophy (Regular) enfl@so Commerce oflsvoomlad Asst Professorship a”

@GalaHlas m@lmow ‘Certificate of Eligibility for Ph.D Degree' m@a:mm@m”  @1@aomlay.

emommiad:92/AcD/01/50990/CR/2020 BHARATHIDASAN UNIVERSITY @nandw”
0aig BACHELOR OF FINE ARTS IN

BHARATHANATTIYAM (Distance
Education) enfl@mso 220G
avdqyaelnwoeies Bachelor of Arts in
Bharathanatyam enfimsomlao @elynow]

@RoUHA1ABMMD MBS BRGAIGH TVoNUITW ] ajf

BHARATHIDASAN UNIVERSITY @rondaw” ea1g BACHELOR OF FINE ARTS IN
BHARATHANATTIYAM (Distance Education) enl@®aso 2a00ORININW]

mdqiemenwoelges Bachelor of  Arts  in Bharathanatyam enfi@somim  @eiymool
@0 B1H301003 @ﬁ@monﬂgﬂ.

eomomaud:93/2787/AC A5-2/2020
/VC SECTION 200002000 W]  qudaisenwieies  School  of
Gandhian Thought and Development Studies

alomadqfloer M A Gandhian Studies enfaso
@O® alomadafld msomlolaan MA  Social
Welfare and Rural Management @@
DL ®IoUN1HI00 - VoMW .
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2200020WIaTW] cmudaiskenwdeles School of Gandhian Thought and Development Studies
alomaidafloel M A Gandhian Studies mil@so @RO® alomald:alad msoml@l@san MA Social
Welfare and Rural Management no) ©e13000]  @RoW1HAIEHNMEMINLIM  af)MITI
9ERPWOMIMo  Ma0ICRINITW]  AVAQYBHLIU0LIW1 G MA Social Welfare and Rural
Management @RSITLOOM CVIVIGOIV] QAUBAN  Oald@lalom @@0«@@;08@6)” Gal@BM®IMo OBB
ROV OOV ERoNTHA1ABI0M  @IWBRIM ).

apmomaud:94/38642/ACAS5-2/2021
/REG SECT Faculty of Environmental and Atmospheric Sciences
aggm®” Faculty of Earth and Environmental

Sciences agaMIHe] ogcm«»’lcmgg V- Y
af)BICWIMIHAAZG3 ava@auay’ aNdHO@3G]
SO cINOMIY wWakdwgo - M.Sc in
Applied Geology and Geoinformatics @@Jooo

MW@ 6%l af)BAICWINIOARE qLOMIVAVIeA

Wlajodgonag”  &dad” Zewigxlses” & 191@3
@RYRoE1ABMM1MVABS 6(@JIBa V@3 agyamial
VoUW .

Faculty of Environmental and Atmospheric Sciences agaon®” "Faculty of Earth and

Environmental Sciences" aganoss) mog(ma)ﬂmgg M@0 B9ar” nf)MBAIGWITMONARE CLABTLMY”
aNE9@3QT &P GINOMIR ¥aldduwe, M.Sc in Applied Geology and Geoinformatics
BG@JOW90 V&l 300’ af)MOICWINIHAFGI amvaavavleel Wl pdgenad” &390’

21cwIgHss  HIFIGE ERYOoRlABN®IMA88  AUIBAIY &EJIGAIITVEje  @RoWTMhO1HBAINNT
@ﬁ@moaﬂ%

mommud:95/81101/AC A9-1/2020 M.Sc. Statistics (Applied) [2014 oo M.Sc. Applied
Statistics with Computer Applications] agom
Galowlo, MSc Statistics oM  cEOWIAM’
oepmem” agan” 2014 @puflanad aoel’
MOWHMSHWISBS 2O, 2012 @raflanad gmel

-

MWDo @RYANIQYMNMICEMI ag)am
O @2IMIEBM@IM”  enigo.afl,avl  Qes  2omeal”
@000  @RHNIBAS &HVEMMVIem” MIeD:

VTG ) B O OOV T T EY g
24.11.2016 oNo®lleel @RENIBHS;"  HDaBNVIG3 cowo olMIgY” Mo MU’

50/AC.50/16276 o200 988 ®lmaomo [ 7o give equivalency of MSc (Applied) Statistics with
Computer Applications to M.Sc. Statistics (Applied) with retrospective etfect from 2012 (CSS)
admission, provided they have followed the same syllabus of M.Sc. Statistics (Applied).]
03621Q0IMo  ald0o @I@admo "To give equivalency of MSc Applied Statistics with Computer
Applications [which was renamed MSc Statistics (Applied) with effect from 2014 Admission
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onwards] to M.Sc. Statistics with retrospective effect from 2012 (CSS) admission" -

af)MISBAUOMo DIWRAOM ).

oMommud:96/68289/AC A9-1/2020

MA English oelalg” OV CSaHm”
aflzyd@d:Be0” Galomg / oaLaImId @RAIMEEMo
agamlaly’  almoao©l  dissertation  avadaqflesan
@lngs oflav@eBUd -  GMNAW" 89a0" quaviomy’
0210320003 131la10d0d - HOAUIV” 2IMAVRIPHS DTN
@000  @ERENIBANG:" HVIMAVIenng  aldlnemme”
2B {lesmM®” MVomITWlaf .

MA English ee@Ja1g” ezleagaum aflayoamal &8 eelomd’ / oaualmod @ealmasmo ag)mlaig”
alH020W] 2J0IOS &M a(lS88 0laEBEI afom®slejo 3@, 1500 aneslea] s dissertation

M2da{l2J0@3 A®] )N @I@BRIM ).

Neoclassical British Literature
English Romantic Literature

Nnhwbh =

mommuad:97/AcD/01/40504/CR/2020

AMRITA VISHWA VIDYAPEETHAM

English Renaissance Literature

The Victorian Literature in Britain
Modern, Post Modern and Post Colonial English Literature

AMRITA VISHWA VIDYAPEETHAM a@nandaw’
0alQ Master of Arts in ENGLISH LITERATURE
AND LITERARY THEORY (Regular) enfi®so
2200GDIWNINW] rLBalce1uIeIQens Master of Arts in
English enmsomimn @eiy@ool  @row1s:clesmmo”
MVoENUIMWaj

@RONAW’ alg Master of Arts in ENGLISH

LITERATURE AND LITERARY THEORY (Regular) eii@®so 0a0oomowonwl
qvdaisenwoeies Master of Arts in English miimsomimn @eiym©] @rowyle:elesaom

@ﬂ(ﬁ;momhd.
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emomaud:98/AcD/01/40313/CR/2020 INDIRA GANDHI NATIONAL OPEN
UNIVERSITY @nanda” eaig Master of Arts in
GANDHI AND PEACE STUDIES (Distance
Education) anll®co 2a00ERININW]
avdqaenwoeiens Master of Arts in Gandhian
Studies mNmsomlm ©@e1y@0]  @RWIB:E1BBM®”
MooNITWajft

INDIRA GANDHI NATIONAL OPEN UNIVERSITY @pondww” o1 Master of Arts in
GANDHI AND PEACE STUDIES aaoocmowocuw] audqje-enwoeiqes Master of Arts in
Gandhian Studies mii@somln  @eiyn00] GRoV1GEIEHNMEMINLIM0O af)aNIT DEBLONOC0o
22000DINITW] (VAR HHLI00LIV1G3 Master of Arts in Gandhian Studies @psiaunom
CRIVI®IV]  ABAD  Daldlalom G&)O%@)U&(ﬁ@v Ca@BM®IMo 988  CWIWNYOWOW]
@0V 1HO1HBQUOM  @IWAOM]g).

apmomaud:99/AcD/01/48677/CR/2020 University of Amsterdam, "Evolution of races
within Fusarium oxysporum f.sp. lycopersici" agyam
@minwomlm” @andaw” e Doctor of Philosophy
MN@BBODIN” 2a0EDIWITW]  AVAQYB-LI2000LIW B3
Botany aoflavooml@d Assistant  Professorship o
@ncalaHlesm@imow 'Certificate of Eligibility for
Ph.D Degree' @rmasiesmaimngs @RGAIAHH
MooNITWajft

). Biju Vadakkemukadiyil Chellappan o” University of Amsterdam, "Evolution of races
within Fusarium oxysporum f.sp. lycopersici”" agan @nicwamlm” @eandaw” ealg Doctor of
Philosophy nN@somIm™” aa0scmowoaw]  qmudqsenwdei@loed Botany oNavoooicd  Asst
Professorship m” @peatalesanmlmow] 'Certificate of Eligibility for Ph.D Degree' m@3a:anaim”
QilGROIES

eomomand: 100/AcD/01/55647/CR/2020 University of Kerala @randa” eaiq Master of
Health Science in Clinical Child Development
(Distance  Education) enl®zo  @a00G@MINWI
amudqiemenwoeiges Master of Science in Home
Science Branch X(A) - Child Development and
Behaviour  Science  amfimsomim  @ely@owi
@RoUHA1ABAN@ VoMW af:

University of Kerala @oandaw” eaiq Master of Health Science in Clinical Child Development
(Distance Education) eni®zo ma000momoaw] audqidenwieiqes Master of Science in Home
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Science Branch X(A) - Child Development and Behaviour Science sniimsomlm @elynowl
@oN1HHR1SBMM 1SS BRGaldH M1OMVBHIM (m«ssmomhj.

emommud: 101/AcD/01/35112/CR/2018 University of Calicut @pandau” eaig BA-Afsal-Ul-
Ulama (Regular, Private) nN®BEERU3
2200020000W]  qudqieenwoeiges B.A. Arabic
language & Literature en@comlo @elynowi
@RoUHA1ABAN@ VoMW af:

University of  Calicut @rondw” ea1 BA-Afsal-Ul-Ulama  (Regular,  Private)

nN®EEBW  00000IWIaW]  avdqsenwoeies B.A.  Arabic language & Literature
mi@som1n ®eljnd0] GRoV1t:0les0M8  @IGBROMI ).

anmomaud: 102/AcD/01/48263/CR/2020 VIT University, Vellore @panday” eaig Master of
Science in Pharmaceutical Chemistry(Regular)
nN@Eo 2a0IERIMNITW] MVAQM-elwIeIges Master
of Science in Applied Chemistry (Pharmaceutical
Chemistry) sni@somicn @eiynow] @R 1e:@1e8mm@”
MVoeNUIMNWaj:

VIT  University, Vellore @ponda” s Master of  Science in  Pharmaceutical
Chemistry(Regular) enl@®zo ma00cmamoaw] audqa-elnwieiqes Master of Science in Applied

Chemistry (Pharmaceutical Chemistry) sni@somlan @eiynow] @row1salesimM@INSs GRGaldH
Mo1E9HIN3 (07°](630(D']_3J.

emommid:103/AcD/01/40474/CR/2019 PONDICHERRY UNIVERSITY @randw” eaig
Master of Business Administration (Tourism)
(Regular) anN®co 220G
avdqaenwoeiens Master of Tourism and Travel
Management (MTTM) mimsomln ©@eiynowi
@RoUNHHB1ABMD MBS @RGAIGH TVNITWa)

PONDICHERRY UNIVERSITY @pandw” eaiq Master of Business Administration (Tourism)

(Regular) enNmzo ma00omomoaw]  audqjeenwieiges Master of Tourism and Travel
Management (MTTM) snil@somlao @elyno] Grown1e:016801003 ®1®2oM]a).

enmommid: 104/66655/AC A12-3/2020/ACAD gl .avl  /awlagawe, emi@msape  50%
20BCHNINS  aldqNOVAIBHS”  af)o.aW’  G@JIWIo
@JGAIKdMoO BMNSANMIMBS CINI® MVoMNIAWaf.

D.EL.LEd Do N300 50% 2M0BCHNINS A MBS O af)o. af)w”
@JCAUMOD]IMNSS  EYIW HYBBHAINNO, MUBlaHOOLIGTVAHMDRHUBHBOS @RAdENINW

afleriegle|gs mIMBEASSBAIAHE BO@I® MVUHalaHINOHLIGINVHI AflaHWEBSEIT M@0 @R TAH
M @3 1WIE3 AWV @’I@moaﬂ%.
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omommuad: 105/6181/AC A5-1/2020

2a00020NAW]  AVAQHLIWLIYSS  all.ag)alicwl
OAMIaueM@  Oleelaumav’ enfl@BEO® I ,
owaltlafoaad” quAiny’ ERMAW”  BEnEIMIR]E:”

afla@0)20W] MITWZPHMEAN CRIWNID® MVIGHYa KD)o
(Eligibility Certificate) m@aemoamm @0emla) @o1
.RAJESH M avada fla] @GaleH oosniawlaf:

@1 .RAJESH M @" 22000m000a0w audq)d-e10000e1Qies afl.ag)al.awl Haddmoauem@d oleelauadmy”

@O,

OWAlLIaTHRad qRAWIN” @YY  MEHEEMIN]E; ANaH@O B NITWAHMEAN

o ® aaHial@o (Eligibility Certificate) m@3a0m @1@aomly.

snmomaud: 106/215002

MLAQHAINDILIW)OS aflaflw ). =).-all.=l
[al)@)@eIn)0  CHISMV)BHWBHs  all.agml.mil.w)es
@Ro1MHI00 - CMS)MN@® - GHOFAV OOW)GRIaHM)
&g8led @ralny allaueasud 9ulasnrgsleanymd -
muoenIawlaj.

alBE2W a10MOWIMIW] AVIBWIEEHHFINMR DalMVA®IWIV BRHENIBATH: BRANCVY TV B0 1q1ee”
alga1m @1@}a0M1a).

mommuad: 107/82183/AC A9-1/2020

Directorate for Applied Short-Term Programmes
(DASP) o3 awogd oad 210822 qvadqlafidlesam
moel’ (4) eauodg’ GSo GEPWIRHEeS aVlekniay’
@R H:01H8MM MBS W01atoBwo - 010102
2100BAVRIQHS DTN ()00 BRANIBA]D; B>DENMIMU]
eload @rou 1300 1M” MABR{lBMM®@” MVoITWIaf:

Directorate for Applied Short-Term Programmes (DASP) &0 av@ogad ead 210822 avadafla),

2JQIOS alRIABUD1HBaN,

@ﬁ@moaﬂgﬂ

moel’ (4) Gau00E GSo GPWIRMHSS MLl @R IGE1esM@IM”

(Yo, alekniay’ agyamlar Appendix 11T e ¢aidomlclesan )

nhEwn =

Certificate in Digital Marketing

Diploma in Bakery and Confectionary
Post Graduate Diploma in Data and Business Analytics (PGDDBA)
Post Graduate Diploma in Food Processing and Quality Assurance
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snmomand: 108/5145/AC L-1/2021 200002000 W]1  audaisenwoel  10/01/2020 @3
aJ0eq saflafies 150/ACL/2020/MGU maud
20mfl@d @RAVIING H@joanmud eayia:vlerlnsss

263J0NACEIHO8  GaHIdS”  eflqy’ s)mgcmm‘lnogg

@OMBMLEEBEITS GB!I QAUGBODIND”
MooNITWajf:-

2a000RIVITW]  avdaisenwoer 10/01/2020 @8 ayoeqisafiafiges 150/ACL/2020/MGU mmuid
pomoailoel  GRMINNY  §@)oandd ®MYIHW1eelssss  268J0NIAMOHO8  Gauods  ellay
92IQM@INS88  MIMBIMDEBBS1O3 @IWOMO AGBODANGIM”  OOQUAV  21003AVEIHO
2JA®EING SO AIOM GITBAOM] 2.

1985 ORI 0a00EROMNITW] aVdQdewoel @RS III 10(17) (a1dhd.  Miad).e6QMS
210MAVEIB HOBOBHINE MSalSldud Oleajods SalgymaL:

somommud: 109/15457/AcATV/3/MCA-Syllabus

Revision/2020-21 MCA cwoy, 2020 -21 @pwipROm adado O3
cflaene 2Rl 20gle@IMMAY®2AIWR] ajm:
moeeislafla] AU@lo&avlemiay’ aoweelntad aganial
2000CDINITW] qdQmenwlel @GRS’ 1985,
@peLyWo 3, 10 (17) @e000 @RoI®:@ls DEmEAL
aJ0a]g0fa|®" @RANIBAND cHoemavlefleelss’
016 033" 9.21QAM@” -AVoeITUS1 4],

MCA es0y¢, 2020 -21 epwidem ai@ato @@ BAICNE ¢3:0$001 00g1@IMMAY@RIWT am:
aoreiSlafla)  MUBlo&mleknIay’  H0YELIaHM® oM ERoWIBKA12JOH0ME"  Ba0ICLIWNITW]
aquAQYHe10del @R 1985, @nevyo@o 3 aldaf 10 (17) @®000 HOAMI=210MAVIEIR HOGHOD:I6NE
MSalsiQo  @BMAVEEMo  aJooajgalls]  28.01.2021-ee1  634/ACA4/2021/MGU mauad
MVABQHLIUIRI DOMO0Jo BRENIBATH: HDMMIIG3 CWINOMIG3 G1Ea0ds 9alQ.

emomaud:110/23417/EB 7-3/2020/EB 7 @eeao eavaqyd BCA / BA MEDIA COURSES
(CBCS, 2017 Admission Reappearance ) alolom
oaoEudl 2020 - @PHGO@M  lOlOUSSOS
msolaf VonIWlaf’ 2a000R0 waawl
AQYMHLIWe! @R’ 1985, @revyOwo 3, ecuemad
10(17) @000 oo’ anmdmileid @row1d:01af
ajodqjgalls]  20m00  ERV®  AVIMBWIEHHY”
GRINODHITI oleajods’ Oaly  MSalSlQo -
@snoale:” &vedavlelicalss’ 0leqlods” HalQano’
aUENINW 2
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@osmio oavaqyd BCA / BA MEDIA COURSES (BA Animation & Graphic Design, BA
Multimedia, BA Visual Arts, BA Visual Communication , BA Animation & Visual Effects &
BA Audiography & Digital Editing) - CBCS, 2017 Admission Reappearance - ao101au
DanEn]0Io] 2020 -o03 @O IO 101U D @OOD CHIe8R s Internal
Examiners om 9a160oulaf msomm@’ @00 1012 B0 MaOIGRININWT MVBQYHEINWIL! By’
1985, @pevyoo 3 alda 10 (17) @200 6OQUMI-210BMVIRIB HOG:OGIMNE MSaISIYe @EAIVEEMo
aJoalgafla) 27.07.2020 -ee1 3391/EB 7/ 2020/ ago .2l .@ ®m@IB qLBQBHLINU00E! DOm0
@REHBATD: VMV CINEHI@  G16n]odS" 9.aIQ).

snmomand: 111/66419/EI 38-2/2020 QUIWOBAEM  GMIGBROW  af)OEMIH:Bo  OAVAT.
@RYM3IAS Y’ GHHICBHIOAI af)o.af). oo’
ceowoalmdao 2018-20 emwoaflealy’ (@IcaIOMo
N@&11g88 @IVl 6R0avad’ agyan aflzjodmdlses”
audgjmenwdel afl.l.  G@PMBAIGIY (@)5H0)8s
mlfl® @M  CVWINI® DEPOODIMIGE Sl
aflzyodmclQes  afl.2l. @JeaioMo @R 1B:E1860
SHEIDEl ag)Mo, (@JEAUDM AIMBEMDEBBUD CHICB:"
HBUMMRO] al10efldsnemo af)AD  @RANIBH]D;
AHDEMIV1E3 ayoglow” B00i1g1 wlato@uo
@010 5)0)d:06MZ0 ool aJoaalgaflaj®”
@e50321S:” doedailellealss” 016ajods” Oalgmm@” -
MOoNITW ajf.

MVIQoRAEM  GHIGBRIW  af)06MIGBo  HAVAF.  BRY@MIBSAV”  BHIGBE]OL! af)o.af). Moot
sjowoalead 2018-20 mafleeiy” @jenivomo M@SIVISES GG 6220aVal” ag)am 0NBL38MOH8”
A HLI1000e! all.&l. GEJONUBAlR M @Jd:00a88 MIURI® @JEAIM BVINI® MEOD@IMI@S Sl
aflzodmOlQes  all.2]. @JealtdMo @RoWIHEIBNIMN  HF1WLl af)o, @JEAIVM  AIMBEMULEBBUY
C»EBR HBUMAIWT aldelenemo af)MMDABS BRHNIBATH;” BV ARIdlow)” 001G Udlalddud
@RoW1H 01 J0H06ME" Da00EROVITW] qVBQY:envdel @RE 1985, @prvyowoe 3 amqef 10 (17)
@000  OHAUMUZ210MAVIRIB  HOBHOM:NE MSalSIQo  @BMAVEEMo  aJoda]galls] 19/02/2021-
oel 1079/ACB7/2021/ag)o.2).c@. ®mmMIB  aVBQIGHLIDNILI  OOMO0jo  BRAENIBAD"  HMeMaVIG3
INOMIM3 016a]0d3” 6 21Q).
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snmomand: 112/Ac.AX11/1/100615/ITUCDS

/RC1/2021/Academic 2a00020WIW] qudqjeseiuieles Inter University
Centre for Disability Studies (IUCDS)-@3
Rehabilitation Council of India-es

@oUN1HI06OMIS” sl aflaflw eswlmles” (sce,og,gda,ua
@SERIM@ 1MW, oL@ WO avadaqfla)
9@lIGaoaV@ @RV IHAILHIMNBS  @RANIWAHE:’
SHVeMVIcd  qRoadlowy”  Holgles  wlaldwo
200002000W]  aqudaieenwoel  mloae 1985,
@pELYPWo 3, Ganso 10 (17) @®o00 eeqINY’
210MBaVEIB HORHOBNNE MSalS] -016q 033" 0.21QMN@”
-rVosNIMWajf:

220002OWITW] qvdqis-enwoeies Inter University Centre for Disability Studies (IUCDS)-@3
Rehabilitation Council of India-@es @Rov13:0060mS” &Sl ®oe9 alo@am ofllalw eswImies”
G3IEHUB  @SERMMIMIV]  qVadafla)  0@IBaPAV@  BROWTH:O12JO:06ME"  Ma0IELININUW]
aqLABQ&HLNIel @Rd;” 1985, @revy I 3 At 10 (17) @200 §6QINV=210MBIVEIR HOG:eE:06ME
MSalsiQo ®BMAVAMo aJooalgails) 19/02/2021-0e1 1090 /Ac A12/ 2021 / ago &1 @  m™maud
MVABQHLIUIEI DOMOOJo BRENIBATH: HDMMIIG3 CWINVOMIG3 GlEa 03 9alQ.

Degree Courses (starting from 2021-22 academic session)

1. B.Ed/M.Ed in Special Education (Specific Learning Disability)(3 years Integrated
Programme)
2. B.Ed/M.Ed in Special Education (Intellectual Disability)(3 Years Integrated Programme)

3. B.Ed in Special Education Autism Spectrum Disorders
4. B.Ed in Special Education Hearing Impairment

5. B.Ed in Special Education Visual Impairment

6. B.Ed in Special Education Multiple Disabilities

Masters and above Courses (starting from 2026-27 academic session)

1. M.Ed in Special Education Hearing Impairment
2. ML.Ed in Special Education Visual Impairment

Diploma Courses (2021-22 academic session)
1. Diploma in Prosthetics & Orthotics (DPO)
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eomomaud: 113/40653/ACA12-1/2021

/REGSECT B.Voc Animation & Graphic Design eajwoalead
2019  @eufloum” 20@200] 8Moo  HAVAARA
MaImniny” al@lafesmo - 2a0IEROWITWI]  VABQHLI0
oLl mlao 1985,@pavyooe 3,62080 10(17)
@300  NIgD.  ONAUN”  2IMBAVRIG  OODRHOANINS
MSalSIQo MBMAVAMo  aj0dqa]g0lla] IVAQHHEI000el
DOMON0Jo-BRHNIBANS  HVemavlellcelss” 0leqajods’
9.21QAN® -TVosIMWaf.

B.Voc. Animation & Graphic Design eejowonload 2019 Admission s/l mo@o 6anio
omvaqyol@d History of Art & Design ag)am @alqjold” aidoo IT for Business agam aflauwo
U3 |OMNOBHZSS  AVILINIAY, @01 A1J00ME" MeOIERINIMWT  MVBQYMHEINWIE!  BIR)d,’
1985, @revyoo 3 alda| 10 (17) @Je:000 6OQIMNIZ210MBMVIRIB3 HEG:0E:ME MSaISIYoe @EAVIVOEMo
adosalsals) 24/02/2021 -eer 1161/ACA12/2021/ag)o.2N.@. maud quABQIHELI0L] DOm0
@RHHIBAN B’ BHVMAVIDE GINONIM 616 ]odS" O.21Q.

enmomaud: 114/37328/EI 8-4/2021 2200E20WoTW]  audaimenueden @« 1985,
@WIOWo 3, @eanso 10(17) @®o00 eIV’
21000VRIB ONGHOENIINE MSalSIWPo ~ ABADAVEEMo
ajoeajgafla] 2OMOOje @RENIBANH:’  SDeMdavlell
Geldl 016 033 921QMMND TVomMITWIaf:

2016 @paflauad B.Sc Medical Microbiology, SME, Gandhinagar, CPAS- ee1 aflgyodmcle:ud gad
QIBHEBBS1OL! alRTHHUGHUT aldTVIGIND MOAN HHaNM@ MWA aldldH af) DM INSB  @RAAD]
MBHEMORMOAWNOS TABa{la] ERGAIGH alGINEMaOE:0ME, MeOITRINIMUT MVBQYEEINNDIEI
e’ 1985, @nevyowoe 3 aidaf 10 (17) @200 99NV 2NMBAVILIB OO®:OHIME MSalsiQo
®BAIVEEMo  ajosa]galls) 24/02/2021-0e1 1153/ACAS/2021/ag)o.2l.c maud  qLABQYBLI10000el
2000 BREHIBA]D:” HDMIIVIE3 GRINCNIG 316a]ods” H.aIQ.
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(A MUY
MSa] OMEEBU:

eomomauad: 115 /11131/AC D-4/2020

/ACAD Whaol. oloodw eadl ava aflgolead "A
Comparative Study of Variables that Affect Second
Language  Acquisition  (English) at  the
Undergraduate Level in the open Distance Mode and
the Face to Face Mode "agom @enicmwomim”
OAE100ITW]  MIaUM@ B  Qemleauglgl
MABHI®  aflag)af Wl n@EOmIM”  Mo@lad’
aflavoomi@d  Certificate of Eligibility m@da:mmo -
VoUW aj -

@), aloomdaw eadl aual aflgolead "A Comparative Study of Variables that Affect Second
Language Acquisition (English) at the Undergraduate Level in the open Distance Mode and the
Face to Face Mode "agam @JenianwamIm” snm1e0nomw] MoaHem@d 630qjend Qamlealgla]l maia: 1w

aflag)af Al MAGEE®IN" MoWlad” 0NaHOI@3 Certificate of Eligibility om@dssainm
@1@20M o).
eomommud: 116/215003 @200 eavaqRd avl mfl avl af)ay’ ag)aV” mNes:do

620" 2019 @osal a101ex1@ ). HQ® afeaIBa’
(PRN:150021016656) anB)Galajd@ @201 ol@lem
af) @@ AflaHOOMINR GAG3 @IWBAIMo  af)SHBIND®”
MooNITWlaf’.

N0 60owd3 I, emow@d Il ¢e)oWwIne:81@8 6Hmemd 6 0¢” Il eosi” allat@omIm” milelsniay”
(@000 ald0aJAPHEEBU3 QY@ ITPAIOEMESILje MOl NZo MVAIMAIWT GRSITVLOIM AIYIGHOMAIM’
OODHH00)0  H21QIMN@IMIL)o ONM  afBWIBW” JaY® @O6l" alX1HHYIG DWAMM M0BHS
emsluilggsmlmoeje sl aflzR3mO] H®QOV] af) QW EROWD3 [ @osoi’ ool 00306”
IO afgemenz  c@ow@ I @oel” alcomlend 20809001  alBlneMmes0Im
@1@20M 1.
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smomaud: 117/8296/AC A5-1/2020 20000200OW]  MVBQHLI0LIRRS  all.ag)al’ Wl
adlnvlcwog=]l lmso emslw Dr. Devi N P -
s Ph.D adlnvlcwoge] enfimsomloo ayeanges]
a2 MINLYHENSAN  CWINIY®  TVIGH (Do

(Eligibility Certificate) m@3memeamm @RGaloM -
MOoNITW ajf:

2000EROWINW] AVBQYBHLINNIRIYSS all.af)al” W adlavlecwose] milmse emslw Dr. Devi N P -

es Ph.D afavlcwossdl snlmeomiao Mgl afllad@OMIW]  MINLYHMBAM GOV D
moamyal@o (Eligibility Certificate) m@ia:n1008 @1@aomls.

eomommud: 118/Ac.AV/1/3028/Certificate/2018

/Academic 2a00ERONOAW] LAY HLNUILINS &1¥1e|88
aloMAl®:aP® B 8%0  alWweNIHIHOG

amvoadmuavled mlane Ph.D in  Education enfiazo
emslw Dr. Janeepa P A, oo’
AflaHOOMIT CGRIWID® aVIBH (@0 @BREIBMOLaf
aadafla) @RGAIGH MVoeNIMWaf.

0lE20® alomemImo@] Standing Committee of Academic Council — @ aflgam G1@aoM ).

smomaud: 119/Ac.D/01/53526/CR/2020 Christ University, Bangalore, Karnataka @waiodaw’
oaly Master of Commerce (Specialization in
Banking and Insurance) (Regular) enfi@ao
2200020000W1  aqudqieelnwoeies Master  of
Commerce snN@somimn @e1ya@] @Row1e:@1e8mM@”
VoMUMW1 aj:

Christ University, Bangalore, Karnataka @pondaw” o1 Master of Commerce (Specialization
in Banking and Insurance) (Regular) en@co @a0ommomocuwl avdqisenwoeiges Master of
Commerce mN@mzomla @eiynow] @ronIeelasanm®  ®1@a0Mmlay).
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emomaud: 120/AcD/01/56635/CR/2020 I.K. Gujaral Punjab Technical University, (Formerly
Punjab Technical University) @paodaw” eaig BSc.
Airlines ,Tourism and Hospitality Management
(Distance  Education) emN@Go  2a00G@IWIWI
amudaisenwoeies Bachelor of Tourism and Travel
Management n@somIn ©eIyn0w
@RoUHA1ABAN@ VoMW af.

LK. Gujaral Punjab Technical University, (Formerly Punjab Technical University) @paindaw’
oaiy BSc. Airlines, Tourism and Hospitality Management (Distance Education) enfl@so
22000mWIaTW] audalsenwielges Bachelor of Tourism and Travel Management sni@asomiao
©e1§000] ERoV1tE1EB0I0M8  GTBAOMI ).

mommud: 121/AcD/01/40366/CR/2019  University of Madras @pandaw” eaiq Master of
Science in Nano Science and NanoTechnology
(90weId) MN@Bo Ba0IGBIWNITW] MVABQBLINUDILIQHS
Master of Science in Chemistry em@somim
©e1y2001 @RoU1G:E1ABIMND MoMITWlajf .

University of Madras @oaindaw” 21 Master of Science in Nano Science and NanoTechnology
(p0weId) m@Bo ma0dowIMIaTW]  qudqjeenwoeiges Master of Science in  Chemistry
mmsomln @elynow] @RV 1HTICHHME®INLINMo  af)aMNID3 Da00EROWNINTW]
aqudqjeenuoeinloed  Master of Science in Chemistry snl@so @pSITLOIM GINIG@IWT QUGN
2a101aloM GHIKHUWBHH  GalBMDMIMNSBS VIV IGOWIV] BRoVIHO1HBAM  @1WBAIM].).

somomaud: 122/37702/EI 6/2/2019 ag)o. aW’  CWoalm’ 008" /  eatalauad
A5ladleng” M@SHMM@” MVosNINWIaf:

amudglmenwiel  somoal” mmid.2411/ACAIX/1/Position Certificate/PGCSS/2015, (O} [WIO]R
29/04/2015, 2012 @jeaicomaidatio @3 af)o. o)W’ G@lo@Ialano cIOWEAIHNIND QJGREIEIN

somomand: 123/20323 /ADA7-1/2020/AcA12 2200EROWITW]  AVABQYHENWILIYSS @A
a3 oavagoow IIRBS-ea3 27.05.2020-m0

2510 )@l égﬂar 2 1®IQeSs Yalodwagled Dean
,Faculty of Science-@3 mlan” eigls) @RE@Joo-enia0:
MUY 21003U1RINOS OO (@JHI00 BRANIGHIHS”

SveMavlellond  alelwemmy)” avadqefllesmo” -
VoMUMW1 aj:
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2a0IERINIAW] MVAQHLDULIYHS DAB YU OTMVAZOOW [IRBS-6a3 27.05.2020-0" @Sl
o gleryglol el@QeS e lddK@80W 2a, 2b, 2k agamaiwladeacd Dean, Faculty of Science
M@0 BRElEJOWo BRWTB:E1BSMDIM” M IHBAIM] ).

1985 ORI 0a00ERONITW] aVdQdenworl @RS III 10(17) (a1dhd.  Miad).e6QIMS
210MAVEIB HOBOBHINE MSalSldud Oleajods SalymaL:

snmommid: 124/73418/AC A5-1/2020 MoV af)V  @ROHIGEE:"  @ROOALIIVOT  Goxg]
¢ wlalodwd - Revised CSS Regulations With
Effect from 2020 Admissions @eon1s:0le8mM@” -
2200020 oWl  auBaimenwoel  @Rd’ 1985
@pwyowo III .10 (17) @000 eeaIN’ anadaveld
DOHOMHINE  MSalSIQo  @BAOAVEEMo 2 j0da]$0 )
2000  @RHNIBANS”  HVedavleflcelsd’ 016qajods’
9alQIN® - reg

13/11/2020 -0 @&S1@ aVlagaUla)aV” @REHIGAE:  @ROOALINVOT  &milg] GIWo o OBV
M.agmlagay’ eoweelauaday” 2020 (Revised CSS Regulations With Effect from 2020
Admissions - Applicable to all Programmes of Undergraduate, Postgraduate and Integrated
Postgraduate/Doctoral programmes, and Doctoral programmes of all the functionally
autonomous University Schools/ Centres/ Institutes of teaching and research in Mahatma
Gandhi University) @Row16:01503:06NE" 22000200oawl mudje:enveoel @rg” 1985, @neuyowo 3
Al 10 (17) @®200 ©0QAUMUZ210MIVILIB OO®:OEINE MSalSIQo MBIV  aJ0eq|g0a)
01.01.2021-0e1 4 /ag.aVl.ag) 5/2021/ag)o.2=).q@, MMUIB AVAQYHLIUWILI DODOOJo  BRANHIBA]D;”
DBV IV 016 J033" .21,

somomaud: 125/40921/AC AS5-2/2021/
VC SECTION aRUB G300’ GIVIAHYES AVVAIVAY ag)o bl GajoWdo

-wlamlLinda T .Shaji - (@eomiawe eeqs:)
2B flasmM@IMNSs @AM 2OMANT MTIH1V®” -
@s00621S:” Soedavlelealds” 016ajds” OalgIn@” -
VoMUMW1 aj:

YU B30l EIVIAUYE MVWMAVAY” af)o. ablG EaJOWoo -UFIAM. Linda T .Shaji- #9° @Jeniawo
990181 MVABR{lH8IM@IMNES8 BRAA®] MTE1DB:06ME" Aa0IGRIWITW]T MVABQYHLINU0L! BRYd;’ 1985,
@eELYOWo 3 Qe 10 (17) @000 ©AIMIZ210BIVIEIB HOGHOHIMNE MSalSIWo  MBATVOEMo
ajooalsans]  20.02.2021 -eer 1105/ACA5/2021/MGU, maud@  audqidelomdel  9ema0)o
@REHIBATD:” VMV CINEHI@  G16n]odS" 9.a1Q).
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smomaud: 126/73418/AC AS5-1/2020

(Part 1) M)V af)V  @ROOIGEE:"  @ROOADITVOT  Gox1g]
QI WlalNAUBUWE - CYW CaWIFIN” @elyrow
Percentage Equivalency audglafleng” m@a:am@’
MoNITWlaf , aJ@EHI@ aUlag)TV.af)au" HOYEEIHM
2020 -@d eWIly" ©GoMeaYd e@oflauad &S
2030 SOMEMHAAMND®  MVoeNIMWlaf - (Y0 1010) 11%)
moawl  qudaleenwien a@Rd’ 1985 apwyowo. III
10 (17) @000  00aIny’ 210MBAVRIB  OOB:E:06NS
MSalSlQo  @MBMAVEMo  aj0dq]$0fla] 2OMONOJ
@SOS SVemavleflcrlss” 0leajdds” aalganm
- VosNITWlajf’

OW GanWIBIn” oeiymow Percentage Equivalency audglanlesg” mmde:ana” MVosnIWlafo,
aj@00N©  AVULag)aVlagaV”  eoweelaum  2020-@3  o@lg” SOBOMRA  ©@Jo0flat@ &S]
DUBHFOMEMEAMD®  MosnIMWlajo OB 13/11/2020 -0 @Sl avl.af)aag)ay” @GRE9IBAS:
@R INVO] 500191 GRINOWH] 001 10BUOHUY @RoW 101200 Da0IERINITW]
aqLAQ&HLNUel @Rd;” 1985, @revydWoe 3 At 10 (17) @200 §6AITN=210MBIVEId §OG:eE:06M:
MSalsiQo  ®BMAVEEMo  aJoea]golls 01.01.2021-0e1  28/ag).a.a§)5/2021/ag)o.2.q, maud
MVABQHLIUIEI DOMOOJo BRENIBATH: HDMMIIG3 CWINVOMIG3 GlEa0ds 9alQ.

amomaud:127/215004 (agyarvlag)s/3/ LLM/SILT

12021) School of Indian Legal Thought (SILT)- One Year
LLM ecapwoo - Intellectual Property Rights
G@JoWIo af)AN  AVOAIaHINNLIGIVHUM &S]
2030a SO o JOHHW HOYERIMMBIV, MV lo @RI’
amleininy”  2019-20  @peeosals:  Qidado Q@3
@PMIely oM@ AIBODINENIME  AaOIGRINITUW]
audqieenwdel @’ 1985 @nevyowe Il canso 10
(17) @000 oM alnmdaveld GRMA®] M@
20Ol aJ0oaalgfla|®” - @REHIGAD>
Svedavlelealns’ 01en ods’ 9.a1Qan@” qvosniawlaf

School of Indian Legal Thought (SILT)- One Year LLM cwjowoo - Intellectual Property Rights
CJO@I0 AN AVBalaUIDNLIGIVHM &S] DU ISOD] o JDHHNW HODELIAHMIV, MNVdhlo @YW
meiniav” 2019-20 @prenosale: aidato A®E @JIMIEIOD T AUGBONOBHINE NaOIGRINITW]
qLAQ&HENUel @Rd;” 1985, @revyIW 3 At 10 (17) @200 961NV 210MBIVEId HOG:eE:06ME
MSalSiQo  @BMAVEMo  aoda|galls) 07.01.2021 -ee1 125/ACAS5/3/LLM/SILT/2021/Acad, maud
MVABQYHLIUIRI DOMOOJo BRHNIBATH: HDMAVIG3 GINOMIG3 01Ga 03 9alQ.
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(A MUY
MSa] OMEEBU:

eomomaud:128/18211/ACA5S0/2019/ACA LIS B0aHDHE0 0201 o1
MOHI®  afleloaqls MVoBIAIMU  alGlNEM]a)
W . MPOI® AVHHOTIY -A8°  BIEMOO] CWIREOQ”
mmBo M@HBMMD -TVoeTUMW]af .

8306mo0l  Wl.efllgl M@BHONM  CVINJOVSS g@m@@)oﬁ @RoWEBBUIAS MIBG3UNBBAINM  O6NEE;1G3
GEaIIYLIo MBISHAUOM 6.210GR0M BROWEBBESIS’ BRYAUUN IS

GWI . AVO1® MVEHOTVIVNSWQYo @oWEBBRUY MIBEZUT1ABM gg mémﬂ@ngo m(o%oeﬂmﬂggg MVoRINIMHOSB
&0la] alEaW] aIolEs8M@IMIVT ®INY Gald Gal3EMIRlSBINAINE @RoWEBBIW] DUINISOM] BT
aBrWw MA®Ge 16016801008 GIGBROM ).

9Joan.(6wd).avl. gl. @REANMBE:MAB ( H@ld -OHaITTa1dMaVEId ) Bmdalma
GAI .TYWIBHAM dh.af)o. ( HOMUAB, MVIBAIEHH])
@1 2001RHH® ofl. ( AR, AIMBAEHHY)

Sl

9(@J0.GAWD . Od.af)o. Gy (HamMIB, rldwIceoq)

eomomaud: 129/AcD/01/53958/CR/2020 THUNCHATH EZHUTHACHAN MALAYALAM
UNIVERSITY @eanda” eay M. A LOCAL
DEVELOPMENT STUDIES (regular) enfi®ao
2200G2IWNINW] rudaldenuieiens Master of Arts in
Development  Studies enfimsomin  @eiynowi
@RoUHHB1ABIMD MVoENUMWaj

THUNCHATH EZHUTHACHAN MALAYALAM UNIVERSITY a@rondaw” eay M. A LOCAL
DEVELOPMENT STUDIES (regular) enNl@®zo aa0ocmomoaw] avdaisenudeiqes Master of Arts in
Development Studies mii@somiao  @eiym©]  @Row1&a1EHHME@INEIMo  af)aNIT  Aa0ICMINITW]
mudqyeenvooeilad  Master of Arts in Development Studies — @pslaunom ¢@onym@oo] aimam
001010 I0Mm @@:og@;u&m"@m@m@’lmg@ GRINIMWIW] @R 1HA1HE0I3 @ﬂ@om’lgﬂ.
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snmomaid: 130/41396/AC A5-2/2020 2000020  WIAW]  AVABAIGLINUILIYNS  AVIWoROEM
CHHICBRIVW o)V’ .6Nfl CHICBR 216BBIGUORIWIMG3

mlawo M.  Phil Environmental Science sfl®ao
emsl® @l .Arun Cyriac -0 afo adl@d

af)BICWIMINAMFE3 L3IV @O’

meas=] allesoiao®]l  MINWAYHMEAN  CWIUNI®
amvoayai@o (Eligibility Certificate ) m@3semeamm

@RGalAHH -TVoMUTWaf .

0a0IERI NITW] MVBAUIGLIDUDILIQHS TVIWoERMEM GdhIGBRIW o)V .eNil GHI6822" 216830GUO W13
mlawo M.  Phil Environmental Science m@zo emsl@ @) .Arun Cyriac -003 ago ofl@d

af)MICWIMIAAZEE MMMV MIGBEODIM™ MReAIg82R] AlaHWOIAIWT  MINLADMZAN  EYIW D
modyal@o (Eligibility Certificate ) m@@:00m @1@adma).

eomomaud: 131 /38271/AC A5-1/2021 M &l micaonl®oms MEMBIVIVIC MsE]
aiman M.Sc Psychology programme - eaj @Jeaicom
CQINIOWIGI 20Qo AUB@DAND MVoMINWlaf .

Mud 80a0” Mmileaoal@oms memdmaVles msoml aman M.Sc Psychology programme - oa3
@jeaiom cwiny® minimum qualification for admission to M.Sc Psychology Programme in
School of Behavioural Sciences is a pass in B.A / B.Sc Psychology with not less than 50 %

marks in  part [Il agam @10N1©N@ 3L AGADNM GIBROM] ).

mommi@: 132 /ag) .a0).ag).IV/2/ag)@d.ag)@d.enl —

al@16M omylacicanaum /2020 @N1QUONO - AleRQIONO af)@3.ag)@3.anf CHITTYD®HUD -
ayeyay VIRHSIeRIss’  ajMiaJeRldMo  GMSAM
afizyodmileges al@laMIanlo Eetlaal DY)
9alQAN@®’ - GMOAW" &%an” quaiay’ mad een

(el ) os Wakdwded -  ERE§IBHISG:
HSHvemMavlefload al@lnemmey” aadqflesamno’

MooNITWlaj
@1AUONVE  -alRAAUGVO  af)@.af)@B.n11  eHIFMYHBas  allaflw Wlgsglenwl al0Mo

a1 Al30AMO1HE80S alolay  ROMIlafl@anaum, 0me" aIHE1enW]  alomMo
@seomel ama  oflBJRAMOIRHU  al01eHnMe  AflaHWEBBUWY , WHMEMEIHUT 21N ag)aMial
quoeniWls] afetweasgl@d  23/11/2020 @@ ¢aldam emndaw” ead” ayaniay” oad een (w.e2)
M2dq{la] ®IOY al0eDIGISRAD YPGB BRoWIH:A1EHIM GIWRAOM] ).
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“ The board resolved to clarity that all the 3 year and 5 year LL.B students who are

readmitted to the new scheme are eligible to be qualified in the new scheme. All subjects passed
in the previous semesters are to be re classitied in the new scheme and the date of pass and

scheme are to be entered in the Mark list as per the new scheme. In the case of duplication of
subjects (of the previous semesters) the candidate need not appear for examination in the same
subject, it has to be redistributed according to the new scheme. Any subject which is not studied
in the old scheme , prior to re admission, and included in the new scheme, the candidate has to
qualify for that subject in the new scheme along with the new scheme students. The candidate
shall appear for internal component of the subjects of the previous semesters, not studied in the
new scheme as directed by the Principal except for attendance part. The attendance part shall be

considered as ‘nil’. The candidate is eligible for moderation as per the new scheme. The papers

which are declared as pass in the previous semesters shall not be changed in any circumstance.”

somommud: 133/30456/ACA9 SO/2021 m@msommoem@se - DencmMoalg;’ - avlaeniay”
HAUSIHBOREMHAI0, HAVANVYA ald1H8H MO
OAMo  ERYAININAIS” afldjodmbleges mleaidmo -
MM 2IMAVLIYHS DOMAN ()00 BRENIBASD;
HSDMIVILNM” dmIed: MVAGA{1E8MM® MVoeNINWaf:-

DOt Mmimsome mims milemiay” &oal” oalgemenam  afllBjdac]le:gos @RI o
M1oM1EH0M @IGBROM ).

III. @psenosals; &mamBaiad @R.1EBW GRAIMGIAlen)aN (MICAWBUD

1. @RAI®IH:M8: GAWI. IRV’ MO all.

BHOB MVGQHLIUMIEI MIT)HWIBE  TVABQYBLIDUdIEI m@gm“aﬁ CREMEHBOS 8@ LNTY Q0]
@RI O1H06Mo.

GAWI. PIZZ]ICDIWD af). (JCOAWHBD allIMIBRHWo (@JEGAWo TVE @RoWTHhO1ABHWYo 9alQ.

2. @RAI®IOH: IO, MYAY af)M. ag)aV.

@Raflele@QM”  EHICBRHSIM &S] DalCINEIBRIGMM  AWODIT  MIB:-@REEWIEQaHM”
N0V HONIVW DOOMILIBB B@ GTVIAL HAIWAE TVABQYHLINUIL]I DRIOD T MQYIOIHHEMo.
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GWI. K].09R0M] (JEGOWHDD allaMIBRHWo (JECAWo TVE BP0 1hO1ABHHWo 9alQ.

3. BRAIMIOD:: GALI. EILICMIUD af).

2017-@3 olenl@d aim m@s  avlelniay” mIejaidato  aJ@3omIEH1VIG1EB8H@IM".  O®
a181aHA1ABMDIM” @YUM MSalSldud MVfH:G1HEeMo.

BGAI. BINMV” M) 3 all. (@JECnWHO® allMMIBRGHQo (JCGAWo VR @RoU1B:Q1HBHWo QEII

4. @RAIMIO: GAI. (@flwo carvmad afl.

MUAQYHEINE!  JMVlell®:eem  alleonEmIm” qunloe  WWOHRe0  Mlwlayed:.0ms” @@loag
@JQIBOMMEBBUY Aldh o] AIDIVID aBEHHIalla{lasaN@IN” @RYAINDINIW A lBLDIHHU3 MQRINIBHNEMo.

@RAIMIOD BRWINADIT o 1HEHFHNIOD@IMIB (@JEDWo MERWIT @RAIMT] leoeaqlslal

5. BRAIGIAM: GADI. ajoH NG

University Gants Commission (Minimum Standards and Procedure for Award of M.Phil/Ph.D
Degrees) Regulations, 2016 «)@Qo GAUWo  2aO0CLIWINW]  AVABAIGLINUILIIGE
MSa [leNEs8M@IM” @RYAIND AW MSaIS1h@ MU fld:016HHMB@IEM.

@RAIMIONHOW (@JCAWo BRAUMO a1 HHIMa|GaldUd 20IRBIGIG BN IMIT (@ JEAWo
MW@ GRAIMGo{le9eqe]SIE]

6. @RAIMIOBHM: EAWI. @ Jarflen ag)a.

DL WD AoNEEBRSICE alpBH:GHsMM Al3AMO]H:WBES” LIE1G8M EWAV” MBS Moy |SIOD
NV0a0alQo DENBIG6Mo. af)Lld MMEBBE]Ljo AONVO0 MSAVGHQo BIVITMHU BRYSH IO 4] @JILON]H,
DOV MSCVHQo GR@IG Mo MTEOTMFHNN]S BRYSHOB aloehrGa{la]Od:0Ms” GRAITVIM alg
QOO0 MSANE: QYo @mgm@om’l@% H21H6Mo OENBIHEMo.

GAWI. PIZ1BRIUT af). (@JCRWHO alldMIBZHWo (JEAWo TVE BP0 TdhO1ABHWYo 92l

7. @RAIIODHM: GADI. HD.OR. af)@EJa0do

DELNET 20@&1@  Qamlcaiglgl oaeigol auna:0)68B08  @adleNcgu” ¢di682 d03dng:s]
9a16@IWIHHIMR MIW]H80 allo HMQ” AIBHS” 9.21QOH0Ng @YW AUMBHBNEH6Mo.
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BRAIMIOHM ERINONIM A INEHFANICMHDIMIMW  (@JCAWo TVRWIM BRAIMGlqa{leeeqlsiel.

8. @RAI®I0M: IO, af).2]. aeflm

2@ afl31IELOIVENABING MVAY aJERINDIV LIGUINIGH] EaldTY EUIROT HanGLDH]o B
W |asQss  ollaflw  alRLEY]H:UD QJG)J(SOO.“:HOCG)OGT’@U, MIRGIT3  ER@INMIYONI® Db
AUNHVIBONIW CHO8 TVAHNIBIOM  @REINMWABINEMINSIalo, MM alBLDIHUB  HIOYHHUANIW]
MSa [leNEsM@IMINININIW  AOMMIWHNEEBUS  AVABQMHLIWRI @RIONIGE  @RSIVamlendW]
@RYQoE1LHEMHAMM” D VB (@JCAWAIW] @RYAIND P |SON.

@RAIMIOD BYWINADIT a1HEHFHNIOD@IMIB (@JEDWo MERWIT @RAIMT] leoeaqlslal

9. ERAI®IOBHM: GALI. GAIAOM af)aV:

2018 @.21l.avl. ©0YERIUM  MVoMVNIM  MVAGHIMo  TVBQYHLIWILIYS  aJBaNMIVT  MSq 1@
QUIGBOMIRB D1WBDOM] 4] TVIa02I0JODIBI, HOLELIAHM ERAVUINVIEBIN® (@JHI0o @RafleleQAL”
CHIEBRHSOL!I BRWIIalHBHD  §(@JIn0MVd ONHWIERIY” @JERIAHM GaleaYad MMM
@RQIYD §RIW MSalSlGHAEEBUY TVABQHLIUIEI MRICMITE @RSIVWAN1EA0W] @1)oE1GHNME®IGM”

GAWI. (@JafleNd ag)MB. (@JECOAWHBD allaMIBRHWQo  (@JEGAWo TVE @RoWTHhO1ABHYo QEIWS

10. GRAI®O0®: Gawd. MowmeM] all. agay:

MVoMOOM  OMM®  AflBLHRLPAMV  HVEMAVILNHAF  MVaOIVWEOMINS  BRWIaldHBHH @RYAIUD JDIW

80010E80aHMB  6l@OaUB CHIYMHUY MVABQYBHLNULIYHS ARHEIYRIJON]D MSa[leNaHemo.

W] TRy af)M. af)aIV. @JECAWHOD allIIBRMHWQo  (@JECAWo VR BROU 1M O1HBH:Wo

@QJ%.

11. GrAI®IO®:: GAWI. BRIYR CMIATY” Hb.

MUBQYHELINNIRIVTBEI ald1EH EGTVIL 6AIVE @RSIVNTER0W] aldlayd]s)e@:06me” allBLodmO®:80S
al@1HHan,lo MAWMITWIMRIW] 000 |SONEHIM @RYAININIW MSalSIdhud MV GE1EneMo.

GAWI. GMIaOM af)aV.(JENWAHBD allIMIBRHWo (@JEGAWo TVE @RoNTHhO1AB:Qo QEIWS
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Board of Studies in Computer Application- P.G

No |Name Designation and Address Position

1 |Smt.Leena C Sekhar 'HOD,Asso.Professor, MES Chairman
College ,Marampally

2 |Smt.Shereena V B Asst.Professor, MES College, Member
Marampally

3 |Smt.Bindhu Prabha  Asst.Professor, SAS SNDP Yogam |Member
College,Konni

4 |Dr.AjithaR S Asso.Professor, NSS Member
College,Rajakumari

5 |Smt.Simi M Asst.Professor, SAS SNDP Yogam |Member
College,Konni

6 |Smt.Saumya M R Asst.Professor,Sree Sankara Member
College,Kalady

7 |Shri.John Varghese P | Asst.Professor, K. E Member
College,Mannanam

8 |Dr.Binu Thomas Asst.Professor,Marian Member
College,Kuttikanam

9 |Shri.Rajesh N Asst.Professor,SAS SNDP Yogam Member
College,Konni

10 |Dr.Rajimol A Asso. Professor,Marian Member
College,Kuttikanam

11 |Shri.Thomas T Asst.Professor,Mary Matha Member

Monoth College,Mananthavady
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REGULATIONS FOR
INTEGRATED MASTER OF COMPUTER
APPLICATIONS (IMCA) PROGRAMME

AIM

The Integrated MCA programme helps students to learn advanced courses soon after Class XII
studies without any gap in the academics. After completing this program, student will have the
ability to pursue their career professionally with ethics and they will have sound theoretical
knowledge and skill for analysing real life problems, design complex computing systems
appropriate to its solutions with the recent technology. Thus the programme of the University aims
at bridging the gap between the industry need and academics.

OBJECTIVE

The educational objectives of the Integrated MCA programme at Mahatma Gandhi University is to
impart knowledge to students in foundation of mathematics, computer application, problem solving
and decision-making technique for effective implementation in the area of software development
and at the same time, be sensitive to the issues prevailing in the society.

R1. ELIGIBILITY CRITERIA

Qualifications

A candidate seeking admission to Integrated MCA course must have a pass with not less
than 45% marks in 10+2 level with Mathematics / Statistics /Accountancy as compulsory
subjects.

i) Subject to the regulation relating to prescribed minimum of the respective
qualifying examination, the minimum marks of Admission to the Course of
studies shall be 40% in the case of candidates belonging to reserved category.

ii) Candidates belonging to Socially and Educationally Backward Classes (SEBC)
referred to GO(P)208/66/Edn dated. 2-5-96 and subsequent amendments to order
issued by the Government shall be given a relaxation of 3% marks in the
prescribed minimum for admission and 5% for OEC.

iii) Relaxation of 5% marks from the prescribed minimum shall be allowed in the
case of physically handicapped persons.

iv) Reservation of seats shall be as per rules prescribed in the relevant rules by the
Directorate of Technical Education, Government of Kerala/ MG University.

4
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R2.

R3.

R4.

DURATION OF THE COURSE

The Course shall extend over a period of Five Academic years consisting of Ten Semesters.

PROGRAMME COORDINATOR

To help the students in planning their Courses of Study and for getting general advice on
academic programme, the concerned Department may assign a programme coordinator for
IMCA programme under the Department. The programme coordinator will be the overall in
charge in all matters concerning the students’ work and progress.

Medium of Instruction and Assessment

English

R5. Faculty under which the Degree is awarded

R6.

Faculty of Technology and Applied Sciences.

CURRICULUM

The Curriculum will comprise the Courses of Study as given in the scheme in accordance
with the prescribed syllabi.

Candidates will be required to undertake a suitable master’s research project work and
industrial training and mini project in consultation with the Head of the Department and the
Faculty Advisor and submit the project report and industrial training report there on at the
end of the respective Semesters, on dates announced by the College/Department.

R7. REQUIREMENTS OF ATTENDANCE AND PROGRESS

L.

II.

A candidate will be deemed to have completed the requirements of study of a semester
and permitted to appear for each University End Semester Examinations (ESE) only
if,
a) The candidate has kept not less than 75% of attendance of the total number of
working days in each semester.

b) He /She has a minimum of 50 % of internal assessment marks for each subject
in that semester.

c) His/her progress has been good.

d) His/her character and conduct has been good.

A student who has an attendance lower than 75% in a semester will not be permitted to
appear for the ESE and he/she has to redo the semester along with the regular batch at
the next available opportunity. However, a candidate can repeat the course or have
condonation of attendance or temporary break of study, only twice during the entire
programme as per the University norms.
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III. A student who has secured sessional marks lower than 50% in any course in a semester

will not be permitted to appear for the ESE of those course in that semester and
subsequently he/she has to redo all the internal assessments of those course with the
regular batch at the next available opportunity. The sessional marks earned during
repetition of course alone will be counted in such case.

IV. A Regular student who has undergone a programme of study and could not

complete the programme due to shortage of attendance may rejoin the semester
along with the regular batch subject to the condition that he has to undergo all the
examinations of the previous semesters as per the University norms.

Note: As these are academic mandatory prerequisites no exemption will be granted in
these cases whatever may be the causes.

R8. PROCEDURE FOR COMPLETING COURSE

A. The Examinations of the odd semesters will be conducted only in odd semesters and that
of the even semesters only in even semesters.

B. A candidate may proceed to the course of study for the next semester only after
completing the requirements of attendance and progress (Regulation clause R5) of the
previous semester.

C. A candidate is eligible for condonation of shortage of attendance only twice in the entire
programme subject to the conditions given below.

a. His conduct and progress must be good as certified by the Principal.

b. Condonation will be granted only on medical grounds if he/she has secured not
less the 65% of attendance.

c. By the recommendation of the head of the institution, the condonation shall be
granted subject to rules and procedures prescribed by the University from time to
time.

d. It is open to Vice Chancellor to grant condonation of shortage of attendance on
the recommendation of the head of the concerned institution.

D. A student who is not eligible for condonation of shortage of attendance shall repeat the
course in full including the sessional work in the next immediate chance. The sessional
marks earned during repetition of course alone will be counted in such case.

E. A student can repeat the course only once in the entire course of study only on medical
reasons (hospitalization / accident / specific illness). The hospitalization must be
informed by the parent in writing with the certificate obtained from the Government
Medical Officer to the faculty in charge of programme coordination, Head of the
Department and Principal within fifteen days of hospitalization.

F. He/She shall repeat the course work in full (including sessionals) in a particular
semester/year once and within 6 consecutive semesters.

6
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G. He/She shall not combine his course work with regular course work of any other
semester.

H. He/She shall not be allowed to repeat the course work of any semester if he/she has
already passed that semester examination in full.

I. A candidate who has been registered for the higher semester examination will not be
allowed to repeat the course work, in lower semesters.

J. A candidate should complete up to six semesters before registering ninth semester.

R9. EXAMINATION AND VALUATION
a. Theory Examinations

There will be end semester University examination [ESE] at the end of each semester.
There is no provision for improvement examinations.

For smooth conduct all the theory examinations at various centres, a Chief
Superintendent and an Assistant Chief Superintendent from senior faculty members are
to be appointed by the Principal and approved by the University.

b. Practical Examinations

The Principals of colleges with the help of Chairmen/Chairperson should arrange the
practical examination for all semesters with approval from the University.

Bonafide laboratory record / Master’s project report / Industrial training/ Seminar
report etc. are mandatory for appearing for the practical / viva-voce examinations.

To conduct practical examination, University will appoint an internal examiner from a
panel of faculty (specialization in the relevant subject) of concerned college and an
external examiner from other colleges. The external examiner will conduct the exam
and decide the marks to be awarded to the candidates. The mark list filled and duly
signed by the external examiner should forward to the Chairman by the external
examiner. The external examiner will be the custodian of the valued answer script till
the commencement of subsequent examination. There is no provision for revaluation.

c. Valuation

i) The assessment will comprise of sessional assessment and University examination
in certain subjects, and wholly sessional assessments in others, carrying marks as
specified in the subject of study and scheme of assessment.

ii) A candidate shall be declared to have passed in any subject in full in any semester
if he/she secures not less than 50% marks in sessional, not less than 40% marks in
the University Examination including Project and Viva and not less than 50% of
the overall aggregate marks for the subject ie., University Examination marks and
sessional marks of the subjects put together.

iii)  There will be no provision to improve the sessional marks of any semester unless
he /she repeats the semester.

vi)  University Examinations will be conducted at the end of each semester for
subjects offered during the semester.

7
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v)  Semester examinations will normally be conducted in October/November and in

April/May of each year.

vi)  All sessional work shall be valued and marks awarded on the basis of day to day

performance, periodic tests and assignments. The allocation of sessional marks for
individual subjects shall be on the following basis.

Theory Subjects Practicals
Attendance 10% Attendance 10%
Assignment Regular class work /
/Seminar 30% Lab record / Class
Performance 50%
Tests 60% Tests 40%
Total 100% Total 100%

R10.

The sessional marks allotted for attendance shall be awarded in direct proportion to the
percentage of attendance secured by the candidate in the subject. However, full sessional
marks for attendance shall be awarded to those who are securing 80% of the attendance
and above.

UNIVERSITY EXAM QUESTION PAPER PATTERN

The Question Paper pattern shall comprise of 2 parts:

PART A (10 x 3=30 marks) and

PART B (5 x 9=45 marks).

Total 75 marks

Part A shall have 30 marks, in which the student is expected to answer 10 short questions
(3 marks each) out of 12 questions evenly prepared from all the five modules. These
questions can consist of definitions, theoretical concepts, short illustrative examples,
block schematics etc.

Part B shall have 2 questions from each module, out of which the student has to answer
one from each module (9 marks). These can be descriptive type questions, derivations,
problems or collection of 2 or more smaller questions in a topic. This offers 50% choice
to the students, yet forces him to study all the five modules.

R11. PASSING REQUIREMENTS AND PROVISIONS

i. All Credits should be earned by a candidate to be qualified for the MCA.

ii. The candidate should have cleared all dues to the Institute/University.

iii. No disciplinary action is pending against him/her.

iv. A candidate shall be declared to have passed in any subject in full in any semester if
he/she secures not less than 50% marks in sessional, not less than 40% marks in the
University Examination including Project and Viva and not less than 50% of the
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vi.

vii.

overall aggregate marks for the subject ie., University Examination marks and
sessional marks of the subjects put together.

. A candidate, who is absent or secures a grade F or less than 40% in ESE in any

subject carrying sessional marks and ESE marks, will retain the already secured
sessional marks for subsequent supplementary appearance in the examination of that
subject.

A candidate who fails to submit the report on the project/industrial training within
the prescribed date (or whose report is not accepted for reasons of incompleteness or
other serious deficiencies) will have to register, redo the project / industrial training
and submit the report at the end of a subsequent semester.

A candidate who successfully completes the course satisfying all the passing
requirements of the courses will be declared to be qualified for the award of MCA.

viii.Candidates who have passed all subjects of the Ten semesters at the first opportunity

ix.

Xi.

xii.

within Ten consecutive chances after the commencement of his/her study shall be
ranked based on the CGPA obtained. In the case of a tie in the CGPA the total theory
marks of the students who have secured same CGPA shall be considered for
finalizing the rank.

A candidate who qualifies for the award of IMCA degree having passed all the
subjects of all the Ten Semesters within a period of maximum Ten consecutive
semesters after the commencement of his/her study and secures a CGPA of 8 and
above considering all the Ten semesters, will be declared to have passed the MCA
degree in FIRST CLASS with DISTINCTION.

. A candidate who qualifies for the award of IMCA degree having passed all the

subjects of all the Ten semesters within a period of maximum Ten consecutive
semesters after the commencement of his/her study and secures a CGPA of 6.75 and
above considering all the Ten semesters will be declared to have passed the MCA
degree in FIRST CLASS.

All other successful candidates will be declared to have passed the MCA degree in
SECOND CLASS.

In the case of a student (regular / repeated /temporary break study) who has taken a
supplementary chance for passing a subject will be given grade with regard to the
mark obtained by the candidate in that exam and will be considered for all
classification purpose.

xiii.Candidates shall be declared to have qualified for the award of the MCA degree

Xiv.

XV.

provided the Candidate has successfully completed the course requirements and has
passed all the prescribed subjects of study in the ten semesters within a maximum
period of seven years from the commencement of his/her study.

Every candidate shall, based on his/her project work/dissertation, send a paper for
publication in journal or a conference in which all papers are published after usual
review

Minimum for a pass
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a. A candidate shall be declared to have passed a semester examination in full in
the first appearance if he/she secures not less than SGPA 5 with a minimum
of ‘E’ grade for the all individual subject in that semester.

b. A candidate shall be declared to have passed in an individual subject of a
semester examination if he/she secures grade ‘E’ or above.

c. A candidate who does not secure a full pass in a semester examination as per
clause (a) above will have to pass in all the subjects of the semester
examination as per clause (b) above before he is declared to have passed in
that semester examination in full.

R12. SCHEME OF EVALUATION

a. Credit System

Each subject shall have a certain number of credits assigned to it depending upon the academic
load and the nature and importance of the subject. The credit associated with each subject will be
shown in the prescribed scheme and syllabi. Each course shall have an integer number of credits,
which reflects its weightage.

b. Grading

The University shall award the letter grade to students based on the marks secured by them in
both internal assessment and semester end examinations taken together in the subjects registered.
Each letter grade indicates a qualitative assessment of the student’s performance and is
associated with a specified number of grade points. The grading system along with the grade
points for each grade, applicable to passed candidates is shown below. All passed candidate will
be allotted a grade S, A, B, C, D, E, and F according to the total marks scored by him/her.

There will be a continuous evaluation system. Various components of evaluation are Teachers’
Assessment (TA), Class Tests (CT) and University end semester examination (ESE). To make
the evaluation more effective, teachers’ assessment could be broken into various components
like assignments, quizzes, attendance, group discussions, tutorials, seminars, field visit reports
etc. These two components i.e., TA & CT put together will form the sessional components. End
semester examination will be conducted by the institution through concerned affiliating
University, as per its rules and regulations.

On the basis total marks (TA+CT+ESE) for each subject obtained, a letter grade should be
awarded, where S =10, A=9,B=8,C=7, D=6, E =5, F =0. “F” denotes failure in the
course.

All letter grades except ‘F’ will be awarded if the marks for the University examination is 40
% or above and the total mark (TA+CT+ESE) is 50 % or above. No absolute mark will be indicated in
the grade card. Letter grade corresponding to total marks (TA+CT+ESE) and the corresponding
grade point in a ten-point scale is described in table below.

10
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Letter grade corresponding to total marks and corresponding grade point in ten point scale

E)Etl:lgreng:k? of Letter grade Grade point
90 to 100 S 10
80 to 89 A 9
70to 79 B 3
60 to 69 C 7
55t0 59 D 6
50 to 54 E 5
0to 49 F 0

c. Semester Grade Point Average (SGPA) and Cumulative Grade Point Average (CGPA)

Semester Grade Point Average is the semester wise average points obtained by each student in
a ten point scale. SGPA for a particular semester is calculated as per the formula shown below.

SGPA (Sj) = ¥, (Cix Gi)/ ¥, Ci

(SGPA = Total credit point awarded in a semester / Total credits of the
semester)

Where ‘Sj’ is the jth semester, ‘Gi’ is the grade point scored by the student in the ith course
‘ci’ is the credit of the ith course.

d. Cumulative Grade Point Average (CGPA)
Cumulative Grade Point Average shall be computed for all the students at the end of each
semester by taking into consideration their performance in the present and the past semesters
as follows:

CGPA =Y (CixSi)/ Y Ci

(CGPA = Total credit points awarded in all semesters / Total credits of the programme)

Where “Cj’ is the credits for the it semester, ‘Si’ is the SGPA for the it semester.
SGPA and CGPA shall be rounded to two decimal points.

11
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e. Grade Card The grade card issued to the students shall contain course number and subject
name, credits for the subject, letter grades obtained, SGPA for the semester and CGPA up to that
particular semester. In addition to the grade cards for each semester all successful candidate shall
also be issued a consolidated statement grades. On specific request from a candidate and after
remitting the prescribed fees the University shall issue detailed marks to the individual
candidate.

R13. REVISION OF REGULATIONS

Notwithstanding all that has been stated above, the University has the right to modify any of the
Regulations, Scheme of Studies, Examinations and Syllabi from time to time.

PROGRAMME EDUCATIONAL OBJECTIVES
(PEO)OF THE INTEGRATED MCA
PROGRAMME LEADING TO A DEGREE IN
MCA

1. PEOL1: To impart knowledge to students in foundation of mathematics, computer
application, problem solving and decision-making technique for effective
implementation in the area of software development.

2. PEO2: Student will be capable of communicating effectively and use recent
technology, environments and platform in analyzing, designing, developing
and maintaining complex application in computer domain that are technically
sound, economically feasible and socially acceptable.

3. PEO3: Students will exhibit communication skills, team work, ethical attitude,
professionalism and adapt to current trends by engaging in lifelong learning.

PROGRAMME OUTCOME (PO)

At the end of the Programme, a student will be able to achieve the following
programme outcomes:

1. Computational Knowledge:

Apply knowledge of computing fundamentals, computing specialization,
mathematics, and domain knowledge appropriate for the computing specialization to
the abstraction and conceptualization of computing models from defined problems
and requirements.

2. Problem Analysis:

Identify, formulate, research literature, and solve complex computing problems
reaching substantiated conclusions using fundamental principles of mathematics,
computing sciences, and relevant domain disciplines.

3. Design /Development of Solutions:

12
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Design and evaluate solutions for complex computing problems, and design and
evaluate systems, components, or processes that meet specified needs with
appropriate consideration for public health and safety, cultural, societal, and
environmental considerations.

4. Conduct Investigations of Complex Computing 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.

5. Modern Tool Usage:

Create, select, adapt and apply appropriate techniques, resources, and modern
computing tools to complex computing activities, with an understanding of the
limitations.

6. Professional Ethics:

Understand and commit to professional ethics and cyber regulations, responsibilities,
and norms of professional computing practice.

7. Life-long Learning:

Recognize the need, and have the ability, to engage in independent learning for
continual development as a computing professional.

8. Project management and finance:

Demonstrate knowledge and understanding of the computing 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.

9. Communication Efficacy:

Communicate effectively with the computing community, and with society at large,
about complex computing activities by being able to comprehend and write effective
reports, design documentation, make effective presentations, and give and understand
clear instructions.

10. Societal and Environmental Concern:

Understand and assess societal, environmental, health, safety, legal, and cultural
issues within local and global contexts, and the consequential responsibilities relevant
to professional computing practice.

11. Individual and Team Work:

Function effectively as an individual and as a member or leader in diverse teams and
in multidisciplinary environments.

12. Innovation and Entrepreneurship

Identify a timely opportunity and using innovation to pursue that opportunity to create
value and wealth for the betterment of the individual and society at large.
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PROGRAM SPECIFIC OBJECTIVES (PSO)

PSO1: Recent Technology

Students will have sound theoretical knowledge and skill for analysing real life
problems, design complex computing systems appropriate to its solutions with the
recent technology.

PSO2: Employability Skill

After Completing this program students will have ability to pursue their career
professionally with ethics as an individual or as a member of a team in software
industry, corporate sector, Government organization, academia, research, consultancy
firm, entrepreneurship and will possess knowledge and skill for problem solving and
decision making.

PSO3: Management /Leadership skill and Analytical Reasoning

After this program students will possess management and leadership skill, analytical
reasoning for solving time critical problems with best professional ethical practice,
environmental and social concern.

MAPPING OF PO TO PEO
Program Educational Objectives PEO1 PEO2 PEO3
Program Outcomes
PO1: Computational Knowledge v v
PO2: Problem Analysis N
PO3: Design /Development of Solutions v
PO4: Conduct Investigations of N
Complex Computing Problems
PO5: Modern Tool Usage v N
POG6: Professional Ethics v v
PO7: Life-long Learning N
PO8: Project management and finance N
PO9: Communication Efficacy N N
PO10: Societal and Environmental Concern N N
PO11: Individual and Team Work v N v

J v

PO12: Innovation and Entrepreneurship
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PSO1: Recent Technology
PSO2: Employability Skill

PSO3: Management /Leadership skill
and Analytical Reasoning
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SCHEME

SEMESTER |
Hours / week ESE | Total | Credits
Sl no Course Subject Sessional
code /P P
1 IMCA101 English 4 - - 25 75 100 4
Digital Electronics
2 IMCA102 | and Microprocessor 4 ! 25 73 100 4
3 |IMCA103 Statistics 4 - - 25 75 100 4
Introduction to
4 Computers & PC 4 - - 25 75 100 4
IMCA104 Hardware
Programming
5 Methodology & C 4 1 - 25 75 100 4
IMCA105 Programming
PC hardware
6 IMCA106 Practicals ) i 4 2> 73 100 2
7 IMCA107 C Practicals - - 4 25 75 100 2
Total 20 2 8 - - 700 24
L-Lecture T-Tutorial P-Practical ESE-End Semester Examination
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SEMESTER I
SIno |Course [Subject Hours / week [Session[ESE [Total | Credits
code al
L [T/PP

1 IMCA201 [Fundamentals of Accounting 4 - - 25 75 100 4
2 IMCA202 |Probability and Statistics 4 - - 25 75 |100 4
3 IMCA203 |Computer Organization And 4 - - 25 75 |100 4

Architecture
4 IMCA204 |Data Structures- C 4 1 25 75 100 4
5 IMCA205 |Object Oriented Programming 4 1 F 25 75 |100 4

with C++
6 IMCA206 |Data Structures -C Practicals |- - 4 25 75 |100 2
7 IMCA207 |C ++ Practicals - - 4 25 75 100 2
Total 20 2 8 - - 700 24
L-Lecture T-Tutorial P-Practical ESE-End Semester Examination
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SEMESTER Il

c . Hours / week . .
Sl no ourse Subject Sessional |ESE | Total Credits
code L [T/PP
Mathematical Foundation of
! IMCA301 Computer Science 4 T 25 751 100 4
Management Information
2 IMCA302 Systems 4 25 751 100 4
DBMS AND NO sQL
3 IMCA303 4 |1 25 75| 100 4
4 |IMcA304| Principles of Management 4 -] - 25 75| 100 4
5 |IMcA305 | Visual Programming(C#.NET) | 4 | 1 | - 25 75| 100 4
DBMS Practical (ORACLE &
6 IMCA306 Mongodb) - -4 25 | 75| 100 2
Visual Programming
7 . - -1 4 2 7 1 2
IMCA307 Practicals > > 00
Total 20 | 2 | 8 - - | 700 24

L-Lecture T-Tutorial P-Practical ESE-End Semester Examination
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SEMESTER IV

Hours / week Sessional
Sl| Course Subject ESE Total Credits
no| code T/P P
Technical
1 IMCA401 | Communication 4 1 i 25 7> 100 4
2 IMCA402 Java 4 1 - 25 75 100 4
3 IMCA403 Elective | 4 - - 25 75 100 4
System Software
4 IMCA404 4 25 75 100 4
E-Commerce

5 IMCA405 4 - - 25 75 100 4
6 IMCA406 Java Practicals - - 4 25 75 100 2
7 IMCA407 RDBMS Practicals - - 4 25 75 100 2

Total 20 2 8 - - 700 24

L-Lecture T-Tutorial P-Practical ESE-End Semester Examination
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SEMESTER V

Sl| C . Hours / week . )
ourse Subject Sessional | ESE | Total Credits
no| code T/P P
1 IMCA501 Operations Research | 4 - - 25 75 100 4
2 IMCA502 Operating Systems 4 1 - 25 75 100 4
3 IMCA503 Web Technology 41 1 | - 25 75 100 4
Object Oriented
4 IMCA504 | Modeling and Design 4 2> 73 100 4
Software Engineering
5 And Project 4| - - 25 75 100 4
IMCA505 Management
Python Programming | i
6 lIMCA506 Practicals 41 25 75 | 100 2
Web Technology
7 liIMcas507 Practicals 4 25 75 | 100 2
Total 201 2 | 8 - - 700 24

L-Lecture T-Tutorial P-Practical ESE-End Semester Examination
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SEMESTER VI
SI.No| Course . Hours / week Sessional | ESE | Total Credits
Subject
code T/P
Research
1 Methodology 4 - - 25 75 100 4
IMCA601
Data
2 Communication 4 - - 25 75 100 4
IMCA602 S
3 IMCA603 Elective Il 4 - - 25 75 100 4
4 IMCA604 Seminar- | - - 2 100 - 100 2
Software
5 Development- - - 4 25 75 100 6
IMCA605 Project |
Total 12 - 6 - - 500 20
L-Lecture T-Tutorial P-Practical ESE-End Semester Examination

21

Mahatma Gandhi University-Regulations-2020




SEMESTER VII

Sl | Course . Hours / week Sessional | ESE | Total [Credits
Subject
no| code /0 P
Linux OS and Shell
1 , 4 | 1| - 25 75 | 100 4
IMCA701 programming
Analysis & Design of
2 IMca702 Algorithms 4 25 75 | 100 4
Data Mining &
3 IMCA703 Warehousing 4 25 75 100 4
4 IMcA704 Cryptography 4 | - | - 25 75 | 100 4
5 IMcAa705| Computer Networks 4 - - 25 75 100 4
PHP Programming
6 IMCA706 Practicals 1 4 25 75 100 2
Linux OS and Shell
7 Mca707 | programming Practicals | T4 25 75 | 100 2
Total 20| 2 | 8 - - 700 24

L-Lecture T-Tutorial P-Practical ESE-End Semester Examination
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SEMESTER VIiI
SI| Course Hours / week | Sessional | ESE | Total Credits
Subject
no| code T/P |P
1 IMCAS01 Employbility Skills | 4 | - - 100 - 100 4
2 IMCA802 Artifitial Intelligence| 4 | - - 25 75 100 4
Internet Technology )
3 | IMcA803 And Applications 411 23 7> 100 4
4| IMcA804 | Compiler Design | 4 | 1 - 25 75 100 4
5 | IMCcA805 Elective I 4 | - - 25 75 100 4
Compiler Design
6 . - | - 4 25 75 100 2
IMCA806 Practicals
Mini Project -
7 Application - | - 4 25 75 100 2
IMCA807 Development
Total 20| 2 8 - - 700 24
L-Lecture T-Tutorial P-Practical ESE-End Semester Examination
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SEMESTER IX

Hours / week
Sl| Course Subject Sessional | ESE | Total |Credits
no| code L T/P PP
1 IMCA901 Computational Sustainability | 4 | - - 25 75 100 4
2 IMCA902 Network Security with IPR 4 1 - 25 75 100 4
3 IMCA903 Data Science 411 - 25 75 100 4
IT Infrastructure
4 IMCA904 Management 4 ) ) 2 7> 100 4
5 IMcA905 Elective IV 4| - - 25 75 100 4
6 IMCA906 Data Science Practicals - - 4 25 75 100 2
7 IMCA907 Cloud Computing Practicals | - - 2 25 75 100 2
Main Seminar - Current

8 |mcasos Trends 2 100 ) 100 2

Total 20| 2 8 - - 800 26

L-Lecture T-Tutorial P-Practical ESE-End Semester Examination
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SEMESTER X

Sl | Course Subject Hours / week Sessional | ESE |[Total Credits
no code T/P P
Main Project-
1 Application - | - - 150 100 | 250 8
IMCAXO01 Development
2 IMCAX02 Viva-Voce -] - - 50 100 | 150 4
Total - - - - - 400 12

L-Lecture T-Tutorial P-Practical ESE-End Semester Examination
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LiST OF ELECTIVES (ANY 1 FROM THE FOLLOWING L.IST)

Elective I — Semester IV

Client server Computing
Parallel Processing
Enterprise Resource Planning

Elective IT — Semester VI
Android Programming
Real Time Operating System
Distributed Processing
Embeded System Design

Elective ITI — Semester VIII
Social Network analysis
Knowledge Management and Business Intelligence
Foundation of Cloud Computing
Computer Graphics

Elective IV — Semester IX
Application Development and Maintainance
Software Testing
Customer Relationship Management
Informatics and Cyber Ethics
Machine Learning
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Semester I

IMCA 101 ENGLISH

Course Overview

Program IMCA

Semester 1

Course Code IMCA 101
Course Title ENGLISH

Type of Course Core

Contact Hours 4 hours per week
Credit 4

Course Description

English has been gaining grounds in global communication. To emerge as a winner and stand apart from the crowd in
today’s fierce competitive world, an individual must have excellent communication skills. A high degree of
proficiency in English and excellent communication skills enhance the student’s employability. Communication
Skills in English aims to develop students’ ability to use English accurately, appropriately, and fluently.The course
intends to introduce the students to the speech sounds of English to enable them to listen to English and speak with
global intelligibility. It introduces listening skills, barriers to listening and the strategies of academic reading such as
scanning, skimming, surveying, predicting, and making inferences. It also aims to enhance the learners’ group
discussion and telephone skills.

Course Objectives
By the end of the course the students will be able to:

1. Develop the ability to use English language accurately and effectively by enhancing their communication skills.

2. Introduce the students to the speech sounds of English to enable them to listen to English and speak with global
intelligibility.

3. Enable the students to speak English confidently and effectively in a wide variety of situations.

4. To improve their reading efficiency by refining their reading strategies.

5. Enhance group discussion skill

Course Outcomes

On successful completion of the course, the students will be able to:

CO.No Course Outcome Description

IMCA101.1 | Define and identify various methods to develop communication skills.

IMCA101.2 | Discuss and describe the strategies to improve listening, speaking, reading, and writing skills.
Explain the skills required for creating a formal speech and participating in group discussion.

IMCA101.3

IMCA101.4 | Classify the sounds of English and their symbols.
Develop the ability to converse on any topic.

IMCA101.5
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Detailed Syllabus

Topic Session References
Module I Phonetics-Air Stream Mechanism 1-12 Cambridge English Pronouncing
organs of speech-The Respiratory System, Dictionary
The Phonatory System, The Articulatory A textbook of ENGLISH PHONETICS for
System, Phonemic Symbols — Vowels, Indian students — T. Balasubramanian.
Diphthongs, Consonants
Module II Syllables - Word stress - Stress 13-23 Cambridge English Pronouncing
in Polysyllabic Words. Stress in words used Dictionary
as different parts of speech - Sentence A textbook of ENGLISH PHONETICS for
Stress. Word Stress and Rhythm — Pauses Indian students — T. Balasubramanian.
and Sense Groups,Weak forms and Strong V.Sasikumar, P.Kiranmai Dutt and Geetha
Forms.Intonation - Falling and Rising Tones Rajeevan,. “Communication Skills in
—Fluency and Pace of Delivery.Awareness English” Cambridge University Press and
of different accents: American, British, and Mahatma Gandhi University.
Indian Influence of the Mother Tongue
Module IIT Active listening — Barriers to 24-31 Study Listening: A Course in Listening to
listening — Listening and Notetaking .Art of Lectures and Note-taking by Tony Lynch.
Small Talk — Participating in Conversations.
Making a Short Formal Speech_ Describjng V.Sasikumar, P.Kiranmai Dutt and Geetha
People, Place, Events and Things Rajeevan,. “Communication Skills in
English” Cambridge University Press and
Mahatma Gandhi University.
32-35 V.Sasikumar, P.Kiranmai Dutt and Geetha
Module IV Group Discussion Skill, Rajeevan,. “Communication Skills in
Telephone Skill. English” Cambridge University Press and
Mahatma Gandhi University.
36-40
Module V Reading: Theory and Practice — V.Sasikumar, P.Kiranmai Dutt and Geetha
Scanning - Surveying a textbook using an Rajeevan,. “Communication Skills in
index - Reading with a purpose. Making English” Cambridge University Press and
predictions — Understanding text structure — Mahatma Gandhi University
Locating main points.Making inferences -
Reading graphics - Reading critically —
Reading for research

References:

1. V.Sasikumar, P.Kiranmai Dutt and Geetha Rajeevan,. “Communication Skills in English” Cambridge
University Press and Mahatma Gandhi University.

A Course in Reading Skills for Academic Purposes by Glendinning, Eric H. and BeverlyHolmstrom
Communication Studies by Sky Massan

Course in Spoken English for Academic Purposes by Anderson, Kenneth, Joan Maclean and Tony Lynch
A textbook of ENGLISH PHONETICS for Indian students — T. Balasubramanian.

AN
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IMCA 102 DIGITAL ELECTRONICS & MICROPROCESSORS

Course Overview

Program IMCA

Semester 1

Course Code IMCA102

Course Title Digital Electronics & Microprocessors
Type of Course Core

Contact Hours 4T+1T/P hours per week

Credit 4

Course Description

Basic objective of this course is to introduce the fundamentals of basic electronics, microprocessors and an
introduction to microcontrollers. Students will learn about number systems, gates, combinational and sequential
circuits. Also, the basic architecture and instructions of the first 16-bit microprocessor 8086. An introduction to
microcontroller 8051 is presented to understand the fundamentals of microcontroller working and its signals.

Course Objectives

By the end of the course the students will be able to:

1. Acquaint with the fundamental principles of two-valued logic and various circuits used to implement logical
operations.

2.  Know the basics for further studies in areas such as microprocessor and microcontroller.

Course Outcomes
On successful completion of the course :

CO.No Course Objective Description
IMCA102.1 Students will be able to understand the number systems and codes
IMCA102.2 Students will be able to draw basic circuits using gates AND, OR, NOT, NAND,
NOR, XOR etc.
IMCA102.3 Students will be able to understand the working of basic combinational circuits and

sequential circuits

IMCA102.4 Students will learn the architecture, signals of 8086 processor.

IMCA102.5 Students will be able to learn the difference between processor and controller, learn
about instructions and signals of controller.
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Detailed Syllabus:

Types of Interrupts and
Routine.Microcontrollers:
Architecture of 8051 Microcontroller — Signals.

Interrupt

Topic Session References

Module INumber systems — Efficiency of number system, 1-7 Digital principles and

Decimal, Binary, Octal, Hexadecimal, conversion from one to Applications- Albert

another, Binary addition, Subtraction,Multiplication and Paul Malvino, Donald

Divisioq, Representation of signed numbers, Addition and P Leach, McGraw

subtraction using 2’scomplement and 1’s complement. )

Binary codes — BCD code, Error detection codes, Error Hill

correcting code-Hamming code.

Module II Iogic Gates — Basic logic gates- AND, OR, NOT, 8-15 Digital principles and

NAND, NOR, Exclusive OR, Exclusive NOR gates- Logic Applications- Albert

symbols, Truth table and timing diagrams. Boolean Algebra — Paul Malvino, Donald

Basic laws and theorems, Boolean functions, Truth table, P Leach, McGraw

Minimization of Boolean function using K map method, Hill

Realization using logic gates and universal gates.

Modulelll Combinational circuits — Half adder,Full Adder, 16-26 Digital principles and

Decoders, Encoders,Multiplexers,Demultiplexers,Sequential Applications- Albert

circuits — Flip Flops — RS,JK, D Flip Flops, Master slave Flip Paul Malvino, Donald

Flops.Registers — Serial in serial out,Serial in Parallel out, P Leach, McGraw

Parallel in serial out, Parallel in Parallel out registers, Hill

Bidirectional  shift  registers.Counters-Synchronous  and

asynchronous counters, Counters using shift registers.

ModulelV 8086 Register Organization of 8086, Architecture. 27-33 Digital principles and

Signal Description of 8086, Minimum Mode 8086 System and Applications- Albert

Timings,Maximum Mode 8086 System andTimings.Addressing Paul Malvino, Donald

Modes of 8086. P Leach, McGraw
Hill

ModuleV Instruction Set of 8086. Use of stack. Interrupts — | 34-40 Bhurchandi and Ray,

Service “Advanced

Microprocessors and
Peripherals”, Third
Edition

Recommended Books & Reading List

Digital Fundamentals — Floyd, Pearson Education, 2009.

S e i e

Digital computer Fundamentals — Thomas C Bartee, McGraw Hill.
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Digital principles and Applications- Albert Paul Malvino, Donald P Leach, McGraw Hill
Bhurchandi and Ray, “Advanced Microprocessors and Peripherals”, Third Edition McGraw Hill, 2006.
Fundamentals of Digital Circuits — A Anand Kumar, PHI Learning Pvt. Ltd. 2™ edition, 2013
Digital logic and Computer Design — Morris Mano, Prentice Hall of India,2004.




IMCA 103 STATISTICS

Course Overview

Program IMCA

Semester 1

Course Code IMCA103
Course Title Statistics

Type of Course Core

Contact Hours 4 hours per week
Credit 4

Course Description

Basic objective of this course is to understand the basic concepts in Statistics. It also introduces students to different
methods to calculate central tendency and measure of dispersion. It gives an idea of skewness, moments, and
kurtosis. It also gives an idea to calculate the relation between two variables in statistics.

Course Objectives

By the end of the course the students will be able to:
1. understand the concepts central tendency.
2. understand the concepts of measure of dispersion.
3. understand the correlation between two variables.

Course Outcomes
On successful completion of the course :

CO.No Course Outcome Description
IMCA103.1 Students will be able to understand and reproduce the core concepts of Statistics.
IMCA103.2 Students will be able to understand the concepts related to basic ideas in Statistics.
IMCA103.3 Students will be able to apply mathematical formulae to find the values in Statistics.
IMCA103.4 [S,;ngenﬁs,wm have the ability to create a mathematical model from the real life
IMCA103.5 Students will be able to evaluate different parameters in Statistics.
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Detailed Syllabus:

Meaning and definition, types of correlation,Karl Pearson’s
coefficient of correlation.Rank correlation,Regression-
Meaning and definition, types of regression.Lines of
regression.

Topic Session References

Module 1 1-2 Fundamentals of statistics:

Scope and Limitations of Statistics S.C.Gupta,6thRevised and

Introduction, Limitations of Statistics, Misuse of enlarged edition-April

Statistics.Collection of data- primary and secondary data, 2004, Himalaya

collection of primary data.Classification and tabulation- Publications.

methods of classification and tabulation

Modulell Diagrams and Graphs 6-9 Fundamentals of statistics:

Pictorial representation of data, Representation of S.C.Gupta,6thRevised and

categorical data.Graphs of frequency distribution, ogives enlarged edition-April

and uses of ogives. 2004, Himalaya
Publications

ModuleIII Measures of central tendency and Dispersion 10-22 Fundamentals of statistics:

Definition of central tendency, Measures- Mean, Median, S.C.Gupta,6thRevised and

Mode, Geometric Mean , Harmonic Mean,Dispersion — enlarged edition-April

Introduction, Absolute and relative measures of dispersion- 2004, Himalaya

Range, Inter- quartile range, quartile deviation, Mean Publications

deviation and standard deviation

ModulelV 23-30 Fundamentals of statistics:

Skewness, Moments and Kurtosis S.C.Gupta,6thRevised and

Definition and types of Skewness, Measures of Skewness- enlarged edition-April

Karl pearson’s coefficient of skewness, Bowley’s 2004, Himalaya

coefficient of skewness.Moments- raw and central Publications

moments.Kurtosis

ModuleV Correlation and Regression 31-39 Fundamentals of statistics:

S.C.Gupta,6thRevised and
enlarged edition-April
2004, Himalaya
Publications

Recommended Books & Reading List

1. Fundamentals of statistics: S.C.Gupta,6thRevised and enlarged edition-April 2004, Himalaya Publications.

2. Introduction to Probability and Statistics, Medenhall, Thomson Learning , 12 Edn.\

3. B.L. Agarwal: Basic Statistics, New Age International (p) Ltd. 4) Murthy M.N.: Sampling theory and

Methods, Statistical Publishing Society, Calcutta
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IMCA 104 INTRODUCTION TO COMPUTER AND PC HARDWARE

Course Overview

Program IMCA

Semester 1

Course Code IMCA104

Course Title Introduction to Computer and PC Hardware
Type of Course Core

Contact Hours 4 hours per week

Credit 4

Course Description

Basic objective of this course is to describe the internal components of a computer, assemble a computer system, and
troubleshoot using system tools. This course covers the fundamentals of computer hardware and software as well as
advanced concepts.

Course Objectives

By the end of the course the students will be able to:
1. Understand the names and functions of hardware ports and the parts of the motherboard.
Identify the names and distinguishing features of different kinds of input and output devices

2.
3. Understand how the CPU processes data and instructions and controls the operation of all other devices.
4. Understand different kinds of memory and storage devices

Course Outcomes
On successful completion of the course :

CO.No Description

IMCA104.1 | Students will be able to understand and identify computer hardware and peripheral devices

Students will be able to explain the function of the system components, including CPU,

IMCA104.2 motherboard and system unit

Students will be able to diagnose and troubleshoot computer systems hardware and
IMCA104.3 . .

software, and other peripheral equipment
33
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Students will have the ability to identify types and characteristics of various peripherals,
IMCA104.4 |. .

including storage and I/O
IMCA104.5 . . ) . ) )

Students will be able to explain the purpose of preventive maintenance and identify the

elements of the troubleshooting process and install an operating system

Detailed Syllabus:
Topic Session | References

Modulel Introduction to computer: Basic Components of a The Complete
Computer, History, Types of computers. 1-6 Reference — PC
Interacting with computers: Input Devices - Keyboard, Mouse, Hardware — Craig
Hand held devices, Optical Input devices. Output devices: Printers, Zacker & John rourke
Display Devices, Scanners
Module II Data processing — CPU, ALU, Control Unit & PC Hardware — A
Registers.Memory- RAM, Variants of RAM, ROM, Variants of 7-14 Beginners Guide

ROM Physical Memory organization: DIP, SIMM, DIMM, SIPP

ModulellI Introduction of PC- Getting started with PC hardware PC Hardware — A
support.Operating systems, CPUs and motherboards.Basic 15-25 | Beginners Guide
Input/output System, Memory systems, Bus structures, Expansion
cards, Ports, connectors, and cables.Data storage devices, Video and
multimedia input/output devices

Module IV Hard Disk: Hard disk drive components- Disk PC Hardware — A
Geometry: Sides or heads, track, cylinder, sector, Disk Recording: 26-33 | Beginners Guide
Data recording method, writing on reading from a magnetic disk.
Hard Disk formatting: Concepts of Interfacing Formatting: Low
level and high level.

ModuleV Mother Board: CPU socket, Memory and secondary 34-40
Cache sockets or chips, ROMBIOS and BIOS CMOS, Universal PC Hardware — A
serial bus.Secondary Storage Devices: Floppy disk, CD Family, Beginners Guide
DVD, ZIP Drive.General Trouble shooting and PC
Maintenance: Installation of processor, SMPS, HDD, RAM,
Drives, cards, devices and cables

Recommended Books & Reading List

1. The Complete Reference — PC Hardware — Craig Zacker & John rourke, Edition 2001 Tata McGraw Hill
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2. All About Hard Disk, Manohar Lotia
3. All About Motherboard, Manohar Lotia
4. PC Hardware — A Beginners Guide , Rongilster , 2001
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IMCA 105 PROGRAMMING METHODOLOGY & C PROGRAMMING

Course Overview

Program IMCA

Semester 1

Course Code IMCA105

Course Title Programming Methodology & C Programming
Type of Course Core

Contact Hours 4T +1T/P hours per week

Credit 4

Course Description

This course introduces the students to C programming. It covers in detail the basic concepts of C Programming
including data types, operators and expressions, simple input and output statements, conditional statements, repetitive
statements. It gives an overview of functions, the storage classes in c, single and multidimensional arrays, character
strings, pointers, structures, and unions. The course also covers the general concept of files, low level programming
features like register variable, bitwise operations, bit fields and additional features of C such as enumeration,
command line parameters, macros, the C preprocessor

Course Objectives

By the end of the course the students will be able to:
1. Be familiar with the basic constructs of C Language.
2. Learn how to write algorithms and draw flowcharts.
3. Develop the ability to write structured, modular programs.
4. Improve their problem-solving capacity.

Course Outcomes
On successful completion of the course :

CO. No Course Outcome Description

IMCA105.1 Students will be able to list the different datatypes, operators, statements, pre-defined

functions in C

IMCA105.2 Students will be able explain the usage of different program elements in C.
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Students will be able to develop modular programs using the various C programming
IMCA105.3

constructs.

Students will have the ability to write algorithms/ flowcharts / programs to Solve
IMCA105.4 .

problems of varied nature.

Students will be able compare the different memory allocation mechanisms and
IMCA105.5 elaborate how they help to create efficient solutions to problems.

Detailed Syllabus:
Topic Session | References

Modulel Introduction to algorithm, pseudo code, flowchart, structured 1-7 Programming with
programming concept.Introduction to C Language: The C character C-Byrons
set, identifiers and keywords, data types, constants, variables, arrays, Gottfried second
declarations, expressions, statements, Introduction to preprocessor edition — Schaum’s
directives, symbolic constants.Data input and output: Single outlines 2™ Edition,
character input, single character output, scanf, printf, puts, gets 2010
functions.
Modulell Operators and expressions: Arithmetic operators, unary | 8-15 | Programming with
operator, relational and logical operator, assignment operators, the C —Byron s
conditional operator, type conversion, Library function. Gottfried second
Control statement: Branching: if else statement, looping, nested edition — Schaum’s
control structure, switch statement, break statement, continue statement, outlines 2" Edition,
comma operator, goto statement. 2010
Module III Functions: Overview, function prototypes, passing | 16-25 | Programming with
arguments to a function, recursion. C - Byron s
Program structure: Storage classes, automatic variables, external Gottfried second
variables, static variables, multifile program,Arrays: Defining an array, edition — Schaum’s
passing array to functions, multidimensional arrays, Strings: one outlines 2™ Edition,
dimensional character array, array of strings 2010
Module IV Pointers: Fundamentals, void pointer, null pointer, 26-35 | Programming with
passing pointers to a function, pointers and one dimensional arrays, C —Byron s
dynamic memory allocation, operation on pointers, pointers and Gottfried second
multidimensional arrays, array of pointers, pointer to an array, pointers edition — Schaum’s
and strings, pointers to function, pointers and variable length arguments outlines 2" Edition,
list, passing functions to other functions. Structures and unions: 2010
Defining a structure, processing a structure, user defined data types,
structure, and pointers, passing structure to function, self-referential
structures, and union
ModuleV Data files: Why files, opening and closing a data file, 36-42 | Programming with

reading, and writing a data file, processing a data file, unformatted data
file, concept of binary file.Low level programming: Register variable,
bitwise operations, bit fields.Additional features of C: Enumeration,
Command line parameters, Macros (definition, function macros,
conditional macros), C Preprocessor

C — Byron s
Gottfried second
edition — Schaum’s
outlines 2" Edition,
2010
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Recommended Books & Reading List

1.
2.

No O AW

Programming with C — Byron s Gottfried second edition — Schaum’s outlines 2™ Edition, 2010

The C programming language — Brian W Kernighan & Dennis Ritchie IInd edition Eastern Economy
Edition, Prentice Hall 2001

Computer Science: A Structured Programming Approach Using C, Forouzan, 3™ Cengage Learning 2007
C- How to program, Deitel & Deitel, Pearson Education Asia, 6™ Edition,2009

Programming in C —Pradip Dey, Manas Ghosh — Oxford Higher Education ,2007

ANSI C programming, Bronson, Cengage Learning , C2009

Understanding pointers in C- Yashavant Kanetkar — BPB publication , 2009
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IMCA106 PC HARDWARE PRACTICALS

Course Overview

Program IMCA

Semester 1

Course Code IMCA106

Course Title PC HARDWARE PRACTICALS
Type of Course Core

Contact Hours 4 Hours per week

Credit 2

Course Description

Hardware is the most visible part of any information system: the equipment such as computers, scanners and printers
that is used to capture data, transform it and present it to the user as output. Focus of this course is on the personal
computer (PC) and the peripheral devices that are commonly used with it, the same principles apply to the different
types of computers.

Course Objectives
By the end of this course students will be able to:

1. Identify the computer hardware.

N

Have knowledge on the processors, memories, motherboards, different add-on cards, and other peripherals like

printers, plotters and the scanners

No kW

Assemble and disassemble the PCs.

Maintain and troubleshoot peripheral components.

Troubleshoot system components.

Install and configure operating systems.

Maintain and troubleshoot installations of Microsoft Windows/LINUX/UNIX.

Course Outcomes
On successful completion of the course :

CO.No Description

IMCA106.1

Students will be able to Identify the components of standard desktop personal computers
and identify fundamental components and functions of personal computer operating
systems.
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Students will be able to understand the difference between an operating system and an
IMCA106.2 A . .
application program, and what each is used for in a computer.
IMCA106.3 St}ldents .w111 b? able to Install and configure system components and Operating system
with device Drivers.
Students will have the ability to assemble the fundamental hardware components that
IMCA106.4 , :
make up a computer’s hardware to form a working computer.
IMCA106.5 Students will be able Maintain and troubleshoot peripheral components. Troubleshoot
system components.
Detailed Syllabus:
Topic Session
Identification of PC Components 1-3

Demonstration of Personal Computer
Identification of Input Output Ports of CPU
Study of various Components of Motherboard 4-6
Assembling the PC 7-12
Replacing and fitting of Hard Disk and Floppy Disk on PC
Identification of different cards in the PC

Replacing and fitting Processors, Motherboards and Memory
Connecting input output device

Understanding BIOS set up 13
Installation of Operating Systems and formatting the Hard Disk 14-15
Installation of Software Packages 16
PC Tools and its use 17-19

Disc Managers and it's use
Backup and Restoration utility

Virus removal and disc scan 20-21
Connecting input/output devices and installation of their driver 22-25
software.

Configuration of Audio and Video

Trouble shooting of the PC 26-28

Installation of LINUX/UNIX OS with Windows OS (Dual Boot) 29-30

Recommended Books & Reading List

1. The Complete Reference — PC Hardware — Craig Zacker & John rourke, Edition 2001 Tata McGraw Hill
2. All About Hard Disk, Manohar Lotia
3. All About Motherboard, Manohar Lotia
4. PC Hardware — A Beginners Guide , Rongilster , 2001
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IMCA 107 C PRACTICALS

Course Overview

Program IMCA

Semester 1

Course Code IMCA107
Course Title C Practicals
Type of Course Core

Contact Hours 4 Hours per week
Credit 2

Course Description

The course introduces the students to the fundamentals of C programming language It covers in detail the basic
programming concepts of C. They learn the syntax and semantics of various programming constructs in c. Students
use these constructs to solve different problems. It aims to improve a student’s problem-solving ability by laying
emphasis on formulating problems.

Course Objectives

By the end of this course Students will be able to:

1. Design solutions for simple and complex problems.
Develop modular programs.
Write programs using good programming style in C.
Enhance their problem-solving capacity.
Learn how to Test and debug C programs.

AN

Course Outcomes
On successful completion of this course:

CO.No Course Objective Description

IMCA107.1 | Students will be able to show the representation of data structures such as arrays,

structures, unions.

39

Mahatma Gandhi University-Regulations-2020



IMCA107.2 Students w_ﬂl be able to explain the syntax and semantics of different programming
constructs in C.

IMCA107.3 Students will be able to apply modular programming concepts to develop reusable
program elements.

IMCA107 4 Students will have the ability to solve problems of varying natures using different program
constructs.

IMCA107.5 Students will be able analyze problems encountered in everyday life, decide on the

"~ | functionality required to solve it and create efficient solutions to problems.
Detailed Syllabus:
Topic Session References
Section A 1-5

Implementation of the various Data Types in C.
Demonstration of Data type conversion (Hint: Usage of type

casting).

Implementation of various Storage Types.

Demonstration of nested if (Hint: Use logical operators). 6-10
Demonstration of switch... case structure.

Demonstration of for loop. 11-14

Demonstration of do...while loop.
Demonstration of while loop.

Implementation of arrays 15-17
Implementation of multidimensional arrays (Hint: implement matrix

operation).

Implementation of functions (Hint: Demonstrate call by value, call 18-20

by address, passing of arrays).

Demonstration of various string operations (Hint: Usage of user
defined functions only allowed).

Demonstration of recursion (Hint: factorial, Fibonacci series).

Demonstration of pointer operations. 21-25

Section B 26-30
Implementation of structures (Hint: simple structure operations,
array of structures).

Implementation of Union.

Implementation of pointers to structures and unions.

Demonstration of dynamic allocation of memory (Hint: malloc, 31-34
calloc, realloc, free).

Demonstration of sorting techniques (Hint: selection sort, bubble
sort).

Demonstration of searching techniques (Hint: linear search, binary
search).

Demonstration of various file operations. 35-39
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Implementation of character counting, line counting and word
counting for a file.

Demonstration of bitwise operations. 40-41
Demonstration of macro processing.

Recommended Books & Reading List

1.

SN

The C programming language — Brian W Kernighan & Dennis Ritchie IInd edition Eastern Economy
Edition, Prentice Hall 2001

Programming with C — Byron s Gottfried second edition — Schaum’s outlines 2™ Edition, 2010

Computer Science: A Structured Programming Approach Using C, Forouzan, 3™ Cengage Learning 2007
C- How to program, Deitel & Deitel, Pearson Education Asia, 6™ Edition,2009

Programming in C —Pradip Dey, Manas Ghosh — Oxford Higher Education ,2007
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Semester I1

IMCA 201 FUNDAMENTALS OF ACCOUNTING

Course Overview

Program IMCA

Semester 2

Course Code IMCA 201

Course Title Fundamentals of Accounting
Type of Course Core

Contact Hours 4 hours per week

Credit 4

Course Description
The course Fundamentals of Accounting aims to provide basic knowledge about business transactions and types of
accounting treatment. The course explains the basics of financial accounting and its analysis.

Course Objectives
By the end of the course the students will be able to:

1.

vk N

41

Get insights into basic knowledge of business transactions.
Be familiar with Book Keeping and various types of accounting.
Able to understand the double entry system of book keeping.

Able to prepare final accounts.
Analyze the financial position of the organization.
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Course Outcomes
On successful completion of this course :

CO No Course Objective Description
IMCA201.1 Students will be able to know about the need and importance of accounting.
IMCA201.2 Students will be able to understand the different types of accounting systems
IMCA201.3 Students will be able to apply the rules of accounting system to prepare the books of
accounts.
IMCA201.4 Students will be able to construct Final Accounts from the business transaction.
IMCA2015 Studer}ts will be able to evaluate the business position of the organizations from their
financial statements.
Detailed Syllabus
Topic Session References
Module I Accounting and its Functions, 1-6 Accounting for Management, Srinivasan &
Scope of Accounting, Emerging Role of Murugan, S.Chand & Company Ltd
Accounting An Introduction to Accountancy,
Accounting as an Information System, Maheshwari S.N & Maheshwari S K
Internal and external users of accounting (Vikas)
information
Forms of organization:- sole proprietorship,
partnership and company. Role and
Activities of an Accountant, Accounting
Concepts.
Module IT Accounting Equation, 7-18 Accounting for Management, Srinivasan &
Classification of Accounts, Definitions of Murugan, S.Chand & Company Ltd,An
Journal and Ledger.Journalizing Process, Introduction to Accountancy, Maheshwari
Ledger Posting , Balancing and Account. S.N & Maheshwari S K (Vikas)
19-27 Accounting for Management, Srinivasan &
Module IIT Trial Balance. Objectives of Murugan, S.Chand & Company Ltd,An
trial balance. Introduction to Accountancy, Maheshwari
Preparing Trial Balance.Preparation of Final S.N & Maheshwari S K (Vikas)
Accounts: Trading accounts
Profit & loss a/c Balance sheet
28-33 Accounting for Management, Srinivasan &

Module IV Adjustment Entries of Final
accounts: Adjustment with respect to
Closing stock

Outstanding expenses, Prepaid expenses
Accrued income, Income received in
advance

Depreciation, Bad debts, Provision for

Murugan, S.Chand & Company Ltd,An
Introduction to Accountancy, Maheshwari
S.N & Maheshwari S K (Vikas)

42

Mahatma Gandhi University-Regulations-2020




doubtful debts, Provision for discount on

debtors

34-40 Fundamentals of Accounting and Financial
Module V Analysis of financial statement: Analysis Chowdhary Anil(Pearson
Ratio Analysis , solvency ratios, Education)

profitability ratios, liquidity ratios
Common Size Statement Comparative
Balance Sheet and Trend Analysis

Recommended Books & Reading List
1.Accounting for Management, Srinivasan & Murugan, S.Chand & Company Ltd
2.An Introduction to Accountancy, Maheshwari S.N & Maheshwari S K (Vikas)
3.Fundamentals of Accounting and Financial Analysis Chowdhary Anil(Pearson Education)
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IMCA 202 PROBABILITY AND STATISTICS

Course Overview

Program IMCA

Semester 2

Course Code IMCA202

Course Title Probability And Statistics
Type of Course Core

Contact Hours 4 hours per week

Credit 4

Course Description

Basic objective of this course is to understand the basic concepts in Probability and estimation. It also introduces
students to different probability distributions in probability. It gives an idea of sampling and Estimation theory. It
also introduces some methods to test a hypothesis.

Course Objectives

By the end of the course the students will be able to:
1. Students must understand the concepts probability and probability distributions.
2. Students must understand the concepts of sampling and estimation of parameters
3. Students must understand the concepts of testing.

Course Outcomes
On successful completion of this course:

CO No Course Objective Description
Students will be able to understand and reproduce the core concepts of probability.

IMCA 202.1
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IMCA 202.2 Studer_lts will be a_ble to understand the concepts related to basic ideas in probability,
sampling and testing.
IMCA 202.3 Students will be able to apply mathematical formulae to find the values in probability.
IMCA 202.4 Students will have the ability to create a statistical model from the real-life problems.
IMCA 202.5 Students will be able to evaluate the probability of an event.
Detailed Syllabus:
Topic Session References
Module I- Probability Theory 1-7 Fundamentals of Mathematical Statistics-
Introduction, Sample space, Events, Different S.C.Gupta ,V.K.Kapoor. Sultan Chand
approaches to probability,Addition and Publications.
multiplication theorems on probability,
Independent events, conditional probability,
Bayes theorem
Module II- Random Variables and 8-16 Fundamentals of Mathematical Statistics-
Mathematical Expectations S.C.Gupta ,V.K.Kapoor. Sultan Chand
Random Variables , probability functions and Publications.
distribution functions, marginal density
functions, joint density functions.
Mathematical Expectation- Definition,
elementary properties of expectation,
Mean ,Variance
Module ITI- Standard distributions 17-23 Fundamentals of Mathematical Statistics-

Discrete probability distributions-Uniform
distribution.Binomial distribution, Poisson
distribution.Continuous probability
distributions-Uniform distribution,Normal
distribution

S.C.Gupta,V.K.Kapoor. Sultan Chand
Publications.
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Module IV- Sampling and Estimation Fundamentals of Mathematical Statistics-
Theory of Sampling-population and sample, 24-31 S.C.Gupta ,V.K.Kapoor. Sultan Chand
Types of sampling, Theory of Estimation- Publications.

Introduction to point estimation and Interval
estimation.Central Limit theorem (statement

only)

Module V- Testing of Hypothesis 32-40 Fundamentals of Mathematical Statistics-
errors, level of significance, critical S.C.Gupta ,V.K.Kapoor. Sultan Chand
region,Large sample Tests-Testing of Publications.

hypothesis concerning mean of a population
equality of means of two populations(large
samples only)

Recommended Books & Reading List

1) Fundamentals of statistics: S.C.Gupta,6thRevised and enlarged edition- April 2004, Himalaya Publications.
2) Fundamentals of Mathematical Statistics- S.C.Gupta ,V.K.Kapoor. Sultan Chand Publications.

3) Introduction to Mathematical Statistics -Robert V. Hogg &Allen T. Craig. Pearson education. 12 Edn.

4) Probability and Statistics — Schaums outline series

k3 k3 k3

IMCA 203 COMPUTER ORGANIZATION AND ARCHITECTURE

Course Overview

Program IMCA

Semester 2

Course Code IMCA203

Course Title Computer Organization And Architecture
Type of Course Core

Contact Hours 4 hours per week

Credit 4

Course Description

This course will introduce students to the fundamental concepts underlying modern computer organization and
architecture. Main objective of the course is to familiarize students about hardware design including logic design,
basic structure and behavior of the various functional modules of the computer and how they interact to provide the
processing needs of the user. It will cover computer arithmetic, CPU structure and functions, memory system
organization and architecture and system input/output. The emphasis is on studying and analyzing fundamental issues
in architecture design and their impact on performance.

Course Objectives
By the end of the course the students will be able to:
1. To conceptualize the basics of organizational and architectural issues of a digital computer.
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2. To analyze performance issues in processor and memory design of a digital computer.
3. To understand various data transfer techniques in digital computer.
4. To analyze processor performance improvement using instruction level parallelism

Course Outcomes
On successful completion of this course:

CO No Course Objective Description

IMCAZ203.1 | Students will be able to define the fundamental concepts of computers organization

Mca2033Y

dents will be able to understand the theory and architecture of computer and its
fundamental parts including parallel processing and pipelining

MCA203 3

dents will be able to determine the coordination and the role of different components
in the computer for a program execution

IMCAZ203.4 technology, cost, performance.

Students will be able to analyze and compare some of the design issues in terms of speed,

MCA203EY

dents will be able to evaluate the enhancement in the performance of computer by
incorporating new concepts and technological developments

Detailed Syllabus:

Performance Considerations.Virtual Memory-
Memory Management Requirements— Memory
interleaving

Topic Session References

Module I Computer Organization, V
Introduction: Basic structure of computers-Machine 1-9 C Hamacher
Instructions and programs: Memory Locations and
addresses, Memory Operations, Instructions and
Instruction sequencing,Addressing modes, Basic
Input Output Operations, Subroutines.
Module IT Central Processing Unit: Basic Concepts Computer Organization, V
- Instruction execution cycle - Sequencing of control 10-16 C Hamacher
signals - Hardwired control .
Microprogrammed control - Control signals -
Microinstructions- Microprogram sequencing -
Branch address modification- Pre fetching of
microinstructions
Module IIT The Main Memory: Memory Hierarchy Computer Organization, V
— Main memory - RAM-ROM .Cache Memory — 17-26 C Hamacher
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Module IV
Input / Output Organization: Accessing I/0

devices - Interrupts: Interrupt processing — hardware

interrupts —programmable interrupt controller
Vectored Interrupts - Interrupt nesting - Daisy
chaining.Direct memory access (DMA): DMA
operations & DMA Controller.

27-34

Computer Organization, V
C Hamacher

Module V Parallel Processing : Basic Parallel
Processing Architecture . Flynn“s Classification -
SISD, MISD, SIMD, MIMD structures -
Pipelining — Basic Concepts of pipelining,
Instruction Pipelining, Hazards-Data Hazards,
Instruction Hazards, Vector processing & Vector
processors - Loosely Coupled & Tightly Coupled
Systems.

35-42

Computer System
Architecture — M Morris
Mano

Recommended Books & Reading List

1. Computer Organization, V C Hamacher, Mc-Graw Hill International Edition, Fifth Edition.

2. Computer Architecture: A Quantitative Approach - John Hennessy and David Patterson, Morgan Kaufmann

Publishers Inc., Third Edition

3. Computer System Architecture — M Morris Mano —( Prentice Hall)- Third Edition.
4. Computer Organization and Architecture- William Stallings - Fifth Edition.

5. Structured Computer Education — Andrew S Tanenbaum-(Prentice Hall)-Fourth Edition.

kg

kg

IMCA 204 DATA STRUCTURES- C

Course Overview

Program IMCA

Semester 2

Course Code IMCA 204

Course Title Data Structures- C

Type of Course Core

Contact Hours 4T+1T/P hours per week
Credit 4

Course Description

The course focuses on the logical structures of data and their physical representation. It introduces the concept of
design of algorithms and their complexity. It will review elementary data structures such as arrays, linked lists,
stacks, queues, and related algorithms for manipulating the data structures. It will also explore more advanced data
structures such as graphs and graph algorithms, balanced trees, and heaps. It covers in detail the different sorting and

searching techniques and their complexity.
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http://www.amazon.com/exec/obidos/ASIN/1558603298/adamdbradl

Course Objectives

By the end of the course the students will be able to:

1. To analyze the performance of the algorithm in terms of their time and space complexity.

oW

Course Outcomes
On successful completion of this course:

To implement linked lists using arrays and pointer variables.
To differentiate the types of data structures and their applications in real world.

Be familiar with the concept of trees, tree traversals and graph representations.
To implement various sorting and searching algorithms

CO.No Course Objective Description
IMCA204.1 Students will be able to list the different types of data structures in C.
IMCA204.2 Studer}ts will be able to describe and explain the different data structures and their
operations.
IMCA204.3 Students will be able to apply the data structures concepts learned to solve various real-
world problems.
IMCA204.4 Students will have the ability to design algorithms for manipulating various data structures
IMCA204.5 Students will be able to analyze the different sorting and searching techniques.
Detailed Syllabus:
Topic Session References
MODULE I Introduction: Algorithmic notation, 1-8 Fundamentals of data
Introduction to algorithm analysis for time and space structures — Ellis
requirements. Horowitz and Sartaj
Arrays: Ordered lists — polynomial addition, sparse Sahni (Galgotia)
matrices, representation of array
MODULE II Stacks and Queues: Definition and 9-16 Fundamentals of data
concepts, Operations on stacks. Application of stacks- structures — Ellis
recursion, polish expressions and their compilation, Horowitz and Sartaj
Queue, representation of queue, circular queue, deque, Sahni (Galgotia)
priority queue, Application of queues
MODULE III Linked List: Singly linked list, Linked | 17-25 Fundamentals of data

stacks, and queues,

Polynomial addition, Equivalence relation, sparse
matrices, doubly linked list

Dynamic storage management, Garbage collection and

structures — Ellis
Horowitz and Sartaj
Sahni (Galgotia)

Mahatma Gandhi University-Regulations-2020

48




compaction. Strings — data representation for strings,
Pattern matching in strings.

MODULE IV Trees: Basic terminology, binary trees, |26-32 Fundamentals of data
binary tree representation, Binary tree traversal, structures — Ellis
threaded binary trees, binary tree representation of Horowitz and Sartaj
trees, Sahni (Galgotia)
Application of trees — Set representation, Balanced

Trees-B Tree.

Graphs: Terminology and representation, Traversals.

MODULE V Internal Sorting and External Sorting: | 33-40 Fundamentals of data

Searching — Linear search, binary search, and
interpolation search. Comparison of different methods.
Sorting — Insertion, Bubble, Selection, Radix sort.
Sorting with disks - K way merging, Run generation.
Hashing Techniques: Different hashing functions,
methods for collision handling

structures — Ellis
Horowitz and Sartaj
Sahni (Galgotia)

Recommended Books & Reading List

1.Fundamentals of data structures — Ellis Horowitz and Sartaj Sahni (Galgotia)

2.An introduction to data structures with applications — Jean Paul Tremblay, paul G Sorenson(Tata McGraw

Hill)

3.Data Structures — E.M Reingald , W Hamen (CBS Publishers and distributors)

4,Data Structures — a psedocode approach with C —Richard F Gilberg, Behrouz A Forouzan, Thomson Learning,

2 Edn.

5.Data Structures and program design — R. L Kruse (Prentice Hall of India)

6.Data structures using C — Tanenbaum and Augustine (Prentice Hall of India)
7.Theory and problems of data structures — Seymour lipschutz (Tata McGraw Hill)
8.Data structures and Algorithms in C++, Adam Drozdek, Thomson Learning, 3 Edn

9.Classic data structures — D Samanta (PHI)

10. Data Structures through C in Depth — S.K. Srivastava, Deepali Srivastava, BPB Publications

kg kg

IMCA 205 OBJECT ORIENTED PROGRAMMING WITH C++

Course Overview

Program IMCA

Semester 2

Course Code IMCA 205

Course Title Object Oriented Programming with C++
Type of Course Core

Contact Hours 4T+1T/P hours per week

Credit 4

Course Description

This course introduces the students to object oriented programming with C++. C++ is a widely used programming
language for application development. The fundamental concepts of the object-oriented paradigm are introduced, and
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object-oriented programming is stressed in place of traditional structured programming. It covers in detail concepts
such as classes and objects, abstraction, polymorphism, overloading, inheritance, exception handling and template
classes.

Course Objectives
By the end of the course the students will be able to:
1. Master object-oriented concepts and the syntax of C++ Language.
2. Write reusable C++ code.
3. Develop the ability to design programs using Object Oriented Concepts.
4. Be able to handle exceptions occurring in programs.

Course Outcomes
On successful completion of this course:

CO.No Course Objective Description

IMCAZ205.1 | Students will be able to list and define the basic concepts of object-oriented programming

IMCA? Osztudents will be able to explain the usage of different program elements in C++.

IMCA? OS%tudents will be able to apply the concepts learned and generate fault tolerant code.

Students will be able to write programs by applying the various oops concepts.

IMCA205.4

IMCA205.5 Students will be able to analyze real world problems and create extensible, reusable code.
Detailed Syllabus:
| Topic | Session | References
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Modulel Introduction to Object-Oriented
Programming: Evolution of programming
methodologies. Procedural Approach Vs Object-
Oriented Approach. Basic Concepts and Benefits of
OOP. Objects and Classes: Access Specifiers.
Memory Allocation for Objects, Inline functions,
Friend Functions and Friend Classes.Static Data
Members; Static Member Functions. const Member
Functions, this pointer. Comparison of class with
structure. Arrays of Objects; Objects as Function
Arguments;

1-7

Mastering C++ by K.R Venugopal,
Rajkumar,

String Manipulation using objects

A Structured Programming Approach
Using C++, Forouzan,

Modulell Constructors and Destructors: Purpose
of Constructors and Destructors. Default
Constructors, Constructors with & without
parameters, Constructor Overloading, Copy
Constructor. Invoking Constructors and Destructors.
Pointers in C++ : Pointer declaration and Access,
Pointer to void, pointer and arrays, memory
management — new and delete, pointer to object, self-
referencing class, wild pointers.

9-16

Mastering C++ by K.R Venugopal,
Rajkumar

ModulellII Polymorphism: Overloading Concepts,
Function Overloading:

Operator Overloading: Defining Operator Function,
Rules for overloading Operators. Overloading unary
operators, overloading binary operators, Overloading
<< and >> Operators for Objects, Overloading [], (),
new, delete Operators.

Type Conversions — Basic to Class, Class to Basic
and One class to another class type.

17-24

Mastering C++ by K.R Venugopal,
Rajkumar

ModulelV Inheritance: Basic Concepts, Reusability
& Extensibility. Defining derived classes, protected
access specified in Base class constructors and
destructors in derived classes — Types of Inheritances,
Virtual Base Classes.

Virtual Functions: Normal member functions
accessed with pointers, virtual member function
access, late binding, pure virtual function, abstract
classes.

25-32

Mastering C++ by K.R Venugopal,
Rajkumar

ModuleV Console I/0 operations: C++ stream
classes — Predefined Objects, unformatted 1/0
operations, Formatted I/O operations. Disk I/O
Operations: Stream Classes, classes for file stream
operations, opening and closing a file, file nodes,
writing an object to disk, reading an object from disk,
binary versus character files, I/0 with multiple
objects, tellg() and seekg(), seekp() and tellp(). Error
Handling During File Operations. Templates:
Generic Functions- A generic swap function,
Functions with more than one Generic Type,
Overloading a Function Template, Class templates,
Template Restrictions, The power of Templates.
Exception Handling: Fundamentals of Exception
Handling, Catching Class Types, Using Multiple
catch statements, Catching All Exception, Restricting

33-42

Mastering C++ by K.R Venugopal,
Rajkumar
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Exception, throw statement, Setting the Terminate
and Unexpected Handlers, Uncaught exception.

Recommended Books & Reading List

K.R Venugopal Rajkumar, Mastering C++ , TMH.

Computer Science: A Structured Programming Approach Using C++, Forouzan, Thomson Learning , 2 Edn
Deitel & Deitel, C++ How to program, Pearson Education Asia, 7th Edition, 2010.

C++ Programming: Malik, Thomson Learning , 3 Edn

Gaddis Tony, Starting Out with C++, dreamtech Press,

Sotter A Nicholas and Kleper J Scott, Professional C++, Wiley Publishing Inc.

Schildt Herbert, The Complete Reference C++, Tata McGraw Hill, 4th Edition

Nk wWh =

IMCA 206 DATA STRUCTURES-C PRACTICALS

Course Overview

Program IMCA

Semester 2

Course Code IMCA 206

Course Title Data Structures- C Practicals
Type of Course Core

Contact Hours 4 hours per week

Credit 2

Course Description
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The main objective of the course is to introduce the students to the fundamentals of Data structures using C
programming language and to increase their intuitive understanding of basic concepts. It aims to improve a student’s
Problem-solving ability by laying emphasis on formulating problems. The knowledge of Data Structures and
Algorithms vastly improves the student’s ability to store and manipulate data.

Course Objectives
By the end of the course the students will be able to:
1. Be able to formulate a problem by examining a situation.
2. Is adept in selecting appropriate data structures required for a problem thus saving computer memory.
3. Have a good knowledge of the various storage structures used for linear as well as non-linear Data
Structures.
4. Can improve the performance of sorting methods by selecting an appropriate Data Structure.

Course Outcomes
On successful completion of this course:

S1.No Description
IMCA206.1 | Students will be able to represent data in various formats including an array, linked list,
trees etc.
IMCA206.2 Students will be able to describe various data structures along with how to manipulate
them.
IMCA206.3 Students will be able to solve various real-world problems by applying the data structure
concepts.
IMCA206.4 Students will be able to write programs to show the working of various data structures
IMCA206.5 Students will be able to analyze and simulate various sorting and searching techniques
Detailed Syllabus:
Topic Session | References
1. Program to represent Sparse Matrix manipulation 1-5
using arrays.
2. Program to represent Stack operations using array 6-9
and pointers.
3. Program to represent Evaluation of Expressions. 10

4. Program to represent Conversion of infix to postfix. | 11-12

5. Program to represent Queue operations using array 13-14
and pointers.

6. Program to represent Singly Linked List. 15-16
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7. Program to represent Linked Stacks. 17-18

8. Program to represent Linked Queues. 19-20
9. Program to represent Circular Linked List 21-22
10, Program to represent Doubly Linked List. 23-24
11.Program to represent String operations. 25-28
12. Program to represent Binary Tree Operations. 29-30
13. Program to represent Binary Tree Traversals. 31-32

14. Program to represent Searching procedures (Linear |33-35
search, Binary search and Interpolation search)

15. Program to represent Sorting procedures (Selection, | 36-40
Bubble , Insertion )

Recommended Books & Reading List

1.
2.

&

Se®ENew

Fundamentals of data structures — Ellis Horowitz and Sartaj Sahni (Galgotia)

An introduction to data structures with applications — Jean Paul Tremblay, paul G Sorenson(Tata McGraw
Hill)

Data Structures — E.M Reingald , W Hamen (CBS Publishers and distributors)

Data Structures — a psedocode approach with C —Richard F Gilberg, Behrouz A Forouzan, Thomson
Learning, 2 Edn.

Data Structures and program design — R. L. Kruse (Prentice Hall of India)

Data structures using C — Tanenbaum and Augustine (Prentice Hall of India)

Theory and problems of data structures — Seymour lipschutz (Tata McGraw Hill)

Data structures and Algorithms in C++, Adam Drozdek, Thomson Learning, 3 Edn

Classic data structures — D Samanta (PHI)

O Data Structures through C in Depth — S.K. Srivastava, Deepali Srivastava, BPB Publications

S >k o sfe ok sk sk ok sfe ok ok sfe ok sfe sk ok sk sk s sk ok ok

IMCA 207 C++ PRACTICALS
Course Overview
Program IMCA
Semester 2
Course Code IMCA 207
Course Title C++ Practicals
Type of Course Core
Contact Hours 4 hours per week
Credit 2
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Course Description

The main objective of the course is to introduce the students to the fundamentals of C ++ programming
language and to increase their understanding of basic concepts of oops. It aims to improve a student’s problem-
solving ability by laying emphasis on solving real world problems using object-oriented techniques. They study the
syntax and semantics of C++ programming language and learn how to create extensible, reusable, manageable

software

Course Objectives
By the end of the course the students will be able to:

1. Create user defined datatypes using classes and objects.

2.  Write C++ programs using all major features of C++ Language like inheritance, encapsulation, exception

handling.
3. Understand the importance of reuse of code.
4. Create fault tolerant code.

Course Outcomes
On successful completion of this course :

S1.No

Description

language.

IMCA 207.1 | Students will be able to define the basic program elements of c++ programming

McA 2075

dents will be able to explain the different concepts of oops incorporated in a program.

IMCA 207.3"
program elements.

dents will be able to apply object-oriented programming concepts to develop reusable

Mca 207.3%
constructs.

dents will be able to solve problems of varying natures using different program

Mca 207.5%

dents will be able to analyze problems encountered in everyday life, decide on the
functionality required and create programs to solve it.

Detailed Syllabus:
Topic Session References
1. Program to Implement Classes and Objects. 1-5
2.Program to Implement Constructors and Destructors with array of 6-8
Objects.
3. Program to Implement Passing objects as parameters and returning 9-10
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objects.
4. Program to demonstrate Function Overloading. 11-12

5. Program to overload different operators — incr & decr operators with 13-16
post & pre forms; new, delete, [], () and arithmetic operators.

6. Program to perform dynamic memory allocation using pointers. 17-19
7. Program to demonstrate friend functions and friend classes. 20-23
8. Program using objects for String manipulation functions. 24-25
9. Program to implement different types of inheritances. 26-28
10. Program to demonstrate the use of Virtual Functions. 29
11. Program to demonstrate the use of abstract classes. 30
12. Program to demonstrate I/O streams and functions. 31
13. Program to Overload << and >> operators as a member and as a 32
non-member operator functions.

14. Program to create a file to store some records and search for a 33-34

record and display it.

15. Program to perform all possible Type Conversions. 35-37
16. Program to create function Templates and overload the function 38-39
Templates.

17. Program to create a generic stack class and member functions to 40
perform stack operations.

18. Program to implement Exception Handling with minimum 5 41-42

exception classes.

Recommended Books & Reading List
1. K.R Venugopal Rajkumar, Mastering C++ , TMH.
Computer Science: A Structured Programming Approach Using C++, Forouzan, Thomson Learning , 2 Edn
Deitel & Deitel, C++ How to program, Pearson Education Asia, 7th Edition, 2010.
C++ Programming: Malik, Thomson Learning , 3 Edn
Gaddis Tony, Starting Out with C++, dreamtech Press,
Sotter A Nicholas and Kleper J Scott, Professional C++, Wiley Publishing Inc.
Schildt Herbert, The Complete Reference C++, Tata McGraw Hill, 4th Edition

k3 kk kk
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Semester I11

IMCA 301 MATHEMATICAL FOUNDATION OF COMPUTER SCIENCE

Course Overview

Program IMCA
Semester 3
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Course Code IMCA301

Course Title Mathematical Foundation of Computer Science
Type of Course Core

Contact Hours 4 hours per week

Credit 4

Course Description

The course Mathematical Foundations of Computer Science aims to explain the underlying concepts and tools in
Discrete Mathematics with emphasis on their applications to Computer Science. It emphasizes mathematical
definitions and applicable methods. The course contents include Sets, Relations, Functions, Logic and the basics of
Graph Theory and Trees.

Course Objectives
By the end of the course the students will be able to:
1. To familiarize the students with the definitions and notations used in the theory of Sets, Relations,
Functions, Logic, Graphs and Trees.
2. To enable the student to apply the key operations and concepts of the theory of Sets, Relations,
Functions, Logic, Graphs and Trees to solve problems.

Course Outcomes
On successful completion of this course:
CO.No Course Objective Description

IMCA301.1 Students will be able to define the important terms used in the various topics included
in the course

IMCA301.2 Students will be able to demonstrate an understanding of relations and functions and
be able to determine their properties, compositions and inverses.

IMCA301.3 Students will be able to apply the operations of Sets, rules of inference graph theory
and trees to solve applied problems

IMCA301.4 Students will have the ability to create a mathematical model of a real-world problem
using the concepts of Sets or Graphs.

IMCA301.5 Students will have the ability to evaluate a real world problem using the concepts of
Sets or Graphs .

Detailed Syllabus:

Topic Session References
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Module I Set Theory- Definition, representation, types of sets, 1-9 Discrete Mathematical

set operations, laws of set theory(statement only), Principle of Structures with

Inclusion and Exclusion . Relations —representation of relations Applications to

as matrices and digraphs, properties of relations- reflexive, Computer Science bv J

symmetric, transitive, equivalence and partial ordering, inverse P v

and composition of relationsFunctions-Injective, surjective and P. Tremblay and R

bijective functions, inverse and composition of functions Manohar

Module IT 10-18 Discrete Mathematical

Logic- Propositions and  Connectives,Tautology  and Structures with

Contradiction.Logical Implications and Equivalences. Theory of Applications to

Inference of Statement Calculus- proof by direct method, Computer Science by J.

contradiction and conditional proof. P y
P. Tremblay and R
Manohar

Modulelll Graph Theory 29-27 Discrete Mathematical

Basic terminology: Different types of graphs — Directed and Structures with

undirected, Simple, Pseudo, Complete, Regular, Bipartite. Applications to

Incidence and degree, Pendant and Isolated vertex and Null Computer Science by J.

graph. Matrix Representation of graphs — Incidence and P. Tremblay and R

Adjacency matrices. Isomorphism and Sub graphs Manohar

ModulelV 30-36 Graph Theory by
Narsingh Deo

Euler & Hamiltonian Graphs :Walk, Path and Circuit, Connected

and disconnected graphs and components, Operations on graphs.

Euler Graphs, Fleury’s Algorithm,Hamiltonian circuits and

paths. Traveling salesman problem.

ModuleV 37-41 Discrete Mathematics
and Its Applications by

Trees- Rooted Tree, Binary tree, Binary search tree.Tree Kenneth H Rosen

traversals- preorder, post order and inorder traversals.Spanning

tree- depth first and breadth first search

Recommended Books & Reading List

1. Discrete Mathematical Structures with Applications to Computer Science by J. P. Tremblay and R Manohar,

Tata McGraw-Hill Publications, 1997.

2. Graph Theory by Narsingh Deo, Prentice-Hall of India publications, 2004. Malik, Thomson Learning , I
Edn.

3. Discrete Mathematics for Computer Science, Haggard, Thomson Learning , I Edn.

4. Discrete Mathematics and Its Applications by Kenneth H Rosen. Tata McGraw-Hill Publications.

5. Mathematical foundation of Computer Science by Y. N Sings. New Age international Publishers.

6. Bernard Kolman, Robert.C.Busby & sharon Ross, "Discrete Mathematical structures" Prentice Hall of India,

2001.

IMCA 302 MANAGEMENT INFORMATION SYSTEM
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Course Overview

Program IMCA

Semester 3

Course Code IMCA302

Course Title Management Information System
Type of Course Core

Contact Hours 4 hours per week

Credit 4

Course Description

Computer application is an area where students needs exposure to information systems and their use in Management.
In todays world information systems play a very crucial role in helping the Management in taking the right decision
at the right time specially in this highly competitive environment. This paper gives an insight into technology,

systems approach, management practices and the decision-making process.

Course Objectives
By the end of the course the students will be able to :

1.

RN

Understand technology

Understand various type of systems and the concept of organizational systems
Explain the concept of management

Develop a systems approach thinking

Understand various types of decision making

Course Outcomes
On successful completion of this course:

CO.No Course Objective Description
IMCA302.1 Identify technologies and their applications
IMCA302.2 Systems approach and application of technology
IMCA302.3 Levels of decision making and choosing and building a design of the appropriate
information system.
IMCA302.4 Various levels of management and their role in decision making process.
IMCA302.5 Design a structure of an information system based on the problem.
Detailed Syllabus:
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Topic

Session

References

Module I
Digital Firm-Concepts, Definition, Role, Control System,

Management Support, Management Effectiveness, Digital Firm.
E-Business and E-Commerce, System Concepts, Feedback and
Control, Corporate Planning, Types of strategies, Business
Planning, Balance Score Card, Strategic Business Planning.
Security Challenges- threats and vulnerabilities, controlling
threats, disaster management, information security.

1-10

Management Information
Systems, Waman S
Jawadekar, 4" Edition,
McGraw Hill

Module IT DSS, Decision Analysis, Organizational Decision 11-20 | Management Information
Making, concepts on information, Information Classification, Systems, Waman S
Knowledge and Knowledge management. Business Intelligence, Jawadekar, _4‘h Edition,
Expert Systems. System Analysis, General Model of MIS, Need McGraw Hill
and role of System Analysis, System development Model, OOA, Management Information
SSAD, OOSAD Development Life Cycle. Development process System, Laudon, Laudon &
of MIS, Process Model. Dass, 11" Edition, Pearson
Education
ModulellI Business Process Re-engineering, Value Stream 21-27 | Management Information
Model, MIS and BPR. DSS, GDSS, Knowledge Management Systems, Waman S
Systems, DSS in E-enterprises, Enterprise Management System, Jawadekar, .4th Edition,
ERP, SCM, CRM, EMS and MIS. McGraw Hill
Information system
for Modern
management,
Murdick, Rose &
Cloggett, PHI
ModulelV Technology of IS - Data Processing, Transaction 28-34 | Management Information
Processing, OLAP, TQM, Networks - Topology, Data Systems, Waman S
Communication, Unified Communications, Components of UC, Jawadekar, .4th Edition,
WiMAX. Database- Database Models, Database Design, McGraw Hill
RDBMS, Client-Server Architecture and implementation
strategies. Data Warehouse, Architecture of Data Warehouse,
Implementation.
ModuleV E-Business, Internet and WWW, E-Commerce, 35-40 Management Information

categories of E-Commerce, Electronic payment Systems, Content
Management Systems, Enterprise Portal, Security in e - business,
privacy issues, Tools for security management, Systems Control
and Audit, Global MIS - Outsourcing and Off shoring, Global
Business strategies.

Systems, Waman S
Jawadekar, 4" Edition,
McGraw Hill

Recommended Books & Reading List

1. Management Information Systems, Waman S Jawadekar, 4"Edition, McGraw Hill
2. Management Information Systems, O'Brien, Marakas and Behl, 9" Edition, Tata Mcgraw Hill

Publication.

3. Management Information System, Laudon, Laudon & Dass, 11™ Edition, Pearson
Management Information System, Davis & Olson, Tata McgrawHill Publication.

&

Education

5. Information system for Modern management, Murdick, Rose & Cloggett, PHI Publications.
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Course Overview

IMCA 303 DBMS AND NO SQL

Program IMCA

Semester 3

Course Code IMCA303

Course Title DBMS and NoSql

Type of Course Core

Contact Hours 4T+1T/P hours per week
Credit 4

Course Description

The course exposes the student to the fundamental concepts and techniques in database use and development as well
n for research in databases. It reviews topics such as conceptual data modeling, relational data

provides a foundatio

model, relational query languages, relational database design, transaction processing and NoSQL.

Course Objective

S

By the end of the course the students will be able to:
1. Introduces the basic concepts of a database system and query language.

2. Emphasizes the understanding of the fundamentals of relational database systems including data models, database

architectures, database manipulations and normalization.

3. Provides an understanding of new developments and trends such as distributed database, replication,

fragmentation and NoSQL.

Course Outcomes
On successful completion of this course :

CO.No Course Objective Description
IMCA303.1 Students will be able to define the architecture and functioning of Database
Management Systems. They can also describes how aggregates manifest themselves
in data models in NoSQL
IMCA303.2 Students will be able to illustrate the techniques for controlling the consequences of
concurrent data access and crash recovery.
IMCA303.3 Students will be able to apply normalization techniques to develop a good database
design.
IMCA303.4 Students will have the ability to create and maintain a relational database using SQL
and its advanced features.
IMCA303.5 Students will be able to summarize different applications of DBMS.
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Detailed Syllabus:

Topic Session References
Module I Overview of Database Systems: A Historical 1-7 Database Management
Perspective, Files System versus a DBMS, Advantages of a Systems,Raghu
DBMS. Describing and Storing Data in a DBMS : The Ramakrishnan and
Relational Model, Levels of Abstraction in a DBMS, Data Johannes Gehrke. Third
Independence. Structure of a DBMS.Introduction to Database o P
Design: Entities, Attributes and Entity Sets. Relationship and Edition, McGraw Hill,
relationship sets. Additional Features of the ER Model. 2003.
Module IT Relational Model: Introduction to the Relational | 8-14 | Database Management
Model. Integrity Constraints over Relations: Primary Key, Systems,Raghu
Foreign Key and General Constraints. E-R Model to Relational Ramakrishnan and
Model: Entity Sets to Tables, Relationship Sets to Tables, Johannes Gehrke, Third
Translating Relationship Sets with Key Constraints. Translating Edition, McGraw Hill,
Relationship Sets with Participation Constraints, Translating 2003.
Weak Entity Sets.
Modulelll Structured Query Language Overview of SQL, | 15-25 | Database Management
Basic Queries in SQL, UNION, INTERSECT and EXCEPT, Systems,Raghu
Nested Queries, Aggregate Operators, Null Values, String and Ramakrishnan and
Date Fl.lnC'[IOIlS', Complex Integrity Constraints in SQL, Triggers Johannes Gehrke, Third
and Views in SQL, Embedded SQL, Dynamic SQL and . .
Cursors.Relational Database Design Introduction to Schema Edition, McGraw Hill,
Refinement, Functional Dependencies, Normal Forms: First 2003.
Normal Form, Second Normal Form, Third Normal Form, Boyce
Codd Normal Form.
ModulelV Transaction Management, Concurrency 26-32 | Database Management
Control, Distributed System - The ACID Properties of a Systems,Raghu
Transaction, Concurrent Execution of Transactions: Ramakrishnan and
Serialisability, Anomalies Due to Interleaved Execution, Johannes Gehrke. Third
Schedules Involving Aborted Transactioqs, Logk—Based Edition, M cGraw, Hill,
Concurrency Control: Strict Two-Phase Locking (Strict 2PL), 2003
Deadlocks. Introduction to Crash Recovery: Stealing Frames ’
and Forcing pages, overview of ARIES. Dealing with
Deadlocks. Introduction to Distributed Database -
Distributed DBMS Architectures, Storing data in a
Distributed Databases: Replication, Fragmentation.
ModuleV Nosql Data Management - Introduction to NoSQL- (34-40 P. J. Sadalage and M.

Four types of NoSQL Databases - Aggregate data models -
Aggregates — Key-Value and Document Data Models —
Relationships — Graph Databases — Schemaless Databases —
Materialized views — Distribution Models — Sharding — Master-
Slave Replication — Peer-Peer Replication.

Fowler, "NoSQL Distilled:
A Brief Guide to the
Emerging World of
Polyglot Persistence",
Addison-Wesley
Professional, 2012

Recommended Books & Reading List

1. Database Management Systems,Raghu Ramakrishnan and Johannes Gehrke, Third Edition, McGraw Hill, 2003.
2. P. J. Sadalage and M. Fowler, "NoSQL Distilled: A Brief Guide to the Emerging World of Polyglot Persistence",

Addison-Wesley Professional, 2012.

S
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Database Systems: Design, Implementation and Management, Peter Rob, Thomson Learning, 7Edn.
Concept of Database Management, Pratt, Thomson Learning, 5Edn.
Database System Concepts , Silberchatz, Korth and Sudarsan, Fifth Edition, McGraw Hill, 2006
The Complete Reference SQL, James R Groff and Paul N Weinberg, Second Edition, Tata McGraw Hill, 2003.




IMCA 304 PRINCIPLES OF MANAGEMENT

Course Overview

Program IMCA

Semester 3

Course Code IMCA304

Course Title Principles of Management
Type of Course Core

Contact Hours 4 hours per week

Credit 4

Course Description

The course Principles of Management aims to provide basic knowledge about business domain and basic
guidelines for managing an organization. Course discuss about various management functions to be
performed in business firms.

Course Objectives
By the end of the course the students will be able to:

1.

ARE

Get insights into basic knowledge of Management theories and principles.

To make the students aware of basic concept of business functions and working environment.
To acquire knowledge about HR systems & procedures adopted for performance appraisal.
Understand and analyze the phases in recruitment process.

Acquire knowledge in various marketing techniques.

Course Outcomes
On successful completion of this course :

CO.No Course Objective Description
IMCA304.1
Students will be able to know about the guiding principles and theories of
IMCA304.2 Students will be able to understand the core functions of Management.
IMCA304.3 Students will be able to apply the stages of recruitment in different organization.
IMCA304.4 Students will be able to customize & suggest appropriate performance appraisal
system for the organisation.
IMCA304.5 Students will be able to evaluate the pros and cons of applying various marketing
strategies.
Detailed Syllabus:
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Management-mportance, scope. Core Marketing
Concepts, Marketing research.Customer value, Customer
relationship management.Brand Equity.Product Life
Cycle, Pricing Strategies.Distribution Channels,
Promotions — Sales promotions, advertising and public
relations.

Marketing Information System.

Topic Session References
ModuleI Introduction : Basic Managerial Concepts, 1-9 Principles of Management, R N
Levels of management, managerial skills.Concept of Gupta, S.Chand & Company Ltd.
management principles, nature and need of -Principles of Management, L. M
management.Management functions.Management thought Prasad, Sultan ChandPublications
— classical approach -Management Theory &
Scientific management, fayol’s management.Bureaucratic practice ,J S Chandan
approach, systems approach, Contingency approach.
Module IT Planning & Organising Planning — 10-16 | Essentials of Management —
Meaning, nature, structure, steps, effective Koontz & Wheinrich, 7th Edition,
planning. MBO, SWOT Analysis. Organizing — meaning, PHI Pgblications
ture. Formal and informal, types of -Principles of Management, R N
proces".s, s.truc ) . L yp . Gupta, S.Chand & Company Ltd.
organization.Departmentation, delegation of authority. -Principles of Management, L M
Prasad, Sultan Chand Publications
-Management Theory &
practice ,J S Chandan
Modulelll Staffing & Communication. Staffing — 17-27 | Essentials of Management —
meaning, nature.Staffing process, recruitment & Koontz & Wheinrich, 7th Edition,
selection. Directing, supervision.Motivation — PHI Publications
significance, motivational theories- Maslow's need -Principles of Management, R N
hierarchy, McGregor's Theory X & Theory Y. Gupta, S.Chand & Company Ltd.
Leadership.Communication — formal and informal, Oral -Principles of Management, L. M
and written, barriers, effective communication. Prasad, Sultan Chand Publications
Controlling-concepts, steps, objectives, features of a good -Management Theory &
control system. practice ,J S Chandan
ModulelV Organizational Behavior Organizational 28-34 | Organisational Behavior, S.S
behavior — Key elements, scope. Models of OB, Khanka, S.Chand & Company
Individual behavior.Personality, attitudes values and job Ltd
satisfaction.Group behavior.Team building- Types,
process, roles.
ModuleV Marketing Management_Marketing 35-40 Marketing management — Kotler,

Keller, Jha and Koshy, 13th
edition, Pearson Education
-Principles of Management, R N
Gupta, S.Chand & Company Ltd.

Recommended Books & Reading List
Management Theory & practice ,J S Chandan

ok wnN =
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Principles of Management, R N Gupta, S.Chand & Company Ltd.

Essentials of Management — Koontz & Wheinrich, 7th Edition, PHI Publications
Principles of Management, L. M Prasad, Sultan Chand Publications

Organisational Behavior, S.S Khanka, S.Chand & Company Ltd

Marketing management — Kotler, Keller, Jha and Koshy, 13th edition, Pearson Education




Course Overview

IMCA 305 VISUAL PROGRAMMING(C#.NET)

Program IMCA

Semester 3

Course Code IMCA 305

Course Title Visual Programming (C#.NET)
Type of Course Core

Contact Hours 4T+1T/P hours per week
Credit 4

Course Description

This course provides a comprehensive introduction to Visual Programming Tools using C#.NET. By the end of the
course, the student should be able to easily understand all the major aspects of Visual Programming Tools and C#
language .The students will get familiar with MS Sql as the backend of the application At the end of the course they
use C# language to produce their own windows based applications with Database Connectivity.

Course Objective

S

By the end of the course the students will be able to:

Create

AW

Be familiar with Visual studio.net Framework
Be familiar with C# Language.
Develop windows applications.

applications with database connectivity.

Be familiar with creation of web based applications

Course Outcomes
On successful completion of this course :

CO.No Course Objective Description
IMCA305.1 Students will be able to list all the tools and features of visual studio framework.
IMCA305.2 Students will be competent to use the visual studio framework and ms sql database.
IMCA305.3
Students will be able to justify the usage of different tools to create windows-based
applications.
IMCA305.4 Students will be able to design and develop applications with database connectivity
by the use of C#.net language.
IMCA305.5 Students will be able to test and maintain the applications created in visual studio
framework with MS SQL as data base.
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Detailed Syllabus:

Topic Session References
Module I The C# Environment: Origins of .Net 1-7 E Balagurusamy,”
Technology, .NET Framework, Common Language Runtime. Programming with
Overview of C#: Simple C# program, Namespaces, Comments, C#”, (TMH)
Command line arguments, Main with a class, Interactive input.
Module IT Literals, Variables and Data Types - Operators and 8-14 E Balagurusamy,”
Expressions - Decision making and branching - Decision making Programming with
and Looping.Methods in C# - Handling Arrays - Manipulating C#”, (TMH)
Strings: Creating strings, string methods, inserting strings,
comparing strings, mutable strings, arrays of strings.
ModulellI Classes and Objects: introduction, basic principles of 15-21 E Balagurusamy,”
OOP. defining a class, adding variables, methods, member Programming with
access modifiers, creating objects, accessing class C#”, (TMH)
members ,constructors, overloaded constructors, static members,
copy constructors,destructors,member initialization,  this
reference, nesting of classes, constant members. Inheritance and
Polymorphism -Interface - Operator Overloading - Delegates
and Events - Managing Errorsand Exceptions
ModulelV WindowsApplication:Event-driven program 23-27 CMuthu,“VisualC#.N
model,classes used in windows application,textbox and label et”
controls,button control,checkbox control,radiobutton
control,groupbox control,Listbox control,checkedlistbox
control,combobox control,monthcalendar control. Menu control,
dialog box.
ModuleV 28-40 CMuthu,“Visual C#.N
DatabaseConnectivity:Introduction,advantages of et”

ADO.net,managed Providers,Developing simple ADO.net based
application,Creation of Data table,Retrieving data from
Tables,Table Updation,Disconnected data Access through
Dataset object.Basic web controls: Introduction,Advantages of
ASP.Net, ASP.Net object model, Server side controls, server
side processing of client side events, creating the first ASP.Net

page

Recommended Books & Reading List
1. E Balagurusamy,” Programming with C#”, (TMH)

2. C Muthu,“VisualC#.Net”
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IMCA 306 DBMS PRACTICAL (ORACLE & MONGODB)

Course Overview

Program IMCA

Semester 3

Course Code IMCA 306

Course Title DBMS Practical (ORACLE & Mongodb)
Type of Course Core

Contact Hours 4 hours per week

Credit 2

Course Description

The course presents an introduction to ORACLE and MongoDB with an emphasis on how to organize, maintain and
retrieve - efficiently, and effectively - information from a DBMS.

Course Objectives

By the end of the course the students will be able to:

1. Provide an introduction to ORACLE and MongoDB, with an emphasis on how to organize, maintain and retrieve
- efficiently, and effectively - information from a DBMS.

2. Introduces queries to insert data, update, delete and fetch the data from the tables.

3. Describe merging of tables using aggregate functions, nested queries, clauses to filter and sort the data, has been
covered in detail.

Course Outcomes
On successful completion of this course :

CO.No Course Objective Description

IMCA306.1 Students will be able to understand the working of DBMS.

IMCA306.2 Students will be able to Create and alter table structures using ORACLE.

IMCA306.3 Students will be able to Build subqueries to extract rows from processed data.

IMCA306.4 Students will be able to formulate queries to perform Insert, update and delete, select
and rollback operations in a database.

IMCA306.5 Students will be able to create and manipulate collections in Mongodb and perform
various operations.
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Detailed Syllabus:

Topic Session
Module I 1-7
Building a database: Table by table
a) Table creation with constraints(primary key,
referential integrity constraints, not null, check
constraints and unique constraints)
b) Display a table’s structure.
¢) Create Index.
d) Drop and Truncate table.
e) Listing all tables.
f)  Altering the table structure.
Module IT 8-16
Data manipulation language (DML) commands
a) Row insertion, deletion and updating.
b) Save using COMMIT.
c) Inserting Table rows with a subquery.
d) Restoring table contents (Rollback).
Basic SELECT statements
a) Simple select query
b) Using arithmetic operators in SQL statements
c¢) Using DISTINCT statement.
d) Selecting rows with conditional restrictions
(>,<, =, <>, >=, <=, BETWEEN, IN, ALL,
LIKE, IS NULL /IS NOT NULL)
e) SELECT with Logical Operators (AND, OR
and NOT).
ModulellI 17-23

Advanced SELECT Statements

a) Sorting Data - ORDER BY
b) Aggregate Functions — COUNT, MIN ,MAX
SUM ,AVG
¢) SELECT with GROUP BY & HAVING clause.
d) Subqueries — Nested Queries (IN, ALL, ANY, SOME)
e) Create & Drop View.

Create & Replace complex Data types. Insert and select data to
and from complex data types.
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ModulelV 24-32
Joining database tables & SQL Functions

Joining Tables
a) Left outer join
b) Right outer join
c) Full Outer Join

d) EXISTS and NOT EXISTS
e) Union, Intersect, and Difference (Except)
SQL Functions

a) Numeric Functions(ABS, ROUND,
TRUN, SQRT, MOD)

b) String Functions(CONCAT,
UPPER/LOWER, SUBSTR,)

ModuleV 33-40
NoSQL — MongoDB

a) Create & Drop database in Mongodb,

b) Create collection and Drop collection,

¢) Insert, Find, and Update & Delete documents.
d) Find with Projection,

e) Sorting, Indexing & Create Backup

Recommended Books & Reading List
1. ORACLE DATABASE 11G, THE COMPLETE REFERE by LONEY and KEVIN, McGraw Hill
2. SQL & PI/SQL for Oracle 11g Black Book,Dr.P.S Deshpande, Wiley publication
3. MongoDb: The Definitive Guide, Second Edition by Kristina Chodorow, O'Reilly Media publication;
Second edition (June 4, 2013)
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https://www.amazon.com/Kristina-Chodorow/e/B003XFYXN4/ref=dp_byline_cont_book_1

IMCA 307 VISUAL PROGRAMMING PRACTICALS

Course Overview

Program IMCA

Semester 3

Course Code IMCA 307

Course Title Visual Programming Practicals
Type of Course Core

Contact Hours 4 hours per week

Credit 2

Course Description

This course provides an in-depth knowledge of Visual Studio Framework using C#.NET. By the end of the course,
the student should be able to easily develop windows based application in visual studio framework using C#
language and MS SQL as back end .The students will also be able to develop a basic web application in Visual
Studio Framework at the end of the course.

Course Objectives
By the end of the course the students will be able to:
1. Get in-depth knowledge of Visual studio.net Framework
Get in-depth knowledge of C# Language.
Able to develop windows applications.
Create applications with database connectivity.
Be familiar with creation of web based applications

sk wnN

Course OQutcomes
On successful completion of this course :

CO.No Course Objective Description
IMCA307.1 Students will be familiar with all the tools and features of visual studio framework.
IMCA307.2 Students will be competent to use the visual studio framework and ms sql database.
IMCA307.3

Students will be able to justify the usage of different tools to create windows-based
applications and also in-depth knowledge about MS SQL Database.

IMCA307.4 Students will be able to design and develop applications with database connectivity
by the use of C#.net language.

IMCA307.5 Students will be able to test and maintain the applications created in visual studio
framework with MS SQL as data base.
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Detailed Syllabus:

Topic

Session

1.Create a program in C# to demonstrate command line
arguments.

2.Create a program in C# to demonstrate pass by value and pass
by reference

3. Create a program in C# to demonstrate two dimensional array.
4. Create a program in C# to demonstrate jagged array.

5. Create a program in C# to demonstrate method overloading.

6. Create a program in C# to demonstrate string manipulations.

1-7

7. Create a program in C# to demonstrate classes and objects.

8. Create a program in C# to demonstrate constructor
overloading.

9.Create a program in C# to demonstrate nesting of classes.

10. Create a program in C# to demonstrate multilevel
inheritance.

8-18

11. Create a program in C# to demonstrate hierarchical
inheritance.

12. Create a program in C# to demonstrate method overriding.
13. Create a program in C#to demonstrate abstract classes and
abstract methods.

14. Create a program in C# to demonstrate interfaces.

15. Create a program in C# to demonstrate operator overloading.
16. Create a program in C# to demonstrate delegates and events

16-27

17. Create a program in C# to demonstrate exception handling.

18. Create a program in C# to demonstrate windows forms
application.

19.Create a program in C# to demonstrate database application
using ADO.Net.
20. Create a program in C# to demonstrate web application using

ASP.Net

27-40

Recommended Books & Reading List
1. E Balagurusamy,” Programming with C#”, (TMH)
2. CMuthu,“VisualC#.Net”
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Semester IV

IMCA 401 TECHNICAL COMMUNICATION

Course Overview

Program IMCA
Semester 4
Course Code IMCA 401
Course Title Technical Communication
Type of Course Core
Contact Hours 4T+1T/P hours per week
Credit 4
Description

Course

This course is designed according to the changing language needs of the students and makes them ‘industry-ready in
terms of language and presentation skills. It is an introduction to technical and professional writing. It mainly focuses
on basic principles of good writing and on types of documents common in scientific and technical fields and
organizations. The purpose of technical communication is to help the target audience understand the subject quickly
and complete a task correctly. While the emphasis is on writing, oral communication in varied formal and informal
context forms an important component of the course. It helps the students to accomplish a task by explaining what
they need to do and how to do it.

Course Objectives

By the end of the course the students will be able to:

1.

ok wnN

Understand the dynamics of Communication in the Technical world.
Expose to the different forms of Business communication.

Develop oral and written communication skills.

Understand functional grammar and style of writing.

Understand different reading and listening strategies.

Equip different skills to face interviews, Group Discussions &presentation.

Course Outcomes

On successful completion of the course, the students will be able to:

CO.No Course Outcome Description

IMCAA401.1 | Students will be able to understand the dynamics of communication in the technical world.

MCA401 2

dents will be able to apply grammatically accurate sentences.

IMCA401.3

Students will be able to develop corporate skills needed for employment in the industry.

IMCA401.4 | Students will be able to explain events, processes, and situations

IMCAA401.5

Students will be able to create a job application along with CV.
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Detailed Syllabus

Topic

Session

References

Module I Nature of Technical
Communication:Stages of communication,
Channels of communication, Technical
communication skills, Barriers to effective
communication. Types of communication.
Style in Technical
Communication:Technical style, ABC of
Technical Communication, Objectivity in
Technical Communication

Rizvi, M. Ashraf. Effective Technical
Communication. New Delhi: Tata
McGraw-Hill Publishing Company, 2007
(ETC) (pages 1-20,34- 50)

Module IT Reading- Reading activities
(Skimming, Scanning, Note making),
Critical Reading - Finding key information
in a given text, Reading and interpreting a
visual material.

Writing- Free writing on a given topic.
Describe People, Places, Incidents, General
and Specific description of various objects.
Speaking- Introducing oneself, Speaking in
Formal situation (teachers, officials,
foreigners). Telephone skills — Telephone
etiquette.

Grammar- Parts of Speech ,Tenses

13-23

Rizvi, M. Ashraf. Effective Technical
Communication. New Delhi: Tata
McGraw-Hill Publishing Company.

Module ITT Reading- Reading and
language comprehension, Reading different
kinds of texts.

Writing- Writing Effective Sentences-
Sentence Structure, Types of Sentences.
Dialogue Writing.

Speaking - Group Interaction, Responding
to questions.

Grammar- Subject Verb Agreement,
Clauses, Phrases, Idioms, Framing
questions.

24-31

Rizvi, M. Ashraf. Effective Technical
Communication. New Delhi: Tata
McGraw-Hill Publishing Company, 2007
(ETC)( pgs. 222, 323 — 332)

Module IV Reading - Reading Method
Writing - Letter Writing Skills, Personal
and Business Letters, Letters of Inquiry,
Letters Placing Orders, Complaint and
Adjustment Letters.

Speaking - Group Discussion (Group
Discussion Strategies

Grammar - Prefixes, Suffixes, Word
Formation, Compound Words, Word
Association, Synonyms and Antonyms. If
conditional Clause

32-35

Rizvi, M. Ashraf. Effective Technical
Communication. New Delhi: Tata
McGraw-Hill Publishing Company, 2007
(ETC)(pgs.253,176- 179
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Module V Reading: Reading and
Interpreting Graphic Information.

Writing - E-mail Messages
Resumes and Job Application

Speaking - Professional Speaking -Job
Interviews

Grammar - Active Voice & Passive Voice,
Direct and Indirect Speech.

36-40

Rizvi, M. Ashraf. Effective Technical
Communication. New Delhi: Tata
McGraw-Hill Publishing Company, 2007
(ETC) (pgs. 139- 164,256-257,391-
422,441-451)

References:

1. V.Sasikumar, P.Kiranmai Dutt and Geetha Rajeevan,.
University Press and Mahatma Gandhi University.

A Course in Reading Skills for Academic Purposes by Glendinning, Eric H. and BeverlyHolmstrom
Communication Studies by Sky Massan

Course in Spoken English for Academic Purposes by Anderson, Kenneth, Joan Maclean and Tony Lynch
A textbook of ENGLISH PHONETICS for Indian students — T. Balasubramanian.

SAE
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IMCA 402 JAVA

Course Overview

Program IMCA

Semester 4

Course Code IMCA402

Course Title JAVA

Type of Course Core

Contact Hours 4T+1T/P hours per week
Credit 4

Course Description

This course introduces computer programming using the JAVA programming language with object-oriented
programming principles. It also introduce the students to use java swing and jdbc to create robust console and GUI
applications.

Course Objectives
By the end of the course the students will be able to:
1 Write, compile and execute Java programs

Build robust applications using Java's object-oriented features
Create robust applications using Java class libraries

Develop platform-independent GUIs

Read and write data using Java streams

u kA W

Course Outcomes
On successful completion of this course :

CO.No Course Objective Description
IMCA402.1 Students will be able Define the basic fundamentals of JAVA
IMCA402.2 Students will be able to Differentiate between C , C++, JAVA
IMCA402.3 Students will be able to Apply Oops concepts in JAVA
IMCA402.4 Students will be able to Create GUI application using JAVA SWING and establish

database connection using JDBC

IMCA402.5 Students will be able to explain the concept of multiple inheritance using interfaces
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Detailed Syllabus:

Topic

Session

References

Module 1

Introduction to Java Programming: Basic concepts of Object
oriented programming , Java history, Java Features, How java
differs from C and C++ , Java Virtual Machine , Java Program
structure , Variables , Data types, Operators , Reading Console
input and Writing Console output , Control structures , Arrays ,
Strings

1-7

Programming With
Java, E .
Balagurusamy.

Module 11

Object oriented Programming: Classes and Objects , Access
Specifiers , Methods, Method overloading, Static members ,
inheritance , method overriding , Abstract Classes and Wrapper
Classes, final , super and this keyword. Packages : Creating
Packages , Accessing a package , Using a package, Adding a
class to a Package. Interfaces: Defining interface , Extending
interface , Implementing interface

8-15

Programming With
Java, E .
Balagurusamy.

ModulellI Exception handling: the concept of exceptions , types
of exceptions , syntax of exception handling , Multiple catch
statements , Using finally statement, user defined exceptions.
Threads: Thread life cycle , Creating Threads - Extending the
thread class and Implementing the Runnable interface, Thread
priority , Synchronization. Input/Output in java : Stream
classes ,Byte stream classes , Character stream classes, Reading/
writing characters , Reading/writing bytes, Random access files.

16-26

Programming With
Java, E .
Balagurusamy.

ModulelV Applets : Applet life cycle , The Applet Tag , Adding
Applet to HTML file , Running the Applet , Passing parameters
to Applets. The Graphics class: Drawing and filling shapes
( Lines, Rectangles , Arcs , Oval). AWT: Awt classes , Window
fundamentals, closing AWT Window or Frame , Layout
managers , Event handling — delegation event model , event
classes ,Sources,Listeners.

27-33

Programming With
Java, E .
Balagurusamy.

ModuleV Java Swing: Swing Package and classes , Components
and Containers , Text Input, Choice components, Menus and
Dialog Boxes. JDBC: JDBC Architecture , Types of JDBC
drivers , Establishing Connection interface , Types of Statement
objects (Statement , Prepared statement and Callable statement) ,
ResultSet , Rowset , Transactions (inserting , updating and
deleting records)

34-40

The Complete
Reference JAVA by
Herbert Schildt, TMH
Publication.

Recommended Books & Reading List

1. Programming With Java, E . Balagurusamy, Mc Graw Hill Education.
2. The Complete Reference JAVA by Herbert Schildt, TMH Publication.
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IMCA 403(a) ELECTIVE I- CLIENT SERVER COMPUTING

Course Overview

Program IMCA

Semester 4

Course Code IMCAA403(a)

Course Title Client Server Computing
Type of Course Elective

Contact Hours 4 hours per week

Credit 4

Course Description

Client Server Computing Model defines the way successful organizations will use technology during the next decade.
As a result knowledge of client server architecture has become an essential part of computer science. The main
objective is to provide the basic concepts of client server computing and the new technologies involved in it.

Course Objectives

By the end of the course the students will be able to:
1. To introduce the client server architecture and fundamentals of distributed systems.
2. To understand Distributed Systems, distributed computing environment
3. Familiar with Distributed computing environment

Course Outcomes
On successful completion of this course :
CO.No Course Objective Description

IMCA403(a).1 Students will be able to define the underlying concepts in client server development
using common access databases

IMCA403(a).2 Students will be able to examine the techniques which are required to develop
network application/ internet based application.

IMCA403(a).3 Students will be able to differentiate between two-tier and three-tier architectures.

IMCA403(a).4 Students will be able to design and Set up a client /server environment using LAN
and WAN Scenarios.

IMCA403(a).5 Students will be able to analyze the concept of middleware, and communication
protocols. Needs
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Detailed Syllabus:

Topic Session References
Module I 1-8 Tanenbaum and Van Steen,
Overview of C/S Computing: Definition, Benefits & Distributed Systems Principles
Evolution, Hardware & Software, Trends, Evolution and Paradigam Pearson
of operating systems, networking trends. Overview of Education, 2005
C/S applications: components, classes, categories. Dawna Travis Dewire , Client
Overview of C/S computing: Dispelling the Myths, Server Computing, McGraw
Obstacles- Upfront and hidden, open systems and Hill International
standards, Standards setting organizations, factors of
success.
Module IT Client hardware and software: Client 9-17 Tanenbaum and Van Steen,
components and operating systems. What is Distributed Systems Principles
GUI?,Xwindow vs. windowing, database access. and Paradigam Pearson
Application logic client software products: GUI Education, 2005
environments, converting 3270/5250 screens, Dawna Travis Dewire , Client
Database access tools. Client requirements: GUI Server Computing, McGraw
design standards, Open GUI standards, Interface Hill International

dependents, testing interfaces, development aides.

ModulellI Server hardware: Benchmarks, categories 18-25 Tanenbaum and Van Steen,
of servers, features and classes of server machines. Distributed Systems Principles
Server Environment: eight layers of software, network and Paradigam Pearson
management and computing environments, Education, 2005

extensions, Network operating systems, loadable Dawna Travis Dewire , Client
modules. Server operating systems: OS/2, Windows Server Computing, McGraw
new technology, UNIX based operating systems. Hill International

ModulelV Server Requirements: Platform 26-36 Tanenbaum and Van Steen,
independence, transaction processing, connectivity, Distributed Systems Principles
intelligent database, stored procedures, Triggers,Load and Paradigam Pearson
Leveling, Optimizer, testing and diagnostics tools, Education, 2005

real ability backup and recovery mechanisms. Dawna Travis Dewire , Client

Server Computing, McGraw
Hill International

ModuleV Server data management and access tools: |37-40 Tanenbaum and Van Steen,
Data manager features, data management software. Distributed Systems Principles
Database gateways. LAN hardware and software, and Paradigam Pearson

. Education, 2005
N k >
etwork Operating Systems Dawna Travis Dewire , Client

Server Computing, McGraw
Hill International

Recommended Books & Reading List

Dawna Travis Dewire , Client Server Computing, McGraw Hill International

2. Tanenbaum and Van Steen, Distributed Systems Principles and Paradigam Pearson Education, 2005
3. Orfali,Harkey and Edwards, The Essential Client server Survival guide, 2Nd edition Galgotia, 2003
4. Jeffrey.D.Schan, C/S Application and Architecture, Novell Press, BPB

=
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5. Joe Salami, Guide to C/S Databases, Bpb Publn., 1994 7. David Vaskevitch , Client Server Strategies,
Galgotia, 1994

IMCA 403(b) ELECTIVE I-PARALLEL PROCESSING

Course Overview

Program IMCA

Semester 4

Course Code IMCA403(b)
Course Title Parallel Processing
Type of Course Elective

Contact Hours 4 hours per week
Credit 4

Course Description

This course will cover a range of topics involved in designing and programming parallel architectures. The course
will focus on the most common type of parallel machines: shared and distributed memory multi-processor
systems.The course will also cover other parallel machines and programming paradigms including data-flow, vector
processing, and multi-threaded architectures.

Course Objectives

By the end of the course the students will be able to:

1. Be familiar with Parallel Processing concepts

2. Define terminology commonly used in parallel computing, such as efficiency and speedup.

3. Describe different parallel architectures, inter-connect networks, programming models, and algorithms for
common operations such as matrix-vector multiplication.

Course Outcomes
On successful completion of this course :
CO.No Course Objective Description

IMCA403(b).1
Students will be able to list all terminology commonly used in parallel computing

IMCA403(b).2

Students will become familiar with different parallel architectures
IMCA403(b).3

Students will be able to justify the use of parallel processing algorithms
IMCA403(b).4

Students will be able to design parallel systems

IMCA403(b).5 Students will be able to analyze the different parallel processing architectures
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Detailed Syllabus:

Topic

Session

References

Module 1

Introduction to parallel Processing, Evolution of Computer
Systems, Parallelism in Uniprocessor systems,Parallel Computer
Structures, Architectural Classification Schemes, Parallel
processing Applications.

1-5

Computer Architecture &
Parallel Processing By Kai
Hwang & Faye A. Briggs.
McGraw Hill International
Editions.

Module IT Pipelining: An overlapped parallelism, Instruction 5-11 | Computer Architecture &

and Arithmetic Pipelines, Principles of Designing Pipelined Parallel Processing By Kai

Processors.Vector Processor Requirements, Pipeline Computers Hwang & Faye A. Briggs.

and Vectorization Methods, Pipeline chaining and Vector loops, McGraw Hill International

Vectorization and Optimization Methods. Editions.

ModuleIll SIMD Array Processors, SIMD Interconnection | 12-23 | Computer Architecture &

Networks, Parallel Algorithms for Array Processors,Associative Parallel Processing By Kai

Array Processing — Associative Memory Organizations Hwang & Faye A. Briggs.
McGraw Hill International
Editions.

ModulelV Multiprocessor Architecture and Programming, 24-27 | Computer Architecture &

Functional Structures, Interconnection Network .Inter-process Parallel Processing By Kai

Communication Mechanisms, System Deadlock and Protection. Hwang & Faye A. Briggs.
McGraw Hill International
Editions

ModuleV Data Flow Computers 28-40 Computer Architecture &

Data Driven Computing and Languages, Data Flow Computer
Architectures

Parallel Processing By Kai
Hwang & Faye A. Briggs.
McGraw Hill International
Editions

Recommended Books & Reading List

1. Computer Architecture & Parallel Processing By Kai Hwang & Faye A. Briggs. McGraw Hill International

Editions.

2. Advanced Computer Architecture Parallelism, Scability & Programmability by Kai Hwang, McGraw Hill

International Editions

3. Modern Computer Architecture By Rafiquzzaman & Chandra, Galgotia.

4. Perspectives in Computer Architecture by P.V.S. Rao, PHI.
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IMCA 403(c) ELECTIVE I- ENTERPRISE RESOURCE PLANNING

Course Overview

Program IMCA

Semester 4

Course Code IMCA403 (c)

Course Title Enterprise Resource Planning
Type of Course Elective

Contact Hours 4 hours per week

Credit 4

Course Description

This course will introduce you to enterprise systems and show how organizations use enterprise systems to run their
operations more efficiently and effectively. You will learn about the critical success factors and implementation
strategies that lead to enterprise system success, and about the informational, knowledge, and decision-making
opportunities afforded by enterprise systems. By this learners learns about Fundamentals of enterprise resource
planning (ERP) systems concepts, and the importance of integrated information systems in an organization. The
focus of this course is on illustrating procurement, production, and sales business processes using ERP software.

Course Objectives
By the end of the course the students will be able to:
1. Understanding of the fundamental concepts of ERP systems, their architecture, and working of different modules,

technologies and implementation and post implementation activities of in ERP.
2. Students will also able to understand the present trends and future developments in the field of Enterprise
resource planning.

Course Outcomes
On successful completion of this course :
CO.No Course Objective Description

IMCA403(c).1 Understand the fundamental concepts of ERP systems.

IMCA403(c).2 Understand the Technologies used and Business modules of ERP systems.

IMCA403(c).3 | To Learn about different implementation phases of ERP Software solutions

IMCA403(c).4 To Learn about post implementation process of ERP Software solutions

IMCA403(c).5 Understand emerging and trends in ERP Systems through various case studies related
to ERP Systems.
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Detailed Syllabus:

ERP Present and Future: ERP for Manufacturing Industries -
ERP for Service Industries - Enterprise Application Integration
(EAID).ERP and Total Quality Management (TQM) - Future
Directions and trends in ERP. ERP and security.

Case Study - Oracle ERP implementation at Maruti Suzuki

Topic Session References

Module 1 1-7 Rajesh Ray,

Introduction to ERP: Need for ERP, History of ERP.Justifying Enterprise Resource

ERP II.lvestrnent, Risks and Benefits of ERP. ERP-The Indian Planning, McGraw

scenario, ERP Vendors. Hill Education (India)
Pvt Ltd.

Module IT 8-16 Alexis Leon, ERP

ERP Business modules and Related technologies: ERP Demystified,

Business modules- Financial, Manufacturing, HR Management, McGraw Hill

Plant Maintenance, Material Management.Quality Management, Education (India) Pvt

Marketing, Sales, Distribution and other services. Related Ltd., Third edition.

Technologies.Business Intelligence and Business Analytics, E-

commerce and E-Business.

Modulelll 16-26 Alexis Leon, ERP

ERP Implementation: Implementation challenges.ERP Demystified,

Implementation  strategies, ERP  Implementation life McGraw Hill

cycle.Implementation methodologies, ERP deployment methods. Education (India) Pvt
Ltd., Third edition.

ModulelV 27-33 Alexis Leon, ERP
Demystified,

ERP Post Implementation: .Post-Implementatior'l Activities, McGraw Hill

Employees and Employee resistance,Contracts with vendors- ) )

consultants.Employees,  Trainings and  Education.Data Education (India) Pvt

Migration, Project Management and Monitoring.Success and Ltd., Third edition.

Failure factors of an ERP Implementation.

ModuleV 34-40 Alexis Leon, ERP

Demystified,
McGraw Hill
Education (India) Pvt
Ltd., Third edition.

Recommended Books & Reading List

1. Rajesh Ray, Enterprise Resource Planning, McGraw Hill Education (India) Pvt Ltd.

2. Alexis Leon, ERP Demystified, McGraw Hill Education (India) Pvt Ltd., Third edition.

3. Alexis Leon, Enterprise Resource Planning, McGraw Hill Education (India) Pvt Ltd., Fourth edition.
4

ERP and Supply Chain Management by Christian N. Madu, Publisher: CHI
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IMCA 404 SYSTEM SOFTWARE

Course Overview

Program IMCA

Semester 4

Course Code IMCA404
Course Title System Software
Type of Course Core

Contact Hours 4 hours per week
Credit 4

Course Description

Introduce the concept of finite automata and terminologies related to it like DFA, NDFA, Turing machines. To make
students understand the design concepts of various system software like Assembler, Linker, Loader and Macro pre-
processor, Utility Programs such as Text Editor and debugger.

Course Objectives
By the end of the course the students will be able to:

Distinguish different software into different categories.

Design, analyze and implement one pass, two pass or multi pass assembler.
Ddesign, analyze and implement loader and linker.

Design, analyze and implement macro processors.

Critique the features of modern editing

GTh W

Course Outcomes
On successful completion of this course :

CO.No Course Objective Description

IMCA404.1 Students will be able to understand Finite state automata, DFA, NDFA, loaders,
linkers, macroprocessors.

IMCA404.2 Students will be able to know structure of assemblers in detail.

IMCA404.3 Students will be able to apply data structures into design of various types of system
software components.

IMCA404.4 Students will be able to analyze algorithms to fine tune them.

IMCAA404.5 Students will be able to design a editor.
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Detailed Syllabus:

Topic Sessio References
n
Module I 1-10 | Leland L. Beck, “System
FINITE AUTOMATA- Introduction- Basic Mathematical Software — An Introduction
Notation and techniques- Finite State systems — Basic to Systems Programming”,
Definitions — Finite Automaton — DFA & NDFA — Regular Pearson Education Asia.
languages- Regular Expression — Equivalence of NFA and DFA
— — Equivalence of finite Automaton and regular expressions — Peter Linz, “An Introduction
Minimization of DFA- — Pumping Lemma for Regular sets. to Formal Language and
Grammar- Types. of .Grarnrnar — Context FI‘BE? Grammqrs and Automata”, Third Edition,
Lan.gl.}a.ges— Derlv.atlons anq Languages. Turing Machines - Narosa Publishers, New
Definitions of Turing machines — Models — Computable )
languages and functions —Techniques for Turing machine Delhi.
construction — Multi head and Multi tape Turing Machines.
Module IT 8-15 | Leland L. Beck, “System
INTRODUCTION - System software and machine architecture - Software — An Introduction
The Simplified Instructional Computer (SIC) Machine to Systems Programming”,
architecture - Data and instruction formats - addressing modes - Pearson Education Asia.
Instruction sets - I/0O and programming
ModulelIl 16-25 | D. M. Dhamdhere, “Systems
ASSEMBLERS - Basic assembler functions- A simple SIC Programming and Operating
assembler —Assembler algorithm and data structures -Machine Systems”, Second Revised
dependent assembler features -Instruction formats and Edition, Tata McGraw-Hill
p
addressing modes —Program relocation -Machine independent John J. Donovan “Systems
assembler features -Literals —Symbol-defining statements — Programming”, Tata
Expressions -One pass assemblers and Multi pass assemblers - McGraw - Hill Edition.
Implementation example -MASM assembler.
ModulelV LOADERS AND LINKERS- Basic loader functions- | 26-31 | John J. Donovan “Systems

Design of an Absolute Loader —A Simple Bootstrap Loader -
Machine dependent loader features -Relocation —Program
Linking —Algorithm and Data Structures for Linking Loader -
Machine-independent loader features - Automatic Library
Search —Loader Options -Loader design options -Linkage editors
—Dynamic Linking -Bootstrap Loaders -Implementation
example- MSDOS linker

Programming”, Tata
McGraw - Hill Edition.

Leland L. Beck, “System
Software — An Introduction
to Systems Programming”,
Pearson Education Asia.
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ModuleV 32-40 | D. M. Dhamdhere, “Systems

MACRO PROCESSORS- Basic macro processor functions - Programming and Operating
Macro Definition and Expansion — Macro Processor Algorithm Systems”, Second Revised
and data structures -Machine-independent macro processor Edition, Tata McGraw-Hill.
features -Concatenation of Macro Parameters —Generation of

Unique Labels —Conditional Macro Expansion —Keyword Macro John J. Donovan “Systems
Parameters-Macro within Macro. SYSTEM SOFTWARE Programming”, Tata
TOOLS- Text editors -Overview of the Editing Process -User McGraw - Hill Edition.

Interface — Editor Structure. -Interactive debugging systems-
Debugging functions and capabilities — Relationship with other
parts of the system — User-Interface Criteria

Recommended Books & Reading List

1. Leland L. Beck, “System Software — An Introduction to Systems Programming”, Pearson
Education Asia.
D. M. Dhamdhere, “Systems Programming and Operating Systems”, Second Revised
Edition, Tata McGraw-Hill.
John J. Donovan “Systems Programming”, Tata McGraw - Hill Edition.
Mishra K L P and Chandrasekaran N, “Theory of Computer Science — Automata,
Languages and Computation”, Third Edition, Prentice Hall of India
Harry R Lewis and Christos H Papadimitriou, “Elements of the Theory of Computation”,
Second Edition, Prentice Hall of India, Pearson Education, New Delhi.
Peter Linz, “An Introduction to Formal Language and Automata”, Third Edition, Narosa
Publishers, New Delhi.

N

PN AW
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Course Overview

IMCA 405 E-Commerce

Program IMCA

Semester 4

Course Code IMCA405
Course Title E-Commerce
Type of Course Core

Contact Hours 4 hours per week
Credit 4

Course Description

This course focuses
technology topics, b

on principles of e-commerce from a business perspective, providing an overview of business and
usiness models, virtual value chains and social innovation and marketing strategies. In addition,
some of the major issues associated with e-commerce—security, privacy, intellectual property rights, authentication,
encryption, acceptable use policies, and legal liabilities—will be explored. Students will build their own web

presence and market it using an online platform.

Course Objective

S

By the end of the course the students will be able to:

Evaluating

ok W

Understand the concept of e-commerce
Fair idea on the infrastructure required from e-commerce

servers and tools for maintaining e-commerce sites.

Understanding security, copy right issues, Intellectual property and payment systems
Understanding intelligent agents, online advertisements etc.

Course Outcomes
On successful completion of this course :

CO.No Course Objective Description

IMCA405.1 Students will have knowledge on E-commerce, business models, revenue models,
technologies related to e-commerce, EDI, EFTS and other technical terms.

IMCAA405.2 Students will have knowledge on Ecommerce revolution and its impact in business,
design methodology of website, factors to be considered in design, security and
promotional aspects. How to evaluate various aspects of a e-commerce site.
Copyright intellectual property rights etc..

IMCA405.3 Students will have knowledge on various available technologies and structures
available. List the advantages and disadvantages of having business on the web.
Traditional vs. modern business models. Security approaches etc.

IMCA405.4 Students will have knowledge on the various methods to design evaluate and test a e-
commerce website.

IMCA405.5 Students will have knowledge on a list of factors which would help an organization
to design and host a efficient and effective website and also evaluate the performance
of the website with adequate security measures.
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Detailed Syllabus:

Topic Session | Reference
Module I:INTRODUCTION to - Ravi Kalakota, . Electronic Commerce”,
= .. Pearson Education,
commerce -Traditional vs E commerce —
categories of e-commerce = Understanding 1-8 Gary P Schneider “Electronic commerce”,
E-commerce infrastructure. Web . .
. - . Thomson learning & James T Peny Cambridge
client/server architecture — intranet and
USA, 2001.
extranets.
Module II:E-COMMERCE MODELS — Gary P Schneider “Electronic commerce”,
Brokerage model, Aggregator model, Info- Thomson learning & James T Peny Cambridge
mediary model, Community model, Value 9-17 USA, 2001.
chain model, Manufacturer model,
Advertising model, Subscription model.
Module ITI:WEB BASED TOOLS FOR E
COMMERCE Web server — performance Gary P Schneider “Electronic commerce”,
evaluation - web server software feature . .
Thomson learning & James T Peny Cambridge
sets — web server software and tools —web | 18-26
. . . USA, 2001.
protocol — search engines — intelligent
agents — EC software — web hosting — cost
analysis
Module IV:SECURITY Computer security
classification — copy right and Intellectual Efraim Turvan J.Lee, David kug and chung,
property — electronic “Electronic commerce” Pearson Education Asia
commerce threats — protecting client 2001.
computers — electronic payment systems— 27-33
electronic cash — strategies for marketing — Brenda Kienew E commerce Business Prentice
sales and promotion — cryptography — Hall, 2001.
authentication.
Module V:INTELLIGENT AGENTS
Deef;lrtl;tl_oseinifa[_)ablelg llfssgélﬁltfl?e(:;c’f Brenda Kienew E commerce Business Prentice
ag urity = web based markeling 134 44 | Hal1, 2001.

search engines and Directory registration —
online advertisements — Portables and info -
mechanics, website design issues.

Recommended Books & Reading List

W
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Gary P Schneider “Electronic commerce”, Thomson learning & James T Peny Cambridge USA, 2001.
Manlyn Greenstein and Miklos “Electronic commerce” McGraw-Hill, 2002.
Efraim Turvan J.Lee, David kug and chung, “Electronic commerce” Pearson Education Asia 2001.
Brenda Kienew E commerce Business Prentice Hall, 2001.




Course Overview

IMCA 406 JAVA PRACTICALS

Program IMCA

Semester 4

Course Code IMCA 406
Course Title JAVA Practicals
Type of Course Core

Contact Hours 4 hours per week
Credit 2

Course Description

In this hands-on course, students gain extensive experience with Java and its object-oriented features.
Students learn to create robust console and GUI applications and store and retrieve data from relational

databases.

Course Objectives
By the end of the course the students will be able to:
1  Students will learn how to Write, compile and execute Java programs

Uk WN

Build robust applications using Java's object-oriented features
Create robust applications using Java class libraries

Develop platform-independent GUIs

Read and write data using Java streams

Retrieve data from a relational database with JDBC

Course Outcomes
On successful completion of this course :

CO.No Course Objective Description

IMCA406.1 Students will be able to define the basic fundamentals of JAVA

IMCA406.2 Students will be able to differentiate between C , C++, JAVA

IMCA406.3 Students will be able to apply Oops concepts in JAVA

IMCA406.4 Students will be able to develop GUI application using JAVA SWING and establish

database connection using JDBC

IMCA406.5 Students will be able to explain the concept of multiple inheritance using Interfaces
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Detailed Syllabus:

Topic

Session

References

Module 1
a) Simple programs to improve the logics using Control
structures , Arrays, Strings (6 numbers )
b) Programs to illustrate class, objects and constructors
(2numbers)

1-7

Module IT

a) Programs to implement polymorphism - overloading,
overriding.(2 numbers)

b) Programs to implement the usage of packages (2
numbers)

¢) Programs to implement inheritance(3numbers)

d) Program to implement multiple inheritance using
interfaces(1number)

8-16

Modulelll
a) Programs to implement exception handling(3 numbers)
b) Programs to Implement the concept of thread
Programming (3 numbers)
¢) Programs for handling file operation (3 numbers)

17-23

ModulelV
a) Applet Programs for passing parameters and
applying graphics (3 numbers)
b) Programs to implement AWT Components (4
numbers)

24-32

ModuleV

a) Programs for event-driven paradigm in Java (2
numbers)

b) Programs to implement Java Swing components(3
numbers)

¢) Simple programs on JDBC(2 numbers)

d) Develop a Product Management System using Swing
and JDBC(Small Application) (1 number)

33-40

Recommended Books & Reading List

1. Programming With Java, E . Balagurusamy, Mc Graw Hill Education.
2. The Complete Reference JAVA by Herbert Schildt, TMH Publication.
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IMCA 407 RDBMS PRACTICALS

Course Overview

Program IMCA

Semester 4

Course Code IMCA 407

Course Title RDBMS Practicals
Type of Course Core

Contact Hours 4 hours per week
Credit 2

Course Description
This course focuses on the concepts and structures necessary to design and implement a relational database
management system, mainly emphasizes on the integrity constraints and normalization techniques in RDMS. It also

describes the techniques relating to ODBC and its implementations.

Course Objectives
By the end of the course the students will be able to:

1. Implement relational databases using a RDBMS
2. To emphasize the importance of normalization in databases.
3. To present the concepts and techniques relating to ODBC and its implementations

4. To present SQL and procedural interfaces to SQL comprehensively.

Course Outcomes
On successful completion of this course :

CO.No Course Objective Description
IMCA407.1 Design and implement a database schema for a given problem-domain
IMCA407.2 Declare and enforce integrity constraints on a database using a state-of-the-art
RDBMS
IMCA407.3 Create a normalized database.
IMCA407.4 Design PL/SQL block
IMCA407.5 Implement ODBC techniques.
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Detailed Syllabus:

Topic Session

Table design using Foreign Key and Normalization 1-7
Practice Transaction Control Language

(TCL) commands ( Grant, revoke, commit
and save point options)

Usage of cursor, exception handling triggers, functions and 8-18
Procedures using PL/SQL constructs.

Manage ODBC/JDBC connections 16-27

Development of sample applications using 27-40
Oracle/MySQL as Back End.

Sample applications may include

Payroll Information ,Student Information System

Bank Transaction ,Library Information System

Recommended Books & Reading List

4. ORACLE DATABASE 11G, THE COMPLETE REFERE by LONEY and KEVIN, McGraw Hill
SQL & PI/SQL for Oracle 11g Black Book,Dr.P.S Deshpande, Wiley publication.
Mysql: The Complete Reference by VASWANI, McGraw Hill publication.1* edition, 2017

MySQL Explained: Your Step By Step Guide to Database Design by Mr. Andrew Comeau, CreateSpace

Independent Publishing Platform; 2 edition (November 22, 2017).

Noom
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Course Overview

Semester V

IMCA 5010PERATIONS RESEARCH

Program IMCA

Semester S5

Course Code IMCA501

Course Title Operations Research
Type of Course Core

Contact Hours 4 hours per week
Credit 4

Course Description

Basic objective of this course is to understand the basic concepts in Operations research. It introduces students how a
real life problem can be converted to a linear programming problem. It gives different methods to solve a LPP. It also
gives the basic ideas in Queuing theory, Game theory and Network Analysis. It introduces the basic concepts in

simulation.

Course Objectives

By the end of the course the students will be able to:
1. Understand the concepts in Linear Programming Problems and its optimization.

2. Understand the concepts of Game theory and Network analysis.
3. Understand the concepts in Queuing theory and simulation theory.

Course Outcomes

On successful completion of this course :

CO.No Description
IMCAS501.1 Stud?nts will be able to understand and reproduce the core concepts of optimization and also
queuing theory.
IMCAS01.2 Students will be able to understand the how a real world problem is related to LPP .
IMCAS01.3 Students will be able to apply mathematical formulae to find the optimum values.
IMCA501.4 Students will have the ability to create a mathematical model from a real life problem.
IMCAS01.5 Students will be able to evaluate optimum values.
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Detailed Syllabus:

Topic Session References
Module I- Linear programming problems 1-8 Kanthi Swaroop,
Mathematical formulation, graphical method of solution simplex Manmohan Gupta P
method(Big M, two phase) K ,Operations
Research,Schandh,2008
Module II- 9-20 Kanthi Swaroop,
Duality in linear programming problems, dual simplex method, Manmohan Gupta P
transportation, assignment problems, Traveling salesman Problem K ,Operations
Research,Schandh,2008
Module ITI- 21-33 Kanthi Swaroop,
Game theory Introduction, two-person zero-sum games, some basic terms, Manmohan Gupta P
the maximin- minimax principle, games without saddle points-Mixed K ,Operations
Strategies. Graphic solution of 2 *n and m*2 games, dominance property. Research,Schandh,2008
CPM & PERT- project scheduling, critical path calculations
Module IV- Queueing theory 34-39 | Kanthi Swaroop,
Queuing systems, Elements of a queueing system, roles of the Poisson and Manmohan Gupta P
exponential distributions, classification of queues, basic results of M/M/1: K ,Operations
FIFO systems(Including problems). Research,Schandh,2008
Module V- Simulation: simulation concepts, simulation of a queuing 41-42 | Kanthi Swaroop,
system using event list pseudo random numbers, basic ideas of Monte- 43-45 | Manmohan Gupta P
Carlo simulation(Including problems). K ,Operations
Research,Schandh,2008

Recommended Books & Reading List

1) Taha.H.A ,operation Research : An Introduction, McMilan publishingcCo., 1982.7th ed.
2) Ravindran A, Philips D.T & Solbery.J.J, Operations Research:Principles and practice, John Wiley & Sons, New

York, 1987.

3) Frank S. Budnick, Dennis Mcleavey and Richard Mojena, Principles of Operations Research for Management. All

India Traveler Book seller, Delhi.

4) G.Srinivasan, Operations Research, Principles And Applications, Prentice Hall,2008

5) Kanthi Swaroop, Manmohan Gupta P K ,Operations Research,Schandh,2008
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IMCA 502 OPERATING SYSTEMS

Course Overview

Program IMCA

Semester 5

Course Code IMCA502

Course Title Operating Systems

Type of Course Core

Contact Hours 4T+1T/P hours per week
Credit 4

Course Description

Course covers the classical internal algorithms and structures of operating systems, including CPU scheduling,
memory management, and device management. Considers the unifying concept of the operating system as a
collection of cooperating sequential processes. Covers topics including file systems, virtual memory, disk request
scheduling, concurrent processes, deadlocks, security, and integrity.

Course Objectives

By the end of this course students will be able:

To understand the services provided by and the design of an operating system.

To understand the structure and organization of the file system.

To understand what a process is and how processes are synchronized and scheduled.

To understand different approaches to memory management.

Students should be able to use system calls for managing processes, memory and the file system.
Students should understand the data structures and algorithms used to implement an OS.

Uk W=

Course Outcomes
On successful completion of this course :

CO.No Description
IMCAS502.1 Students will be able to understand and reproduce the concepts of Operating System.
Students will be able to develop the applications to run in parallel either using process or thread
IMCA502.2 .
models of different OS
IMCAS502.3 Students will be able to apply various device and resource management techniques for timesharing
" |and distributed systems, Mutual exclusion, Deadlock detection and agreement protocols of
Distributed OS.
Students will have the ability to Interpret the mechanisms adopted for file sharing in distributed
IMCAS02.4 | \ i o
pplications.
IMCAS02.5 Students will have the ability to conceptualize the components involved in designing a
contemporary OS
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Detailed Syllabus:

Topic Session References
Module I 1-9 Abraham Silberschatz
Introduction to Operating System:- and Peter Baer Galvin,
Operating system Architecture, Operating System Structure, Operating Greg Gange
System Operations.Types of operating systems-Batch Operating System, ‘Operating System
Multi programming-Time sharing, Real time, distributed operating Concepts’, (Sixth
systems. Systems Structures: - Systems Components, Operating System Edition) Wiley - India.
Services.Systems Structures: - System Calls, System Programs, System
Structures.
Module IT 10-19 Abraham Silberschatz
Process Management and Co-ordination:-Process Concept-The and Peter Baer Galvin,
process, process state, PCB, Threads. Process Scheduling:-Types of Greg Gange
schedulers, scheduling and performance criteria, scheduling algorithms, ‘Operating System
multiple processor scheduling. Process synchronization -Concurrent Concepts’, (Sixth
Processes- critical section problem, mutual exclusion-mutual exclusion Edition) Wiley - India.
algorithms. semaphores. Deadlocks: -Definition —Deadlock
characterization-Resource allocation graph, methods for handling
deadlocks, deadlock prevention, deadlock avoidance-, Banker’s
algorithm.
Module III 20-27 Abraham Silberschatz
Memory Management:-Memory Management Strategies-Basic and Peter Baer Galvin,
Hardware-address binding, dynamic loading, Swapping. Greg Gange
Paging-Basic method-structure of page table- hardware support, shared ‘Operating System
pages. Segmentation- hardware, implementation of segment table, Concepts’, (Sixth
protection and sharing, fragmentation, segmentation with paging. Edition) Wiley - India.
Virtual Memory Management: - Demand paging —performance. Page
replacement-page replacement algorithms. Thrashing, Segmentation and
paging implementation of virtual memory.
Module IV 28-33 Abraham Silberschatz
Storage Management:-File System-File-system structure, File system and Peter Baer Galvin,
implementation.Directory implementation- Allocation methods, and free Greg Gange
space management.Secondary storage structure:-Overview, disk ‘Operating System
structure, disk structure, disk attachment, disk scheduling, disk Concepts’, (Sixth
management. Edition) Wiley - India.
Module V 34-40 Abraham Silberschatz

Distributed and Special purpose systems:-Distributed Operating
system-Types of network, network structure, network topology,
communication structure, communication protocol.

Real time systems-overview, system characteristics, features.
Implementing RTOS.Case Study - Desktop OS - Mobile OS — Android
and iOS

and Peter Baer Galvin,
Greg Gange
‘Operating System
Concepts’, (Sixth
Edition) Wiley - India.

Recommended Books & Reading List
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Abraham Silberschatz and Peter Baer Galvin, Greg Gange ‘Operating System Concepts’, (Sixth Edition) Wiley - India.
Milan Milenkovic ‘Operating systems’ TATA Mc GrawHill.

Andrew S. Tanenbaum, “Modern Operating System, Prentice Hall India

Learning Android OS — Oreilly Publishers

Learning iOS — Oreilly Publishers

kW

IMCA 503 WEB TECHNOLOGY

Course Overview

Program IMCA

Semester 5

Course Code IMCA 503

Course Title Web Technology

Type of Course Core

Contact Hours 4T+1T/Phours per week
Credit 4

Course Description

Basic objective of this course is to introduce the students to the basic concepts of web and to build basic and
advanced web applications using various web programming languages. It also introduces students to one of the latest
javascript framework to get an idea of using frameworks so as to make them industry ready.Students need not have
prior familiarity with web programming, but they must have the basic knowledge of computer programming in order
for this course to be successful.

Course Objectives
1. To understand the concepts of web and its protocols.
2. This course able the students to do web programming.
3. Tt also focuses on building HTML, CSS, javascript, AJAX, javascript with Angular.js applications, JSP
with JDBC applications and Ruby on Rails applications.

Course Outcomes
On successful completion of this course :

CO.No Course Outcome Description

IMCAS03.1 Define the web programming concepts.

IMCAS503.2 Students will be able to develop and explain the concepts related to web programming.

IMCA503.3 S;llljiecréttsiozlv;ll be able to apply programming logic by implementing information to develop web
IMCAG03.4 Students have the ability to compare and test different web technologies.

IMCAS03.5 Students will be able to develop and construct applications based on different web technologies.
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Detailed Syllabus:

Topic

Session

References

Module I

Introduction to web, connecting to internet — www
— IP address, URL, DNS.

Protocols governing the web — IP, TCP, HTTP,
FTP, Telnet, Web applications — Architecture,
Web application vs distributed application.

Types of web application, writing web projects,
Web team — Roles and responsibilities.

1-7

Tanweer Alam, “Introduction to
Web Technology“, Khanna Book
Publishing.

Xavier. C, “Web Technology and
Design”, New Age International.

Module I1

Web page designing: HTML, formatting and
fonts, commenting code, anchors, backgrounds,
images, hyperlinks, lists, tables, frames, HTML
forms.

Cascading style sheet (CSS): The need for CSS,
Introduction to CSS, basic syntax and structure,
inline styles, embedding style sheets, linking
external style sheets, classes.

XML: features, structures in XML, DTD, XML
schemas, presenting and using XML.

8-21

Tanweer Alam, “Introduction to
Web Technology“, Khanna Book
Publishing.

Xavier. C, “Web Technology and
Design”, New Age International.

Thomas A. Powell, “HTML &
CSS: The Complete Reference”,
Fifth Edition, McGraw Hill.

Module ITI

Javascript — Introduction, core features, data types
and variables, operators, expressions and
statements, functions, objects, array, date and
math related objects, document object model,
event handling, controlling windows & frames
and documents, form handling and validations.
Introduction to AJAX — requests, response.
Angular JS - Understanding Angular JS,
overview of Angular JS lifecycle, integrating
Angular JS with existing javascript, bootstrapping
Angular JS in an HTML document, creating
Angular JS application.

22-28

Kris Hadlock, “Ajax for Web
Application Developers”, SAMS
Publishing.

Thomas Powell, “Javascript: The
Complete  Reference”,  Tata
McGraw-Hill.

Brad Dayley, “Node.js,
MongoDB, and Angular JS Web
Development”, Addison Wesley.

Module IV

Java server pages (JSP) - installing and
configuring apache tomcat web server, JSP
overview, JSP syntax and semantics, expressions,
scriptlets, implicit objects, declarations, page
directives.

Sessions, cookies, java beans, database access.

29-33

Jason Brittain, Ian F Darwin,
“Tomcat The Definitive Guide”,
O’Reilly.

Hans Bergsten, “Java Server
Pages”, O’Reilly.

Phil Hanna, “JSP The Complete
Reference”,  Osborne/McGraw-
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Hill.

Module V

The Ruby language — Installing Ruby, working
with numbers and strings, storing data in
variables, creating constants, working with
operators, arrays, conditionals, loops, methods,
blocks.

Classes and objects: Creating classes and objects,
inheritance, overriding, variables, methods,
modules, mixins.

RAILS: Putting ruby on rails, introducing model-
view-controller architecture, Building simple rails
applications: Accessing data the user provides,
connecting to databases.

34-42

Steven Holzner, “Beginning Ruby
on Rails”, Wiley Publishing.

Recommended Books & Reading List

Tanweer Alam, “Introduction to Web Technology“, Khanna Book Publishing.

Xavier. C, “Web Technology and Design”, New Age International.

Thomas A. Powell, “HTML & CSS: The Complete Reference”, Fifth Edition, McGraw Hill.
Kris Hadlock, “Ajax for Web Application Developers”, SAMS Publishing.

Brad Dayley, “Node.js, MongoDB, and Angular JS Web Development”, Addison Wesley.
Jason Brittain, Ian F Darwin, “Tomcat The Definitive Guide”, O’Reilly.

Hans Bergsten, “Java Server Pages”, O’Reilly.

Phil Hanna, “JSP The Complete Reference”, Osborne/McGraw-Hill.

1
2
3
4.
5. Thomas Powell, “Javascript: The Complete Reference”, Tata McGraw-Hill.
6
7
8
9.
1

0. Steven Holzner, “Beginning Ruby on Rails”, Wiley Publishing.
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IMCA504 OBJECT ORIENTED MODELING AND DESIGN

Course overview

Program IMCA

Semester 5

Course Code IMCA 504

Course Title Object oriented Modeling & Design
Type of Course Core

Contact Hours 4 hours per week

Credit 4

Course Description

This course empathizes on the basic concepts and methodologies required to perform quality object-oriented software

engineering. Students are also equipped with the knowledge of the Unified Modeling Language (UML) — the de facto

standard for OO modeling. Furthermore, this course introduces the advanced topic of design patterns and familiarizes

the students with some of the most commonly used creational, structural, and behavioral design patterns.

Course Objectives

By the end of this course students will be able to :

1.

2
3.
4

Understand and learn the Object Oriented Concepts and their significance in software development.
Create, Critique and Refine customer Use Cases.

Transform Use Cases into Object Oriented software Realizations through OO Analysis and OO Design.
Document the requirements, analysis, and design models in the Unified Modeling Language (UML)
notation.

Implement iterative and evolutionary way of development of Software Systems using Object Oriented

concepts.

Course Outcomes

On successful completion of the course, the students will be able to:

CO.No Course Objective Description
IMCA504.1 Define basic concepts, terms and principles of object-oriented analysis and design
IMCAS504.2 Explain basic structure, behavior and architecture of modeling.
IMCAS04.3 lustrate the use of UML for object-oriented modeling.
IMCA504.4 Model an overall system using UML diagrams.
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IMCA504.5
Evaluate various system development methodologies.

Detailed Syllabus

Topic Session Reference
MODULE 1 1-10 Grady Booch, James Rumbaugh, Ivar Jacobson,
AN OVERVIEW OF OBJECT ORIENTED “The Unified Modeling Language User Guide”,
SYSTEMS DEVELOPMENT: Introduction, 2nd Edition, Pearson Education, 2007.
Two Orthogonal Views of the Software
WHY WE MODEL: The Importance of Ali Bahrami, “Object Oriented Systems
Modeling, Development using the unified modeling
Principles of Modeling,Object Oriented Modeling language”, 1stEdition, TMH, 2008.

INTRODUCING THE UML: An overview of the
UML, A Conceptual Model of the UML,
Architecture, Software Development Life Cycle.

MODULE 11 Grady Booch, James Rumbaugh, Ivar Jacobson,
BASIC STRUCTURAL MODELING: Classes, 11- 18 | “The Unified Modeling Language User Guide”,
Relationships, Common Mechanisms, and 2nd Edition, Pearson Education, 2007.

diagrams, class diagrams.

ADVANCED STRUCTURAL MODELING: Ali Bahrami, “Object Oriented Systems
Advanced classes. advanced relationships, Development using the unified modeling
Interfaces, Types and Roles, Packages, Object language”, 1stEdition, TMH, 2008.

Diagrams

MODULE III 19-26 Grady Booch, James Rumbaugh, Ivar Jacobson,
BASIC BEHAVIORAL MODELING: “The Unified Modeling Language User Guide”,
Interactions, Interaction diagrams, Use cases, Use 2nd Edition, Pearson Education, 2007.

case diagrams, Activity Diagrams

ADVANCED BEHAVIORAL MODELING: Ali Bahrami, “Object Oriented Systems

Events and signals, state machines, processes and Development using the unified modeling
Threads, Time and Space, Statechart Diagrams. language”, 1stEdition, TMH, 2008.

MODULE IV 27-32 Grady Booch, James Rumbaugh, Ivar Jacobson,
ARCHITECTURAL MODELING I: Components, “The Unified Modeling Language User Guide”,
Component diagrams, Deployment, Deployment 2nd Edition, Pearson Education, 2007.

diagrams, System Models
Ali Bahrami, “Object Oriented Systems
Development using the unified modeling
language”, 1stEdition, TMH, 2008.

MODULE V Grady Booch, James Rumbaugh, Ivar Jacobson,
CASE STUDY: Bank ATM Application, Railway “The Unified Modeling Language User Guide”,
Reservation System. 33-38 2nd Edition, Pearson Education, 2007.

Ali Bahrami, “Object Oriented Systems
Development using the unified modeling
language”, 1stEdition, TMH, 2008.

Recommended Books and Reading List
1.  Grady Booch, James Rumbaugh, Ivar Jacobson, “The Unified Modeling Language User Guide”, 2nd Edition, Pearson
Education, 2007.

Ali Bahrami, “Object Oriented Systems Development using the unified modeling language”, 1stEdition, TMH, 2008
Meilir Page-Jones, “Fundamentals of Object Oriented Design in UML”, 1stEdition, Pearson Education, 2006.

Pascal Roques, “Modeling Software Systems Using UML2”, 1stEdition, WILEY Dreamtech, 2007.
Atul Kahate, “Object Oriented Analysis & Design”, 1stEdition, TMH, 2007.
Mark Priestley, “Practical Object-Oriented Design with UML”, 2nd Edition, TMH, 2005.

o kAW
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7. Craig Larman, “Appling UML and Patterns: An introduction to Object”, Oriented Analysis and Design and Unified
Process, 3rd Edition, Pearson Education, 2007.

IMCA 505 SOFTWARE ENGINEERING AND PROJECT MANAGEMENT

Course Overview

Program IMCA505

Semester 5

Course Code IMCA505

Course Title Software Engineering And Project Management
Type of Course Core

Contact Hours 4 hours per week

Credit 4

Course Description

This course provides an understanding of both theoretical and methodological issues involved in modern software
engineering project management and focuses strongly on practical techniques. The scale and complexity of the
software systems now being developed demands that software engineer’s work in multi-functional teams and that
they adopt scalable and robust methodologies and tools. This course will helps the students to develop the
transferable skills in logical analysis, communication and project management necessary for working within team-
based, professional environments.

Course Objectives

By the end of this course students will be able to
1. Understand the process of Software Engineering
2. Conceptualize the Software Development Life Cycle (SDLC) models.
3. Familiarize Project Management framework andTools

Course Outcomes
On successful completion of this course :

CO.No Description

IMCA505.1 Students will be able to understand various software development techniques and
methodologies

IMCAS505.2 Students will be able to choose appropriate process model depending on the user requirements
Students will be able to Translate a requirement specification to a design using an appropriate

IMCA505.3 L
software engineering methodology.

IMCAS05.4 Syudents will be able to formulate appropriate testing strategy for the given software system
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Students will be able to develop software projects based on current technology, by managing
IMCA505.5 . : .
resources economically and keeping ethical values.
Detailed Syllabus:
Topic Session References

Module I 1-8 Software Engineering —

Software and Software Engineering: The Nature of Software, The Roger S Pressman,

Unique Nature of WebApps, Software Engineering, The Software ‘Software Engineering: A

Process, Software Engineering Practice.Process Models: A Generic Practitioner’s Approach,

Process Model, Process Assessment and Improvement, Perspective 7thEdition, McGraw-Hill

Process Models, Specialized Process Models. International Edition,
2010.

Module I1 9-16 Software Engineering —

Requirements Engineering, Developing Use Cases, Software Roger S Pressman,

Engineering Project Management: Major issues of Software ‘Software Engineering: A

Engineering. Functions and activities of Management, planning, Practitioner’s Approach,

organizing, staffing, directing and controlling a software 7thEdition, McGraw-Hill

Engineering Project.Project Evaluation: Strategic Assessment, International Edition,

technical assessment, Cost-benefit analysis, cash flow forecasting, 2010.

cost-benefit evaluation techniques, Risk evaluation.

Module III 17-24 Software Engineering —

Selection of an appropriate project approach: Choosing Roger S Pressman,

Technologies, technical plan contents list, choice of process models, ‘Software Engineering: A

structure versus speed of delivery. Practitioner’s Approach,

The Waterfall model, The V-process model, the spiral model, 7thEdition, McGraw-Hill

Software prototyping, other ways of categorizing software International Edition,

prototypes. Controlling changes during prototyping, incremental 2010.

delivery. Dynamic systems development method, Extreme

programming Managing iterative processes, selecting the most

appropriate process model

Module IV 25-33 Software Engineering —

Software Effort Estimation: Problems with over and under Roger S Pressman,

estimates. The basis for Software estimating, Software -effort ‘Software Engineering: A

estimation techniques, expert judgment, estimating by analogy Practitioner’s Approach,

Albrecht function point analysis, function points Mark II, Object 7thEdition, McGraw-Hill

points, a procedural code —oriented approach, COCOMO: A International Edition,

Parametric Model. 2010.

Module V 34-40 | Software Engineering —

Activity planning: The objectives of activity planning, When to
plan, Project Schedules, Projects and activities, Sequencing and
scheduling activities. Risk Management: The nature of risk, types of
risks, Managing Risk, Hazard Identification, Hazard Analysis, Risk
1%61}ning and control, Evaluating risks to the schedule.

Mahatma Gandhi University-Requlations-2020

Roger S Pressman,
‘Software Engineering: A
Practitioner’s Approach,
7thEdition, McGraw-Hill
International Edition,

A

Microsoft Project Introduction

41




Recommended Books & Reading List

1) Software Engineering — Roger S Pressman, ‘Software Engineering: A Practitioner’s Approach, 7thEdition,
McGraw-Hill International Edition, 2010.

2) Richard Fairey, ‘Software Engineering concepts, Tata McGraw-Hill 2009 reprint

3) Software Project Management by Bob Hughes and Mike Cotterell, Tata McGraw-Hill Edition 2004.

4) Software Project Management- A unified framework by Walker Royce, Pearson Education, 2003.

5) Software Engineering-a Practitioner’s approach by Roger S Pressman, Sixth Edition, Tata McGraw Hill.

6) Software Management By Donald J Reifer, Sixth Edition, Wiley-IEEE Computer Society Press, 2002
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IMCA 506 PYTHON PROGRAMMING PRACTICALS

Course Overview

Program IMCA

Semester 5

Course Code IMCA506

Course Title Python Programming Practicals
Type of Course Core

Contact Hours 4 hour per week

Credit 2

Course Description

This course leads the students from the basics of writing and running Python scripts to more advanced features such
as file operations, regular expressions and using the extensive functionality of Python modules. Extra emphasis is
placed on features unique to Python, such as tuples, array slices, and output formatting.

Course Objectives

By the end of this course :
1. Students will be able to install and run the Python interpreter
2. Students will be able to create and execute Python Programs
3. Students will be able to understand the concept of file I/O and also the appropriate Python visualization
libraries

Course Outcomes
On successful completion of this course :

CO.No Course Objective Description
IMCAS06.1 Students will be able to identify the commonly used operations involving file systems and regular
) expressions.
Students will be able to articulate the Object-Oriented Programming concepts such as
IMCA506.2 L - - .
encapsulation, inheritance and polymorphism as used in Python.
IMCAS06.3 Students will be able to apply a solution clearly and accurately in a program using Python.
IMCAG06.4 Students will have the ability to determine the methods to create and manipulate Python programs
’ by utilizing the data structures like lists, dictionaries, tuples and sets
IMCAS06.5 ]S)t}ldents will have the ability to demonstrate web application using python web Framework-
jango
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Detailed Syllabus:

Topic Session References
Modulel Introduction: What is Python, Origin, Comparison, 1-8 LjubomirPerkovic,
Environment setup; Basic Syntax: Comments, Operators, Variables “Introduction to Computing
and Assignment, Data Types: Numbers, Strings, Lists Tuples, Using Python: An
Dictionaries, Boolean, Set; Differentiate Mutable, Immutable Application Development
datatypes. Python Standard Library ,Modes of Python Focus”, Wiley, 2012.
Programming: Interactive, Script mode; Introduction to Python
coding styles : Imperative, Functional, Objectoriented, and
Procedural .Control Structures: Sequential, Selection (if, if else
elif, nested ifelse),Iteration(while, for, nested loops),Loop control
statements(break, continue, pass) User-Defined Functions,
Parameter Passing.
Module IT Numbers: Integers and Boolean, Floating Point 9-14 LjubomirPerkovic,
Numbers, Complex Numbers, None Strings: Declaration, use of “Introduction to Computing
escape sequence, Using Python: An
Operations on strings: concatenation, Repetition, use of (in, not in), Application Development
Slicing, Built-in String functions Focus”, Wiley, 2012.
Lists: Construct a list, Derive from another list, use of range
function, append to a list, access elements using index, loops with
list, delete from list, list functions Tuples: Define tuple , indexing
in tuples , add elements to a tuple , delete a tuple , slicing, Tuple
functions Dictionaries: Create a dictionary, access dictionary
elements, Delete elements, Append elements to a dictionary ,
update existing elements, Dictionary Functions
Module ITT 15-20 LjubomirPerkovic,
Functions: Define a function, Calling a function , types of “Introduction to Computing
functions, function arguments, Global and local variables, Using Python: An
Recursive function. Modules: Create a module, use a module, Application Development
Renaming a module, Built-in modules, import from module, math Focus”, Wiley, 2012.
module, random module,
Module IV Object Oriented Programming: Classes and objects, 21-30 LjubomirPerkovic,
Attributes, methods, constructors, destructors, Deleting Attributes “Introduction to Computing
and objects, Python Inheritance ,overloading, overriding, Using Python: An
Abstraction, Encapsulation, Polymorphism, Application Development
Containers Errors and Exceptions: Syntax errors, Exceptions, Focus”, Wiley, 2012.
handling exceptions (try, except, else, finally), raising exceptions,
user defined exceptions
Module V Python GUI: Basics of tkinter GUI Development 31-38 LjubomirPerkovic,

(Widgets, geometry management, organising layouts & widgets),
Event-Based tkinter Widgets. Python frameworks : Django (create
dynamic web application with Database )

“Introduction to Computing
Using Python: An
Application Development
Focus”, Wiley, 2012.
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Recommended Books & Reading List

1.

LjubomirPerkovic, “Introduction to Computing Using Python: An Application Development Focus”, Wiley,
2012.

Charles Dierbach, “Introduction to Computer Science Using Python: A Computational Problem-Solving
Focus”, Wiley, 2013.

Allen B Downey, “Think Python” ,Oreilly, 2012

Lab Record Programs

All students are supposed to prepare a lab record (written/printed) with minimum30 programs including the

mini project.

NV E W

Develop programs based on control structures, functions and arrays (8)

Programs to implement the basic data structures using python(4)

Programs based on python data types(4)

Programs to implement functions (3)

Programs to implement Modules (2)

Programs to implement Object oriented concepts (6)

Programs to implement Exception handling(2)

Develop a Mini Project (Student Management System) using Django framework(1)
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IMCA 507 WEB TECHNOLOGY PRACTICALS

Course Overview

Program IMCA

Semester 5

Course Code IMCA 507

Course Title Web Technology Practicals
Type of Course Core

Contact Hours 4 hours per week

Credit 2

Course Description

Basic objective of this course is to enable the students to build basic and advanced web applications using various
web programming languages.Students need not have prior familiarity with web programming, but they must have the
basic knowledge of computer programming in order for this course to be successful.

Course Objectives

By the end of this course students will be able:

Nohkwh =

To build basic web applications using HTML.

To enhance the web applications build using HTML with CSS.

To understand XML and performing validation of XML file using DTD and Schemas.

To create web applications using javascript.

To create web applications using JSP and using MySQL to build database applications.
To create web applications using Ruby and understanding its object oriented concepts.

Focusing on building Ruby on Rails applications.

Course Outcomes
On successful completion of this course :

CO.No Course Outcome Description

IMCAS07.1 Students will be able to define the web programming concepts.

IMCAS07.2 Students will be able to develop and explain web programming.

IMCAS07 3 Students will be able to apply programming logic to develop web applications.

IMCAS07.4 Students have the ability to examine and test different web technologies.

IMCAS07.5 Students will be able to design and construct applications based on different web technologies.
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Detailed Syllabus:

Topic Session

Create an HTML page to demonstrate lists and tables. 1-2
Create an HTML page using frames. 3.4
Create an image gallery using CSS. 5-6
Create an HTML form and style it using CSS. 7-8
Create an XML file and validate it using XML DTD. 9-10
Create an XML file and validate it using XML Schema. 11-12
Create javascript application using arrays and functions. 13-14
Create javascript application by implementing Date and Math related objects. 15-16
Create a javascript application that demonstrates form validation which includes text field,

. - 17-21
radio buttons, check boxes, list box and other controls.
Create a web application using JSP. 22-23
Create a JSP application to demonstrate sessions. 24-25
Create a JSP application to demonstrate cookies. 26-27
Create a database application using JSP and MySQL. 28-30
Create a JSP application to demonstrate java beans. 31-32
Create a ruby program to demonstrate classes and objects. 33
Create a ruby program to demonstrate inheritance. 34-35
Create a ruby program to demonstrate overriding. 36
Create a ruby program to demonstrate modules. 37
Create a ruby program to demonstrate mixins. 38-39
Create a database application using Rails. 40-42

Recommended Books & Reading List

1
2
3
4
5.
6.
7
8
9.
1

108

Tanweer Alam, “Introduction to Web Technology“, Khanna Book Publishing.
Xavier. C, “Web Technology and Design”, New Age International.

Thomas A. Powell, “HTML & CSS: The Complete Reference”, Fifth Edition, McGraw Hill.

Kris Hadlock, “Ajax for Web Application Developers”, SAMS Publishing.

Thomas Powell, “Javascript: The Complete Reference”, Tata McGraw-Hill.

Brad Dayley, “Node.js, MongoDB, and Angular JS Web Development”, Addison Wesley.
Jason Brittain, Ian F Darwin, “Tomcat The Definitive Guide”, O’Reilly.

Hans Bergsten, “Java Server Pages”, O’Reilly.

Phil Hanna, “JSP The Complete Reference”, Osborne/McGraw-Hill.

0. Steven Holzner, “Beginning Ruby on Rails”, Wiley Publishing.
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Semester VI

IMCA 601 RESEARCH METHODOLOGY

Course Overview

Program IMCA

Semester 6

Course Code IMCAG601

Course Title Research Methodology
Type of Course Core

Contact Hours 4 hours per week
Credit 4

Course Description

The course aims at introducing them to the basic concepts used in research and to scientific social research methods
and their approach. It includes discussions on sampling techniques, research designs and techniques of analysis.

Course Objectives
By the end of the course the students will be able to:

1) Develop understanding of the basic framework of research process.
2) Develop an understanding of various research designs and techniques.
3) Identify various sources of information for literature review and data collection.

4) Develop an understanding of the ethical dimensions of conducting applied research.

Course Outcomes
On successful completion of this course :

CO.No Description
IMCAG601.1 Students will be able to understand basic concepts of research and the framework of research
IMCAG01.2 Students will be able to solve the research problem by analyzing the data analyze data.
IMCAG01.3 Students will be able to define how the ethical dimensions of research will conduct.
IMCAG01.4 Students will have the ability to create a problem statement from a real-life problem.
IMCAGOLS Students will be able to organize and conduct research in an appropriate manner and appreciate

the components of scholarly writing.

Detailed Syllabus:
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Topic

Session

References

Module I-

Meaning of Research — Types of Research.Research process- Problem
definition-Objectives of Research.Research design- Data collection —Data
Analysis.Interpretation of ResultsValidation of Results.Formulation of a
Research problem.

1-7

Research Methodology By
R Panneerselvam - Prentice
Hall International 2004 -
Eleventh printing, 2013

Module II- 8-14 Research Methodology By
Basic Statistical measures - Measures of central tendency — Arithmetic CR Kothari - New Age
Mean, Median, Mode, Geometric Mean, Harmonic Mean,Measures of International publishers
variation — Range, Mean Deviation, QuartileDeviation, and Standard SecondRevised Edition,
Deviation. Reprint 2013.

Module ITI- 15-22 Research Methodology By
Ethics of Research- Scientific Misconduct- Forms of Scientific CR Kothari - New Age
Misconduct.Measurementparameters- Measurement of errors - International publishers
Measurement uncertainty.Statistical test of hypothesis- Ttest, Z Test, F- Second Revised Edition,
test, Chi-square test. Reprint 2013.

Module IV- 23-30 Research Methodology By
Guidelines for writing research Papers - Guidelines for writing the Francis C. Dane,

abstract, introduction,methodology, results and discussion, conclusion Brooks/Cole Publishing
sections of a manuscript. Impact factor-Validity,Merits, limitations.Other Company,

measurements of impact.h-index-advantages California.

Module V- 32-40 Research Methodology By

Intellectual property rights (IPR)- forms of IPR- patents-copyrights-
Trademarks.Introduction to Latex, Basic Latex Commands |,
Interpretation and Report Writing-Meaning of Interpretation.Significance
of Report Writing , Different Steps in Writing Report, Layout of the
Research Report,Types of Reports, Oral Presentation.Mechanics of
Writing a Research Report Precautions for Writing Research Reports.

Francis C. Dane,
Brooks/Cole Publishing
Company,

California.

Fundamentals of statistics:
S.C.Gupta,6thRevised and
enlarged edition-April
2004, Himalaya
Publications

Recommended Books & Reading List

1) Research Methodology By R Panneerselvam - Prentice Hall International 2004 -

Eleventh printing, 2013.

2) 2. Research Methodology By CR Kothari - New Age International publishers Second

Revised Edition, Reprint 2013.

3) 3. Research Methodology By Francis C. Dane, Brooks/Cole Publishing Company,

California.
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IMCA 602 DATA COMMUNICATION

Course Overview

Program IMCA
Semester 6
Course Code IMCA602

Course Title

Data Communication

Type of Course Core
Contact Hours 4 hours per week
Credit 4

Course Description

Basic objective of this course is to develop an understanding of the various aspects of data communications. The
course covers the principles of data communications, the fundamentals of signaling, basic transmission concepts,
transmission media, multiplexing etc.Students need not have prior familiarity with data communication, in order for
this course to be successful.

Course Objectives

By the end of this course students will be able :

1.

2.

3.

4.

To understand the basic concepts of data communications.
To understand the concept of digital signal transmission
To understand the multiplexing techniques

To understand the switching techniques

Course Outcomes
On successful completion of the course :

CO.No Description
IMCAG602.1 | Students will be able to understand and explain Data Communications System and its components
IMCAG02.2 Students will be able to explain the process of data communication.
IMCAG02.3 Students .w1l.l be able to familiarize with the basic taxonomy and terminology of the data
communication area.
Students will have the ability to select appropriate data communications solutions to business
IMCA602.4
problems and needs.
IMCAGO02.5 tSet:lii;incEeVSvﬂl be able to summarize different application of data communications and multiplexing
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Detailed Syllabus:

Topic Session References
Module I 1-7, Behrouz A
Introduction: Simplified data communications model. Data and Forouzan- Data
Signals: Communications
AnalogandDigitalPeriodicAnalogSignals,DigitalSignals.Transmission and Networking, 4th
impairments- Attenuation, Delay distortion, Noise.Transmission Edition. ~McGraw
Media: Guided Transmission Media -Twisted pair wires, Coaxial, Hill ,William
Optical fiber. Wireless Transmission - Terrestrial microwave, satellite Stallings -Data and
microwave, broad cast Radio, Infrared. Computer

communications —

Module I1 8-15 Behrouz A Forouzan-
Digital Transmission: Digital-to-Digital Conversion- Line Coding- Data Communications
Characteristics of line coding.Line coding schemes- Unipolar encoding- and Networking
NRZ, RZ, Manchester, Differential Manchester. Bipolar encoding:
AML,, Block coding. Analog-to-Digital Conversion: Pulse Code
Modulation (PCM)- Sampling, Sampling theorem, Nyquist rate, Pulse
Amplitude Modulation (PAM)
Module III 16-27 Behrouz A Forouzan-
Analog Transmission: Digital-to-Analog Conversion — Bit Rate and Data Communications
Baud Rate, ASK, FSK, PSK, QAM. and Networking
Analog-to-Analog Conversion- Amplitude Modulation, Frequency
Modulation, and Phase Modulation Multiplexing: FDM, TDM,
statistical TDM, WDM .Channelization: FDMA, TDMA, CDMA..
Module IV 28-35 Behrouz A Forouzan-
Transmission Mode: Parallel transmission, Serial transmission, Data Communications
Asynchronous transmission, synchronous transmission. and Networking
Line Configurations, full duplex and half duplex transmission.Circuit
switching: Telephone networks-local loops, trunks.Packet Switching:
Datagram, virtual circuit. Effect of packet size on transmission time.
Comparison of circuit switching and packet switching
Module V 35-40 Behrouz A Forouzan-
High-Speed Digital Access: DSL Technology-ADSL, xDSL, Spread Data Communications
Spectrum- Concept, Frequency Hopping, Direct Sequence.Cellular and Networking
Telephony: Basic concepts, Frequency—Reuse Principle, Transmitting,
Receiving, Handoff, Roaming. First Generation, Second Generation-
GSM, Third Generation, Fourth Generation.

Recommended Books & Reading List

112

1.

Behrouz A Forouzan- Data Communications and Networking, 4th Edition.
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McGraw Hill
2. William Stallings -Data and Computer communications — Prentice Hall of India, 7" Edition.
3. Andrews S. Tanenbaum -Computer Networks, Prentice Hall of India, 4" Edition.




IMCA 603(a) ELECTIVE II - ANDROID PROGRAMMING

Course Overview

Program IMCA

Semester 6

Course Code IMCA 603(a)

Course Title Android Programming
Type of Course Elective

Contact Hours 4 hours per week
Credit 4

Course Description

This course is an attempt to provide you with the basic information about Android programming, general structure of
the android app. This course teach about the android platform and application life cycle. Also enable students to write
a simple android programming, use built in widgets and components, work with the databases to store data locally.

Course Objectives

By the end of this course students will be able to :
1. Understand the purpose different development tools for Android
Design a graphical user interface
Integrate an applications with pre-existing third party libraries
Access location based services
Utilize Android Studio to create simple and complex applications
Plan, prepare and build an original Android from concept to working program.

ok wnN

Course Outcomes
On successful completion of this course :

CO.No Course Outcome Description

IMCA603(a).1 Students will be able understand functionality and purpose of different android tools

IMCA603(a).2 Students will learn to design graphical user interface part.

Students will be able to make decision to solve a problem using package, library and

IMCAG603(a).3 threads.

IMCAG03(a).4 Students will be able to apply the concepts to create small application in form of apps.

IMCA603(a).5 Students will be able to design and develop various kinds of apps.
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Detailed Syllabus:

Topic Session References
Module I
INTRODUCTION - Android, Android ecosystem, Android
versions, Android activity, features of android, Android John Horton, “Android
architecture, Android environment: operating system, java jdk, 18 programming for
android SDK, Android development tools (ADT), Android virtual beginners”
devices (AVD), Emulators, Dalvik virtual machine (DVM),
Difference between JVM and DVM, Create the first android
application.
Module IT
Android user interface — Linear layout, Absolute layout, Frame
layout, Relative layout, Table layout, Designing your user interface John Horton, “Android
with view — TextView, Button, ImageButton, EditText, CheckBox, 9-16 programming for
ToggleButton, RadioButton and RadioGroup, ProgressBar, beginners”
Autocomplete TextView, Spinner, ListView, GridView,
ImageView, ScrollView, Custom Toast Alert, Time and Date
Picker.
Module IT1
Real world layouts — Building a real-world UI, Designing a form John Horton. “Android
with relative layout, Android life cycle, life cycle phases. Activity: pro grammin:g for
Introduction, Intent, Intent-filter, Activity life cycle, broadcast life 17-24 beginners”
cycle, Service. Multimedia: Android system architecture, Play
audio and video, Text to speech.
Module IV
Animations — Animations in android, Designing animations in John Horton. “Android
XML, Instantiating animations and controlling them with java code, pro grammin:g for
animation features, animation demo app. Paging and Swiping: 25-28 beginners”
Building an image gallery app. Capturing images: Capturing
images from the camera, capturing images app.
Module V
SQLite — Introduction, The android SQLite API, Creation and John Horton. “Android
connection of the database, Extracting value from a cursor, pro grammin:g for
Transactions. Integrating Google Maps and GPS locations: 29-40

Introduction, GPS app, Google Maps app. Publishing apps:
Preparing to publish, building the publishable apk file, publishing
the app.

beginners”

Recommended Books & Reading List

John Horton, “Android programming for beginners”
Prasanna Kumar Dixit, “Android”, Vikas Publishing House.

El
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Bill Phillips and Brian Hardy, “Android Programming, The Big Nerd Ranch Guide”.
Kevin Grant and Chris Haseman, “Beginning Android Programming, Develop and Design.




IMCA603(b) ELECTIVE II REAL TIME OPERATING SYSTEM

Course overview

Program IMCA

Semester 6

Course Code IMCA 603(b)

Course Title Real Time Operating System
Type of Course Elective

Contact Hours 4 hours per week

Credit 4

Course Description

This course will help students to understand the concepts of Operating systems and also the basics of task
management and task scheduling. It also helps to gain the knowledge on RTOS , Memory management, performance
metrics and RTOS tools.

Course Objectives

By the end of this course students will be able :
1 To acquire knowledge about concepts related to OS such as Scheduling techniques, threads, inter-thread
communications, memory management.
2 To acquire knowledge about different types of scheduling algorithms
3  To study about FreeRTOS
4 Tounderstand the various functions of RTOS

Course Outcomes

On successful completion of the course:

CO.No Course Objective Description

Students will be able to identify the need to create the special purpose operating system.

IMCA603(b).1

IMCAG603(b).2 | Students will be able to describe the fundamental concepts of RTOS

IMCAG603(b).3 . .
Students will be able to apply Scheduling techniques

IMCAG603(b).4 | Students will be able to develop programs for real time services, firmware and RTOS.

IMCA603(b).5 . N
Students will be able to evaluate the requirement for task synchronization and

coordination handled by operating system
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Detailed Syllabus

Topic Session Reference
MODULE I 1-8 Sam Siewert , “Real-Time Embedded Systems
Real-Time Concepts: Brief history of Real And Components”.
Time Systems, A brief history of Embedded
Systems, Real time services, Real time
standards, System resources, Resource
Analysis, Real-Time Service Utility , Real
time operating System.
MODULE I1 Sam Siewert , “Real-Time Embedded Systems
Preemptive Fixed Priority Scheduling Policy, Rate 9-16 And Components”.
Monotonic least upper bound, Necessary and
Sufficient feasibility, Deadline — Monotonic
Policy, Dynamic priority policies, Worst case
execution time, Blocking , Deadlock and live lock.
Critical Section to protect shared resource.
MODULE III 19-26 | Shibu K V, “Introduction to Embedded System ”
Operating System basics, Types of operating
system, Task, process and Threads, multi
processing and multitasking, Task Scheduling,
Task states, Idle Task, Task Communication, Task
Synchronization.
MODULE IV 27-32
Embedded ~ Firmware — Design  Approaches, Sam Siewert , “Real-Time Embedded Systems
Embedded Operating System based approach, And Components”.
Integrated development environment (IDE),
Overview of IDEs for Embedded System . « . »
Development.  Introduction to  FreeRTOS, Shibu K V, “Introduction to Embedded System
multitasking on an LPC17xx Cortex-M3
Microcontroller, LPC17xx Port of FreeRTOS,
Resources Used by FreeRTOS, Task Management,
Task Functions, Task Priorities, Idle task and task
hook function, Creation and Deletion of tasks.
MODULE V Sam Siewert , “Real-Time Embedded Systems
Queue Management, Characteristics of a 33.40 And Components”.

Queue, Working with Large Data,
Interrupt Management, Queues within an
Interrupt Service Routine, Critical
Sections and Suspending the Scheduler.

Shibu K V, “Introduction to Embedded System ”

Recommended Books and Reading List

1. Sam Siewert , “Real-Time Embedded Systems And Components”.
2. Shibu KV, “Introduction to Embedded System ”

3. “Using the FreeRTOS Real Time Kernel” From FreeRTOS.

4. Manuals and Technical Documents from the ARM Inc, web site.
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IMCAG603(c) Elective II DISTRIBUTED PROCESSING

Course Overview

Program IMCA

Semester 6

Course Code IMCAG603(c)

Course Title Distributed Processing
Type of Course Elective

Contact Hours 4 hours per week
Credit 4

Course Description

The course ‘Distributed Processing’ helps students to understand as a system whose components are located on
different networked computers, which communicate and coordinate their actions by passing messages to one another.
The components interact with one another in order to achieve a common goal such as solving a large computational
problem. The purpose of the distributed system is to coordinate the use of shared resources or provide
communication services to the users.

Course Objectives
By the end of this course students will be able to :

1.

abhwN

Understand about distributed systems and give explanation about what are its goals and types. It
explains about the various architectures, middleware and its automatic adaptation. It gives an
explanation about the importance of multithreading in distributed systems, Virtualization, Clients,
Servers, Code Migration

Know about RPC, Naming, Synchronization, algorithms and mutual exclusion.

Know about consistency, fault tolerance and distributed file systems.

Know about cloud architecture and models, its services and solutions.

Understand virtualization, types and structures, clusters and resource management, cloud architecture,
design challenges, security challenges and risks.

Course Outcomes

On successful completion of the course:

CO.No Description
IMCAG603(c).1 List the basic concepts of distributed processing and their features.
IMCA603(c).2 Explain about the main ideas of distributed processing.
IMCA603(c).3 Apply the various techniques available in distributed processing.
IMCA603(c).4 Differentiate the sub features, explaining its role in distributed processing
IMCA505.5 Evaluate the various technologies available in distributed processing.
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Detailed Syllabus:

Topic Session References

Module I 1-10 A.S Tanenbaum and M.V

Introduction to distributed systems — definition, Steen, “Distributed

types,goals,Architectures, System architectures, architectures Systems — Principles and

versus middle ware,self-management, Paradigm”, 2nd Edition,
PHI Publications

Module IT 11-20 A.S Tanenbaum and M.V

Processes, Threads, Virtualization Clients, Servers ,Code Steen, “Distributed

Migration, Communication—RPC, Message oriented ,Stream Systems — Principles and

oriented. Paradigm”, 2nd Edition,
PHI Publications

Module IIT 21-28 A.S Tanenbaum and M.V

Naming — flat naming, structured naming, attribute-based Steen, “Distributed

naming,Synchronization—Clock synchronization,Logical Systems — Principles and

Clocks.Election Algorithms, Mutual Exclusion Paradigm”, 2nd Edition,
PHI Publications

Module IV 29-36 A.S Tanenbaum and M.V

Consistency and replication — Data centric consistency, client Steen, “Distributed

centric consistency, consistency protocols. Fault Tolerance — Systems — Principles and

introduction, process resilience. Reliable client-server Paradigm”, 2nd Edition,

communication. Reliable group communication. Distributed PHI Publications

commit Recovery

Module V 37-42 A.S Tanenbaum and M.V

Security: Introduction to security, Secure channels, Access
control,Security management

Steen, “Distributed
Systems — Principles and
Paradigm”, 2nd Edition,
PHI Publications

Recommended Books & Reading List

1. A.S Tanenbaum and M.V Steen, “Distributed Systems — Principles and Paradigm”, 2nd Edition, PHI

Publications

2. George Coulouris, Jean Dollimore, Tim Kindberg, “Distributed Systems: Concepts and Design”, 4™ Edition,

Pearson Education 2005.

3. M.L. Liu, “Distributed Computing Principles and Applications”, Pearson Addison Wesley, 2004.

4. Mukesh Singhal, “Advanced Concepts in Operating Systems”, McGraw Hill series in Computer science,

1994.

5. Nancy A. Lynch, “Distributed Algorithms”, The Morgan Kaufmann Series in Data Management System,

Morgan Kaufmann Publishers, 2000.
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IMCA603(d) ELECTIVE II EMBEDDED SYSTEM DESIGN

Course Overview

Program IMCA

Semester 6

Course Code IMCA603(d)

Course Title Embedded System Design
Type of Course Elective

Contact Hours 4 hours per week

Credit 4

Course Description

This course helps the students to be aware about the fundamental concepts of the embedded system. It also introduces
the execution environment and the platforms used for the development of embedded systems. Various design
methodologies and tools for both software and hardware components for distributed computing are also explained.

Course Objectives

By the end of this course students will be able :
1. To understand the basic concepts of embedded systems.
2. To acquire knowledge about the development environments of the systems.
3. To acquire knowledge about the various embedded computing platforms.
4. To be aware about the system design and techniques of embedded system.

Course Outcomes

On successful completion of the course:

CO.No Description

IMCA603(d).1 Students will be able to explain the fundamentals of embedded system design

IMCA603(d).2 Students will be able to analyze the development and execution environment of embedded
systems

IMCA603(d).3 Students will be able to compare different design methodologies and tools applied to
embedded systems

IMCA603(d).4 . . )
Students will be able to evaluate the requirements of programming Embedded Systems,
related software architectures and tool chain for Embedded Systems.
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IMCA603(d).5

Students will be able to evaluate the differences between the general computing system and
the embedded system, also recognize the classification of embedded systems.

Detailed Syllabus:
Topic Session References

Module I 1-10 Wayne Wolf, “Computers as
Introduction - Definition of Embedded System, Embedded Components: Principles of Embedded
Systems Vs General Computing Systems, Classification, Computer Systems Design”, Morgan
Major Application Areas, Purpose of Embedded Systems, Kaufman Publishers.
Embedded computing — characteristics of embedded Jean J.Labrosse, “Embedded system
computing applications — embedded system design Building blocks: complete and ready-to-
challenges — constraint-driven design — IP-based design — use modules in C”.
hardware and software co-design
Module IT 11-20 Wayne Wolf, “Computers as

Development Environment - The Execution Environment -
Memory Organization - System Space - Code Space - Data
Space - Unpopulated Memory Space - I/O Space - System
Start-up - Interrupt Response Cycle - Function Calls and
Stack Frames - Run-Time Environment - Object Placement

Components: Principles of Embedded
Computer Systems Design”, Morgan
Kaufman Publishers.

Jean J.Labrosse, “Embedded system
Building blocks: complete and ready-to-
use modules in C”.

Design Technique - Design methodologies and tools —
designing hardware and software components -
requirement analysis and specification — system analysis
and architecture design.

Module IT1 21-28 Wayne Wolf, “Computers as
Embedded Computing Platform - CPU bus — memory Components: Principles of Embedded
devices — I/O devices — component interfacing — designing Computer Systems Design”, Morgan
with microprocessors — development and debugging. Kaufman Publishers.
Jean J.Labrosse, “Embedded system
Building blocks: complete and ready-to-
use modules in C”.
Module IV 29-34 Wayne Wolf, “Computers as
Distributed Embedded System Design - Inter-process Components: Principles of Embedded
communication: signals — signals in UML — shared Computer Systems Design”, Morgan
memory communication — accelerated design — network- Kaufman Publishers.
based design. Jean J.Labrosse, “Embedded system
Building blocks: complete and ready-to-
use modules in C”.
Module V 35-40 | Wayne Wolf, “Computers as

Components: Principles of Embedded
Computer Systems Design”, Morgan
Kaufman Publishers.

Jean J.Labrosse, “Embedded system
Building blocks: complete and ready-to-
use modules in C”.

Recommended Books & Reading List
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1. Wayne Wolf, “Computers as Components: Principles of Embedded Computer Systems Design”, Morgan
Kaufman Publishers.

A WN

Jean J.Labrosse, “Embedded system Building blocks: complete and ready-to-use modules in C”.
Arnold S. Berger, “Embedded Systems Design: An Introduction to Processes, Tools and Techniques”
Introduction to Embedded Systems , Shibu K.V, Mc Graw Hill

Embedded System Design .Frank Vahid, Tony Givargis, John Wiley

IMCA 604 SEMINAR-I

Course Overview

Program IMCA

Semester 6

Course Code IMCA 604
Course Title Seminar

Type of Course Core

Contact Hours 2 hours per week
Credit 2

Course Description

121

This course is intended to make IMCA students aware of the Current / Future trends related to
Information Technology/ Computer Science/ Computer Application.

As such, a seminar report of not less than 15 pages is to be prepared and submitted for final
evaluation.

The Seminar is to be evaluated internally by the College and carries a total Marks of 100 divided as
follows:

1. Marks for relevance of topic (20)

2. Marks for literature study (20)

3. Marks for each Presentation (20)— 2 presentations (40)
4. Marks for Seminar Report (20).

The seminar report should be prepared as per the following guidelines:

1. No of pages: Not less than 15 pages.

2. Size A4, One sided.

3. Text Size 12; Title Size 14 Underlined; Line spacing: 1.5 Full Justified
4. Spiral Binding with uniformity in bind cover.

Every student is expected to present a minimum of 2 presentation of the seminar before the evaluation
committee and for each presentation marks can be equally apportioned. A three-member committee
consisting of qualified TEACHERS with PG in Computer Science / Computer Application from the
MCA Department has to be appointed by Head of Department. The Committee duly appointed will
evaluate the seminar. At the end of the semester the total marks have to be calculated and send to the
University. A Student shall have to score 50 % for getting a pass in the Seminar.

Mahatma Gandhi University-Regulations-2020




IMCA 605 SOFTWARE DEVELOPMENT PROJECT -1

Course Overview

Program IMCA

Semester 6

Course Code IMCA 605

Course Title Software Development Project-1
Type of Course Core

Contact Hours 4 hours per week

Credit 6

Course Description

The [IMCA 605] project is designed to help students develop practical ability and knowledge about practical
tools/techniques in order to solve real life problems related to the industry, academic institutions and
computer science research.

This course is one that involves practical work for understanding and solving problems in the field of
computing. Any computer science project usually consists of the following: analysis, design,
coding/implementation and testing of some information system or subsystem, such as, a piece of software. In
this course we expect a software system or subsystem.

This course will also develop your investigative, research and report writing skills and will provide an
opportunity for the candidate, to investigate a chosen topic in considerable depth.

This course provides the opportunity for students to demonstrate the application of their programming and
research skills, and to apply their knowledge to complex computing problems.

Project Team

The project team should be organized and determined towards the fulfilment of their projects’ objectives and
tasks. A maximum of two students should work on a project, however, an individual student can also
undertake the project on his/her own.

The main responsibilities of the project team/student are to:

¢ Ensure that an appropriate amount of time and effort is applied to the project,
¢ Ensure that they are responsive to the guidance of their counsellor,

¢ Acknowledge the text, material and ideas of others properly,

® Meet all milestones and regulations related to the work, and
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¢ To communicate any problems that are likely to prejudice the quality or time lines of the work to the
counsellor as and when problem arises.

Project Categories

Four broad areas / categories of computer science are given below, the candidate may select any of these
category for Mini project.

¢ Application development

¢ Networking project
e System software

* Website development.
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Semester VII
IMCA 701 LINUX OS AND SHELL PROGRAMMING

Course Overview

Program IMCA

Semester 7

Course Code IMCA701

Course Title Linux OS and Shell Programming
Type of Course Core

Contact Hours 4T+1T/P hours per week

Credit 4

Course Description

Linux operating system which belongs to the open source categoru is considered to be one of the most reliable, stable
operating system and also the most used OS. The course intends to introduce OS concepts, basic Linux commands,
shell scripts, user management, administration, networking and communications.

Course Objectives
By the end of the course the students will be able to:

To introduce Operating system concepts, file handling, filtering and editing.
Writing shell programs.

Understanding to Linux administration commands.

Carry out tasks related to system performance management, backup restore etc.
Use communication commands in Linux

AR

Course Outcomes

On successful completion of the course:

CO.No Description

IMCA701.1 Students will be able to recall the concepts of operating systems, Linux file handling commands,

Students will be able to describe management of Linux administration, concepts of users,

IMCA701.2 groups and super user. Commands for carrying out various OS tasks.

IMCA701.3 Students will be able to write shell scripts to help make administration work simple and
) efficient. Students will be able to Install software, take backup and restore.
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IMCA701.4 Students will be able to analyze performance monitoring of Linux installation.

IMCA701.5 Students will be able to install a Linux OS instance and configure it to meet the requirements.

Detailed Syllabus:

Topic Session References

—%/[t()d(lilletl'- oL History. Architecture. C. . it UNIX 1-8 Operating System - Linux, NUT

ntroduction to Linux - History, Architecture, Comparison wi , )

Features and Facilities of Linux, Basic commands 1% Linux, Files and Prgs§, PHI Publisher, 2006

File Structure - Linux File System, Boot block, Super block, Inode Edition

table, Data blocks, Linux standard directories. File naming

Conventions, Path, Types of file names and Users, File Commands in Red Hat Linux Bible, Cristopher

Linux, file comparisons, Directory Commands, Text Editors-Functions Negus. Wile Drearn’tech India

of a Text Editor, vi Editor, Locating Files, File Access Permissions gus, wiley 1

[FAP], Viewing and Changing FAPs, Redirection, Filters, Pipes.

Module II- 9-20 UNIX Shell Programming by

Basics of shell programming, various types of shell available in Linux, Yeswant Kanetkar, BPB

comparisons between various shells, shell programming in bash - Linux Administration

Conditional and looping statements, Iterations, Command Substitution - Handbook, EviNemeth,Garth

expr command, arithmetic expansion, parameter passing and Snyder., Trent KHein -Pearson

arguments, Shell variables, system shell variables, shell keywords, Education.

Creating Shell programs for automating system tasks.

Module ITI- 21-33 Linux Administration

Common administrative tasks, identifying administrative files Handbook, EviNemeth,Garth

configuration and log files, Role of system administrator, Managing Snyder, Trent KHein -Pearson

user accounts-adding &deleting users, changing permissions and Education.

ownerships, Creating and managing groups, modifying group

attrlbuFes, Temporary disabling of users accounts, creating and Red Hat Linux Bible, Cristopher

mounting file system. . .
Negus, Wiley Dreamtech India

Module IV- 34-39 Linux Administration

Checking and monitoring system performance - file security & Handbook, EviNemeth,Garth

Permissions, becoming super user using su. Getting system information Snyder, Trent KHein -Pearson

with uname, host name, disk partitions & sizes, users, kernel. Installing Education.

and removing packages. Backup, restore and Compress utilities - tar, ) ) )

cpio, dump,rsync and restore utilities Red Hat Linux Bible, Cristopher
Negus, Wiley Dreamtech India

Module V- 34-40 Red Hat Linux Bible, Cristopher

Communication in Linux - mesg, who- T, talk, write, wall, finger,
chfn, ping, traceroute utilities, email facilities . Configuration of
servers- Telnet, FTP, DHCP,NFS, SSH, Proxy Server(Squid), Web
server (Apache), Samba. Daemons- init, crond, atd, xinetd, inetd, the
services file. named, sshd, httpd.

Negus, Wiley Dreamtech India
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Recommended Books & Reading List

Operating System - Linux, NUT Press, PHI Publisher, 2006 Edition

Red Hat Linux Bible, Cristopher Negus, Wiley Dreamtech India

UNIX Shell Programming by YeswantKanetkar, BPB

Linux Administration Handbook, EviNemeth,Garth Snyder, Trent KHein -Pearson Education.
Beginning Linux Programming by Neil Mathew & Richard Stones, Wiley Dreamtech India

W=

Online References:

www.linuxmanpages.com
www.linuxcommand.org
www.reallylinux.com
www.linux.org
www.tuxfiles.org

AW
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IMCA 702 ANALYSIS AND DESIGN OF ALGORITHMS

Course Overview

Program IMCA

Semester 7

Course Code IMCA702

Course Title Analysis And Design of Algorithms
Type of Course Core

Contact Hours 4 hours per week

Credit 4

Course Description

This course introduces concepts related to the design and analysis of algorithms. Specifically, it discusses recurrence
relations, and illustrates their role in asymptotic and probabilistic analysis of algorithms. It covers in detail greedy
strategies divide and conquer techniques, dynamic programming and backtracking. It also covers Lower bound
theory and NP Hard problem.

Course Objectives

By the end of this course students will be able to :
1. Demonstrate a familiarity with major algorithms and data structures.
2. Analyze the efficiency of algorithms using time and space complexity theory.

3. Apply important algorithmic design paradigms and methods of analysis.

4. Introduce NP Hard and NP complete problems

Course Outcomes

On successful completion of the course:

CO.No Description
IMCA702.1 Students will be able to define basic concepts in Analysis and Design of algorithm.
IMCA702.2 Students will be able to explain various algorithms and give examples for each category.
IMCA702.3 Students will be able to illustrate NP-Hard and NP-complete problems
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IMCA702.4 Students will have the ability to compare the performance of different algorithms algorithm..
IMCA702.5 Students will be able to evaluate the efficiency of algorithms using time and space complexity

theory.
Detailed Syllabus:

Topic Session References

Module I 1-6 Fundamentals of computer
Introduction — Algorithms - design strategies -concepts in performance |1-6 algorithms Ellis Horowitz,
analysis — space complexity, time complexity - asymptotic notation- SartajSahni, Sanguthevar
practical complexities,Performance measurement. Rajeshekharan
Module IT 7-16 Fundamentals of computer
Divide and conquer method — General method, Finding the maximum algorithms Ellis Horowitz,
and minimum, mergesort, Quick sort, Selection sort, Strassen’s matrix SartajSahni, Sanguthevar
multiplication. Rajeshekharan
Module II1 17-24 Fundamentals of computer
Greedy Method and Dynamic programming method —The general algorithms Ellis Horowitz,
method, Knapsack problem, Job sequencing with deadlines, Minimum SartajSahni, Sanguthevar
cost spanning tree -prim’s algorithm and kruskal’s algorithm, optimal Rajeshekharan
storage on tapes. Dynamic programming Genera | method, multistage
graphs, All pairs shortest paths, The traveling salesperson problem
Module IV 25-32 Fundamentals of computer
Backtracking and branch and bound techniques —The general method, algorithms Ellis Horowitz,
The 8 queens problem, Sum of subsets. Branch and Bound-least cost SartajSahni, Sanguthevar
search, control abstraction for LC search Rajeshekharan
Module V 34-40| Fundamentals of computer

Lower bound theory and NP Hard problem

— Comparison trees-searching, sorting And selection. Concepts of NP
hard and NP -complete problems, non deterministic algorithms, Classes
of NP hard and NP complete. COOK’S theorem

algorithms Ellis Horowitz,
SartajSahni, Sanguthevar
Rajeshekharan

Recommended Books & Reading List

1. Fundamentals of computer algorithms -Ellis Horowitz, SartajSahni, SanguthevarRajeshekharan (Galgotia )

2. Fundamentals of algorithms — Gilles Brassard, Paul Bratley (PHI)

3. Introduction to the design and analysis of algorithms AnanyLevitin (Pearson)
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4. Computer algorithms —Introduction to design and analysis Sara Baase, Allen VanGelder (Pearson).

IMCA 703 DATA MINING AND WAREHOUSING

Course Overview

Program IMCA

Semester 7

Course Code IMCA 703

Course Title Data Mining And Ware housing
Type of Course Core

Contact Hours 4 hours per week

Credit 4

Course Description

This course is an attempt to provide you with the basic information about dataware house and their development.
This course also provides the basic conceptual background necessary to design and develop data ware house
applications. It gives an introduction to methods and theory for development of data warehouses and data analysis
using data mining. Data quality and methods and techniques for preprocessing of data. Modeling and design of data
warehouses. Algorithms for classification, clustering and association rule analysis.

Course Objectives

By the end of this course students will be able to :
1. Understanding of the concepts of data warehousing and data mining.

2. Study the dimensional modeling technique for designing a data warehouse.
3.  Study data warehouse architectures, OLAP and building a data warehouse.
4. Explain the knowledge discovery process .

5. Describe the data mining tasks and study their well-known techniques.

Course Outcomes

On successful completion of the course:

CO.No Course Outcome Description

IMCA703.1 Students will be able to understand functionality of the various data mining and data warehousing.
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IMCA703.2 Students will learn the strengths and limitations of various data mining and data warehousing

models.
IMCA703.3 Students will be able to analyze different techniques of various data clustering .

Students will be able to compare different approaches of data ware housing and data mining with
IMCA703.4 . .

various technologies.
IMCA703.5 Students will be able to create research interest towards advances in Data Mining.
Detailed Syllabus:

Topic Session References

Module 1 1-7 Data Mining Concepts and
Introduction to Data mining & Date WarehouseWhat is Techniques — Jiawei Han and
Data mining, Data mining — KDD, Data mining Micheline Kamber, Second
Functionalities , Integration of Data mining systems, Major Edition, Elsevier, 2006
issues of Data mining, Applications :web mining, Social
media, Data Warehouses-Databases, Data warehouses, Data
Mart, Databases vs. Data warehouses, Data ware houses vs.
Data mart, OLTP OLAP, OLAP operations/functions, OLAP
Multi-Dimensional Models- Data cubes, Star, Snow Flakes,
Fact constellation
Module I1 8-15 Data Mining Concepts and
Data Preprocessing and RulesData Preprocessing- Data Techniques — Jiawei Han and
Cleaning, Data Integration and Transformation, Data Micheline Kamber, Second
Reduction, Data discretization and concept hierarchy Edition, Elsevier, 2006
generation.Association Rules Mining: Basic Concepts, Apriori
Algorithm
Module II1 16-26 Data Mining Concepts and
Introduction to Classification and Prediction, Issues Techniques — Jiawei Han and
Regarding Classification and Prediction, Micheline Kamber, Second
Decision Tree Induction: Decision Tree induction, Attribute Edition, Elsevier, 2006
Selection Measures, Tree Pruning.Bayesian Classification:
Bayes’ theorem Rule Based Algorithms: Using If - Then
rules of Classification, K- Nearest Neighbor Classifiers.
Prediction : Linear Regression, NonlinearRegression
Module IV 27-33 Data Mining Concepts and

ClusteringWhat is Cluster Analysis, Requirements of Cluster
Analysis, Types of Data in Cluster Analysis, Categorization of
Major Clustering Methods, Density—Based Method:
DBSCAN,OPTICS. Partitioning Methods :k-Means and k-
Medoids, Hierarchical Method : Agglomerative and Divisive

Hierarchical Clustering, BIRCH,Grid Based Methods: STING:

STatistical INformation Grid, Model based Methods-
Expectation-Maximization, Conceptual Clustering

Techniques — Jiawei Han and
Micheline Kamber, Second
Edition, Elsevier, 2006
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Module V

Advanced Data Mining Techniques: Introduction, Web
Mining- Web Content Mining, Web Structure Mining, Web
Usage Mining. Text Mining. Graph mining:- Apriori based
approach for mining frequent sub graphs.Social Network
Analysis: - characteristics of social networks.

34-40

Dunham M H, “Data Mining:
Introductory and Advanced
Topics”, Pearson Education, New
Delhi, 2003.

Recommended Books & Reading List

1. Data Mining Concepts and Techniques — Jiawei Han and Micheline Kamber, Second Edition, Elsevier, 2006

kW

Data Warehousing, Sinha, Thomson Learning

Dunham M H, “Data Mining: Introductory and Advanced Topics”, Pearson Education, New Delhi, 2003.
Data Mining — BPB Editorial Board, BPB Publications, First Edition, 2004
Data Warehousing, Data Mining, & OLAP — Alex Berson, Stephen Smith, TMHill,2004

IMCA704 CRYPTOGRAPHY

Course overview

Program IMCA

Semester 7

Course Code IMCA 704

Course Title Cryptography

Type of Course Core

Contact Hours 4 hours per week

Credit 4

Course Description

This course introduces basic concepts in cryptography and computer security, and discusses their theoretical
foundations as well as their practical application. Diverse threats, attacks, and countermeasures should be addressed
which include cryptosystems, cryptographic protocols, and secure systems / networks. It focuses on how
cryptographic algorithms and protocols work and how to use them. Students who complete this course will be able to
describe the basic cryptanalytic techniques and examples of practical security solutions are explored to understand

how to design and evaluate modern security solutions.

Course Objectives
By the end of this course student will be able to:

1. Identify and mitigate software security vulnerabilities in existing systems

2. Identify computer and network security threats, classify the threats and develop a security model to prevent,

detect and recover from the attacks.

3. Perform Encryption and decryption of messages using block ciphers, sign and verify messages using well

known signature generation and verification algorithms

4. Learn fundamental concepts of computer security and cryptography and utilize these techniques in computing

systems.

5. Understand the applied methods for authentication, access control, intrusion detection and prevention.

Course Outcomes

On successful completion of the course:

CO.No Course Objective Description

IMCA704.1 o
application

Students will be able to understand cryptography and blockchain concepts and
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IMCA704.2 Students will be able to know how to apply security principles to system design
IMCA704.3
IMCA704.4 stud-er}ts will be able to know Various network security applications, Firewall, IDS,
Malicious softwares
IMCA704.5
Students will be in a position to create real time application of the cryptography by
consider the symmetric asymmetric method
Detailed Syllabus
Topic Session Reference
MODULE I 1-8 William Stallings,
INTRODUCTION TO CRYPTOGRAPHY: Security Attacks, “Cryptography and Network
Services and Mechanism, A Model for Network Security, Modular security Principles and
Arithmetic, Basic terminology in cryptography, Concept of block Practices”, Pearson/PHI.
and stream ciphers, concepts of Symmetric and Asymmetric
cryptography. CLASSICAL CRYPTOSYSTEMS: - Symmetric
cipher model, substitution and transposition, one time pad,
Steganography
MODULE 11 William Stallings,
MODERN SYMMETRIC ENCRYPTION ALGORITHMS: 8-15 “Cryptography and Network
Feistel cipher structure , Confusion and Diffusion concepts,Data security Principles and
Encryption Structure(DES)-strength of DES, Triple DES,Block Practices”, Pearson/PHI.
cipher mode of operation AES- evaluation criteria of AES, IDEA,
BLOWTFISH, stream ciphers —-RC4,RC5
MODULE III 16-26 | William Stallings,
INTRODUCTION TO NUMBER THEORY: Prime Numbers, “Cryptography and Network
Fermat’s and Euler’s Theorems, The Chinese Remainder Theorem. security Principles and
PUBLIC- KEY CRYPTOGRAPHY: Principles of Public-Key Practices”, Pearson/PHI.
Cryptosystems, RSA, Key Management,Diffie Hellman Key
Exchange, ElGamal Algorithm,Elliptic Curve Cryptography
MODULE IV 27-33 William Stallings,
KEY MANAGEMENT AND AUTHENICATION: Key “Cryptography and Network
Distribution, Authentication Requirements,Authentication security Principles and
Functions-Message Encryption, Message Authentication Code, Practices”, Pearson/PHI.
Hash Function,Security oh MAC and Hash Function , MD5,SHA-
1,RIPEMD-160,HMAC.
MODULE V William Stallings,
Digital Signature, Authentication protocols, Digital Signature “Cryptography and Network
Standard, Intruders, Intrusion Detection techniques.Malicious 34-40 | security Principles and

softwareApplication of cryptography- Digital cash, Cypto-
currency.Block Chain- definition, Generic elements of a
blockchain, How blockchain works, Benefits and limitations of

Practices”, Pearson/PHI.
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| blockchain

Recommended Books and Reading List
1. Grady Booch, James Rumbaugh, Ivar Jacobson, “The Unified Modeling Language User Guide”, 2nd Edition, Pearson

Education, 2007.

Nk wWN

Ali Bahrami, “Object Oriented Systems Development using the unified modeling language”, 1stEdition, TMH, 2008
Meilir Page-Jones, “Fundamentals of Object Oriented Design in UML”, 1stEdition, Pearson Education, 2006.

Pascal Roques, “Modeling Software Systems Using UML2”, 1stEdition, WILEY Dreamtech, 2007.

Atul Kahate, “Object Oriented Analysis & Design”, 1stEdition, TMH, 2007.

Mark Priestley, “Practical Object-Oriented Design with UML”, 2nd Edition, TMH, 2005.

Craig Larman, “Appling UML and Patterns: An introduction to Object”, Oriented Analysis and Design and Unified

Process, 3rd Edition, Pearson Education, 2007.

IMCA 705 COMPUTER NETWORKS

Course Overview

Program IMCA

Semester 7

Course Code IMCA705

Course Title Computer Networks
Type of Course Core

Contact Hours 4 hours per week
Credit 4

Course Description

Basic objective of this course is to include learning about computer network organization and its implementation.
Students are also introduced to theoretical understanding of computer networks.

Course Objectives

By the end of this course students will be able to :
1. Understand the general principles of Computer Network.
2. Understand how computer networks are organized with the concept of layered approach.
3. Understand how packets in the Internet are delivered

Course Outcomes

On successful completion of this course :

CO.No Description
IMCA705.1 Students will be able to understand and describe the layered protocol model
Students will be able to describe, analyse and evaluate various related technical,
IMCA?705.2 - . . e
administrative and social aspects of specific computer network protocols from standards
documents.
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IMCA705.3 Students will be able to design, analyse, and evaluate networks and services for homes, data
: centres, [oT/IoE, LANs and WANs

IMCA7054 iluuelllb lf.ldl l.lCclVE :llLt' dUlllL_y LL; ipef.ll_y dllLU lU:llUSyeélsﬂlHﬁlell( TES IIT Exﬁélflé ICUelSU(.Ulb, dII{

Module I UITIT gU UIIIU 1OIITUIdIE IIEW dIIt DEUET l)lULULU S 1_12 Andrew S Tanenbaum-

Networking Concepts: Simplified network model. Computer Networks -

Classification of negweidits WAINhMANWHRINGRAGREASOIBEda)
PYtécdis and protocol architecture. The OSI ref. Model, TCP/

IP ref. model. Comparison of the OST and TCP/IP ref. models. A
critiques of the OS] model and protocols, A critique of the

tagram and inte

HeHEbCkel pedgRning

William Stallings- Data
and computer

TCP/IP ref. model, Novel Netware. Data Link Layer: Need for
data link control, Frame synchronization - flag fields, bit
stuffing, flow control - stop and wait , sliding window protocol,
error detection - parity check, CRC, Error control - Stop and
wait ARQ, Go back-N ARQ, HDLC protocol, other data link
protocols - LAPB, LAPD.

communications- PHI-
Seventh Edition.

Module IT 13-22 Behrouz A. Forouzan -
Local Area Networks: Topologies - Bus, tree, ring and Data Communications
star .LAN protocol architecture (IEEE - 802 reference model)- and Networking-Fourth
Logic link control- Medium access control:-Random access- Edition- Tata McGraw
Aloha, CSMA, CSMA/CD, Exponential Back off Hill

Jhacraihed SPIVabEs, controlled access-Reservation, Polling, William Stallings- Data
Token Passing.Physical Layer: Implementation. LAN and computer
Connecting Devices-Repeaters, Hubs, Bridges:- filtering, communications- PHI-
Transparent Bridges, Spanning Tree Algorithm. Two-Layer Seventh Edition.
Switch.

Backbone Networks-Bus Backbone- Star Backbone,

Connecting Remote T.ANsg

Module ITT 23-29 Andrew S Tanenbaum-
Wireless LAN Technology:-Overview, Wireless LAN Computer Networks -
Requirements, Wireless LAN Technology. Infrared L ANs- Fourth Edition- PHI
Strengths and Weakness, Transmission Techniques. Spread

Spectrum LANs- Configuration, Transmission Issues. Behrouz A. Forouzan -
Narrowband Microwave LANs.IEEE 802.11 Wireless LAN Data Communications
Standard:- IEEE 802.11 Architecture and Services, Medium and Networking-Fourth
Access Control-CSMA/CA, Physical Layer-IEEE-802.11 FHSS, Edition- Tata McGraw
IEEE-802.11, DSSS,IEEE-802.11a OFDM, IEEE-802.11b HR- Hill

DSSS, IEEE-802.11g OFDM. IEEE- 802.11 Addressing

Mechanism Bluetooth:- Architecture, Bluetooth Layers, Radio

Layer, Baseband Layer, L2ZCAP, Other Upper Layers.

VIRTUAL LANS:- VLAN Technology, Membership,

Configuration, Communication Between Switches, IEEE

Standard, Advantages

Module IV 30-33 Andrew S Tanenbaum-
Network Layer: Services of NW layer, Routing: Characteristics, Computer Networks -
performance criteria, Routing strategies: fixed routing- Fourth Edition- PHI
flooding-random routing- Adaptive routing, Congestion control,

Switched WAN - Virtual Circuit Switching, Addressing, Virtual

circuit identifier, Connection Setup:- Permanent Virtual Circuit,

Switched Virtual Circuit.

Module V 34-40 Behrouz A. Forouzan -

Frame Relay:- Back ground, Architecture, Frame Relay Layers,
Frame Relay frame -LAPF core, LAPF control.
ATM :- design goals, Cell Network, Asynchronous TDM, ATM

Adapta
M?Eﬁt%ﬁ@{‘@t@rﬁéﬂiymﬁﬁﬁ%%{@@;%ﬁﬁ@e transport

protocol.

Data Communications
and Networking-Fourth
Edition- Tata McGraw

Ar4hitecture, Identifiers, ATM Lavers:- ATM layer, ATM Hill
ﬁ tion Layer:- AALI, AAL2, AAL3/4, AALS. Transport Anarew S TanenEaum—

Computer Networks -
Fourth Edition- PHI




Recommended Books & Reading List

Behrouz A. Forouzan - Data Communications and Networking-Fourth Edition- Tata McGraw Hill
William Stallings- Data and computer communications- PHI- Seventh Edition.

Andrew S Tanenbaum- Computer Networks - Fourth Edition- PHI.

William Stallings - Wireless Communications and Networks-Pearson Education.

William Stallings- ISDN and BROADBAND ISDN WITH FRAME RELAY AND

ATM-Fourth Edition — Pearson Education.

Gerd Keiser - Local Area Networks- Second Edition - Tata McGrawHill

NP WN

IMCA 706 PHP PROGRAMMING PRACTICALS

Course Overview

Program IMCA

Semester 7

Course Code IMCA706

Course Title PHP Programming Practicals
Type of Course Core

Contact Hours 4P+1T/P hour per week
Credit 2
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Course Description

Basic objective of this course is to introduce the students to use PHP and MySQL to develop dynamic web sites for
user on the Internet with MySQL database, building, connectivity, and maintenance.

Course Objectives
By the end of this course student will be able to:
1. Understand the general concepts of PHP scripting language for the development of Internet websites.

2. Understand the basic functions of MySQL database program.
3. Learn the relationship between the client side and the server side scripts.
4. Develop a basic understanding about software development framework.

Course Outcomes
On successful completion of this course :

CO.No Course Objective Description
IMCA706.1 | Students will be able define the basic fundamentals of PHP
IMCA706.2 Students will be able to differentiate between client-side validation and server-side validation
IMCA706.3 Students will be able to apply Oops concepts in PHP
IMCA706.4 Students will be able to create database and establish connection using PHP
IMCA706.5 Students will be able to explain sessions and cookies used in PHP
Detailed Syllabus:

Topic Session References

Modulel 1-8 The complete reference PHP, Holzner; 1*
PHP: Variables, echo / print, Strings, Operators , EditionMcGraw Hill Education,

Control structures, Functions, Arrays, Super-global
variables .Implementing object-oriented programs
using PHP: Creating classes and accessing class
members in different php pages, inheritance
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Module 11 9-16 The complete reference PHP, Holzner; 1*
PHP Forms: Form handling, form validation, EditionMcGraw Hill Education,

Cookies, Sessions. https://github.com/PHPMailer/PHPMailer
File Handling in PHP, File Upload, Sending Email.

Module ITI 17-23 The complete reference PHP, Holzner; 1*
PHPMyAdmin:db management in PHPmyadmin EditionMcGraw Hill Education,

(create, drop, rename), table management (create,

drop, rename, setting primary key, auto increment,

default values, null),import data to the db (CSV/SQL),

export data from db(CSV/SQL).

Connecting MySql from PHP: mysqli_Connect,

mysqli_querry(Insert, update, delete, limit

data) ,mysql_close,

Module IV 21-30 The complete reference PHP, Holzner; 1*
JavaScript- Variables, Functions, Event Handling, EditionMcGraw Hill Education,.

Form Validation using JavaScript.

AJAX- submitting a section of a page using AJAX

Module V 31-38 https://laravel.com/docs/7.x

Introduction to PHP frameworks- Introduction to
MVC architecture, Laravel, Basic features, Creating
projects using Laravel, Mini Project.

Recommended Books & Reading List

Web Programming, Chris Bates, 3 rd Edition; Pub: John Wiley & Sons
The complete reference PHP, Holzner; 1* EditionMcGraw Hill Education,

https://github.com/PHPMailer/PHPMailer

Official Laravel Documentation https://laravel.com/docs/7.x

https://www.phptpoint.com/laravel-tutorial/

https://www.tutorialandexample.com/creating-first-laravel-project/

http://wifo5-03.informatik.uni-mannheim.de/bizer/rdfapi/tutorial/introductionToRAP.htm

Lab Record Programs

Demonstrate web page development using any text/HTML editors (Dreamweaver/ Eclipse/ Notepad++ etc).
All students are supposed to prepare a lab record (written/printed) with minimum30 programs including the mini

project.

1. Develop programs based on control structures, functions and arrays (8)

2. Develop programs based on classes and inheritance (using functions of classesdefined in the same file and

in different file) (5)

Develop program to send E-Mail using PHP.

LN kW
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Develop form-based PHP applications with server-side and client-side (JavaScript) validations. (5)
Develop programs based on session and cookie (2)

Develop programs to demonstrate file handling in PHP.
Develop program to upload file (with displaying uploaded file in web page)

Develop programs based on database connectivity using PHP (5)
Program to implement AJAX in PHP application
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https://laravel.com/docs/7.x
http://wifo5-03.informatik.uni-mannheim.de/bizer/rdfapi/tutorial/introductionToRAP.htm
https://www.tutorialandexample.com/creating-first-laravel-project/
https://www.phptpoint.com/laravel-tutorial/
https://laravel.com/docs/7.x

10. Mini project using Laravel framework

IMCA 707 LINUX OS AND SHELL PROGRAMMING PRACTICALS

Course Overview

Program IMCA

Semester 7

Course Code IMCA 707

Course Title Linux OS and Shell Programming Practicals
Type of Course Core

Contact Hours 4 hours per week

Credit 2

Course Description

The Linux OS and shell programming practical, exposes the students to Installation of Linux, manage users and
groups. Use essential commands, manage file permissions, commands related to managing system processes, create
shell scripts, administration commands, manage processes and jobs, Install upgrade packages, carry out
communication in Linux commands.

Course Objectives
By the end of the course the students will be able to:
1. Familiarize the user with concepts of operating systems

Learn basic and advance file handling commands, process management, users and group concepts.
Shell scripting

Administration, backup, restore and related commands.

Communication commands used commonly in Linux

SANESE SN

Course Outcomes
On successful completion of this course :

CO.No Course Outcome Description

IMCA707 1 Students will be able to understand Linux commands and shell script structure

IMCA707.2 Students will be able to describe organization and functioning. Purpose of administration, process
management.

IMCA707.3 .Students will be able to develop shell script, take backups, restoration configure a Linux
installation.

IMCA707.4 Students will learn how Linux can be implemented effectively in comparison with other platforms.
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IMCA707.5 Students will learn to create a networked environment using Linux platform.
Detailed Syllabus:

Topic Session | Reference
MODULE I Basic Overview of various commands-
cal, pwd, cd, Is, mv, cd, cp, rm, mkdir, rmdir, more,
less, toqch. Cre.atlng and viewing files using cat, flle Red Hat Linux Bible, Cristopher
comparisons, disk related commands, checking disk 1-6 Negus, Wiley Dreamtech India
free spaces. Batch commands, kill, ps, who, Printing ’
commands, find, sort, touch, file, file processing
commands- wc, cut, paste etc . mathematical
commands - expr, factor etc.
MODULE II Filter commands- pr, head, tail, cut, sort, Red Hat Linux Bible, Cristopher
uniq, tr. Filter using regular expression grep, egrep, 7-12 Negus, Wiley Dreamtech India
sed, awk

LINUX Shell Programming by
MODULE III Shell Programming -Shells, Scripting YeswantKanetkar, BPB
Rationale Creating a bash Script, bash Start up Files, A
Script's Environment, Exporting Variables, Exit Status, | 13-24 Red Hat Linux Bible, Cristopher
Programming the Shell, Parameter Passing, Operators, Negus, Wiley Dreamtech India
looping, Input and Output.
MODULE IV Process Management with Linux, File Linux Administration Handbook,
System management, User Administration, Linux Start 25-32 EviNemeth,Garth Snyder, Trent
up and Shutdown, Software package Management, KHein Pearson Education.
Network Administration

Linux Administration Handbook,
MODULE V Communication in Linux - mesg, who- EviNemeth,Garth Snyder, Trent
T, talk, write, wall, finger, chfn, ping, traceroute KHein Pearson Education.
utilities, email facilities . Configuration of servers- 33-40

Telnet, FTP, DHCP,NFS, SSH, Proxy Server(Squid),
Web server (Apache), Samba.

Red Hat Linux Bible, Cristopher
Negus, Wiley Dreamtech India

Recommended Books & Reading List

1. Red Hat Linux Bible, Cristopher Negus, Wiley Dreamtech India
2. LINUX Shell Programming by YeswantKanetkar, BPB
3. Linux Administration Handbook, EviNemeth,Garth Snyder, Trent KHein Pearson Education.

Online Resources
www.linuxmanpages.com
www.linuxcommand.org
www.reallylinux.com
www.linux.org
www.tuxfiles.org

AW e
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Course Overview

Semester VIII
IMCA 801 EMPLOYABILITY SKILLS

Program IMCA

Semester 8

Course Code IMCA 801

Course Title Employability Skills
Type of Course Core

Contact Hours 4 hours per week
Credit 4

Course Description

This course enable students to identify their strengths and weaknesses.Measure each student’s numerical ability,
problem solving and mathematical skills.Enhance aptitude and reasoning ability of students that will make them
capable of securing a job with any recruiter.Guide students in Resume making.

Course Objectives
By the end of the course the students will be able to:
1. Enhance aptitude and reasoning ability that will make them capable of securing a job with any recruiter.

2. Write a good Resume.
3. Develop ways to extend and improve interpersonal skills, negotiating skills, leadership skills, creativity and
conflict management skills.

Course Outcomes

On successful completion of this course :

CO.No Description
Students will be able to understand all aspects communication and its effect on giving and
IMCAS801.1 R .
receiving information.
Students will be able to equip students to effectively tackle the interview process, leaving
IMCAS801.2 e . . .
a positive impression with the prospective employer
IMCAS801.3 Students will be able to articulate the importance of self-preparation.
IMCAS01.4 Students will be able to help students enhance their Technical skills on interview basis.
Students will be able to solve Quantitative, Verbal and Logical Reasoning and
IMCAS801.5 . : . . o
Comprehension problems in IT recruitment drives and other competitive exams.
Detailed Syllabus:
140

Mahatma Gandhi University-Regulations-2020




Topic Session | References

Module I- 1-2 Karmayogi: A Biography of E.
Motivation And Goal Setting Sreedharan by M. S. Ashokan
Motivation, Assertiveness, Career Exploration and Life Planning,
Goal Setting, Time Management, Stress Management. The 7 Habits of Highly Effective
Activity: Must Read (Institution option possible) People — Stephen R. Covey
Karmayogi: A Biography of E. Sreedharan by M. S. Ashokan
The 7 Habits of Highly Effective People — Stephen R. Covey The .Leader Who Had No Title -
The Leader Who Had No Title - Robin Sharma Robin Sharma
Module II- 3-18 Aggarwal, R. S., Quantitative
Arithmetical And Verbal Reasoning Ability: Problems on Aptitude for Competitive
Numbers, Problems on Ages, Percentage, Ratio and Proportion, Examinations, New Delhi, S.
Time and Work, Time and Distance, Problems on Trains, Boats and Chand and Company Pvt.
Streams, Alligation or Mixture, Area, Average, Races and Games of Ltd.
Skill, Calendar, Clocks, Banker’s Discount, Decimal Fractions,
Heights and Distance, Odd Man Out and Series.
Types of verbal reasoning, Analogy, Series Completion, Coding and
Decoding, Blood Relation, Puzzle Tests, Direction Sense Test,
Venn Diagrams, Logical Sequence of Words, Syllogism, Cause and
Effect, Dice, Cube and Cuboid, Seating Arrangement.
Activity: Company wise sample Questions, Mock Test on Each
Topic.
Data Interpretation & Logical Reasoning
Tabulation, Bar Graphs, Pie Charts, Line Graphs.
Activity: Company wise sample Questions, Mock Test on Each
Topic.
Module ITII- 19-21 Bharathi, T., Hariprasad, M. ed.,
Interpersonal Communication And Leadership Prakasam, V., Personality
Interpersonal Communication, Concept of Leadership, Types, Six Development and
Styles of Leadership, Qualities of Leadership, Functioning of Communicative English,
Leadership - Goal Setting, Rising to Your Potential, Coordinating, Hyderabad, Neelkamal
Decision making, Interacting, Negotiating, Time Management, Publications Pvt. Ltd.,.
Change Management and Mentoring. Accountability, Public
Speaking & Presentation Skills.
Activity: Team Game
Module 1V- 22-28 Bharathi, T., Hariprasad, M. ed.,
Group Discussion Prakasam, V., Personality
Nature, Characteristics of Successful GD, Group Discussion Development and
Strategies, Techniques for Individual Contribution, Group Communicative English,
Interaction Strategies, Practice Case Studies. Hyderabad, Neelkamal
Activity: Group wise GD Training Publications Pvt. Ltd.,.
Individual And Group Interview
Characteristics  of  Interviews, Pre-Interview  Preparation
Techniques, Projecting a Positive Image, Answering Strategies.
Types of Questions, Frequently Asked HR Questions
Activity: Sample interview

Rizvi, Ashraf M., Effective
Topics Covering On Technical: C Language, Operating Systems, Technical Communication, New
Data Structures, C++, Microprocessors, DBMS, Networking, Java Delhi, Tata McGraw Hill
Basics, Core Java, Advanced Java, PHP, Python, SQL . Education Private Limited.
Module V- 29-40 Bharathi, T., Hariprasad, M. ed.,
141

Mahatma Gandhi University-Regulations-2020




Activity: Group wise GD Training Prakasam, V., Personality

Mock GD Sessions incorporating all Students Development and
Communicative English,

Activity: Mock Interview Hyderabad, Neelkamal

Individual & Group Interview Sessions Publications Pvt. Ltd.,.

Rizvi, Ashraf M., Effective
Technical Communication, New
Delhi, Tata McGraw Hill
Education Private Limited.

Recommended Books & Reading List
1. Bharathi, T., Hariprasad, M. ed., Prakasam, V., Personality Development and Communicative English,

Hyderabad, Neelkamal Publications Pvt. Ltd.,.
2. Rizvi, Ashraf M., Effective Technical Communication, New Delhi, Tata McGraw Hill Education Private

Limited.

3. Aggarwal, R. S., Quantitative Aptitude for Competitive Examinations, New Delhi, S. Chand and Company Pvt.
Ltd.

4. Aggarwal, R. S., Modern Approach to Verbal n Nonverbal Reasoning, New Delhi, S. Chand and Company Pvt.
Ltd.

https://www.indiabix.com/interview/

https://www.campusgate.co.in/
https://www.sawaal.com/technical-questions-and-answers.html
https://www.campusgate.co.in/

. http://www.allindiaexams.in/reasoning/verbal-reasoning-questions-answers
10. https://www.sawaal.com/aptitude-reasoning-questions-and-answers.html
11. https://www.indiabix.com/logical-reasoning/questions-and-an swers/

©® N !

Evaluation:

Total Marks: 100
Attendance 10%
Assignments / Seminar 30%
Tests 60%
NOTE:

The course IMCA 801 has only sessional assessment, the Head of the Institution should ensure that the class average
does not exceed 80%.
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IMC A802 ARTIFICIAL INTELLIGENCE

Course Overview

Program IMCA

Semester 8

Course Code IMCAB802

Course Title Artificial Intelligence
Type of Course Core

Contact Hours 4 hours per week
Credit 4

Course Description

The course Artificial Intelligence aims to provide basic knowledge in various fields of AI. The course explains the
algorithms for problem representation and emphasis on the importance of Machine learning and Expert systems.

Course Objectives

By the end of this course students will be able to :
1. Get insights into basic knowledge of Artificial Intelligence, AI application along with its importance.
2. Be familiar with problem representation in symbolic notation.
3. Understand algorithmic approach in machine learning and automation
4.

Analyze the matching techniques for organizing and manipulating knowledge. Predict pattern based on
Reasoning.
5. Acquire basic Knowledge in various fields of Al

Course Outcomes
On successful completion of this course :

CO.No Description

Students will be able to know about the Al techniques and application area and be aware of
IMCA802.1 :

knowledge representations.
IMCA802.2 Students will be able to understand the basic theory of problem-solving paradigms

Students will be able to enumerate the Knowledge representation using Rule based Algorithms and
IMCA802.3 .

Reasoning
IMCAS02.4 Students will be able to create logical instructions using prepositional logic.

Students will be able to evaluate the possibility of AT applications like Natural language
IMCA802.5 . . . .

processing, Expert systems in various problem domains of the real world.
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Detailed Syllabus:

Topic Session | References
Module I Al Introduction and History: 1-9 Stuart Russel and Peter Norvig:
Defining Al, Acting Humanly (Turing Test Approach), Thinking Artificial Intelligence — A
Humanly(Cognitive Modeling Approach), Thinking Rationally Modern Approach, 2nd Edition
(laws of thought approach), Acting Rationally(Rational Agent Pearson Education
Approach); Foundations of Artificial Intelligence. History of Al. Al Elaine Rich and Kevin Knight:
Problems, Assumptions, Techniques, Level of Model, and Criteria Artificial Intelligence, Tata
for success.Problems, Problem spaces and Search - Problem McGraw Hill 2nd Ed. N.P.
Definition, Production systems, Problem characteristics, Production padhy.
system characteristics
Module IT 9-17 Introduction to Artificial
Searching Problems: intelligence and expert systems
Knowledge Organization and Management . Search and Control by Dan W. Patterson, Prentice
Strategies - Examples of search problem, Uniformed or Blind Hall India
search, Informed search, Searching AND-OR graphs
Matching Techniques -Structures used for matching
Module ITI Knowledge Representation Schemes: 18-27 Introduction to Artificial
Formalized Symbolic Logics - Syntax and Semantics of intelligence and expert systems
Propositional and Predicate logic. Properties of WFFS, Inference by Dan W. Patterson, Prentice
rules, Resolution. Non- Deductive Inference Method. Hall India
Inconsistencies and Uncertainties — Non- monotonic reasoning.
Truth Maintenance system, Default reasoning and the closed world
assumption. Structured Knowledge - Associative Networks.
Module IV Knowledge Acquisition: 28-36 Introduction to Artificial
General Concepts in Knowledge Acquisition - Types of learning, intelligence and expert systems
Difficulty in Knowledge Acquisition. General learning model, by Dan W. Patterson, Prentice
Performance measures. Early work in Machine Learning — Hall India
Perceptron, Genetic algorithms, Intelligent editors
Analogical and Explanation Based Learning — Analogical
Reasoning and learning, Examples, Explanation based learning,
Module V 37-42 Introduction to Artificial

Natural Language Processing - Overview of Linguistics, Grammars
and Languages, Basic Parsing Techniques, Semantic Analysis and
Representation structures. Natural Language generation, Natural
language systems. Experts system Architectures: Rule-based
system, Non production system, Dealing with uncertainty.

intelligence and expert systems
by Dan W. Patterson, Prentice
Hall India.

Recommended Books & Reading List

1. Stuart Russel and Peter Norvig: Artificial Intelligence — A Modern Approach, 2nd Edition Pearson

Education

2. Elaine Rich and Kevin Knight: Artificial Intelligence, Tata McGraw Hill 2nd Ed. N.P. padhy
3. Introduction to Artificial intelligence and expert systems by Dan W. Patterson, Prentice
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4. Hall India (All Modules)

IMCA 803 INTERNET TECHNOLOGY AND APPLICATIONS

Course Overview

Program IMCA

Semester 8

Course Code IMCA 803

Course Title Internet Technology And Applications
Type of Course Core

Contact Hours 4T+1T/P hours per week

Credit 4

Course Description

This subject aims to introduce the basic concepts and essential knowledge of the applications and technology of the
Internet and World Wide Web. It provides a conceptual framework to understand the operation of the Internet and to
understand how computers connect and communicate with each other. This subject also helps to develop students’
analytical ability in network technology.

Course Objectives

By the end of this course students will be able to:
1. Provides necessary information in data communications and networking.
2. Focusing on internetworking with TCP/IP protocol suite.
3. Give an insight to Autonomous systems, DNs and Transport layer services in networking

Course Outcomes
On successful completion of this course :

CO.No Course Outcome Description

IMCA803.1 Students will be able to recall the basic concepts and applications of the Internet and World Wide
Web.
Students will be able to apply relevant Internet knowledge to enhance their understanding of other

IMCAB803.2 A
networking situations.

IMCAB03.3 Students will be able to use current Internet Technology necessary for daily life application.

IMCAB03.4 Studgnts 'w111 b.e able to understand the concepts like Email architecture DNS server and
Multimedia services.

IMCAS03.5 Students will be able to compare various Network Protocols like TCP, UDP,FTP,HTTP.SMTP
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Detailed Syllabus:

Topic

Session

References

Module I

Introduction-protocols and standards,The OSI
model, TCP/IP Protocol suite,
Addressing,connecting devices, Switching
methods,Internet Protocol(IP), IP addressing:
Classful addressing, Classless addressing,
Subnetting and Supernetting .

Behrouz A. Forouzan - TCP/IP
Protocol Suite- Fourth Edition-
Tata McGraw Hill

Module IT

Private Networks, Virtual Private Network, Types
of VPN, Network Address Translation (NAT).,
Other Network layer Protocols:, ARP- working,
packet format, RARP-working, packet format
ICMP- types of messages, message format, Error
reporting, query, debugging tools, IGMP- Group
management, IGMP messages, Message format,
IGMP operation. Host Configuration Protocols:
BOOTP, DHCP.

9-18

Behrouz A. Forouzan - TCP/IP
Protocol Suite- Fourth Edition-
Tata McGraw Hill.

Module IT1

Autonomous Systems. Unicasting, Unicast
Routing Protocols: Interior Gateway Routing
Protocol- concepts of Distance vector routing, link
state routing, path vector routing. RIP, RIP timers,
OSPF, OSPF links. Exterior Gateway Routing
Protocol- BGP, BGP session.Multicasting,
Multicast applications, Multicast Routing
Protocols: MOSPF, DVMRP.

19-26

Behrouz A. Forouzan - TCP/IP
Protocol Suite- Fourth Edition-
Tata McGraw Hill

Module IV

Introduction to transport layer, Transport layer
services,UDP-User datagram,Use of UDP,UDP
operation,UDP services, and UDP applications.
TCP- TCPservices, TCP Features, Segment, TCP
connection,Flowcontrol, Error control,Congestion
control, TCP timers. DNS-need for DNS, Name
Space DNS messages,Types of records.
TelnetConcepts. SSH-Components,SSH packet
format

27-35

Behrouz A. Forouzan - TCP/IP
Protocol Suite- Fourth Edition-
Tata McGraw Hill

Mahatma Gandhi University-Regulations-2020
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Module V

FTP connection, communication, file transfer,
anonymous FTP.TFTP-Messages, Connection,
data transfer. WWW- Architecture, web
documents. HTTP: - Transactions, Request
messages, Response message, Headers
Sequencing and scheduling activities. Electronic
Mail: Architecture, User agent - Sending Mail,
Receiving Mail. Multipurpose Internet Mail

Extensions (MIME). Mail transfer agent: SMTP.

Mail access protocols: POP and IMAP.
Introduction to IPv6- IPv6 addressing, IPv6
protocols.

36-40

Steven Holzner, “Beginning Ruby
on Rails”, Wiley Publishing.

Recommended Books & Reading List

1. Behrouz A. Forouzan - TCP/IP Protocol Suite- Fourth Edition- Tata McGraw Hill

2. Andrew S Tanenbaum- Computer Networks- PHI- Fourth Edition.

3. Behrouz A. Forouzan - Data Communications and Networking- Fourth Edition- Tata McGraw Hill 4. William

Stallings- Data and computer communications- PHI- Seventh Edition.

4. Douglas E. Comer- Internetworking with TCP/IP- Volume I- PHI- Third Edition.

5. Comer, Douglas. The Internet Book: Everything you need to know about computer networking and how the

Internet works, 4th Ed., 2007
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IMCA 804 COMPILER DESIGN

Course overview

Program IMCA

Semester 8

Course Code IMCA 804

Course Title Compiler Design

Type of Course Core

Contact Hours 4T+1T/P hours per week
Credit 4

Course Description

This course will teach students about fundamental concepts and techniques used for developing a simple language
compiler. This will include the examination of intermediate code states, machine code optimization techniques and
support for advanced language features. At the end of the course, students will understand different considerations
and phases of compilation, the impact of language features upon the compilation process, and the practical
fundamentals of how a compiler is implemented.

Course Objectives

By the end of this course students will be able:

To understand the theory and practice of compiler implementation.

To implement Lexical Analyzer using Lex tool

To learn finite state machines and lexical scanning.

To learn context free grammars, compiler parsing techniques, construction of parse trees, symbol tables
To implement intermediate machine representations and actual code generation

A .

Course Outcomes

On successful completion of the course:

CO.No Course Objective Description

Students will be able explain different phases and various techniques used for the

IMCA804.1 . . .
implementation of a compiler

IMCAS04.2 Students: will be able to interpret a scanner, parser, and semantic analyser without the aid of
automatic generators
Students will be able to differentiate the lexical, syntactic and semantic analysis into

IMCA804.3 . . .
meaningful phases for a compiler to undertake language translation

IMCAS04.4 Students will be able to design the structures and support required for compiling advanced
language features.
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IMCA804.5

Students will be able to evaluate various various techniques used for the implementation of a

compiler

Detailed Syllabus
Topic Session Reference

MODULE I 1-9 Alfred V Aho , Jeffrey D. Ullman,
Introduction: Compilers and Translators, structure of “Principles of Compiler Design”,
compiler, pass structure of compiler, book keeping, compiler Narosa
writing tools, bootstrapping of compiler.Lexical Analysis: Aho, Ullman and Sethi, “Principles of
Role of lexical analyzer, design of lexical Compiler Design”, Addison Wesley
analyzer.Transition Diagrams, specification of tokens,
recognition of tokens.
MODULE I1I Alfred V Aho, Jeffrey D. Ullman,
Finite Automata: regular expressions, finite automata, | 10- 18 | “Principles of Compiler Design”,
construction of NFA from regular expression, finite state Narosa
machines NFA to DFA, minimizing DFA, language for Aho, Ullman and Sethi, “Principles of
specifying lexical analyzers (Analyzer Generator: LEX). Compiler Design”, Addison Wesley
Syntactic specifications: grammars, context free grammars,
parse trees and representation, ambiguity, regular
expressions vs. context free grammars, non-context free
language constructs.
MODULE III 19-26 | Alfred V Aho, Jeffrey D. Ullman,
Basic Parsing Techniques: Parsers, shift -reduce parsing, “Principles of Compiler Design”,
handle pruning, stack implementation of shift-reduce parser. Narosa
Operator precedence parsing, top-down parsing, left Aho, Ullman and Sethi, “Principles of
recursion, left-factoring, Bottom up parsing, predictive Compiler Design”, Addison Wesley
parsers.
MODULE IV 27-32 | Alfred V Aho, Jeffrey D. Ullman,
Automatic construction of efficient parsers: LR parsers, “Principles of Compiler Design”,
canonical collection of LR (0) items, SLR parsing tables, Narosa
canonical LR parsing table. Semantic Analysis, Symbol table Aho, Ullman and Sethi, “Principles of
management, Error handling: - sources and reporting. Compiler Design”, Addison Wesley
MODULE V Alfred V Aho, Jeffrey D. Ullman,
Intermediate code generation: -postfix notation, syntax “Principles of Compiler Design”,
tree, three-address code, basic blocks and flow graph, DAG 33-38 | Narosa

representation of basic blocks. Code optimization: - The
principal sources of optimization, optimization of basic
blocks, loops in flow graphs, Peephole optimization. Code
Generations: - Issues in the design of a code generator,
simple code generator methods

Aho, Ullman and Sethi, “Principles of
Compiler Design”, Addison Wesley

Recommended Books and Reading List

1. Alfred V Aho, Jeffrey D. Ullman, “Principles of Compiler Design”, Narosa
2. Aho, Ullman and Sethi, “Principles of Compiler Design”, Addison Wesley
3. J. P. Trembley and P. G. Sorensen, “Theory and Practice of Compiler Writing”, McGraw Hill.
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IMCA 805 (a)Elective ITI SOCIAL NETWORK ANALYSIS

Course Overview

Program IMCA

Semester 8

Course Code IMCAB805(a)

Course Title Social Network Analysis
Type of Course Elective

Contact Hours 4 hours per week

Credit 4

Course Description

This course introduces students to the basic concepts and analysis techniques in SNA. Students learn how to identify
key individuals and groups in social systems, to detect and generate fundamental network structures, and to model
growth and diffusion processes in networks. Students will be trained in interpreting the meaning of the
aforementioned phenomena and suggesting potential courses of action to reinforce or change the observed trends.
After this course, students will be able to design and execute network analysis projects including collecting data and
considering ethical and legal implications, to perform systematic and informed analyses of network data for personal,
commercial and scholarly use, and to critically review SNA projects conducted by others.

Course Objectives
By the end of the course, the students should be able to
1. To understand the components of the social network.

To model and visualize the social network.

To mine the users in the social network.

To understand the evolution of the social network.
. To know the applications in real time systems.

Course Outcomes

GoR W N

On successful completion of the course:

CO.No Description

IMCA805(a).1 Understand how to apply node and group level social network measures.

IMCA805(a).2 Collect network data in different ways while adhering to legal standards and ethics standard.

IMCA805(a).3 Mine the behaviour of the users in the social network

IMCAB05(a).4 Predict the possible next outcome of the social network

IMCAB05(a).5 Plan and execute network analytical computations.
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Detailed Syllabus:

Topic Session References
Module 1 1-8 Peter Mika, “Social Networks
INTRODUCTION Introduction to Semantic Web: and the Semantic Web”, First
Limitations of current Web — Development of Semantic Edition, Springer 2007.
Web — Emergence of the Social Web — Social Network BorkoFurht, “Handbook of
analysis: Development of Social Network Analysis — Key Social Network Technologies
concepts and measures in network analysis — Blogs and and Applications”, 1st Edition,
online communities — Web-based networks — Applications Springer, 2010.
of Social Network Analysis.
Module IT 9-17 Peter Mika, “Social Networks
Ontology and their role in the Semantic Web: Ontology- and the Semantic Web”, First
based knowledge Representation — Ontology languages for Edition, Springer 2007.
the Semantic Web: Resource Description Framework — BorkoFurht, “Handbook of
Web Ontology Language —Ontological representation of Social Network Technologies
social individuals — Ontological representation of social and Applications™, 1st Edition,
relationships. Springer, 2010.
Module IIT 18-28 GuandongXu ,Yanchun Zhang
Extracting evolution of Web Community from a Series of and Lin Li, “Web Mining and
Web Archive — Detecting communities in social networks Social Networking —
— Definition of community — Evaluating communities — Techniques and applications”,
Methods for community detection and mining — First Edition Springer, 2011.
Applications of community mining algorithms — Tools for
detecting communities social network infrastructures and
communities
Module IV 29-36 GuandongXu ,Yanchun Zhang
Understanding and predicting human behaviour for social and Lin Li, “Web Mining and
communities — User data management — Inference and Social Networking —
Distribution — Enabling new human experiences — Reality Techniques and applications”,
mining — Context — Awareness — Privacy in online social First Edition Springer, 2011.
networks — Trust in online environment — Trust models
based on subjective logic — Attack spectrum and
countermeasures.
Module V 37-42 GuandongXu ,Yanchun Zhang

Graph theory — Centrality — Clustering — Node-Edge
Diagrams — Matrix representation — Visualizing online
social networks, Visualizing social networks with matrix-
based representations — Matrix and Node-Link Diagrams —

Hybrid representations
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Recommended Books & Reading List

1. Peter Mika, “Social Networks and the Semantic Web”, First Edition, Springer 2007. BorkoFurht,
“Handbook of Social Network Technologies and Applications”, 1st Edition, Springer, 2010.

2. GuandongXu ,Yanchun Zhang and Lin Li, “Web Mining and Social Networking — Techniques and
applications™, First Edition Springer, 2011.

3. Dion Goh and Schubert Foo, “Social information Retrieval Systems: Emerging Technologies and
Applications for Searching the Web Effectively”, IGI Global Snippet, 2008.

4. John G. Breslin, Alexander Passant and Stefan Decker, “The Social Semantic Web”, Springer, 2009.
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IMCA 805 (b)Elective IIl KNOWLEDGE MANAGEMENT AND BUSINESS

INTELLIGENCE
Course Overview
Program IMCA
Semester 8
Course Code IMCA805(b)
Course Title Knowledge Management and Business Intelligence
Type of Course Elective
Contact Hours 4 hours per week
Credit 4

Course Description

This Business intelligence and knowledge management systems course will give you a better understanding of the
information tools used to assist decision-makers. Business Intelligence is a set of theories and methodologies that

handle large amounts of data and information to assist managers with decision-making. With this course, you will
also learn the process known as decision-making including the three steps involved.

Course Objectives

By the end of this course students will be able to :

1. Be familiar with Knowledge Management concepts
2. Define terminology commonly used in Business intelligence
3. Describe different Business Intelligence Techniques.

Course Outcomes

On successful completion of the course:

CO.No Description
IMCA805(b).1 Students will be able to understand about Knowledge management concepts
IMCA805(b).2 Students will become familiar with different Business intelligence techniques
IMCAB805(b).3 Students will be able to justify the use of intelligence Techniques.
IMCAB805(b).4 Students will be able to design Business Intelligence systems.
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IMCA805(b).5

Students will be able to analyze the different uses of knowledge management systems.

Detailed Syllabus:

Topic Session | References
Module I 1-5 Elias M. Awad, Hassan
Basics - What is Knowledge Management? - Key Challenges - KM M.Ghaziri,”Knowledge
Life Cycle - Understanding Knowledge — Definitions. Cognition Management”, Pearson
and Knowledge Management - Data, Information, and Knowledge - Education, 2004
Types of Knowledge - Expert Knowledge
Module IT 6-12 Elias M. Awad, Hassan
Knowledge Management System Life Cycle - Challenges in M.Ghaziri,”Knowledge
Building KM Systems - Conventional Versus KM System Life Management”, Pearson
Cycle.KM System Life Cycle - System Justification - Role of Rapid Education, 2004
Prototyping - Role of Knowledge Developer — User Training
Module IT1 13-22 Elias M. Awad, Hassan
Knowledge Creation - Nonaka’s Model of Knowledge Creation and M.Ghaziri,”Knowledge
Transformation - Knowledge Architecture - Capturing Tacit Management”, Pearson
Knowledge — Evaluating the Expert — Developing a relationship Education, 2004
with Expert — Interview as a tool — Brainstorming — Repertory
Grid,Nominal Group Techniques(NGT) — Delphi method — Concept
mapping Knowledge Codification - Codification Tools and
Procedures - Knowledge Developers Skill Set - Knowledge
Transfer - Transfer Methods - Portals Basics - Business Challenge -
Knowledge Portal Technologies - Ethical and Legal Issues -
Knowledge Owners - Legal Issues.
Module IV 23-27 Efraim Turban, Ramesh
Changing Business Environments and Computerized Decision Sharda, Dursun Delen
Support - A Framework for Business Intelligence - Intelligence and David King,
Creation and Use and BI Governance “Business Intelligence”

2 nd Edition, 2010.

Transaction Processing versus Analytic Processing - Successful BI
Implementation - Major Tools and Techniques of Business
Intelligence
Module V 28-38 Efraim Turban, Ramesh

Implementing BI: An Overview - BI and Integration
Implementation - Connecting BI Systems to Databases and Other
Enterprise Systems - On-Demand BI - Issues of Legality, Privacy,
and Ethics - Emerging Topics in BI: An Overview .The Web 2.0
Revolution - Online Social Networking: Basics and Examples -
Virtual Worlds - Social Networks and BI: Collaborative Decision
Making - RFID and New BI Application Opportunities - Reality
Mining.
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Recommended Books & Reading List

1. Elias M. Awad, Hassan M.Ghaziri,”Knowledge Management”, Pearson Education, 2004, (For Units I, II
and III).

2. Efraim Turban, Ramesh Sharda, Dursun Delen and David King, “Business Intelligence” 2 nd Edition, 2010.
(For Unit IV — Chapter 1, Unit — V -Chapter 6)03

IMCA 805 (c)Elective III FOUNDTION OF CLOUD COMPUTING

Course Overview

Program IMCA

Semester 8

Course Code IMCAB805(c)

Course Title Foundation of Cloud Computing
Type of Course Elective

Contact Hours 4 hours per week

Credit 4

Course Description

This course provides a comprehensive study of basic cloud computing concepts and cloud related technologies. It
includes cloud models and services, cloud architecture and virtualization concepts. The course also covers the cloud
security model and associated challenges and latest trends and technologies used in the cloud.

Course Objectives
By the end of the course the student will be able to

1.

SANE I

To develop an understanding of the fundamental concepts of cloud computing, including different cloud service
models and deployment models.

To understand cloud architecture and importance of virtualization.

Be familiar with data storage in cloud and different cloud computing services.

To understand the importance of security in cloud computing and different cloud computing tools.

To gain knowledge about the cloud platforms used in industry, clouds computing applications future directions
and trends.

Course Outcomes

On successful completion of the course:

CO.No Description
IMCAB805(c).1 Students will be able to understand and recall the fundamental concepts of cloud computing.
IMCAB05(c).2 Students will be able to describe the various cloud related concepts and technologies.
IMCA805(c).3 i;llcfllSE:jS :Zliilt:;tae}zfng Oe;(ilzlsore the vast ecosystem of the cloud and discover the importance
IMCAB805(c).4 rS;zlllcllle}I;;s] e‘r/;’tisl,l have the ability to arrange appropriate tools and applications to suit their
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IMCA805(c).5

Students will be able to compare the different cloud technologies, applications, and tools

Detailed Syllabus:

Topic Session References
Module I 1-7 Cloud Computing — A
Cloud Computing Fundamentals: Introduction to Cloud Practical Approach for
Computing — History , importance and characteristics of Cloud Learning and
computing. Move to Cloud Computing — migrating in to the Implementation,
cloud, seven step model. Types of Cloud — Public and Private A.Srinivasan and
Cloud, Cloud Infrastructure, Cloud Application Architecture. J.Suresh, Pearson India
Working of Cloud Computing- Trends in Computing, Cloud Publications, 2014
Service Models, Cloud Deployment Models , Pros and Cons of
Cloud Computing, Cloud Computing and Services: Pros and
Cons
Module IT 8-15 Cloud Computing — A
Cloud Computing Architecture and Virtualization:Cloud Practical Approach for
Architecture —Cloud System Architecture, Cloud Development Learning and
Model. Cloud Modelling and Design Implementation,
Virtualisation- types of virtualisation, benefits, and pitfalls of A.Srinivasan and
virtualisation, Virtualisation in Grid and Cloud, CPU J.Suresh, Pearson India
virtualisation, network and storage virtualisation Publications, 2014
Module II1 16-24 Cloud Computing — A
Data Storage and Cloud Computing services:Data Storage - Practical Approach for
Data Storage Management, File Systems, Cloud Data Stores, Learning and
Using Grids for Data Storage. Implementation,
Cloud Storage — Data Management for Cloud Storage, Data A.Srinivasan and
intensive Technologies for Cloud Computing- Cloud Storage J.Suresh, Pearson India
from LANs to WANS. Distributed Data Storage, Applications Publications, 2014
utilizing Cloud Storage.Cloud Services — software as a service,
platform as a Service, infrastructure as a service, other cloud
services.
Module IV 25-33 Cloud Computing — A
Cloud Computing Security and tools: Practical Approach for
Risks in Cloud Computing — Data Security in Cloud — Cloud Learning and
Security Services . Cloud Computing Tools- Tools and Implementation,
Technologies for Cloud,Cloud Mashups, Apache Hadoop,Cloud A.Srinivasan and
Tools- VMWare, Eucalyptus, CloudSim, OpenNebula, Nimbus. J.Suresh, Pearson India

Publications, 2014

Module V 34-40 Cloud Computing — A

Cloud Applications and Future Cloud : Microsoft Cloud

Services , Google Cloud Applications , Amazon Cloud Services,

Cloud Applications. Future Cloud- Mobile cloud, Autonomic
cloud engine, Multimedia Cloud. Energy aware Cloud
computing, Jungle Computing.
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Recommended Books & Reading List

1. Cloud Computing — A Practical Approach for Learning and Implementation, A.Srinivasan and J.Suresh,
Pearson India Publications, 2014
“Cloud Computing — insights into New-Era Infrastructure”, Kumar Saurabh, Wiley India,2011.
3. “Cloud Computing: Implementation, Management, and Security” John W.Rittinghouse and James
F.Ransome, , CRC Press, 2010.
Cloud Computing Bible, Barrie Sosinsky, Wiley-India, 2010
5. Cloud Computing: Principles and Paradigms, Editors: Rajkumar Buyya,
James Broberg, Andrzej M. Goscinski, Wile, 2011
6. “Distributed and Cloud Computing, From Parallel Processing to the Internet of Things”,Kai Hwang,
Geoffrey C Fox, Jack G Dongarra, Morgan Kaufmann Publishers, 2012.
7. “Cloud Computing, A Practical Approach” Toby Velte, Anthony Velte, Robert Elsenpeter, TMH, 2009.

N

A
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IMCA 805(d) Elective III COMPUTER GRAPHICS

Course Overview

Program IMCA

Semester 8

Course Code IMCAB805(d)
Course Title Computer Graphics
Type of Course Elective

Contact Hours 4 hours per week
Credit 4

Course Description

Computer graphics are an intrinsic component of many modern software applications and are often essential to the
success of these applications. Course provides the basic principles and techniques for computer graphics on modern
graphics hardware. Students will gain experience in interactive computer graphics using C language. The principles
and practice of computer graphics are described from their mathematical foundations to the modern applications
domains of scientific visualization, and animation.

Course Objectives

By the end of this course students will be able to :
1. This course will introduce students to all aspects of computer graphics including hardware, software

and applications.
2. This course will familiarize students with fundamental algorithms and data structures that are used in
today’s interactive graphics systems.

Course Outcomes

On successful completion of the course:

CO.No Description

IMCA805(d).1 Students will be able to define the fundamental concepts of computers graphics

Students will be able to understand the use of the components of a graphics system and
become familiar with building approach of graphics system components and algorithms
related with them..

IMCA805(d).2

IMCA805(d).3 Students will be able to apply computer graphics concepts in various applications

Students will be able to analyze the fundamentals of computer graphics including

IMCA805(d)-4 animation, underlying technologies, principles, and applications
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IMCA805(d).5 . L
various applications

Students will be able to evaluate and compare the 2D and 3D concepts while applying to

Detailed Syllabus:

Topic Session References

Module I 1-8 Computer Graphics C
Introduction: A survey of Computer Graphics, overview of Version -Donald D.Hearn
graphics systems-Video display devices-Refresh CRT.Raster- & M. Pauline Baker

Scan and Random-Scan Displays, Color CRT Monitors, DVST,

FlatPanel Displays.Raster Scan systems, Random scan systems,

Input devices, Hard copy devices, Graphics software.

Module IT 9-16 Computer Graphics C
Output primitives: Line drawing algorithms: DDA algorithm, Version -Donald D.Hearn
Bresenham ‘s line algorithm, Circle generating algorithm- & M. Pauline Baker
Midpoint circle algorithm.2D geometric Transformations: Basic

transformations: Translation, Rotation, Scaling; Other

transformations-Reflection and shear, Matrix representation and

homogenous coordinates, Composite transformation.

Module II1 17-24 Computer Graphics C
Two-dimensional viewing: viewing pipeline, window to Version -Donald D.Hearn
viewport transformation.Clipping operations- Point clipping, & M. Pauline Baker

Line clipping: Cohen Sutherland line clipping, Text Clipping.

Interactive Input Devices, Interactive Picture Construction

Techniques.

Module IV 25-32 Computer Graphics C
Three-dimensional concepts: Three dimensional display Version -Donald D.Hearn
methods.Three dimensional object representations- Polygon & M. Pauline Baker
surfaces, Sweep representations, octrees and quadtrees.

3D viewing- Parallel, Perspective projections.

Module V 33-40 Computer Graphics C

Visible surface detection methods, Color Models — RGB,YIQ,
CMY, HSV.Animation: Design of animation sequences, key-
frame systems- morphing.

Version -Donald D.Hearn
& M. Pauline Baker

Recommended Books & Reading List

1. Donald D.Hearn & M. Pauline Baker, Computer Graphics C Version, Second Edition,, PHI Pvt. Ltd.

2. Newman W M & R F Sproul, Principles of Interactive Computer Graphics, Second Edition Mc- Graw
Hill Publishers

3. Plastock R & Xiang Z, Theory and problems of computer Graphics, Second Edition Schaum Series,
McGraw Hill Publishers.
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IMCA 806 COMPILER DESIGN PRACTICALS

Course Overview

Program IMCA

Semester 8

Course Code IMCAB806

Course Title Compiler Design Practicals
Type of Course Core

Contact Hours 4 hour per week

Credit 2

Course Description

This course will enlighten the student with knowledge base in compiler design and its applications. Students can
demonstrate a working understanding of the process of lexical analysis, parsing and other compiler design aspects.

Course Objectives

By the end of this course Students will be able to :

1. Deepen the understanding of compiler design.

2. Develop problem solving ability using programming .

3. Develop ability to design and analyze a compiler.

Course Outcomes

On successful completion of the course:

CO.No Course Objective Description

IMCA806.1 Students will be able to describe and simulate various lexical analyzers and parsers

IMCAS06.2 Students will be able to apply different compiler writing tools to implement the different Phases

IMCAB06.3 Students will be able to analyze the data flow and control flow
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IMCAB806.4 Students will be able to construct the intermediate Code representation
IMCAS06.5 Students will be able to learn the implementation of the LEX and YACC tools
Detailed Syllabus:

Topic Session
Programs to test whether a string is valid identifier, constant, comment etc. 1-6
Simulate lexical analyzer for identifiers, relational operators, if statement, 7-15
arithmetic expression
Programs to recognize strings under 'a’, 'a*b+', 'abb'. 16-20
Program to check whether a string belongs to the grammar or not 21-22
Write a program to generate a parse tree. 23-24
Program to find leading, trailing terminals. 25-28
Program to compute FIRST and FOLLOW of non-terminals. 29-31
Program to check whether a grammar is left recursive and remove left 32-34
recursion.
Program to check whether a grammar is Operator precedent. 35-36
Practice with “LEX” and “YACC” tools of Compiler writing. 37-40

Recommended Books & Reading List

1. Allen I Holub ,Compiler design in C,Prentice Hall of India ,2003.

2. Vinu V .Das,Compiler design using FLEX and YACC,Prentice Hall of India ,2008
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IMCA 807 MINI PROJECT -APPLICATION DEVELOPMENT

Course Overview

Program IMCA

Semester 8

Course Code IMCA 807

Course Title Mini Project -Application Development
Type of Course Core

Contact Hours 4 hours per week

Credit 2

Course Description
The mini project is designed to help students develop practical ability and knowledge about practical

tools/techniques in order to solve real life problems related to the industry, academic institutions and computer
science research.

Course Objectives
Students will be able to

1. Have practical experience for understanding and solving problems in the field of computing.

Course Outcomes
On successful completion of the course :

CO.No Course Outcome Description

IMCAB07.1 Students will be able to understand and solve problems in the field of computing.

IMCA807.2 Students will be able to investigative, research and improve report writing skills.

IMCA807.3 Students will be able to to investigate a chosen topic in considerable depth.

IMCA807 4 Students have the ability to demonstrate the application of their programming and research skills.
IMCA807.5 Students will be able to apply their knowledge to complex computing problems.
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Detailed Syllabus:

The course Mini Project involves practical work for understanding and solving problems in the field of
computing. Any computer science project usually consists of the following: analysis, design,
coding/implementation and testing of some information system or subsystem, such as, a piece of software. In
this course we expect a software system or subsystem.

This course will also develop to investigative, research and improve report writing skills and will provide an
opportunity for students, to investigate a chosen topic in considerable depth. Mini Project provides the
opportunity for students to demonstrate the application of their programming and research skills, and to apply
their knowledge to complex computing problems.

Project Team

The project team should be organized and determined towards the fulfilment of their projects’ objectives and
tasks. A maximum of two students should work on a project, however, an individual student can also undertake
the project on his/her own.

The main responsibilities of the project team/student are to:
+ Ensure that an appropriate amount of time and effort is applied to the project,
* Ensure that they are responsive to the guidance of their counsellor,
» Acknowledge the text, material and ideas of others properly,

* Meet all milestones and regulations related to the work.

» To communicate any problems that are likely to prejudice the quality or time lines of the work to the
counsellor as and when such problems arise.

Project Categories

Four broad areas / categories of computer science are given below, so that you can select any of these category for
your Mini project.

¢ Application development
* Networking project
¢ System software

* Website development.
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Semester IX

IMCA 901COMPUTATIONAL SUSTAINABILITY

Course Overview

Program IMCA

Semester 9

Course Code IMCA901

Course Title Computational Sustainability
Type of Course Core

Contact Hours 4 hours per week

Credit 4

Course Description

To have an increased awareness among students on issues in areas of sustainability. To understand the role of
technology within sustainable development. And also to know the methods, tools and incentives for sustainable
product-service system development. This course helps students to establish a clear understanding of the role and
impact of various aspects of technological decisions on environmental, societal and economic problems

Course Objectives
By the end of the course the students will be able to

1. To have an increased awareness among students on issues in areas of sustainability

2. To understand the role of technology within sustainable development.

3. To know the methods, tools and incentives for sustainable product-service system development

4. To establish a clear understanding of the role and impact of various aspects of technological decisions on
environmental, societal and economic problems.

Course Outcomes
On successful completion of the course :

CO.No Description
IMCAS0L1 Students will be able to understand the different types of environmental pollution problems and
their sustainable solutions.
Students will have a broader perspective in thinking for sustainable practices by utilizing the
IMCA901.2 o . .
knowledge and principles gained from this course
IMCA901.3 Students will be able to work in the area of sustainability for research and education
Students will be able to create a sustainable environment by implementing the sustainable
IMCA901.4 -
practices they learned.
IMCA9015 Students will be able to identify sustainability problems and find solutions
164

Mahatma Gandhi University-Regulations-2020




Detailed Syllabus:

Topic Session References

Module I- Sustainability: Introduction, Need and 1-5 Dr. Swarnalatha K, Dr. Binu Sara

Concept of Sustainability Science; Social, Environmental Mathew, “Sustainable Engineering”,

and Economic Sustainability Concepts; Goals of Orbit Publishers and Distributors,

Sustainability; Challenges for Sustainable August, 2015.

Development;Nexus between Technology and Shibu Krishnan, “Introduction to

Sustainable development; ] Multilateral Environmental Sustainable Engineering”, PKC Books,

Agreements and Protocols; Clean Development First Edition, 2015.

Mechanism (CDM); Environmental legislations in India -

Water Act, Air Act

Module II- 6-12 Shibu Krishnan, “Introduction to

Environmental Issues : Air Pollutions — Sources and Sustainable Engineering”, PKC Books,

Types; Effects of Air Pollution; Control measures to First Edition, 2015.

reduce air pollution; Water pollution — Sources, Water

Pollutants and its effects; Sustainable wastewater

treatment; Solid waste — Sources, Impacts of solid waste;

Zero Waste Concept; 3 R Concept of Waste Management

. Global environmental issues- Resource Degradation,

Climate Change, Global Warming, Ozone Layer

Depletion; Regional and Local Environmental Issues;

Carbon Credits and Carbon Trading; Carbon foot print.

Module ITT- 13-23 Shibu Krishnan, “Introduction to

Environmental Management Tools: Environmental Sustainable Engineering”, PKC Books,

Management System and Standards; ISO 14000 series; First Edition, 2015.

Life Cycle Analysis (LCA) — Goal and

Scope.Biomimicking; Environment Impact Assessment

(EIA) - Procedures of EIA in India.

Module IV- 24-28 | David T. Allen, David R. Shonnard,

Sustainable Engineering: Basic Concepts of sustainable “Sustainable Engineering — Concepts,

habitat; Green Buildings, Green Materials for building Design and Case Studies”, Pearson

construction, Material Selection for Sustainable Education, Prentice Hall, First Edition,

design;Green Building Certification; Methods for 20.12' ) )

increasing energy efficiency of buildings; Sustainable Shlbu, KrlShl'lal'l,"‘Il'ltl‘.Odl’l’Cthl'l to

Cities; Sustainable Transport; Sustainable Pavements S'ustalna.b.le Engineering”, PKC Books,
First Edition, 2015.

Module V- 29-40 | David T. Allen, David R. Shonnard,

Energy sources: Basic Concepts; Conventional and Non-
Conventional sources of energy - Solar energy, Fuel
cells, Wind energy, Hydro- electric power - Small hydro
plants, Biofuels, Energy derived from oceans,
Geothermal energy; Energy Conservation.

“Sustainable Engineering — Concepts,
Design and Case Studies”, Pearson
Education, Prentice Hall, First Edition,
2012.

Shibu Krishnan, “Introduction to
Sustainable Engineering”, PKC Books,
First Edition, 2015.
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Recommended Books & Reading List

1. David T. Allen, David R. Shonnard, “Sustainable Engineering — Concepts, Design and Case Studies”, Pearson
Education, Prentice Hall, First Edition, 2012.

2.  Dr. Swarnalatha K, Dr. Binu Sara Mathew, “Sustainable Engineering”, Orbit Publishers and Distributors,
August, 2015.

3. Shibu Krishnan, “Introduction to Sustainable Engineering”, PKC Books, First Edition, 2015.
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IMCA 902 NETWORK SECURITY WITH IPR

Course Overview

Program IMCA

Semester 9

Course Code IMCA902

Course Title Network Security with IPR
Type of Course Core

Contact Hours 4T+1T/P hours per week
Credit 4

Course Description

Network security, which assumes you have a substantial knowledge of computing, helps to explain the intricacies of
the continually changing area of network security by studying the main issues involved in achieving a reasonable
degree of resilience against attacks. This course discusses different types of malicious attacks and various methods of
responding to them. Students learn how to protect computer networks by using security codes. The course also
examines malware, web security, privacy and e-mail Security.

Course Objectives
By the end of this course students will be able to :
1. Identify some of the factors driving the need for network security
2. Identify and classify particular examples of attacks
3. Define the terms vulnerability, threat and attack
4. Identify the security in web and email
5. Learn more about the Intrusion and Malicious software in the network
6

. Identity different Laws and regulation in networks

Course Outcomes
On successful completion of the course :

CO.No Description
IMCA902.1 Students can understand the IP security
IMCA902.2 Students can know how to secure the email
IMCA902.3 Students can identify and investigate different Malicious software in networks
IMCA902 4 Students can create real time application of the web Security and Email
IMCAI02.5 | 5 dents will be able to evaluate malware, web security, privacy and e-mail Security.
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Detailed Syllabus:

Topic Session References
Module I 1-7 William Stallings,
Network Concepts, Threats in Networks, Network Security 1-7 “Cryptography and
Controls. Firewalls — Types, Comparison of Firewall Types, Network security
Firewall Configurations. Principles and
Practices”,
Pearson/PHI.
Module IT 8-15 William Stallings,
Intruders: Intrusion detection, Host-Based Intrusion Detection, “Cryptography and
Distributed Host-Based Intrusion Detection,Network-Based Network security
Intrusion Detection, Intrusion Detection exchange. Malicious Principles and
software: Virus, Virus Counter. Practices”,
Pearson/PHI.
Module II1 16-25 William Stallings,
IP Security: Overview of IP Security (IPsec), IP Security “Cryptography and
Architecture,Modes of Operation, Security Associations Network security
(SA),Authentication Header (AH), Encapsulating Security Payload Principles and
(ESP),Internet Key Exchange. Practices”,
. Pearson/PHI.
Module IV 26-32 William Stallings,
E-Mail security: S/MIME and Pretty Good Privacy(PGP).Web “Cryptography and
Security: Web Security Requirements, Secure Socket Layer Network security
(SSL),Transport Layer Security (TLS), Secure Electronic Principles and
Transaction (SET). Digital Watermarking. Practices”,
Pearson/PHI.
Module V 3-40 “Computer Security ,

Intellectual Property: Types of Intellectual Property, Intellectual
Property Relevant to Networks, Digital Millennium Copyright Act,
Digital Rights Management(DRM), Privacy: Laws and Regulation,
Computer Usage Privacy. Privacy and Data Surveillance, Ethics
and IS Professionals, code of conduct

Principle and
Practice” by William
Stallings and Lawrie
brown, Pearson

Recommended Books & Reading List

1. Wade Trappe, Lawrence C Washington, “Introduction to Cryptography with coding theory”, Pearson.
2. Charles P. Pfleeger, Shari Lawrence Pfleeger — Security in computing — Prentice Hall of India.
3. Network Security Essentials: Applications and Standards, by William Stallings. Prentice Hall
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IMCA 903 DATA SCIENCE

Course Overview

Program IMCA
Semester 9
Course Code IMCA 903

Course Title

Data Science

Type of Course Core
Contact Hours 4T+1T/P hours per week
Credit 4

Course Description

The course Data Science provides insights into various disciplines like Statistics, Data Analysis, Data Mining,
Machine learning. Course explains about various techniques and methods to extract knowledge. Further it discuss
about the applications of Data science.

Course Objectives

By the end of this course students will be able to :

AW e

Get insights into basic statistical concepts required for analysis.

To make the students aware of Probability distributions and its application.
Acquire knowledge about data mining techniques

Develop the analytical skills in applying machine learning algorithms.
Analyse the possibility of applying the techniques of data science.

Course Outcomes
On successful completion of the course :

CO.No Course Outcome Description

IMCA903.1 | Students will be able to know about the basic statistical concepts applied for data science.

IMCAQ03.2 S.tud'ents' will be able to understand the importance and application of various Probability
distribution.

IMCA903.3 Students will be able to apply the appropriate data mining techniques for knowledge acquisition.

IMCA903.4 | Students will be able to practically implement the machine learning algorithms.

IMCA903.5 | Students will be able to judge the effectiveness of data science techniques in real time application.
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Detailed Syllabus:

Topic Session References
Getting Started With Data Science:
Module-1: Introduction : Introduction to Data Making Sense Of Data With Analytics
science: Big Data, Statistics, Machine Learning, by Murtaza Haider and Conrad Chavez,
Data Mining.BIG DATA: What is big data, why Pearson
big data, convergence of key trends, unstructured
data. Web analytics ,Industry examples of big 19 Michael Minelli, Michelle Chambers,
data: big data and marketing , fraud and big data , and Ambiga Dhiraj, "Big Data, Big
risk and big data , credit risk management Analytics: Emerging Business
Types of Statistics: Inferential, Descriptive, Intelligence and Analytic Trends for
Prescriptive, Predictive Today's Businesses", Wiley, 2013
Application and importance of Correlation.
Fundamentals of Statistics-S.C.Gupta&
V.K Kapoor,Sultan Chand & Sons
Module 11 Fundamentals of Statistics-S.C.Gupta&
Regression: Linear Regression, Logistic V.K Kapoor,Sultan Chand & Sons
Regression
Multivariate Data Analysis, Parametric Estimation Probability and Statistics-Murray R
Probability Distribution: Normal, Binomial, Spiegel,John J Schiller,R Alu
Poisson, Gaussian, Uniform distribution 10-19 Srinivasan Schaum’s Outlines-Third
Testing Methods: Edition
Testing of Hypothesis: T-test, F-test, Chi square
test. Thomas A. Powell, “HTML & CSS:
The Complete Reference”, Fifth
Edition, McGraw Hill.
Module II1 22-28 Introduction to Machine Learning,
Introduction to Machine learning, Difference Ethem Alpaydin,Second Edition
between Artificial intelligence, Machine Learning,
Deep Learning
Types of Machine Learning —Supervised learning,
Unsupervised, Reinforcement learning.
How Machine learning works, examples of
machine learning applications
Module IV
Introduction to Data Mining
Introduction to Clustering and Classification
Discrirninant. functions, Parametric method- Data Mining Concepts and Techniques
Maximum Likelihood estimation 25-31

K Nearest Neighbour algorithm
Support Vector Machine

— Jiawei Han and Micheline Kamber,
Second Edition, Elsevier, 2006
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https://en.wikipedia.org/wiki/Linear_regression
https://en.wikipedia.org/wiki/Logistic_regression
https://en.wikipedia.org/wiki/Logistic_regression

Module V:

Feature extraction and selection.

Entropy minimization feature selection through
function approximation, Binary feature selection
Dimensionality Reduction: Problems of

Getting Started With Data Science:
Making Sense Of Data With Analytics
by Murtaza Haider and Conrad Chavez,

dimensionality, Principle component Analysis Pearson
Real time application of Data science- 34-42 Introduction to Machine Learning,
Banking, Finance: Fraud and Risk Detection, Ethem Alpaydin,Second Edition

Manufacturing, Transportation, Health care, E-

Commercce: Tarceted Advertisin The elements of Statistical Learning,

Data Mining, Inference, and Prediction.
Trevor Hastie,Robert
Tibshirani,Jerome Friedman

Recommended Books & Reading List

1. Getting Started With Data Science: Making Sense Of Data With Analytics by Murtaza Haider and Conrad
Chavez, Pearson

2. Big Data, Big Analytics: Emerging Business Intelligence and Analytic Trends for Today's Businesses,
Michael Minelli, Michelle Chambers, and Ambiga Dhiraj, Wiley, 2013.

3. Fundamentals of Statistics-S.C.Gupta& V.K Kapoor,Sultan Chand & Sons

4. Probability and Statistics-Murray R Spiegel,John J Schiller,R Alu Srinivasan Schaum’s Outlines-Third
Edition

5. Data Mining Concepts and Techniques — Jiawei Han and Micheline Kamber, Second Edition, Elsevier, 2006

6. Soft Computing for Data Mining Applications- K. R. Venugopal, L. M. Patnaik, K.G Srinivasa - 2009-
Springer

7. Introduction to Machine Learning, Ethem Alpaydin,Second Edition

8. The elements of Statistical Learning, Data Mining, Inference, and Prediction. Trevor Hastie,Robert
Tibshirani,Jerome Friedman
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https://www.google.co.in/search?hl=en&q=L.+M.+Patnaik&stick=H4sIAAAAAAAAAONgVuLVT9c3NEwzLKooKKgqe8RowS3w8sc9YSn9SWtOXmPU5OIKzsgvd80rySypFJLmYoOyBKX4uVB18ixi5fXRU_DVUwhILMlLzMwGACvZn8xcAAAA
https://www.google.co.in/search?hl=en&q=K.+R.+Venugopal&stick=H4sIAAAAAAAAAONgVuLSz9U3SDYpqEwxecRoyi3w8sc9YSmdSWtOXmNU4-IKzsgvd80rySypFJLgYoOy-KR4uJC08Sxi5ffWUwjSUwhLzStNzy9IzAEAdGRSk1gAAAA
https://www.edureka.co/blog/data-science-applications/#targetedadvertising
https://www.edureka.co/blog/data-science-applications/#fraudandriskdetection

IMCA904 IT INFRASTRUCTURE MANAGEMENT

Course overview

Program IMCA

Semester 9

Course Code IMCA 904

Course Title IT Infrastructure Management
Type of Course Core

Contact Hours 4 hours per week

Credit 4

Course Description

Infrastructure management in IT plays very critical role in Managing IT investments. The course intends to introduce
the concept of IT infrastructures from a technological and management perspective so as to give the students an
exposure in understanding, building and managing efficient, available and cost-effective infrastructures. The
importance of using ITIL in the process of designing and building IT infrastructure is covered elaborately in the
syllabus and also Service level management using SLA’s.

Course Objectives
By the end of the course the students will be able to:

1.  Provide the knowledge to enhance the skill and competency of students in managing IT infrastructure to
achieve stable, efficient and cost-effective infrastructures.

2. Disseminate knowledge required for developing and implementing infrastructure system management
processes that will assure reliability, availability etc. Understand the structure and relevance of SLA’s.

3. Understand various processes in infrastructure systems management like Performance Tuning, , Change
Management, Incident Management, Storage, Network, and Configuration Management, Capacity Planning,
Strategic Security and Disaster Recovery.

Course Outcomes

On successful completion of the course, the students will be able to:

CO.No Course Objective Description

IMCA904.1 Define and identify various terms related to Infrastructure Management.

IMCA904.2 Learn SLA’s, Incident management, concept of building cost-effective infrastructure. Concept
behind ITIL

IMCA904.3 Analyze the technology to build and design infrastructures using ITIL for the same.

IMCA904.4 Design a infrastructure plan.

IMCA904.5
Evaluate terms like TCO, security and effectiveness.
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Detailed Syllabus

Topic Session Reference
MODULE 1 1-6 Sjaak Laan, IT Infrastructure
INFRASTRUCTURE MANAGEMENT OVERVIEW: Architecture- infrastructure building
Definitions, Infrastructure management activities, blocks and concept, Lulu Com 2013
Evolutions of Systems since 1960s (Mainframes-to-
Midrange-to-PCs-to-Client-server computing-to-New age Phalguni Gupta, Surya Prakash,
systems) and their management, growth of internet, current Umarani Jayaraman, IT infrastructure
business demands and IT systems issues, complexity of and its management
today’s computing environment, Total cost of complexity
issues, Value of Systems management for business.
MODULE II Sjaak Laan, IT Infrastructure
PREPARING FOR INFRASTRUCTURE 7- 15 Architecture- infrastructure building
MANAGEMENT: Factors to consider in designing IT blocks and concept, Lulu Com 2013
organizations and IT infrastructure , Determining
customer’s Requirements, Identifying System Components
to manage, Exist Processes, Data, applications, Tools and
their integration, Patterns for IT systems management,
Introduction to the design process for information systems,
Models, Information Technology Infrastructure Library
(ITIL).
MODULE III 19-26 Sjaak Laan, IT Infrastructure
SERVICE DELIVERY PROCESSES: Service-level Architecture- infrastructure building
management, financial management and costing, IT blocks and concept, Lulu Com 2013
services continuity management, Capacity management,
Availability management.
MODULE IV 27-32 Sjaak Laan, IT Infrastructure
SERVICE SUPPORT PROCESSES: Configuration Architecture- infrastructure building
Management , Service desk, Incident management, blocks and concept, Lulu Com 2013
Problem management, Change management, Release
management.
MODULE V Sjaak Laan, IT Infrastructure
STORAGE AND SECURITY MANAGEMENT: Architecture- infrastructure building
Introduction Security, Identity management, Single sign- 34-40 blocks and concept, Lulu Com 2013

on, Access Management, Basics of network security,
LDAP fundamentals, Intrusion detection, firewall, security
information management. Introduction to Storage, Backup
& Restore, Archive & Retrieve, Space Management, SAN
& NAS, Disaster Recovery, Hierarchical space
management, Database & Application protection,
Baremachine recovery,

Data retention.

Manoj Kumar Choubey, Saurabh
Singhal, IT Infrastructure and
Management

Recommended Books and Reading List

1. Sjaak Laan, IT Infrastructure Architecture- infrastructure building blocks and concept, Lulu Com 2013
2. Manish Mahajan, Shikha Gupta, IT infrastructure and management
3. Phalguni Gupta, Surya Prakash, Umarani Jayaraman, IT infrastructure and its management
4. Manoj Kumar Choubey, Saurabh Singhal, IT Infrastructure and Management
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IMCA 905 (a) ELECTIVE IV- APPLICATION DEVELOPMENT AND

MAINTAINANCE
Course Overview
Program IMCA505
Semester 9
Course Code IMCA905(a)
Course Title Application Development and Maintainance
Type of Course Elective
Contact Hours 4 hours per week
Credit 4

Course Description

The course introduces pragmatic programming concepts and continous software delivery of projects. It also make the
students introduces the concept of GIT and able to use it.

Course Objectives
By the end of the course the students will be able to:
1. To impart the practical aspects of Application Development and Maintenance
2. To emphasizes the pragmatic and practical aspects of building industry ready applications
3. To understand and adhere to best practices while developing applications
4. To understand the basics of continuous development and focus on industry practices around continuous
integration and continuous development

Course Outcomes
On successful completion of the course:

CO.No Description

IMCA905(a).1 Student will be able to define the basics of software delivery ,deployment, testing and

development.
IMCAS905(a).2 Students will be able to differentiate the best practices of software development.
IMCA905(a).3 Students will be able to apply pragmatic programming concepts
IMCA905(a).4 Students will be able to create applications using all the aspects of pragmatic programming

concepts

Students will be able to explain different concepts of continuous delivery and pragmatic

IMCA905(a).5 )
projects.
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Detailed Syllabus:

Topic Session References
Module I 1-8 Continuous Delivery: Reliable Software
Principles of Software Delivery — Configuration Releases through Build, Test, and
Management — Introduction to Continuous Deployment Automation (Part I,
Integration - Implementing a Testing Strategy Chapters 1, 2, 3,4)
Module I 9-16 Pragmatic Guide to Git: (Part 1, 2,
Using Git for version Control — Leveraging 3,4,5,6,7)
Github.com repositories for projects/Assignments —
Getting Started with Git — Working with Git-
Organizing Your Repository with Branches and
Tags — Working in a team — Branches and Merging
— Git History - Fixing Commits
Module 111 17-23 Continuous Delivery: Reliable Software
Introduction to the Deployment Pipeline — Different Releases through Build, Test, and
Stages of Deployment Pipeline — Scripting for Deployment Automation (Part II,
Deployment stages -Details of Commit Stage Chapters 5, 6,7)
Module IV 24-33 Continuous Delivery: Reliable Software
Automated Testing — Testing for Non Functional Releases through Build, Test, and
Requirements — Deploying and releasing Deployment Automation (Part II,
applications Chapters 8,9,10)
Module V 34-38 | The Pragmatic Programmer: From
Best practices for Software Development —Practical Journeyman to Master (Chapter I, 2, 3, 4)
Approach in Software development- The Basic
Tools

Recommended Books & Reading List

1. Andrew Hunt, David Thomas, “The Pragmatic Programmer: From Journeyman to Master”, Addison-Wesley

Professional, 1999

2. Jez Humble, David Farley, “Continuous Delivery: Reliable Software Releases through Build, Test, and

Deployment Automation”, Addison-Wesley Professional, 2010

3. Travis Swicegood, “Pragmatic Guide to Git”, Pragmatic Bookshelf, 2010
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IMCA 905 (b) ELECTIVE IV- SOFTWARE TESTING

Course Overview

Program IMCA905
Semester 9

Course Code IMCA905(b)
Course Title Software Testing
Type of Course Elective

Contact Hours 4 hours per week
Credit 4

Course Description

This course will take you through the process of software testing which includes planning, scheduling, test scenarios,
error analysis and so on. It includes various types of testing like performance testing, regression testing, text
execution, preventive measures, generating test reports.

Course Objectives

By the end of the course the students will be able to:
1  Students will learn how to Designing various test cases and understanding the techniques involved
2 Skills needed for identifying and preventing defects
3 Log defect identification
4 To learn the functionality of automated testing tool Selenium.

Course Outcomes
On successful completion of the course:

CO.No Description

IMCA905(b).1 Students will be able to define various types of testing.

IMCA905(b).2 Students will be able to differentiate Whitebox Testing and Blackbox testing.

IMCA905(b).3 Students will be able to apply various testing techniques for testing a Software.

IMCA905(b).4 Students will be able to Create Test cases for testing a Software.

IMCAS05(b).5 Students will be able to explain the importance of test automation tools.
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Detailed Syllabus:

Topic Session | References
Module I 1-8 ISTQB Certification Study Guide,
Fundamentals of Testing: What is Testing? Testing Dr. K.V.K.K. Prasad, Wiley-
versus Debugging, Verification and Validation, Root Dreamtech Press,
Cause Analysis, Significance of Testing: Cost of Quality,
Software Testing Principles, Testing Choices: In-house Meyers, G.: The art of Software
Testing, Outsourcing, Who does the testing ? Developers Testing, Wiley-Inter-Science.
as testers, Independent testing team , Buddy testing
Module I1 9-17 ISTQB Certification Study Guide,
Test Case Design Techniques: Black-box testing Dr. K.V.K.K. Prasad, Wiley-
techniques: Boundary Value Analysis (BVA) - Dreamtech Press
Equivalence Partitioning (EP)- Decision table testing,
State transition testing , Cause Effect graphing, White-
box testing techniques: Statement Coverage , Decision
Coverage , Branch Coverage , Path Coverage , Control
flow testing , Data flow testing
Module IT1 18-23 ISTQB Certification Study Guide,
Levels of Testing: Unit Testing , Module Testing, Dr. K.V.K.K. Prasad, Wiley-
Integration Testing , System Testing , Acceptance Dreamtech Press,
Testing, Testing Approaches: Static Testing vs. Dynamic
Testing , Positive Testing vs. Negative Testing, Top-
down vs. Bottom-up testing.
Module IV 29-36 ISTQB Certification Study Guide,
Types of Testing: Smoke Testing, Interface testing, Use- Dr. K.V.K.K. Prasad, Wiley-
case testing, Gorilla Testing, Alpha testing, Load testing Dreamtech Press
Stress testing, Security testing, Maintenance testing ,
Acceptance testing, Documentation testing. Case study:
Write a test case for testing a web application
Module V 37-42

Software test automation — What is Test Automation-
skills needed for automation — scope of automation —
design and architecture for automation — requirements for
a test tool — challenges in automation — Introduction to
Automation Tool - Selenium

Software Testing Principles and
Practices by Srinivasan Desikan
and Gopalaswamy Ramesh

Selenium 2 Testing Tools:
Beginner’s Guide

Recommended Books & Reading List

Introducing Software Testing Louise Tamres

e W
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ISTQB Certification Study Guide, Dr. K.V.K.K. Prasad, Wiley-Dreamtech Press, ISBN: 9788177227116
Meyers, G.: The art of Software Testing, Wiley-Inter-Science.
Adithya P. Mathur, “ Foundations of Software Testing - Pearson Education, 2008

Boris Beizer, “ Software Testing Techniques” , Dream Tech Press, 2009




6. Selenium 2 Testing Tools: Beginner’s Guide

IMCA 905 (c) ELECTIVE IV- CUSTOMER RELATIONSHIP

MANAGEMENT

Course Overview

Program IMCA505

Semester 9

Course Code IMCA905(c)

Course Title Customer Relationship Management
Type of Course Elective

Contact Hours 4 hours per week

Credit 4

Course Description

This course is focused on the holistic understanding of customer relationship management. It will help the students to
understand the role and importance of CRM in customer centric, marketing cum services continuum and designing
innovative strategies with technological support for long-term customer retention.

Course Objectives
By the end of the course the students will be able to:
1. Understand the fundamentals of CRM
2. Recognize the basic technological infrastructure and organizations involved in current and emerging CRM
practices
3. Appreciate the role and changing face of CRM as an IT enabled function

Course OQutcomes
On successful completion of the course students will be able to :

CO.No Description

IMCA905(c).1 Understand and describe a customer relationship management application,

Examine the techniques which are required to develop network application/ internet based

IMCA305(c).2 application.

Implement how CRM practices and technologies enhance the achievement of marketing, sales

IMCA905(c).3 and service.

IMCA905(c).4 Critically analyze an organization’s relational strategies with stakeholder groups

IMCA905(c).5 Evaluate CRM implementation strategies
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Detailed Syllabus:

Topic Session References
Module I 1-9
Introduction Definition of CRM, CRM as a business strategy, Peelan, E. (2005). Customer
elements of CRM, History of CRM, Schools of thoughts on Relationship Management.
CRM, Relationship Pyramid, Dynamics of Customer Supplier Pearson Education. ISBN:
Relationships, Nature and context of CRM.Strategy and 978-0273681779
Organization of CRM: strategy, The relationship oriented
organization: Mission, Culture, Structure, People,
Communication & Information Systems.
Module IT 10-17
Customer Knowledge: Value of Customer knowledge, The Peelan, E. (2005). Customer
utilization of data as an asset, From Data to Customer Relationship Management.
Knowledge, Privacy, Personal Data Protection, Information Pearson Education. ISBN:
Policy, Communication & Multi-channels.The Individual 978-0273681779
Customer Proposition: Customization, Individualization of the
product offering, Individualized pricing policy
Module IIT 18-25
Introduction to Relationship Policy: Relationship Policy Per Peelan, E. (2005). Customer
Segment, Relationship policy by relationship phase, The Relationship Management.
Relationship Policy Translating the relationship policy into Pearson Education. ISBN:
contact moments. 978-0273681779
Relationship data management: Customer Identification,
Expanding the size of the customer database, Customer profiling.
Module IV 26-36
Data analyses & Data mining, Segmentation & Selections, Peelan, E. (2005). Customer
Retention cross-selling. Evaluating the effect of marketing Relationship Management.
activities on the customer value, Lifetime value, Alternatives for Pearson Education. ISBN:
lifetime value, Balanced scorecard, Reporting Results.Call centre 978-0273681779
management, Internet and website, Direct mail, Effective direct
mail message. CRM Subsystems: Contact Management,
Campaign Management. Sales Force Automation Choosing CRM
Tools / Software Package: Short listing prospective CRM
vendors, setting evaluation criteria for the appropriate CRM
package, selection CRM implementation
Module V 37-40

CRM systems and Implementation, Implementation of CRM
systems Applications in various industries: Applications in
manufacturing, banking hospitality and telecom Sectors, Ethical
issues in CRM

Past, Present and Future of CRM.

Peelan, E. (2005). Customer
Relationship Management.
Pearson Education. ISBN:
978-0273681779

Jagdish N Sheth, Parvatiyar
Atul, G Shainesh, Customer
Relationship Management:
Emerging Concepts, Tools
and Applications, 1st
Edition, Tata McGraw Hill,
June 2008
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Recommended Books & Reading List

1.
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Peelan, E. (2005). Customer Relationship Management. Pearson Education. ISBN: 978-0273681779

Jagdish N Sheth, Parvatiyar Atul, G Shainesh, Customer Relationship Management: Emerging Concepts,
Tools and Applications, 1st Edition, Tata McGraw Hill, June 2008

Judith W .Kincaid , Customer Relationship Management Getting it Right, Pearson Education

.H.Peeru Mohamed , A Sagadevan, Custmer Relationship Management, A Step by Step Approach, Vikas
Publishing House

Customer Centricity —Focus on right customer for strategic advantage, by Peter Fader, Wharton Digital
Press, 2012
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IMCA 905 (d) ELECTIVE IV- INFORMATICS AND CYBER ETHICS

Course Overview

Program IMCAS505

Semester 9

Course Code IMCA905(d)

Course Title Informatics and Cyber Ethics
Type of Course Elective

Contact Hours 4 hours per week

Credit 4

Course Description

This course covers ethical and professional issues that arise in designing and using networked information
technologies and information resources. It examines frameworks for making ethical decisions, emergent technologies
and their ethical implications, and information and computer professionalism.

Course Objectives
The aim of the course is not to tell what to think about ethical issues, but on the proper views in computing ethics .
1. Develop mature stances with regard to issues of professional ethics in general , computing ethics in particular.

2. Present these stances in a manner that is persuasive to your peers, the most important audience for the
articulation of your ethical views.

Course Outcomes
On successful completion of the course students will be able to :

CO.No Description

IMCA905(d).1 Students identify statutory, regulatory, constitutional, and organizational laws that affect the

information technology professionally.

IMCAS905(d).2 Students locate and apply case law and common law to current legal dilemmas in the
technology field.
Students apply diverse viewpoints to ethical dilemmas in the information technology field and
IMCAS05(d).3 recommend appropriate actions.
IMCA905(d).4 Students distinguish enforceable contracts from non-enforceable contracts.

Students analyze statutory, regulatory, constitutional, and organizational laws that affect the

IMCAS05(d).5 information technology professionally.
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Detailed Syllabus:

Topic Session References
Module 1 1-8 Alan Evans, Kendall
The Internet, TCP/IP, IP Addressing, Client Server Martin, Mary Anne
Communication, Intranet, WWW, Poatsy - “Technology in
Web Browser and Web Server, Hyperlinks, URLSs, Electronic Action”, Pearson
mail
Module I1 9-18 Alan Evans, Kendall
Internet as a knowledge repository, academic search techniques, Martin, Mary Anne
creating cyber Poatsy - “Technology in
presence. Academic websites, open access initiatives, opens Action”, Pearson
access publishing models,
Introduction to use of IT in teaching and learning -Educational
software, Academic
services—INFLIBNET, NPTEL, NICNET, BRNET
Module IIT 18-28 Alan Evans, Kendall
Introduction to purchase of technology, License, Guarantee, Martin, Mary Anne
Warranty, Basic conceptsof IPR, copyrights and patents, Poatsy - “Technology in
plagiarism. IT & development, the free software movement Action”, Pearson
Module IV 29-36 Barkhs and U. Rama
Cyber space, information overload, cyber ethics, cyber Mohan - HTML Black
addictions, cybercrimes—categories —person, property, Book 3. “Cyber Law
Government—types-stalking, harassment, threats, Crimes”, Asia Law
security & privacy issues House, New Edition
Module V 37-42 Barkhs and U. Rama

Cyber Addiction, Information Overload, Health Issues, e-Waste
and Green computing impact of IT on language & culture-
localization issues- Unicode- IT and regional languages
e-Governance in India, IT for National Integration, Role of IT.

Mohan - HTML Black
Book 3. “Cyber Law
Crimes”, Asia Law
House, New Edition

Recommended Books & Reading List

1. Alan Evans, Kendall Martin, Mary Anne Poatsy - “Technology in Action”, Pearson
2. Dinesh Maidasani “Learning Computer Fundamentals, MS Office and Internet &

Web Technology”, Firewall Media, Lakshmi Publications.

3.V Rajaraman - “Introduction to Information Technology”, Prentice- Hall of India.
4. Barkhs and U. Rama Mohan - HTML Black Book 3. “Cyber Law Crimes”, Asia Law

House, New Edition

5. Peter Nortons- Introduction to Computers, Sixth Edition, Published by Tata

McGraw Hill
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IMCA 905 (e) ELECTIVE IV- MACHINE LEARNING

Course Overview

Program IMCA505
Semester 9

Course Code IMCA905(e)
Course Title Machine Learning
Type of Course Elective

Contact Hours 4 hours per week
Credit 4

Course Description
This course provides a broad introduction to machine learning and statistical pattern recognition.
Unsupervised learning, learning theory, reinforcement learning and adaptive control. The course will also discuss
recent applications of machine learning.
Course Objectives
By the end of the course the students will be able to:
1. To introduce the basic concepts and techniques of Machine Learning.

2. To develop skills for using machine learning algorithms for solving practical problems.

3. To develop skills for using standard machine learning libraries.

Course Outcomes
On successful completion of the course:

CO.No Description

IMCA905(e).1 Students will be able to introduce the basic concepts and techniques of Machine Learning.

Students will be able to to develop skills for using machine learning .

IMCA905(e).2
IMCA905(e).3 Students will be able to apply algorithms for solving practical problems
IMCA905(e).4 Students will be able to to create skills for using standard machine learning libraries.

IMCAS05(e).5 Students will be able to differentiate concepts of machine learning algorithms.
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Detailed Syllabus:

Topic Session References

Module 1 1-8 Brett Lantz, “Machine

Introduction to Machine Learning - How do machines learn - Learning with R”, Packt

Feature Selection, Understanding data:- numeric variables — Publishing, 2nd Edition.

mean, median, mode, Measuring spread. Review of

distributions: Uniform and normal. Categorical variables.

Dimensionality Reduction.

Module I1 9-18 Brett Lantz, “Machine

Lazy Learning - Classification Using k-Nearest Neighbor Learning with R”, Packt

algorithm. Measuring similarity. Choice of k. Publishing, 2nd Edition.

Probabilistic Learning - Naive Bays' classifier. Review of

probability - Joint probability, Conditional probability and Bay's Tom Micheal, “Machine

theorem, Naive Bayes algorithm. Learning”, Mcgraw Hill
(1997)

Module ITT 18-28 Brett Lantz, “Machine

Classification Using Decision Trees and Rules - Divide and Learning with R”, Packt

conquer strategy. Decision tree algorithm. Regression Methods - Publishing, 2nd Edition.

Simple linear regression - Ordinary least squares estimation

Correlations - Multiple linear regression Tom Micheal, “Machine
Learning”, Mcgraw Hill
(1997)

Module IV 29-36 Brett Lantz, “Machine

Neural Networks: Biological motivation - Perceptron - Learning with R”, Packt

Activation functions - Network Models. Publishing, 2nd Edition.

Support Vector Machines - Review of finite dimensional vector

spaces - Hyper planes - Support Vector Classifier. Kernel Tom Micheal, “Machine

methods . Learning”, Mcgraw Hill
(1997)

Module V 37-42 Brett Lantz, “Machine

Evaluating Model Performance: Precision and recall, Confusion
matrix, Cross validation Bootstrap sampling, Improving model
performance with ensemble learning, Bagging and Boosting.
Introduction to random forest

Learning with R”, Packt
Publishing, 2nd Edition.

Tom Micheal, “Machine
Learning”, Mcgraw Hill

(1QQ7\

Recommended Books & Reading List

1. Brett Lantz, “Machine Learning with R”, Packt Publishing, 2nd Edition.

2. Tom Micheal, “Machine Learning”, Mcgraw Hill (1997)

3. Vinod Chandra S S, Anand Hareendran S., “Artificial Intelligence and Machine Learning”, Prentice Hall (2014)
4. Simon Rogers, Mark Girolami, “A First course in Machine Learning”, CRC Press, First Indian reprint, 2015.

5. N P Padhy, “Artificial Intelligence and Intelligent Systems”, Oxford University Press, 1st Edition.
6. E. Alpayidin, “Introduction to Machine Learning”, Prentice Hall of India (2005)
7.T. Hastie, RT Ibrashiran and J. Friedman, “The Elements of Statistical Learning”, Springer 2001

8. Toby Segaran, “Programming Collective Intelligence: Building Smart Web 2.0 Applications”, O'Reilly Media; 1

edition (16 August 2007).

9. Drew Conway, John Myles White, “Machine Learning for Hackers: Case Studies and Algorithms to Get You

Started”, O'Reilly Media; 1 edition (13 February 2012)

10. Christopher Bishop, “Pattern Recognition and Machine Learning (Information Science and Statistics)”, Springer

2011 edition (15 February 2010)

11. Machine Learning - Course Materials @ http://cs229.stanford.edu/materials.html
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IMCA 906 DATA SCIENCE PRACTICALS

Course Overview

Program IMCA

Semester 9

Course Code IMCA906

Course Title Data Science Practicals
Type of Course Core

Contact Hours 4 hour per week

Credit 2

Course Description
This course provide adequate knowledge in the application of various data science algorithms in the programming
languages of R and Python. Students can apply the techniques and tools to solve real time application problems.

Course Objectives
By the end of the course the students will be able to:
1. To provide knowledge of different data preprocessing activities.
2. To impart knowledge about various statistical applications using R.
3. To equip students to understand, utilize and visualize the data by applying the tools of Python.
4. Develop programs for predictive analytics.

Course Outcomes
On successful completion of this course :

CO.No Course Objective Description
IMCA906.1 Students will be able to understand the methods of data preprocessing.
IMCAS06.2 Students will be able to apply different functions of R programming language for computing

) statistical values computing statistical compiler writing tools to implement the different Phases.

IMCAS06.3 Students will be able to analyze the data for retrieving knowledge.
IMCAS06.4 Students will be able to implement the machine learning algorithms.
IMCA906.5 Students will be able to evaluate the validity of hypothesis by various testing methods.
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Detailed Syllabus:

Topic Session References
Modulel 1-8 Python Data Science
Handling data in Data Science Introduction to Data Science. Handbook, Jake
Exploring data analysis with Pandas :Accessing and preparing data - Vanderplas
Reading a file ,indexing, selecting a subset.
Data preprocessing with python:-Dropping columns in a dataframe,
Changing the index of a dataframe, Cleaning columns and data, Renaming
columns and skipping rows.
Module IT 9-17 Python Data Science
Numerical analysis using NumPy:-Handling arrays and analysing data. Handbook, Jake
Data Visualization and Machine Learning algorithms-Data visualization Vanderplas.
with Matplotlib :-Understanding the plot, Creating 2-D plots, Multiple
plots, Types of plots.
Module III 19-25 Python Data Science
Linear Regression: -Simple and Multiple regression using python Handbook, Jake
Machine Learning algorithm implementation with Scikit-learn Vanderplas
Implementation of any one Classification & Clustering Algorithm
Testing of Hypothesis
Module IV 26-33 R for Data Science
Preprocessing using R Hadley Wickham &
Data frames using R Garrett Grolemund
Data visualisation O’Reilly
Module V 34-40 | R for Data Science
Linear and Multiple Regression using R Hadley Wickham &
Hypothesis testing Garrett Grolemund

Introduction to text Mining

O’Reilly

Recommended Books & Reading List

1. Python Data Science Handbook, Jake Vanderplas

2. R for Data Science ,Hadley Wickham & Garrett Grolemund O’Reilly

Lab Record Programs
Develop the following programs using Python tools:

Develop program to execute various functionalities of arrays.

Compute Correlation Coefficient

PN RN

Presenting the analysis through visualization tools.
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Develop program to empower data analysis using data frames.
Execute various inferential statistical distributions. (preferably Normal, Binomial, Poisson)

To apply various hypothesis testing methods(preferably F-test, T test, Chi-square,Z-test)
Develop the program to execute any one classification algorithm.
Develop a program to apply regression technique for prediction.




Develop the following programs using R :
9. Develop program to execute various functionalities of arrays.
10. Develop program to empower data analysis using data frames.
11. Execute various inferential statistical distributions. (preferably Normal, Binomial, Poisson)
12. Compute Correlation Coefficient
13. To apply various hypothesis testing methods(preferably F-test, T test, Chi-square, Z-test)
14. Develop the program to execute any one classification algorithm.
15. Develop a program to apply regression technique for prediction.
16. Presenting the analysis through visualization tools.

Application Project:
17. Apply the tools and techniques in any one real time application.
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IMCA 907 CLOUD COMPUTING PRACTICALS

Course Overview

Program IMCA

Semester 9

Course Code IMCA 907

Course Title Cloud Computing Practicals
Type of Course Core

Contact Hours 4 hours per week

Credit 2

Course Description

Basic objective of this course is to enable the students to build basic and advanced web applications using various
web programming languages.Students need not have prior familiarity with web programming, but they must have the
basic knowledge of computer programming in order for this course to be successful.

Course Objectives

By the end of this course students will be able :

To build basic web applications using HTML.

To enhance the web applications build using HTML with CSS.

To understand XML and performing validation of XML file using DTD and Schemas.

To create web applications using javascript.

To create web applications using JSP and using MySQL to build database applications.
To create web applications using Ruby and understanding its object oriented concepts.

To Focus on building Ruby on Rails applications.

Nk wWN

Course Outcomes
On successful completion of the course:

CO.No Course Outcome Description

IMCA907.1 Students will be able to define the web programming concepts.

IMCA907.2 Students will be able to develop and explain web programming.

IMCA907.3 Students will be able to apply programming logic to develop web applications.
IMCA907.4 Students have the ability to examine and test different web technologies.
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IMCA907 5 Students will be able to design and construct applications based on different web technologies.
Detailed Syllabus:
Topic Session

Create an HTML page to demonstrate lists and tables. 1-2
Create an HTML page using frames. 3.4
Create an image gallery using CSS. 5-6
Create an HTML form and style it using CSS. 7-8
Create an XML file and validate it using XML DTD. 9-10
Create an XML file and validate it using XML Schema. 11-12
Create javascript application using arrays and functions. 13-14
Create javascript application by implementing Date and Math related objects. 15-16
Create a javascript application that demonstrates form validation which includes text field,

- . 17-21
radio buttons, check boxes, list box and other controls.
Create a web application using JSP. 22-23
Create a JSP application to demonstrate sessions. 24-25
Create a JSP application to demonstrate cookies. 26-27
Create a database application using JSP and MySQL. 28-30
Create a JSP application to demonstrate java beans. 31-32
Create a ruby program to demonstrate classes and objects. 33
Create a ruby program to demonstrate inheritance. 34-35
Create a ruby program to demonstrate overriding. 36
Create a ruby program to demonstrate modules. 37
Create a ruby program to demonstrate mixins. 38-39
Create a database application using Rails. 40-42

Recommended Books & Reading List

Tanweer Alam, “Introduction to Web Technology“, Khanna Book Publishing.
Xavier. C, “Web Technology and Design”, New Age International.

Thomas A. Powell, “HTML & CSS: The Complete Reference”, Fifth Edition, McGraw Hill.

Kris Hadlock, “Ajax for Web Application Developers”, SAMS Publishing.

Brad Dayley, “Node.js, MongoDB, and Angular JS Web Development”, Addison Wesley.

Jason Brittain, Ian F Darwin, “Tomcat The Definitive Guide”, O’Reilly.
Hans Bergsten, “Java Server Pages”, O’Reilly.
Phil Hanna, “JSP The Complete Reference”, Osborne/McGraw-Hill.

1
2
3
4.
5. Thomas Powell, “Javascript: The Complete Reference”, Tata McGraw-Hill.
6
7
8
9.
10. Steven Holzner, “Beginning Ruby on Rails”, Wiley Publishing.
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IMCA 908 MAIN SEMINAR- CURRENT TRENDS

Course Overview

Program IMCA
Semester 9
Course Code IMCA 908

Course Title

Main Seminar — Current Trends

Type of Course Core
Contact Hours 2 hours per week
Credit 2

Course Description

This course is intended to make IMCA students aware of the Current / Future trends related to
Information Technology/ Computer Science/ Computer Application.

As such, a seminar report of not less than 15 pages is to be prepared and submitted for final evaluation.

The Seminar is to be evaluated internally by the College and carries a total Marks of 100 divided as follows:
Marks for relevance of topic (20)

Marks for literature study (20)

Marks for each Presentation (20)— 2 presentations (40)
Marks for Seminar Report (20).

e

The seminar report should be prepared as per the following guidelines:

No of pages: Not less than 15 pages.

Size A4, One sided.

Text Size 12; Title Size 14 Underlined; Line spacing: 1.5 Full Justified
Spiral Binding with uniformity in bind cover.

Eal e

Every student is expected to present a minimum of 2 presentation of the seminar before the evaluation
committee and for each presentation marks can be equally apportioned. A three-member committee
consisting of qualified TEACHERS with PG in Computer Science / Computer Application from the MCA
Department has to be appointed by Head of Department. The Committee duly appointed will evaluate the
seminar. At the end of the semester the total marks have to be calculated and send to the University. A
Student shall have to score 50 % for getting a pass in the Seminar.

191

Mahatma Gandhi University-Regulations-2020



Semester X

IMCA X01- MAIN PROJECT-APPLICATION DEVELOPMENT

Course Overview

Program IMCA

Semester 10

Course Code IMCAXO01

Course Title Main Project- Application Development
Type of Course Core

Contact Hours 4 hours per week

Credit 8

Course Description

Guidelines for Project Work- June 2020 Admn. onwards

The Master of Computer Applications (MCA) programme prepares the students to take up positions as
Systems Analysts, Systems Designers, Software Engineers, Programmers and Project Managers in any field
related to information technology. As part of the curriculum, all students who are into their sixth semester
will have to carryout a project preferably in a software industry or any research organization for duration of
one full semester. The courses studied and the mini project & the main project handled at final year will
give the comprehensive background to work on diverse application domains.

The objective of the MCA project work is to develop quality software solution. During the development of
the project, the student should involve in all the stages of the software development life cycle like
requirements engineering, systems analysis, systems design, software development, testing strategies and
documentation with an overall emphasis on the development of reliable software systems. The primary
emphasis of the project work is to understand and gain the knowledge of the principles of software
engineering practices, so as to participate and manage a large software engineering projects in future.
Students should take this project work very seriously, and carry out the same individually. The topics
selected should be complex and large enough to justify as an MCA project. The project should be genuine
and original in nature and should not be copied from anywhere else.

After the completion of this project work, the student will be able to:

i. Describe the Systems Development Life Cycle (SDLC).
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ii.
ii.
iv.

V1.

vii.
viii.
ix.

xi.
Xii.
Xiii.
Xiv.
XV.
XVi.
Xvii.

Evaluate systems requirements.

Complete a problem definition and its evaluations.

Construct and evaluate UML’s/Data flow diagrams and Data Dictionaries

Evaluate alternative tools for the analysis process.

Create and evaluate such alternative graphical tools as systems flow charts and state
transition diagrams.

Plan the systems design phase of the SDLC.

Distinguish between logical and physical design requirements.

Design and evaluate system Inputs & outputs and UI.

Decide various data structures.

Perform coding for the project.

Documentation requirements and prepare and evaluate systems documentation.
Generate various reports.

To decide the future scope and further enhancement of the system.

Develop of the ability to assess the implications of work performed.

Get good exposure and command in one or more application areas and on the software
Develop of the ability to communicate effectively.

All students are expected to work on a real-life project preferably in some Industry / Research and
Development Laboratories / IT-ITES Organisations. The complete project work should be done by the
student only. The role of guide should be about guidance wherever any problem encounters during project.

i) Not more than one student is permitted to work on a project.

ii) Each Student should be involved in each and every phase of Project Development. If it is found
that student is not involved in any phase; for example, coding phase, it may lead to the
rejection/disqualifying of the project at any stage.

iii) Title of the project should be kept the same throughout the project.

Guidelines for preparing the Project Dissertation

This document lists the contents required for the academic project report done as part of the MCA
Curriculum. Section names have been listed with description. The descriptions have been
provided in italics. Important: This page and the text in italics present throughout this document
are to give you guidance. Please do not include them in your project report.

CONTENTS OF THE ACADEMIC PROJECT REPORT

1. Cover Page as per format

Use the same format given in the project doc

2. Certificate of the Company/Organization

Use the same format given in the project doc

3. Certificate of the Head Of Department as per format
Use the same format given in the project doc
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4. Certificate of the Internal project guide as per format
Use the same format given in the project doc

5. Declaration
By student — format given

6. Acknowledgement

Use the same format given in the project doc

7. Revision history

Table with version, date, author, changes done, approval

8. Table of Contents
Please use the MS Word Table of content feature for this and not a manual TOC.

9. Executive Summary
This should describe the problem and the solution given by your project in brief. You should also

mention the process model you used for development, methodology and technology. Limit the
description to 1-2 pages.
10. Background
UP Phase: Inception

10.1. Existing System
Describe the system that already exists. Please note that the system could be manual or
automated or a combination of both. Provide the business flow using an activity diagram.

10.2. Definition of Problem-
Describe the problems/inadequacies of current set up.

10.3 Proposed System
Explain how the proposed system will solve the problems.
Provide the revised business flow involving your system using an activity diagram, if relevant.
11. Project Overview
UP Phase: Inception
11.1. Objective of the Project
Describe the business benefits expected from this project.

11.2. Stakeholders
List the stakeholders, their goals which will be satisfied by this system and the benefits.

11.3. Scope of the Project
Mention in brief the system proposed to meet the objective. Mention clearly if any part of the work

is not in your scope — e.g. installation, or some data migration required for implementation of this
system, integration with some other system etc.

11.4 Feasibility Analysis
11.4.1.Technical feasibility

Technology and system feasibility - The assessment is based on an outline design of system
requirements in terms of Input, Processes, Output, Fields, Programs, and Procedures. This can be
quantified in terms of volumes of data, trends, frequency of updating, etc. in order to estimate
whether the new system will perform adequately or not

11.4.2.0Operational feasibility
Is a measure of how well a proposed system solves the problems, and takes advantages of the
opportunities identified during scope definition and how it satisfies the requirements identified in
the requirements analysis phase of system development

11.4.3.Schedule feasibility
Schedule feasibility is a measure of how reasonable the project timetable is.
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11.5.4. Economic feasibility - Cost - Benefit Analysis
If the company had already done the analysis before deciding on the project, then obtain the
information from the company and just mention it here. If this analysis was performed by the
student, then

explanation of how the analysis was conducted should be provided. The analysis aims to
determine the benefits and savings that are expected from a candidate system and compare them
with costs.
12. Overall Project Planning

UP Phase: Inception

12.1. Development environment
Identify and list the technology and tools planned to be used in the development of the project —
IDEs, compilers, UML tool, configuration management tool etc.

12.2. Constraints
List the constraints applicable to your project e.g. time constraints, budget constraints, resource
constraints, any other constraints set by the customer.

12.3. Deliverables
List all deliverables expected by the customer — e.g. application, configuration files, source code, any
3rd party software packaged along with this, documents — requirements, design, user manual,
installation manual, tutorial — as applicable for your project.

12.4. Assumptions and dependencies
List the assumptions and dependencies made while planning the project, eg .there could be an
assumption that the required inputs will be given by users or that users will be available to review
the documents or that the testing team will be available to test if required etc.

12.5. Risks
List any risks you foresee in the execution of this project and describe the plan to mitigate it.

12.6. Process model
Mention which process model you chose to develop this project and the justification for it.

12.7. Test Strategy

Mention all testing strategies — unit, integration, system, user acceptance testing that have been
used.

12.8. Testing environment and tools
The environment for testing should give the specifications of hardware and software used for
testing. Tools used for testing if any, should be listed here.
13. Iteration Planning

UP Phase — Each iteration in each phase

13.1. Schedule
Put the schedule here — activities, dependencies, start and end dates.
13.2. Risks

List any risks you foresee in the execution of this iteration and describe the plan to mitigate it.
14. High level system Analysis
UP Phases: Inception
This analysis will be performed completely during inception and will be continued to be revised in
the elaboration stage.
14.1. User characteristics
Mention the different types of users or user groups of the proposed system and any special training
needs they have in order to use this system.
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14.2. Summary of system features/Functional requirements
List the features identified to be part of this system in order to satisfy this goal.

14.3. Non Functional Requirements / Supplementary Specification

List the non functional requirements applicable to your project related to performance, security etc.

14.4, Glossary
Define the business/domain terms specific to the context of this system
14.5. Business Rules
Define the business rules specific to the user’'s domain/organization that need to be satisfied by
this system.
14.6. Use cases
List all the use case names here and a brief description of each use case.
14.7. Use case diagram

15. Domain Model
UP Phases: Inception and Elaboration
The initial model will be identified during elaboration and will be continued to be revised in the
elaboration stage. Give the analysis level class diagram, i.e. the domain model here and a brief
description of the analysis level classes.
16. Use Case Model
Relevant UP Phases: Inception and Elaboration
To be developed during inception for a critical few use cases and the remaining use cases
(majority) will be developed during elaboration for the majority of the use cases.
16.1. Use case text
Write the detailed use case text, in the fully dressed format for each use case. Identify the non

functional requirements and rules to be followed specific to the use case being considered. Also
identify the user inputs in the form of text and file inputs to system (if any). Develop the format of
input which the system will accept, with examples. If it is a file input, format of file and format of
data within it (if relevant) have to be provided.

Develop error messages and information texts required as part of this use case. Any external
system interface requirements also need to be identified

16.2. System sequence diagram
For each use case under consideration, draw the system sequence diagram(s).

16.3. Operation contracts
For each system sequence diagram under consideration, write up the operation contracts.

16.4. Reports
Develop the format of the reports generated as part of this use case, if any.

Design Model
UP Phases: Elaboration and Construction
Developed completely in elaboration and revised in construction phase.

16.5. Sequence diagrams
Develop the design level sequence diagrams for the use case under consideration.

16.6. Class diagrams
Develop the design level class diagram for the use case under consideration.

16.7. Ul design
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Develop the screens identified for the use case under consideration and provide snapshots. At this
stage, static screens are sufficient.
16.8. Theoretical Background

Theoretical details about the technology, tools and algorithms you have used in this project
should be mentioned here in brief.
16.9. Architecture
In this section, show pictorially the logical and deployment architecture of this system. Use
package diagrams, component and deployment diagrams for this.
16.10. Database design
This should give a catalogue of the data elements used in the system / sub system developed.
The following are the details require for each table and field in the table. Repeat this list as many
times there are tables and fields. Write NA if NOT applicable:
16.10.1. Table Name
16.10.1.1. Field Name
16.10.1.2. Length
11.4.1.1 Type CHAR, VARCHAR, NUMBER, DATE etc.
11.4.1.2 Description

17. Testing
UP Phases: Construction and Transition

Developed completely in construction and revised in transition phase.

17.1. Test cases
List each test case — with description, inputs, expected output, pass/fail criteria.
17.2. Test Report

Actual result against the expected results of test cases should be compiled here. A measure of
quality like
% of passed test cases should also be provided.

17.3. Sample Code used for testing
Sample code used for unit testing should be provided.

18. Transition
Relevant UP Phase: Transition
18.1. System Implementation
Describe the implementation mechanisms. Describe the method of data conversion and migration for the
new system if applicable.

18.2. System Maintenance
Describe the plan for maintenance of the system. Mention the documents and any training

provided by the student for future maintenance.

18.3. User/Operational Manual
If there was a user manual expected as deliverable by the customer, provide it here. If there was

a demo or training given to users on the system, mention that. If there are any limitations of the
system or constraints on inputs like data format, which have to be taken care by users, list it here.
Also mention the details required for operation of the system. This should include instructions on
how to start and shutdown the system, description of expected folder structure of system related
files after installation, list of roles of users required to be created and maintained in the system.
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If there are any requirements to do periodic cleaning of data, those have to be mentioned here. If
the delivery of scripts or programs for automatic data cleaning is in scope, usage of the scripts
should be

described. Configuration management related information, if applicable, should be provided to
suggest frequency of backups of files.
19. Annexure :

19.1. Organization profile
Give a brief background of the organization where the student has developed the project
19.2. Document Glossary, Figures, Tables

List of abbreviations should be provided in the document glossary. Each figure and table should be
labeled. You should create an index for these like the table of contents.

19.3. References :
Books: Any references you made to books and papers should be listed here with the book

name, edition, name of author and publisher.
Websites: Any references you made to websites should be listed here with the URL and date of

access.
19.4. User Interview Questionnaires
19.5. Sample Project code / Algorithm if project code is not available.

The format of various certificates to be included in the Project report is appended along with this
guidelines.
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Format of certificates to be attached in the project report
A Project Report

On
“PROJECT TITLE”
Submitted to the

Department of MCA

In partial fulfillment of the

MASTER OF COMPUTER APPLICATIONS

Under the guidance of

Internal Guide’s Name

Project Done by

NAME OF STUDENT
(Reg No: )

EMBLEM OF COLLEGE

DEPARTMENT OF MCA
NAME AND ADDRESS OF COLLEGE

Month-Year
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NAME AND ADDRESS OF COLLEGE

EMBLEM OF COLLEGE

BONAFIDE CERTIFICATE

Certified that the Project Work entitled

“PROJECT TITLE”

is a bonafide work done by

Name of the student

In partial fulfillment of the requirement for the Award of

MASTER OF COMPUTER APPLICATIONS

Degree From
Mahatma Gandhi University, Kottayam

(Period of study)

Head of Department Project Guide

Submitted for the Viva-Voce Examination held on...............cccc.cceueun.n..

External Examinerl External Examiner2
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(Name & Signature) (Name & Signature)

NAME AND ADDRESS OF COLLEGE

EMBLEM OF COLLEGE

CERTIFICATE

This is to certify that the project entitled “PROJECT TITLE” has been
successfully carried out by NAME OF STUDENT (Reg. No:) in partial

fulfilment of the Course Master of Computer Applications.

INTERNAL GUIDE

Date: HEAD OF THE DEPARTMENT
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NAME AND ADDRESS OF COLLEGE
EMBLEM OF COLLEGE

CERTIFICATE

This is to certify that the project entitled “PROJECT TITLE” has been successfully
carried out by NAME OF STUDENT (Reg no:) in partial fulfilment of the course

Master of Computer Applications under my guidance .

Date: Name of Guide

INTERNAL GUIDE
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NAME AND ADDRESS OF COLLEGE
EMBLEM OF COLLEGE

DECILARATION

I, NAME OF STUDENT, hereby declare that the project work entitted “NAME OF THE
PROJECT” is an authenticated work carried out by me at XYZ SOFTWARE PVT. LTD. under the
guidance of Guide’s Name for the partial fulfilment of the course MASTER OF COMPUTER
APPLICATIONS. This work has not been submitted for similar purpose anywhere else except to
NAME OF COLLEGE.

I understand that detection of any such copying is liable to be punished in any way the school deems fit.

NAME OF STUDENT
Date:
Place:

Signature
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Course Overview

IMCA X02 - VIVA VOCE

Program IMCA

Semester 10

Course Code IMCAX02
Course Title Viva-Voce

Type of Course Core

Contact Hours 2 hours per week
Credit 4

Course Description

The Viva-Voce Examination of X" Semester is a comprehensive evaluation of what has been learned
through the entire MCA programme.

Students will be evaluated through all core subjects of the MCA programme and marks will be awarded
on the basis of oral answers given by the student.

There is no internal mark component for the same. The maximum marks for the Viva Voce examination
is 100. The evaluation is done by the evaluators duly appointed by the University.
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MAHATMA GANDHI UNIVERSITY

KOTTAYAM

SCHEME AND SYLLABUS
FOR
MASTER OF ARCHITECTURE
(FULL TIME- TWO YEARS)
IN
URBAN DESIGN
(FROM 2020 ADMISSION ONWARDS)



MASTER OF ARCHITECTURE: URBAN DESIGN
DURATION: TWO YEARS FULL TIME (Four Semesters)
PART B: SCHEME

1. SCHEME OF THE PRGRAMME

The set of Regulations for Master of Architecture (Full Time: Two Years) stipulated is appended by the

Scheme, the clauses of which are also mandatory.

2. PROGRAMME STRUCTURE

2.1. The Programme has been designed in four semesters of equal credits, for duration of two years.
The course structure consists of Studio Courses, Core Courses, Electives, Professional Training,
Dissertation and Thesis.

2.2. All courses of the M. Arch Degree Course in Urban Design as per the Programme Structure,
Scheme and Syllabus are grouped into four groups as stated below:
Group | {a): Courses having evaluation through CA and having a Final Jury conducted by a team
consisting of an Internal Juror and an External Juror. The External Juror shall be from among the
core faculty of any other B.Arch. institution who possess a Post Graduate Degree in Urban Design
or a practicing Urban Designer, registered with the Council of Architecture.
Group 1 (b): Courses having evaluation through CA and having a Final Jury conducted by a team of
Internal Jurors.
Group II: Courses having evaluation through CA and University theory Examination
Group Ili: Research Methodology and Dissertation
Group IV: Urban Design Thesis

2.3. CA marks shall be awarded as per the following norms for each group as given below:

Assignments 80%
Group I (a): Attendance 20%
Group | (b): Assignments 80%
Attendance 20%
Assignments 30%
Group Il Written exam (Class Test) 50%
Attendance 20%
Group Il As per Scheme
Group IV As per Scheme




24.

3.

3.1

The CA marks allotted for attendance for any course shall be awarded full only if a student has

secured 90% attendance in the course. Proportionate reduction will be made in the case of

course(s) in which he/she gets below 90% of the attendance for the course(s).

GROUP I(a) COURSES

Urban Design Studio I,11 & 1lI

3.1.1.

3.1.2.

3.1.3.

3.1.4.

3.1.5.

3.1.6.

3.1.7.

3.1.8.

3.1.9.

3.1.10.

The Evaluation shall be based on Continuous Assessment (CA) and Final Jury as specified in
clause Scheme Clauses 2.2. and 2.3.
Eligibility for a candidate to appear for the Final Jury is based on attendance and CA marks.
(Refer Regulations Clause 11).
The Final Jury shall consist of the following three stages of evaluation:

a. Final Jury portfolio and model evaluation.

b. Final Jury Viva voce.
Supplementary chances shall be provided for students who have appeared for the Final Jury
and have not passed the same as per the Regulations.
The marks for the Continuous Assessment shall be awarded by the course in charge as per
Scheme clause 2.3.
The CA marks and the Attendance obtained by the students shall be officially published
twice— mid-semester and at the end of all semesters. The final CA marks shall be published
at least one day before the Final Jury.
For the conduct of the Final Jury/Make-up Jury, the head of the teaching Institution shall
nominate, an External Juror as well as an Internal Juror (avoiding repetition), and release
appointment letters to them under intimation to the University. One External Juror and one
Internal Juror shall conduct the Final Jury/Make-up Jury, for a batch of 20 or less students.
The Internal Juror shall be a member from among the core faculty of the teaching institution
other than the faculty member who evaluated the Work for awarding the internal marks.
The External Juror shall be from among the core faculty of any other B.Arch. teaching
institutions or an Architect registered with the Council of Architecture, incorporated under
Architect’s Act 1972 (in both cases with not less than 5-year experience after the date of
COA registration). He/ She shall be an Urban Designer and possess a minimum of five years
teaching/practical experience after Post Graduation in same specialization.
The Faculty-in-charge of the course shall submit a Pre-Jury Report consisting of the-details
pertaining to the assignments given and its objectives as well as weightage given to each
work to the Head of the Teaching Institution, who shall forward the same to the identified

Juror Team at least one week before the commencement of the Final Jury/Make-up Jury.



3.1.11.

3.1.12.

3.1.13.
3.1.14.

3.1.15.
3.1.16.

The overall split up, with a suitable scheme of evaluation, of the Final Jury/Make-up Jury
marks shall be as stated below:
For Urban Design Studio I, Il & 1lI

e Urban Design Portfolio — 90%

e Viva Voce - 10%

Students shall be physically present during the Final Jury/Supplementary Jury and explain
their work done.

The External and Internal Jurors shall have equal weightage in the joint evaluation process.
The Final Jury members shall submit the consolidated marks to the Head of the teaching
institution on the last day of Jury.

The Final Jury marks shall be published not later than the next working day.

Any student(s) who appeared for the Final Jury and could not get 50 % aggregate mark (CA
marks + Jury) shall be provided a Supplementary chance/s as per University Rules. In the
supplementary chance such student(s) shall get an opportunity to present his/her improved
portfolio and physical models along with the original ones already presented in the Final
Jury and get them revaluated by another panel of Jurors comprising of a different External
Juror and a different Internal Juror. The student(s) concerned shall submit all the materials
to be evaluated in the Supplementary Jury before 4 pm on the previous working day of the
Supplementary Jury date. The maximum mark a student can score during the Make-up Jury

shall be just enough to make him/her get a pass for the course i.e. not more than 50%.

GROUP I{b) COURSES

. Remote Sensing, Land Information Systems and GIS; Site Planning and Ecology; Urban

Form Lab; Elective | — Workshop {Sustainable Settlement Planning, Urban Conservation,

Disaster Mitigation and Management)

4.1.1.

4.1.2.

4.1.3.

The Evaluation shall be based on Continuous Assessment (CA) and Final Jury as specified in
clause Scheme Clauses 2.2. and 2.3.

Eligibility for a candidate to appear for the Final Jury is based on attendance and CA marks.
(Refer Regulations Clause 11).

The marks for the Continuous Assessment shall be awarded by the course in charge as per

Scheme clause 2.3.



4.14.

4.15.

4.1.6.

4.1.7.
4.1.8.

4.1.9.

4.1.10.

4.1.11.

4.1.12.

For every batch of 20 or less students, the Head of the teaching institution shall nominate a
two-member Jury panel from the faculty {other than the faculty member who evaluated the
work for awarding the CA marks) of the teaching institution. .
Students shall submit the portfolio consisting of the assignments done for the course during
the course period, with the approval of the faculty-in-charge of the course on the previous
working day of the commencement of the Jury (not later than 3pm).
The faculty-in-charge of the course shall submit a report consisting of the details of
assignments given and its objectives and weightage given to each work to the Head of the
Teaching Institution, who in turn will forward it to the Jury Panel. The Jurors will evaluate
the portfolio and other relevant materials on the basis of the report.
The Internal Jurors shall have equal weightage in the joint evaluation process.
Students shall be physically present and explain their work to the Jury members at the time
of evaluating their work. '
The split up of the evaluation shall be as stated below:

e Portfolio/Test — 80%

* Viva Voce — 20% (related to the various projects/work done during the particular
semester).
Students who could not score a minimum of 50% for the course shall repeat the Jury as a
supplementary chance along with the next odd/even batch(es) of students with an
improved portfolio.
The Jury members shall submit the consolidated marks to the Head of the teaching
institution on the last day of Final Jury Evaluation.

The Jury marks shall be published on the next working day.

4.2." Professional Training

4.2.1.

4.2.2.

Professional Training under a practicing Urban Designer/Urban /Town Planner or as a
Research Associate with an Urban Design Faculty, with the same specialization, is a
necessary component of the Programme, which equips the student with the practical
aspects/ research base, offering the required exposure to the realm of the profession and
research, before he/she takes up the Thesis.

The training shall be under an Urban Designer/Urban Planner/ Town Planner and approved
by the Head of the Teaching Institution. The student shall select an Urban Designer/Urban
Planner / Town Planner with good experience and reputation in the field of Urban Design /

Town Planning practice for practical training and the same should be approved by the head



4.2.3.

4.2.4.

4.2.5.

4.2.6.

4.2.7.

4.2.8.

4.2.9.

4.2.10.
4.2.11.

4.2.12.

of the Teaching Institution in advance before the commencement of the Il semester
university examination.
The Architect/ Town Planner /Research Associate shall possess a valid COA Registration, and
shall have minimum five years of experience in the Urban Design/Urban Planning/ Town
Planning after Post Graduation. He/She should not be an architect employed in the public
sector or a regular faculty member of the Teaching Institution or immediate relative of any
regular faculty member of the Teaching Institution. The Architect shall not be a relative of
the trainee also. Further the training firm shall in no way be associated with the Teaching
Institution.
Students may also select internationally recognized Architects practicing outside India, with
the approval of the teaching Institution.
Type of works to be carried out during training period. The students are expected to get
exposure in the following aspects:

e Site visits, survey and mapping.

e Involvement in the land use mapping / generation and related planning schemes.

» Discussion with user groups of the site and other consultants.

e Formulation of DPR or related reports.

® Planning / Design proposals and drawings.
Work report: The students shall obtain a report of the work done to the course-in charge of
Professional Training of the Teaching Institution. The report shall be duly signed by the
Urban Designer/ Urban Planner/ Town Planner or an authorized officer supervising the work
in the format prescribed by the teaching institution.
The Evaluation shall be based on Continuous Assessment (CA) and Final Jury as specified in
clause Scheme Clauses 2.2. and 2.3.
Eligibility for a candidate to appear for the Final Jury is based on attendance and CA marks.
(Refer Regulations Clause 11).
The marks for the Continuous Assessment shall be awarded by the course in charge as per
Scheme clause 2.3.
The assignments shall include Work Dairy, Work Report and Portfolio.
The Final Jury evaluation of the Professional Practice shall be conducted at the end of llI
semester.
At the end of the Professional training period, the students shall submit to the Teaching
Institution a portfolio as specified by the institution. This shall consist of the complete report

of their work done during the entire training period illustrated with sketches, prints and



4.2.13.

4.2.14.

4.2.15.

4.2.16.
4.2.17.

4.2.18.

4.2.19.

4.2.20.

other documents related to the projects on which he/she has involved both in office and at
site, a work diary, original of the work report, a certificate regarding their conduct and
performance of work done during the training period and regarding the successful
completion of training under the approved Architect/Firm. In the absence of the above
documents students shall not be permitted to appear for the final evaluation.
The split up of the evaluation shall be as stated below:

e Portfolio, Work Diary, work report— 80%

e Viva Voce — 20% (related to the various projects/work done during the particular

semester).

For every batch of 20 or less students, the Head of the teaching institution shall nominate a
two-member Jury panel from the faculty (other than the faculty member who evaluated the
work for awarding the CA marks) of the teaching institution.
The Jurors shall evaluate the portfolio and other relevant materials to check the qualitative
achievement of the student during the Professional training period.
The Internal Jurors shall have equal weightage in the joint evaluation process.
Students shall be physically present and explain their work to the Jury members at the time
of evaluating their work.
Students who could not score a minimum of 50% for the course shall repeat the Professional
training and appear for the Jury along with the next batch(es) of students with an improved
portfolio.
The Jury members shall submit the consolidated marks to the Head of the teaching
institution on the last day of Final Jury Evaluation.

The Jury marks shall be published on the next working day.

5. GROUP Il COURSES

5.1.1.

The Group Hl Courses Include:
e Semester |: History of Urban Form and Space; Reading the City - I; Urban System
Management; Urban Planning Techniques and Systems.
e Semester Il: Reading The City - Il; Urban Housing; Planning Legislation and
Development Management; Infrastructure, Traffic and Transportation Planning.
e Semester lll: Reading The City - Ill; Urban Sociology; Development Management and
Finance; Elective Il -Theory (Environmental Planning and Development, Planning for

Tourism, Real Estate Development).



5.1.2. The Evaluation shall be based on Continuous Assessment (CA) and University Examination
(UE) as specified in clause Scheme Clauses 2.2. and 2.3.

5.1.3. Eligibility for a candidate to appear for the University Examination (UE) is based on
attendance and CA marks. (Refer Regulations Clause 11).

5.1.4. The marks for the Continuous Assessment shall be awarded by the course in charge as per
Scheme clause 2.3.

5.1.5. Conduct and valuation of the University Examination shall be carried out as mentioned in
the Regulation Clause 12 and 13.

6. GROUP lll : RESEARCH METHODOLOGY AND DISSERTATION

6.1.In the third semester, the students shall chose a topic of interest for dissertation and
shall carry out an independent research on a focused research question/ hypothesis, under the
guidance of a faculty member, assigned by the Head of the Department/ Teaching
Institution. Students have to register for the Dissertation and select a topic in consultation with
the guide. A detailed synopsis on the topic of the dissertation is to be prepared in the
prescribed format given by the Teaching Institution.

6.2. Continuous Assessment shall be done by the Guide and the Course in Charge as prescribed in
the Course Plan.

6.3.Eligibility for a candidate to appear for the Final Jury is based on attendance and CA marks.
(Refer Regulations Clause 11).

6.4.The Final Jury shall be done as jury that is planned twice during the semester; An Interim
Evaluation in the middle of the semester and the Final Evaluation at the end.

6.5.The Evaluation of the Final Jury shall be based on the dissertation presentation, dissertation
report and technical paper.

6.6. For the conduct of the Interim Jury and Final Jury/Supplementary Jury, the head of the teaching
Institution shall nominate, an External Juror as well as an Internal Juror (avoiding repetition),
and release appointment letters to them under intimation to the University. One External Juror
and one Internal Juror shall conduct the Final Jury/Make-up Jury, for a batch of 20 or less
students.

6.7.The External and Internal Jurors shall have equal weightage in the joint evaluation process.

6.8.The Internal Juror shall be a member from among the core faculty of the teaching institution
other than the faculty member who evaluated the work for awarding the internal marks.

6.9.The External Juror shall be from among the core faculty of any other B.Arch. teaching
institutions or an Architect registered with the Council of Architecture, incorporated under

Architect’s Act 1972 (in both cases with not less than 5-year experience after the date of COA



registration).He/ She shall be an Urban Designer and possess a minimum of five years
teaching/practical experience after Post Graduation in same specialization.

6.10.The Faculty-in-charge of the course shall submit a Pre-Jury Report consisting of the details

pertaining to the assighments given and its objectives as well as weightage given to each work
to the Head of the Teaching Institﬁﬁon, who shall forward the same to the identified Juror
Team at least one week before the cc.JEr'nmencement of the Final Jury/Make-up Jury.
6.11. The overall split up, with a suitable scheme of evaluation, of the Final Jury/Make-up Jury

marks shall be as stated below:

¢ Dissertation Presentation — 30%

e Dissertation Report — 40%

e Technical Paper-30%

6.12. Students shall be physically present during the Final Jury/Supplementary Jury and explain
their work done.

6.13. Supplementary chances shall be provided for students who have appeared for the Final Jury
and have not passed the same as per the Regulations.

6.14. The CA marks and the Attendance-obtained by the students shall be officially published twice
—mid-semester and at the end of the semester. The final CA marks shall be published at least
one day before the Final Jury.

6.15. The Final Jury members shall submit the consolidated marks to the Head of the teaching
institution on the last day of Jury..- .

6.16. The Final Jury marks shall be published not later than the next working day.

6.17. Every student shall get their paper r;eviewed and send the same, for publication in a journal
or for presentation in a conference...

. 7. GROUP IV: URBAN DESIGN THESI§

7.1.In the fourth semester, the studeﬁi;sf shall chose a topic of interest for Thesis, preferably

related to the dissertation work done in the third semester, in consultation with the guide.
7.2.The Head of the Teaching Institution shall allot a guide for each student considering the nature
of the work and specialization of the faculty member at the beginning of Ifl semester.

7.3.As far as possible student’s preference may also be considered before allotting the guide.

Students admitted to the 1l semester shall submit their choices of their thesis project within a
month after the commencement of the llird semester classes in consultation with the guide.

7.4.Students shall obtain approval for the-project of Urban Design Thesis from Teaching Institution.



7.5.Final evaluation of the thesis shall be taken up only if the student has earned all course credits
listed in the first two semesters and earned a minimum of 45% marks in the Continuous
Assessment. '

7.6.The duration of the Urban Design Tﬁgsis will be six months from the date of commencement of
the IV Semester M. Arch Degree Course.

- 7.7.The thesis shall be an original work and the same could be design centric or planning centric or

research centric with some design component but the focus can vary as per the scale and type

of the project.
7.8.Students are required to maintain a work diary of the thesis work.

7.9.All students are required to schedule their thesis work, get it approved by the guide, at the

‘ beginning of the IV semester and submit a copy of the same to the thesis coordinator nominated

b by the Head of the Teaching Institution.

7.10. Internal evaluation of the thesis work is to be evaluated during the fourth semester, at least
THRICE, by a two member commit:tee consisting of an internal faculty other than the Guide
and an external expert constituted:by the Head of the Department/ Teaching Institution.

7.11. The External expert shall be an Urban Designer who possess a valid COA Registration, and
shall have a minimum of eight years of experience after Post graduation in Urban Design,

7.12. The progress shall be assessed by the Jury periodically through a minimum of three stages of
reviews, the dates of which will be published by the Teaching Institution before the
commencement of the IV semeste.rf,-

7.13. Each review shall be graphical (ingllt;nding models) and oral presentation.

7.14. Students have to obtain a total of,:SQ% marks combining all the stages of reviews to become
eligible for the external Jury. Thofsea}who do not become eligible to appear for the External
Jury shall have to repeat the course ;f:ullly with the next batch(es) of students.

7.15. Split up of marks for internal evaluation shall be done as specified in the course plan.

7.16. The following Documents shall be;submitted for the External evaluation Final Jury:

* Two copies of the Data Collectlon in the preliminary design stage (up to the design and
including the case studles) shall be compiled and presented along with the final
submission in A3 size format?.-f

* Two copies of the Final Report (including the Design sheets) in A3 size format shall be
submitted on the date and time announced by the Teaching Institution.

* Soft Copy of the report and the Design sheets as specified by the teaching institution.

7.17. The total sheets submitted shall not exceed 30 (thirty) of suitable size. These shall be

submitted as per the schedules pubhshed by the University.

0



7.18.
7.19.

7.20.

7.21.

7.22.

7.23.

Physical Models shall be submitted on the date of Viva Voce examination, at least by 8 am.
The format and other instructions regarding the schedule of reviews, preparation of the
bound volumes of Data Collection, Final Report, Final Sheets, Model, etc. will be announced
by the Teaching Institution.

For the conduct of Final evaluation, the University shall appoint a Chairman from among the
Heads/Senior most Professors in Architecture of the Teaching Institutions, on a rotation basis.
The Chairman shall prepare a provisional list of External and Internal Jurors from the same
stream, one each for every 10 students, for the conduct of External Jury, and submit to the
University for Ratification and release of appointment letters. The External Juror shall have a
minimum of 10 years practical/teaching experience after registration with COA and minimum
of eight years teaching/practical experience in the particular stream after Post Graduation.
The External Jury consisting of one External Juror and one Internal Juror appointed by the
University shall conduct the Thesis and Viva Voce Examination, as per the University declared
Schedule.

The Chairman shall visit the venues of External evaluation in all the centres and carry out a
random verification of the evaluation being carried out by the other Jury members. The Jury
members (excluding the chairman) shall submit the consolidated marks to the Chairman on

the last day of Viva Voce and the Chairman should submit the mark sheet directly to the

_University.

Students shall secure 40% of marks in the external Jury and 50% aggregate (Internal +for
successfully completing the thesis and Viva voce.
Supplementary chances shall be given to the students who failed in the final Jury as per

University Norms.

h



CURRICULUM/ PROGRAMME STRUCTURE

FOR

MASTERS OF ARCHITECTURE

(FULL TIME-TWO YEARS)

URBAN DESIGN

SYLLABUS: SEMESTER |

Hrs Per
Week . Marks
Cg:;:e Course ﬁ UE *E
T(wi|s|O|ca wri| ©
Jury
tten
20UD01001 | Urban Design Studio —1 0| O (10|10 | 150 | 150 O 300
20UD01002 | Site Planning and Ecology 0| O 5| 5 | 100 | 100 0 200
20UD01003 | History of Urban Form and Space 2| O 0| 2 50 0 100 | 150
20UD01004 | Reading the City — | 2|1 0 0| 2 50 100 | 150
20UD01005 | Urban System Management 2 0 0 2 50 100 | 150
20UD01006 | Urban Planning Techniques and Systems 2|1 0 0| 2 50 0 100 | 150
20UD01007 Remote Sensing, Land Information Systems ol a ol 2 50 50 0 100
and GIS
Library/ DA/TA 3
30 25 | 500 | 300 | 400 | 1200
SYLLABUS: SEMESTER Il
Marks
Course £ UE ©
Cod Course T(w/iL| S |3 3
ode S| Al whl F
Y tten
20UD02001 | Urban Design Studio — I 0| 0 [(10] 10| 150 | 150 0 300
20UD02002 | Urban Form Lab 0| 2 4 | 5 | 100 | 100 0 200
20UD02003 | Reading the City 1 2|1 0 50 0 100 | 150
20UD02004 | Urban Housing 2| 0 2 50 0 | 100 | 150
20UD02005 Planning Legislation and Development 21 o ol 2 50 o | 100 | 150
Management

2




20UD02 i
uD02006 InfrasFructure, Traffic and Transportation 2 0 0 ) 50 0 100 | 150
Planning
Elective 1 {(Workshop):
1. Sustainable Settlement Planning
20UD02007 . 1| 2 0| 2 50 50 0 100
2. Urban Conservation
3. Disaster Mitigation and Management
Library/ DA/TA 3
30 25 | 500 | 300 | 400 | 1200
SYLLABUS: SEMESTER IiI
Marks
2
Cgu;se Course T|W/L|S |3 uE Total
ode S| CA I Wri
v tten
20UD03001 | Urban Design Studio llI O O |10| 10| 150 | 150 © 300
20UD03002 | Research Methodology and Dissertation 2 0 3 51100 |100| O 200
20UD03003 | Professional Training 0| 4 0 2 50 50 0 100
20UD03004 | Reading the City — !l 2| 0 0| 2 50 0 100 | 150
20UD03005 | Urban Sociology 2| 0 0] 2 50 0 100 | 150
20UD03006 | Development Management and Finance 2 0] 0 2 50 0] 100 | 150
Elective Il (Theory):
1. Environmental Planning and
Development
20UD03007 . . 2| 0 0| 2 50 0 100 | 150
2. Planning for Tourism
3. Real Estate Development
Library/ DA/TA 3
30 25 | 500 | 300 | 400 | 1200
SYLLABUS: SEMESTER IV
Marks
2 -
C:u;se Course T|W/L| S .E UE *E
ode G| AL Wil F
¥ tten
20UDQ4001 | Urban Design Thesis 0|0 251251300300 O 600
25 1300 |300]| O 600
T-Theory W/L- Workshop/Lab S- Studio

CA- Continuous Assessment
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UE- University Examination




Assignment of credits

For calculation of credits,

e 1credit for 1theory hour
e 1 credit for 2 workshop/lab hours

e 1 credit for 1 studio hour



SYLLABUS

SEMESTER |



SEMESTER |

20UD01001: URBAN DESIGN STUDIO - |

Hrs Per Week Marks
2 UE =
Course Code Course S 2
T | WL S ) CA Wri [
Jury
tten
20UD01001 | Urban Design Studio - | 0 0 10 | 10 | 150 | 150 0 300

COURSE OVERVIEW

The studio is the introduction of the student to the realm of urban design. The objective is to expose
them to the complexities of the design process. To create an understanding of the role of various
physical, social, economic and infrastructural components and decision making processes; the
contribution of related disciplines associated with the production of the city. The studio will also
familiarize the student with urban design terminologies, methods of surveys and site analysis.

COURSE OUTCOME

Students will be able to appreciate, understand and analyse real site conditions in an urban area, learn
survey and documentation techniques, assessing needs and programming for design intervention.

COURSE CONTENTS
Major Project:

e Reading a precinct/neighbourhood through different layers — History, landuse, Ecology,
Morphology, Infrastructure and Transportation, Demography, Socio economic,
ownership, use cycles.

¢ Analysing and Identification of problems, issues and opportunities.

e Compiling the documentation as specified drawings, model and report.

e Conceptual Design Scheme.

e Strategies and guidelines formulation.

Minor Project:

Project can be any one stated below:

e Detailing of any designed public space / sector/ streetscape in the precinct taken as the studio
project.

e Tactical urbanism exercise — Implementation — Place making of any designed proposal
mentioned in the precinct.



L

Note: The project done in a group/ individual. Submission of the project showing planning and design
process as specified drawings and model.

REFERENCES

1. Christopher Alexander et al., A Pattern Language, Oxford University Press, 1977

2. Rafael Cuesta, Christine Sarris, Paola Signoretta , J.C Moughtin , Urban Design: Methods and
Techniques, Routledge, 2003

3. Bally Meeda, Neil Parkyn, David Stuart Walton -Graphics for Urban Design, ICE Publishing (8 Jan. 2007)
4. Cliff Moughtin ,Urban Design Methods and Techniques, Elsevier, 2003

5. Alexander R. Cuthbert, Understanding Cities: Method in Urban Design, Routledge, 2011

E



SEMESTER |

20UD01002: SITE PLANNING AND ECOLOGY

Hrs Per Week Marks
2 UE -
Course Code Course T 2
T |W/L| S S| cA Wri [
Jury
tten
20UD01002 | Site Planning and Ecology 0 0 5 5 | 100 | 100 0 200
COURSE OVERVIEW

To develop skills that enables an urban designer to deal with large sites in a comprehensive manner
from ecological considerations to the design of support systems like services and related infrastructure.

COURSE OUTCOME

Students will be able to deal with varying site-based natural and ecological systems with reference to
urban design projects and the city at large.

For this subject students will be assessed based on their process/es of documentation, methods of
analysis and the judicious understanding of the site planning process along with the content.

The project can be a campus design / brownfield — waterfront / park / any similar project of relatable
scale.

Minimum Assignment/s submissions towards Sessional Work & Oral Examinations shall include:

Site planning portfolio showing planning & design decision process and conceptual design done by
students in groups / individual.

COURSE CONTENTS

Module |

Introduction to Site planning & Ecology, Site planning goals and objectives. Ecological planning
processes, theories and approaches.

a) Ecological factors in site evaluation
b) Site resource systems
i. Physiographic
ii. Geology and soils
iii. Hydrology
iv. Micro-climate
v. Vegetation
vi. Wild life, terrestrial and aquatic
c} Urban vegetation, planning & maintenance

14



Module Il

Ecological planning processes, theories and approaches. Road layout and parking. Site grading and
drainage. Surveys and overlays.

Module I11

The studio will choose a suitable site where the students will map, evaluate and analyse the site from
the knowledge imparted in the theory classes and will produce a site plan for an appropriate design
programme having multiple activity/functional zones.

REFERENCES

1. Kevin Lynch, Good City form, MIT Press, Cambridge

2. Kevin Lynch and Gary Hack, Site Planning, MIT Press, Cambridge

3. Peter Jacobs and Douglas Way, Visual Analysis of Landscape Development, Harvard press

4. Gary O. Robinette (Ed), Landscape Planning and Energy Conservation, Van-Nostrand Reinhold

5. Design with Nature, lan Mc Cargh, MIT Press.
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SEMESTER |

20UD01003: HISTORY OF URBAN FORM AND SPACE

Hrs Per Week Marks
2 UE o
Course Code Course 2 5
T | W/L S S CA Wri =
Jury
tten
20UD01003 2;:;’;" of Uripain Form and 2l 0ol 2|5s0| 0| 10 |15

COURSE OVERVIEW

e To acquaint students of the historical background of urban design and to know how cities
evolved, various forces that played crucial role in the evolution of cities.

e To critically examine the processes involved in Urban Design.

e To understand the issues of Urban Design in the present day context of globalised city.

COURSE OUTCOME

Students will be exposed to the historical evolution of urban form and space, the morphological
dimensions of public spaces.

COURSE CONTENTS

Module |

Introduction to urban design — ideology/theory and the various concerns of the field. Urban Design
terminologies and definitions, Principles of urban design. The idea of urban, urbanization and urbanism.

Module Il

Brief historical overview of urban form and space - ancient cities types and forms— Greece —Rome-
medieval cities- renaissance and baroque — ideal cities, Industrial revolution- modern concepts,
Haussmanisation of Paris, Eixample district Barcelona, Urban Design Machines, City beautiful
movement, Parks movement, Garden City concept and aftermath on rise of modern cities- skyscrapers-
New York city.

Module IHl

Urban renewal and post-war reconstruction, the picturesque city. The role of Geddes, Mumford and
Jane Jacobs. Indian cases - Indian historical developments- principles of city and town planning- Nine
square plan of Jaipur-colonial cities- Chennai- Mumbai-Calcutta. Temple Towns — Madurai. Planned and
Unplanned cities - Chandigarh.

20




REFERENCES
1. Ron Kasprisin - URBAN DESIGN the composition of complexity.

2. Edmund Bacon - Design of Cities.
3. Uma Sankar - Urban Design in the Indian Context: A case study of Bombay.

3. Roger Trancik - Finding Lost Space: Theories of Urban Design (New York: Van Nostrand Reinhold),
(1986)

4. N. Ellin - Postmodern Urbanism
5. Spiro Kostof - Cities shaped.

6. Paul D Spreiregen — Urban Design: The Architecture of Towns and Cities, 1965
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SEMESTER I

20UD01004: READING THE CITY - |

Hrs Per Week Marks
2 UE .
Course Code Course o 3
Tlwi| s | & | ca Wri =
Jury
tten
20UD01004 Reading The City - | 2 0 0 2 50 0 100 150
COURSE OVERVIEW

This is a core subject that enable the students to explore the range nuances and methods to understand
the morphology of the city drawn broadly from disciplines of urbanism, planning mechanisms and to
further investigate into theories of place making.

COURSE OUTCOME

The students will be exposed to theoretical discourses related to Morphology, Typology, urban form,
City Space, city imagery and understanding methods of reading a city through different media. They will
be able to come up with term papers or do seminars on contemporary reading on the subject matter.

COURSE CONTENTS

Module |

Introduction to morphology - definition. Determinants of urban form and structure. Urban form and
types. Urban pattern. Size, shape and form of cities. Elements of urban form. Meaning and morphology-
Symbolism, icons and other meaning markers. Open space and urban space, urban spaces and their
characteristics, scale, enclosure, urban square / plaza. Concepts of place and space - social construction
of space, an overview. Methods of urban design surveys, documentation and representation. Urban
form at different spatial levels. Concept of typologies. Architectural expression.

Module Il

The study of building typology in relation to the city- Concepts of Aldo Ross- City as a visual matter,
philosophy of perception, comprehension of the environment through visual examination, serial vision,
place, content, etc based on the concepts of Gorden Cullen- Perception of movement and clarity/
legibility in the cityscapes, Lynch’s ideas of good city form, imageability and memory, concepts of Kevin
Lynch-Lattice and the underlying principles expressed in an abstract pattern- Edmund Bacon’s work on
city design based on the movement system. Urban Design and Art, Influence of street art and sculpture.
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Module 1l

Reading a city/ imagining a city through literature, visual art and movies — Understanding city imagery
as represented in visual and performing arts — public art, fine arts, design, cartoon and animation,
photography, theatre, dance, music, etc of selected international / national notable examples.

REFERENCES

1. James E. Vance - The continuing city: urban morphology in Western civilization.
Michael R. G. Conzen, Michael P. Conzen - Thinking About Urban Form: Papers on Urban
Morphology, 1932-1998.

3. Balmiki Bhattacharya - Study of an Urban Morphology: Jaisalmer, India.

4. Roger Trancik - Finding Lost Space: Theories of Urban Design (New York: Van Nostrand Reinhold),
(1986)

5. Denis Scott Brown, Robert Venturi and Steven lzenour — Learning from Las Vegas, MIT Press, 1972



SEMESTER |

20UD01005: URBAN SYSTEM MANAGEMENT

Hrs Per Week Marks
UE

Course Code Course

Credits
Total

T|W/WL| S

Jury
tten

N

20UD01005 Urban System Management 2 0 0 50 0 100. 150

COURSE OVERVIEW

This course attempts to provide an exposure to issues of urban system management. The thrust of the
course would be to assess the impact of rapid development on these systems and to understand the
implications in urban design.

COURSE OUTCOME
The students will be able to

¢ Understanding Urban systems in detail and the way each function and its inter relations as
class room discussions.

e Seminars and discussions on urbanisation its impact on the city and techniques of
management

COURSE CONTENTS

Module |

Urban Systems - Introduction- Classifying urban settlements: Size, Economic status and location.
Urbanization Trends- Economic profile of cities- Low income and middle income cities-Rapidly growing
middle income cities-High income cities.

Module I

Transportation networks within and outside urban areas — communication networks — water systems —
Synergetic effects between infrastructure- cities as self-organizing innovative complex.

Module il

Condition and Trends of Urban systems and Ecosystems — Globalization- Urban Systems and ecosystem
Services-Urban systems as habitat for humans-interrelation with surrounding regions- Creation of global
ecosystem pressures-Responding to the environmental and ecological pressure. — Urban Resilience




REFERENCES

1./ Albeverio,. S.; Andrey, D.; Giordano, P.; Vancheri, A. (Eds.)’, “Dynamics of Complex Urban Systems
An interdisciplinary approach”; “ Springer Books”.

2. “International Handbook of Urban Systems: Studies of Urbanization and Migration in Advanced and
Developing Countries, Edited By; HS Geyer”

3. “R Ramachandran”; “Urbanization and urban systems in India”

4. “John Urquhart Marshall”; “The structure of urban systems”

5. Challenges of slums. Global report on Human settlements-UN Habitat 2003.
6. National trends in housing-Production practices- Amitab Kundu - UN Habitat

7. Financing urban shelter: Global report on human settlements 2005.



SEMESTER |

20UD01006: URBAN PLANNING TECHNIQUES AND SYSTEMS

Hrs Per Week Marks

UE

CA Wri
Jury

Course Code Course

Total

T|w/lL| S

Credits

tten

Urban Planning Techniques

2
0UD01006 and Systems

2 0 0 2 50 0 100 150

COURSE OVERVIEW

An overview of statistical and survey techniques used to in the preparation of a planning and urban
design programmes explaining the basic definitions and informing the student of the various methods,
techniques and processes of planning, focusing on the latest methods of assessing and gathering
information.

COURSE OUTCOME

Students are equipped with necessary information on town planning theories, principles, techniques
and methodologies. The aim of the course is to expose the student to the principles of planning and
critically evaluate different planning processes prevalent in India and abroad.

COURSE CONTENTS

Module 1

Concepts and theories of planning and their applications as master plans, development plans, structure
plans etc. Acts and development norms, concepts of zonal plans, area development plans, development
schemes, urban renewal, redevelopment, city development plans, planned unit development etc.
concept of land use zoning regulations, mixed use developments, special economic zones, URDPFI etc.

Module Il

Planning tools, planning standards, planning models, planning surveys and sampling, evaluation of
planning requirements from first principles - master plan, work studies, town planning schemes etc.
overview of legal framework and statutory aspects of planning: town planning acts, land acquisition act
and process, other land management techniques, economic planning theories and public participation
in planning process.

Module Ill

Preparation of regional development plans, various approaches to comprehensive planning, GIS and
land information systems, ariel photography, photogrammetry and photo interpretation, remote
sensing techniques, applications of these techniques in the planning process.
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REFERENCES

1. Zhenjiang Shen - Geospatial Techniques in Urban Planning.
2. Richard E. Klosterman - Community Analysis Plan.
3. Douglass B. Lee - Models and techniques for Urban Planning.

4. Thomas Telford - Design: Urban Design in the Planning System.

2%



SEMESTER |

20UD01007: REMOTE SENSING, LAND INFORMATION SYSTEMS AND GIS

Hrs Per Week Marks
2 UE =
Course Code Course 2 5
TlwiL|s| &§|ca Wri =
Jury
tten
Remote Sensing, Land
20Ub01007 Information Systems and GIS 0 4 0 2 >0 50 0 100

COURSE OVERVIEW

To introduce the basic concepts of remote sensing and GIS software for spatial analysis.

COURSE OUTCOMES

Upon completion of the course, the students will understand the techniques of Map preparation and
analysis using maps and application of GIS in Urban Design.

COURSE CONTENTS
Module |

Spatial relationships among elements / activities, fundamentals of topological relationship, spatial data
and their representation in maps, raster and vector based system to representing spatial objects.
Geographical Information System — GIS software in general - over view of GIS map components.

Module 1l

Basics of GIS maps preparation, digitization of spatial data, concept of point, line and polygon features.
Fundamental of coordinate system, map layers and geo-referencing, displaying spatial features, adding
attribute values to the features, preparing and displaying thematic layers and maps, selecting and
editing spatial features and attribute data, preparing Grid surfaces form point, line and pblygon features.

Spatial Analysis using GIS spatial joining, concept of geo processing — union, intersect, clip and merge,
features to raster, preparing surfaces, creating TIN surfaces and contours, surface analysis, spatial
joining of geographic features, understanding generation of layers including buildings and roads.

Module IlI

Overlaying features and analyzing using overlay function, feature selection, buffering, table joining and
analysis, manipulating attribute data, classification and reclassifications, GIS modelling, 3D display.
Introduction to urban design GIS model, Case problem on urban design analysis, suitability analysis using
GIS, preparing land-use maps, urban design impact analysis using GIS, urban design suitability analysis.
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REFERENCES:

1. Introductory Digital Image Processing: A Remote Sensing Perspective, John R. Jensen
2. Land use Planning And Remote Sensing, David T. Lindgren
3. Remote Sensing And Interpretation By Thomas M Lillesand And Kiefer

29



SYLLABUS

SEMESTER |
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SEMESTER I

20UDO02001: URBAN DESIGN STUDIO - I

Hrs Per Week Marks
2 UE =
Course Code Course kS =
T|wi|s | 5 |ca Wri =
Jury
tten
20UD02001 Urban Design Studio - Il 0 0 10 | 10 | 150 | 150 0 300

COURSE OVERVIEW

e Tointroduce critical concepts, strategies and technical skills associated with current thinking on
urbanism.
¢ To speculate on the designer’s role in analysing and shaping complex metropolitan systems.

COURSE OUTCOME

The studio intends to familiarize the students with the process and tools of analysis of complex urban
system and to establish an open dialogue between larger design motivations and actions through first-
hand experience of a city. The studio will also take into account the current development pattern in the
selected city and also include various stakeholders to make interventions meaningful and contextual.

The project selection criteria shall be based on the multiplicity of the urban components and how they
are connected to each other. Cities with temporal layering such as historical and modern shall serve as
appropriate choice for the studio. Various factors like historicity, socio-political patterns, economic
dynamism, polarization of groups, ecological and environmental and global influences can be taken as.
determinants for selecting the city.

COURSE CONTENTS

e Understanding and analysing the complex urban system through various analytical research
techniques.

e To critically explore and appropriate environmental and ecological factors at the urban scale.

* To rethink the role of housing, landscape and infrastructure as significant building blocks in the
creation of new urban systems and in the reconfiguration of existing systems.

» To establish an open dialogue between larger design motivations and actions, and how they
might be tested and explored through specific design hypotheses at multiple scales. {Structure
Plan & Detailed Design.
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REFERENCES

. McHarg, lan. Design with Nature, Wiley, 1995

. Rossi, Aldo. The Architecture of the City, The MIT Press, 1984

. Hilberseimer, Ludwig. The Nature of Cities, Chicago, P Theobald, 1955

. Banham, Reyner. Megastructure: Urban Futures of the Recent Past, Harper & Row (December 1976)
. Cullen, Gordon. The Concise Townscape, Architectural press, 1995

. Koolhaas, Rem. The Generic City, The Monacelli Press, 1995

. Rowe, Colin; Koetter, Fred. Collage City, The MIT Press, 1984

. Sadler, Simon. The Situationist City, The MIT Press, 1998

W 0 N oY R W N

. Smithson, Alison Margaret; Smithson, Peter. The Charged Void: Urbanism, The Monacelli Press (May
21, 2001)

10. Robert Venturi, Denise Scott Brown, and Steven lzenour, Learning from Las Vegas, The MIT Press,
1977

11. Tange, Kenzo. A Plan for Tokyo, 1960: Toward a Structural Reorganization, Shikenchikusha, 1961
12. Wright, Frank Lloyd. The Living City, Horizon Press (June 1958)
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SEMESTER I

20UD02002: URBAN FORM LAB

Hrs Per Week Marks
2 UE =
Course Code Course b Y
T | W/L S S CA Wri Ll
Jury
tten
20UD02002 Urban Form Lab 0 2 4 5 100 | 100 0 200

COURSE OVERVIEW

To develop skills that enables an urban designer to deal with different cases on the quality of urban form

and space.

COURSE OUTCOME

Introduction to urban form - macro to micro - through workshop / seminars. Students will be able to
deal with urban forms in varying contexts. To analyse and experiment on the existing urban form of a
small precinct / neighbourhood level / streetscape.

e Introduction

e Sijte visits

e Group presentations — sheets and models

o Spatial Analysis, Structure Plan, Massing.

The project can be small precinct / neighbourhood level / streetscape — the study area taken can be
within 2500 sq.m

Minimum Assignment/s submissions towards Sessional Work & Oral Examinations shall include:

Urban Form Lab portfolio showing planning & design decision process and conceptual design and
massing done by students in groups / individual.
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SEMESTER Il

20UD02003: READING THE CITY - I

Hrs Per Week Marks
2 UE =
Course Code Course ° 5
T|wiL|s | 5 |ca Wri =
Jury
tten
20UD02003 Reading The City - I 2 0 0 2 50 0 100 150
COURSE OVERVIEW

This is a core subject that enable the students to explore the city- making as a social process and the
role of economics and politics in shaping cities.

COURSE OUTCOME

The students will be exposed to theoretical discourses related to the Social, Economic and Political roles
in Urban Design using current practices and knowledge. They will be able to come up with term papers
or do seminars on contemporary reading on the subject matter.

COURSE CONTENTS

Module |

Social life in the public realm - Michel de Certeau (Everyday life in the city); Fredrick Law Olmsted (The
civilizing effect of park space in cities); Richard Sennet (Fall of the Public Man); Wilson &Kelling (Broken
Windows Theory); Carr et al. (The Nature of Public Life); Mike Davis (The Fortress LA: The Militarization
of Public Space); William Whyte (Social life in small urban public spaces), Jane Jacobs (eyes on the street;
sidewalk ballet).

Module Il

Theories of development, debates on development vs growth. Culture and Society - Overview of cross-
cultural influences in city development, City as a human network - The social life of urban form — social
structure and urban form — function of city. Social access — territoriality, exclusion and inclusion,
segregation and diversity, defensible spaces, memory and violence, minority groups and the
disadvantaged, children and the geographies of disability. Overview of social and economic change in
India

Module [H

Role of Economics and Politics in shaping cities. Political and economic forces in a society with reference
to works of Henri Lefebvre; Michael Storper and David Walker; Manuel Castells; David Harvey; Logan
and Molotch(City as Growth Machine); Saskia Sassen (Global City); John Friedmann (World City

24




Hypothesis); Michael Dear (Los Angeles School/ Chicago School). An overview on the influence of politics
and economics in India.

REFERENCES

Jacobs, Jane. The Death and Life of Great American Cities (Vintage), 1961.
Barnett, Jonathan. Urban Design as Public Policy, 1974.

Tonkiss, Fran. Cities by Design - The Social Life of Urban Form.

1

2

3

4. Sassen, Saskia. The Global City, 1991

5. Whyte, William. The Social Life in Small Urban Spaces, 1980
6

Sabikhi, Ranjit. A Sense of Space: The crisis of Urban Design in India, 2019
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SEMESTER Il

20UD02004: URBAN HOUSING

Hrs Per Week Marks
£ UE B
Course Code Course 2 5
T|lwi|s | 5| ca Wri =
Jury
tten
20UD02004 Urban Housing 2 0 0 2 50 0 100 150
COURSE OVERVIEW

The students will gain in depth knowledge regarding developments in housing layout and patterns
across place and time. The course aims to throw light on the impact of mass housing on the existing
urban environment and life of people.

COURSE OUTCOME

To develop an understanding of Housing as an effective planning strategy.
COURSE CONTENTS

Module |

Introduction to Housing and its relationship to neighbourhood and city planning. National Housing Policy
in India and its evolution. Comparison of housing polices in developing and developed nations. Overview
of housing scenario in India, types of housing, demand and shortage. Socio economic factors influencing
housing affordability. Equity in housing development. Slum up gradation and community participation.

Module i

Housing standards-URDPFI. Guidelines, standards and regulations. Design guidelines for factors in
housing design like House extensions, neighbourhood streets, trees and public spaces, Residential open
spaces, Magnitude and hierarchy of space, Utilisation rate, Socio cultural preferences.

Module it

Social housing scenario and the role of the State Governments & NGO’s. Slums and squatter
settlements, schemes for rehabilitation and improvement. Social impact of planned housing. Case
studies - Company Township, Group housing design, high density housing, Built form and development
control, Design issues in public private partnership projects.

REFERENCES

1. Annual report 2010-2011, Ministry of Housing and Urban Poverty Alleviation, Government of India

3¢




2. UNCHS, National experience with shelter delivery for the poorest group UNCHS Nairobi 1994

3. Housing and Urban Environment a guide to housing design, renewal and urban planning, Blackwell
science-Barry good child 1997

4. URDPFI Guidelines
5. Challenges of slums. Global report on Human settlements-UN Habitat 2003.
6. National trends in housing-Production practices- Amitab Kundu - UN Habitat

7. Financing urban shelter: Global report on human settlements 2005.
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SEMESTER I

20UD02005: PLANNING LEGISLATION AND DEVELOPMENT MANAGEMENT

Hrs Per Week Marks

2 UE =
Course Code Course b 2
T|lwi|s | 5| ca Wri -

Jury .

tten
20UD02005 | F2nning Legislation and 21 00| 2]s0| 0| 1200 | 150

Development Management

COURSE OVERVIEW

The subject will make the students aware of the concept of legislation as the back-bone of any planned
development and create awareness about the critical laws used in india and their salient features.

COURSE OUTCOME

The students will have acquired knowledge about the process of planning and governance in India and
the critical laws that influence them.

COURSE CONTENTS

Module |

Meaning, significance and objectives of planning legislation, evolution of planning legislation in india,
constitutional basis and provisions relating to land its development and its use, statutory powers and
responsibilities of Central Government, State Government and Union Territories, Local Bodies and Local
Authorities with respect to urban development and their legal structure, overview of legal tools for
urban planning and development (town and country planning, improvement trust, development
authorities etc.).

Module Il

Town Planning Act of India and their implementation strategies, objectives, contents, and procedures
for preparation and implementation of regional plans, development plans, town planning schemes, area
plans etc. overview of development control regulations — zoning, sub division regulations, building
regulations and bye-laws, legislation for land acquisition and land ownerships including rural and urban
land ceiling act and their implications on development, legislation on conservation of natural and
manmade resources including coastal zone regulations, air and water (prevention and control) of
pollution act, mining and forestry act, conservation and management of ancient monuments and
archaeological sites and remains act etc.

3¢




L

Module IlI

73rd and 74th constitutional amendment and their effect on development management, critical
appraisal of legislation for public-private partnerships in urban development and infrastructure projects,
land management tools like TDR, accommodation reservation, land pooling, plot reconstitution etc.,

REFERENCES

1. Ministry of Health, Government of India - Report of the Committee on Model Planning Legislation.
2. Mohammad Naseem - Environmental Law in India.
3. A. Joshi - Town Planning Regeneration of Cities.
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SEMESTER |

20UD02006: INFRASTRUCTURE, TRAFFIC AND TRANSPORTATION PLANNING

Hrs Per Week Marks

UE

CA Wri
Jury

Course Code Course

Credits
Total

T|W/L| S

tten

Planning Legislation and

2

2 0 0 2 50 0 100 150

COURSE OVERVIEW

The course aims at imparting knowledge on understanding of urban infrastructure and transportation
problems in planners’ perspective, definition of the problem, setting clear goals and objectives to serve
as guiding factors in the planning process, identification of the causal factors influencing the demand
for urban travel and development of relationship between the factors and the travel demand.

COURSE OUTCOME

The students will have acquired knowledge about infrastructure and transportation planning and its role
towards improving the liveability in cities.

COURSE CONTENTS

Module |

Elements of Infrastructure (Physical, Social, Utilities and services); Basic definitions, concepts,
significance and importance; Components - Social infrastructure- - Education, Health, Civic Types,
hierarchical distribution of facilities, Access to facilities, provision and location criteria, Norms and
standards etc. Physical Infrastructure — water, sanitation, storm water, waste, power - qualitative and
quantitative techniques of assessing requirements. Planning Amenities and institutions- Public and
private sector role in resource mobilization and infrastructure development and related issues.

Module

Introduction: Role and importance of traffic & transportation planning in national development,
features of urban forms and network patterns. Transport and Socioeconomic Activities, Freight
Transportation, Future Developments. Transport Modes in Cities — from pedestrian and NMV, IPT to
public transport options — BRT, MRTS, LRTs, etc. Issues of public vs. private modes of travel.
Environmental and Social Sustainability in Transport. Design for transit — T.0.D, Last mile connectivity,
Walkability and Pedestrian environments. Mobility systems and ITC interfaces — smart transportation.

Module il

Transportation process: Trip generation, Trip distribution —Trip assignment — Model split and evaluation
Geometric design of roads and intersections, road traffic safety — traffic signals, street lighting, and

40




parking — Urban traffic problems — road capacity — Hierarchy of roads — Design of road layouts — traffic
and travel characteristics — segregation of pedestrian and vehicular traffic. Transportation Surveys:
Traffic surveys — land use, speed, and journey time and delay surveys — Traffic volume surveys — O.D.
Survey — parking survey — Transportation survey etc.

REFERENCES:

1. Adjo A. Amekudzi, Sue McNeil, “Infrastructure Reporting and Asset Management: Best Practices and
Opportunities”, American Society of Civil Engineers, 01-Jan-2008.

2. AK Jain, “Urban Transport: Planning and Management”, Aph Publishing Corporation (2008)

3. India Infrastructure Reports.

4, Jay M. Stein “Public Infrastructure Planning and Management”, Sage Publications (1988).

5. Kadiyali L.R. “Traffic Engineering and Transport Planning”, Khanna Publishers, New Delhi, 1991

6. Peter Schiibeler “Participation and Partnership in Urban Infrastructure Management,” World Bank
Publications, 01-Jan-1996.

7. Piyush Kansal, “Reading material on Advanced Transportation Planning”,ITPI,1998

8. Proceedings of two parallel conferences, “Infrastructure planning and management”, Jonathan
Lewis Gifford, D. R. Uzarski, Sue McNeil, American Society of Civil Engineers. Committee on Facility
Management, American Society of Civil Engineers. Committee on Urban Transportation Economics,
June 21-23, 1993, Denver, Colorado.

9. URDPFI Guidelines Vol 1.

10. William W.Hay, “An Introduction to Transportation Engineering”, John Wiley & Sons Inc.; NY.



SEMESTER 1]

20UD02007: ELECTIVE | (WORKSHOP)

Marks

UE

Course Code Course T|W/L| S Total

Credits

bury tten

Elective | (Workshop):

1. Sustainable Settlement
Planning
2. Urban Conservation

20UD02007 1 2 0 2 50 50 0 100

3. Disaster Mitigation and
Management

Note: Students shall make a report after studying the cases taken which will be evaluated. The report
may end with suitable design strategies. The course- in charge shall describe the methodology to be
undertaken for the workshop/case studies in the course-plan.

1. SUSTAINABLE SETTLEMENT PLANNING
COURSE OVERVIEW

This course attempts to throw light on sustainability issues related to planning. The outcome would be
to make the learner aware of sustainability issues in planning.

COURSE OUTCOME
Students will be able to:

» Identify the issues in planning related to sustainability
e Suggest appropriate planning measures for sustainable development

COURSE CONTENTS
Module |

Sustainable Development and Planning- Introduction Concept of Sustainability- Energy use and Climate
change- The concept of Sustainable Planning and its relevance. Eco villages - Villages, neighborhood and
community — Historical background of village — Influence of modernity and changes in locality based
village forms

Module Il

Sustainable settlement planning - Unsustainable settlements — Centralization and concentration of
activities — Its problems —Sustainable settlement planning. Eco neighbourhood Case studies —
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Sustainable City Programme (SCP) of UNCHS —HABITAT & UNEP - The concepts and case studies —
Environmental policies for sustainable city..

Module 111

Community and sustainability Community and sustainability — Changing nature of community —
Community based initiation for sustainable development. Community governance - Community basis
shelter technology -energy consumption in settlements.

REFERENCES:

1. Hugh Barton - Sustainable Communities — The potential for Eco neigbourhoods —Earthscan
Publications London, 2000. UNCHS, UNEP — Publications on SCP

2. Dr. R.K. Wishwakarma - Social Formation and Change —ITPI Reader.
3. B.C.Bose, “Integrated approach to sustainable Development”, Rajat Publications, Delhi

4. Caring A.Langston, Grace K.C.Ding, “Sustainable practices in built environment”, second edition,
Butterworth-Heinmann Linacre House Jordanhill Oxford
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2. URBAN CONSERVATION
COURSE OVERVIEW

To understand urban conservation as a tool/ method for urban revitalization/ renewal of the
saciocultural and morphological aspects of the built environment.

COURSE OUTCOME

The students will be exposed to the role and importance of Urban Conservation in Urban Design and to
sensitize students to design in context.

COURSE CONTENTS
Module |

Understanding Heritage — Built and Cultural Heritage — Heritage conservation — need and purpose —
Conservation and Preservation, ethics and principles involved — Distinction between Architectural and
Urban Conservation — History of Architectural Conservation in International and Indian context.
Conservation in India — the role of Archaeological Survey of India — NGOs involved.

Module I

Understanding the character and issues of historic cities — Selected case studies of various urban historic
settlements like temple towns, administrative capitals, etc. — Historic districts and heritage precincts in
modern urban context. Implementation framework for urban conservation and Adaptive Reuse
Projects- Renewal - brown field projects, urban renewal and development strategies for regeneration
of inner cities areas. Conservation practice — Listing of monuments, documentation of historic structures
— Assessing architectural character — Guidelines for preservation, rehabilitation and adaptive reuse of
historic structures.

Module I

International (ICCROM , UNESCO etc.) and National agencies (INTACH, ASI, Urban Arts Commission etc.)
involved in Urban Conservation. Conservation as an urban planning tool — financial incentives and
planning tools such as TDR (Transferable Development Right) — Urban conservation and heritage
tourism, case studies such as Pondicherry French town and Mattancherry.

REFERENCES

1. Mumford, L. (1996). The City in History: its origins, its transformations and its prospects.
Harmondsworth, Penguin in association with Secker & Warburg.

2. Worthing, D. and S. Bond (2008). Managing Built Heritage: The Role of Cultural Significance. Oxford,
Blackwell

3. Pickard, R.D. (1996). Conservation in the built environment, Longman
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3. DISASTER MITIGATION AND MANAGEMENT
COURSE OVERVIEW

To understand the tools for hazard and vulnerability assessment at various levels, preparedness and
focuses on techniques for preparing effective disaster management plan.

COURSE OUTCOME

The students will be provided enhanced understanding of community based approaches to disaster
management covering mitigation, preparedness, response, rehabilitation and reconstruction

COURSE CONTENTS
Module |

Disaster Management; Types of Natural and Non-Natural Disasters, Causes and Impact; Distinction
between an Emergency and a Disaster Situation; Distinction between Hazard and Disaster. Overview on
the impact of manmade hazards in Idukki, Wayanad - hilly area, Chennai flood, Ernakulam flood - Coastal
area — CRZ. Hazard and Vulnerability Assessment, Concepts, Tools and Techniques. Pre-Disaster
Mitigation and Protection of Lifelines and Critical Facilities against Natural Hazards, Disaster
Management Act

Module Hl

Disaster Management Plan, Emergency Planning, Preparedness and Response At The City Level.
Principles and Methods Of Community Based Approaches for Urban Disaster Management; Community
Based Disaster Management Practice; Emergency Planning Resilience: Disaster risk reduction; Risk
preparation; Adaptation. Role of landscape and architecture in making Cities resilient - flood, hurricane,
earthquake.

Module 1l

Disaster recovery at the national, state, city, and neighborhood/community levels. New Orleans
(hurricane and levee breach) recovery cases. Cases from Aceh (tsunami), Haiti (earthquake), Chile
(earthquake and tsunami), Japan (tsunami), Christchurch, New Zealand (earthquake), and Boston
(Marathon terrorist bombing), are incorporated to broaden the discussion of how recovery varies by
place, 'political system, economic system, type of disaster, and extent of damage.

REFERENCES

1. National disaster management guidelines: Preparation of state disaster management plans,
National disaster management authority, Government of India

2. Disaster Management, G.K. Ghosh, A.P.H. Publishing Corporation

3. Disaster Management, R.B. Singh, Rawat Publications

4. Disaster Management: Through the New Millennium, Ayaz Ahmad, Anmol Publications

5. Emergency Medical Services and Disaster Management: A Holistic Approach, P.K. Dave, Jaypee
Brothers Medical Publishers (P) Ltd.
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6. Disaster Management, B Narayan, A.P.H. Publishing Corporation

7. Modern Encyclopedia of Disaster and Hazard Management, B C Bose, Rajat Publications

8. Disaster Management, Nikuj Kumar, Alfa Publications

9. Disaster Management - Recent Approaches, Arvind Kumar, Anmol Publications

10. Disaster Management: Future Challenges and Opportunities, Jagbir Singh, I. K. International 12.
Town Planning Guidelines for Disaster Management Vol-I & Vol-Ii, TCPO, India



SYLLABUS

SEMESTER Il

LF



SEMESTER il

20UD03001: URBAN DESIGN STUDIO - 1l

Hrs Per Week Marks
£ UE =
Course Code Course T s
T | W/L S S CA Wri =
Jury
tten
20UD03001 Urban Design Studio - 1lI 0 0 10 10 | 150 | 150 0 300
COURSE OVERVIEW

e The project definition, program development, design and development process, and
implementation framework to form integral part of the project structuring.

e Directinvolvement of user groups and decision making agencies as part of the project to target
appropriate development strategies.

e Feedback and interactive sessions to achieve workable economic and environmental;
regeneration objectives. — Local Area Planning

e Finally to diagnose implications of suggested interventions on the larger urban fabric to re-
examine values in terms of social, physical, and the progressive nature of change. Deal with
significant urban area that has strong potential for urban development.

e The studio should end up in complete design proposals including urban structure, control,
guidelines and design detailing.

COURSE OUTCOME

The studio exercise will focus on inner city regeneration examining issues related to critical
programme development, urban conservation, economic and environmental considerations, and
infrastructure development, social and political forces. The involvement of user groups and decision
making agencies as a part of the project formulation and appraisal should be encouraged. Green
field sites where the design projects may include planning of township / housing / villa projects
/administrative capital / educational / ecological — tourist hub / commercial hub / related projects
according to the vision generated. Brown field sites may also be chosen for the exercise.

COURSE CONTENTS

e Introduction to the concepts of urban conservation, economic and environmental
considerations, and infrastructure development, social and political forces.

e Understanding engagement of user groups and decision making agencies in the process.

e Creation and framing of strategies and urban systems with the consideration of conservation,
economy and environment.

o Formulation of design principles, critical debate on the design hypotheses formulated at various
scales {Structure plan and detailed design).
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REFERENCES

1. Downtown, Inc. How America Rebuilds Cities ,Lynne B. Sagalyn
2. Good city form ,Kevin Lynch

3. Site planning Kevin Lynch and Garry Hack

4. Design thinking, Petrer G Rowe Practitioner

5. Encouraging Participatory Planning Processes, John F. Forester
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SEMESTER I

20UD03002: RESEARCH METHODOLOGY AND DISSERTATION

Hrs Per Week Marks

2 UE =

Course Code Course o s

T | W/L S O CA Wri =

Jury
tten
20Up03002 | Research Methodology and 21 0| 3| 5 |100|20]| o 200
Dissertation

COURSE OVERVIEW

e Tointroduce the various paradigms of research.

e To familiarise various research methods, analyses employed, and methods of interpretation of
results.

e To introduce statistical methods of sampling and analysis.

e To familiarise ways of research reporting.

COURSE OUTCOME

Upon completion of the course,

o Expertise in collecting, processing and presenting relevant information and the art of oral and
written expression.

e Findings that can be taken forward for further studies/ design/research.

COURSE CONTENTS

Module |

Introduction- Basic research issues and concepts- orientation to research process- types of research:
historical, qualitative, co-relational, experimental, simulation and modelling, logical argumentation,
case study and mixed methods- illustration using research samples. Research Process- Elements of
Research process: finding a topic- writing an introduction- stating a purpose of study- identifying key
research questions and hypotheses- reviewing literature- using theory- defining, delimiting and stating
the significance of the study, advanced methods and procedures for data collection and analysis-
illustration using research samples

Module i

Researching And Data Collection- Library and archives- Internet: New information and the role of
internet; finding and evaluating sources- misuse- test for reliability- ethics. Methods of data collection-
From primary sources: observation and recording, interviews structured and unstructured,
questionnaire, open ended and close ended questions and the advantages, sampling. Research Design,
Features of a good design, Qualitative and quantitative research designs.




Module 11l

Report Writing- Research writing in general- Components: referencing- writing the bibliography
developing the outline- presentation; etc. Case Studies- Case studies illustrating how good research can
be used from project inception to completion- review of research publications. Examples of research
designs in relevant fields- Architecture, Planning, Housing and Urban Design. Testing of Hypothesis,
Statistical errors in Hypothesis testing.

DISSERTATION:

The course deals with selecting an appropriate topic. The topic for the research could be selected in a
such way that it could help to develop an appropriate methodology and research approach related to
the Urban Design Project taken up in semester-IV from the field of Urban Design or allied disciplines,
for its theoretical exploration.

REFERENCES

1. Creswell John W, (1994) Research Design: Qualitative Approaches, Sage publications.

2. Creswell John W. (2003) Research Design: Qualitative, Quantitative and Mixed Methods
Approaches, Sage publications.

3. Denzin, Norman K.; and Lincoln, Yvonna S.; (Eds.). (1994). Handbook of Qualitative Research Sage
Publications, London, New Delhi

4. Dwivedi, R.S.(1997) Research Methods in Behavioral Sciences Macmillan India Limited

5. De Vaus D.A (2002) Surveys In Social Research Rawat Publications Jaipur and New Delhi

6. Nachmias, Chava Frankfort & Nachmias, David Research Methods in the Social Sciences St. Martin’s
Press, New York

7. C.R Kothari, Research Methodology, Sultan Chand & Sons, New Delhi, 1990.

8. Panneerselvam, “Research Methodology”, Prentice Hall of India, New Delhi, 2012.

9. Leedy P D, "Practical Research: Planning and Design", MacMillan Publishing Co.

10. Manna, Chakraborti, “Values and Ethics in Business Profession”, Prentice Hall of India, New Delhi,
2012.

11. Day R A, "How to Write and Publish a Scientific Paper", Cambridge University Press, 1989.



SEMESTER Il

20UD03003: PROFESSIONAL TRAINING

Hrs Per Week Marks
£ UE =
Course Code Course k] 5
T | W/L S S CA Wri =
Jury
tten
20UD03003 Professional Training 0 4 0 2 50 50 0 100
COURSE OVERVIEW

e To give an opportunity to work in an office and give the student an exposure to real time
challenges and situations of the profession,

COURSE OUTCOME
e Practical exposure to real time challenges and situations and the process of arriving at

design solutions for the same.
e Exposure to technical drawings

COURSE CONTENTS
e Professional training to be conducted efficiently for a period of 25 full working days with

concerned office at any time after second semester as decided by the institution offering
the course.
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SEMESTER HI

20UD03004: READING THE CITY - 1l

Hrs Per Week Marks
P UE =
Course Code Course - 2
T|WL| S | G |CA Wri 2
Jury
tten
20UD03004 Reading The City - lll 2 0 0 2 50 0 100 150

COURSE OVERVIEW

This explores the evolution and critical appraisal of ideas and theories of Urban Design.

COURSE OUTCOME

Students are equipped to study and understand the urban spaces critically in terms of their production
processes and their performances as social and public spaces.

Students should prepare a seminar on the critical analysis of the cases taken.

COURSE CONTENTS

Module |

Evolution of ideas and theories of Urban Design. Introduction to theories of urban design- Figure ground
theory, Place theory and linkage theory. Timeline and cases of New Urbanism, Tactical, Post Industrial,
Post-modern urbanism, Landscape Urbanism, Smart City. Privacy, Territoriality and Proxemic theory,
Defensible spaces.

Module li

Techniques and tools of criticism. A critical understanding of changing attitudes towards urbanism and
urban spaces. A critical examination of current trends in contemporary architecture and planning in
India.

Module Ili

Historical, theoretical and critical lines of arguments by examining urban places and spaces in their
making, use and change, ranging from early civilizations to the present.

REFERENCES

1. Spiro Kostof , The City Assembled , Thames and Hudson.

2. Spiro Kostof , The City Shaped, Thames and Hudson.

3. Jon Lang, Urban Design Typology and procedures, Architectural Press
4. A.EJ. Morris , History of Urban Form, Longman Scientific and Technical.
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5. Kevin Lynch , Good City Form, MIT Press.
6. Edmund Bacon, Design of Cities.
7. Geoffrey Broadbent, Emerging Concepts of urban Design



SEMESTER Iil

20UD03005: URBAN SOCIOLOGY

Hrs Per Week Marks
2 UE' =
Course Code Course s &
T | W/L S o CA Wri =
Jury
tten
20UD03005 | Urban Sociology 2 0|0 2 50 0 100 150

COURSE OVERVIEW
This course is to introduce urban sociology and urban studies.
COURSE OUTCOME

Students would be able to appreciate the role of society in the making of cities. They would understand
the city as a collection of social processes rather than just a collection of buildings and infrastructure.

COURSE CONTENTS
Module 1

Introduction, basic concepts: Culture, Norms, Values Statues, Role, Social Stratification, Race, Ethnicity,
Gender, Caste, Class, Religion, Deviance, Social Control, Social Change Urbanization. Types of Cities,
Theories of Urbanization. Historical development of urban form in relation to society, politics and
culture; Preindustrial city, Industrial cities and suburbs, Post Industrial Era, Indian cities, Globalization.

Module Il

Urbanism: Urban culture and urban society, Models of social geography, European Perspectives

’

Chicago School of Sociology. Social Area Analysis, Factorial Ecology, Gentrification, Suburbanization
Race, Class, Religion and Caste and Spatial Segregation, Inequality and Polarization.

Module llI

Community in Urban settings: Identity, Difference, Inequality and polarization Crime, Fear of crime,
Apartheid Urban Anomie Theory, Urban eco criticism, Eco Feminism. Social Psychology: Image of the
city, mental maps, the production of space geography of gender in the city.

REFERENCES

1. Alex Thio, Socio_log'y A Brief Introduction, Pearson, 2008
2. Jayapalan, N, Urban Sociology, Atlantic Publishers, 2002.
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3. M. Haralambos, R. M. Heald (1980) Sociology Themes And Perspectives, Oxford University Press
4. Joel M. Charon (Ed.) (1999) The Meaning Of Sociology A Reader Prentice Hall, New lersey

5. John J. Macionis, Vincent N. Parillo, (1998) Cities and Urban Life Prentice Hall, New Jersey

6. Josef Gugler (Ed.) (1997), Cities In The Developing World; Issues, Theory And Policy, Oxford
University Press

7. Narendra K. Singhi (Ed.) (1996) Theory And Ideology In Indian Sociology, Rewat Publication , Jaipur
and New Delhi

8. William G. Flanagan, Contemporary Urban Sociology, Cambridge University Press, 1993



SEMESTER llI

20UD03006: DEVELOPMENT MANAGEMENT AND FINANCE

Hrs Per Week Marks
& UE =
Course Code Course - £
T | WL S '] CA Wri [
Jury
tten
20UD03006 | DEvelopment Management 2/l 0 |of|2|s0| o 100 | 150
] and Finance
COURSE OVERVIEW

To familiarise the students with the administration and financing of urban/rural housing and other
infrastructure development and management strategies adopted for their implementation and
monitoring and to familiarise the concept of Public finance.

Understand aspects or development administration, good governance and their influence in
development planning.

Familiarise powers and responsibilities of ULBs. Revenue and expenditure management, Innovative
means of financial resource mobilisation for local bodies, best practices.

COURSE OUTCOME

The student must have acquired knowledge about the process of management of urban planning and
infrastructure projects and identify the means of financing, monitbring and implementing them.
Students should have acquired the knowledge to identify the strategies and methods of resource
mobilisation that can be adopted for various development projects.

COURSE CONTENTS
Module |

Development management concepts, definition, characteristics, objectives, scope and its relevance to
the planning sector. Basic elements of management planning, national goals and management
strategies for Urban planning projects. Development goals and processes, effect of political — economic
system on development management. Key issues in development management of urban/rural
settlements, task force, committees and recommendations on development management.
Development administration: Municipal administration system, rural administration system, urban
development authorities, urban management agencies etc.

Development administration in India, national, state and local level organisations, role of housing
boards, development authorities, improvement trusts and boards, cooperatives, agencies, private
sector, NGO’s etc in housing / development management.




Module Il

Development strategies: land management techniques for urban planning, housing and infrastructure
development. Organizational techniques for development management. Management, monitoring and
evaluation techniques for development projects, participatory management processes, managing joint
ventures, Practice of PPP in Urban Infrastructure projects, post occupancy management of housing and
other development projects.

Alternative development management strategies: persuasive strategies, hon persuasive strategies,
measures of inducements and promotion of development etc. Public finance: Government structure
under which public financing works - National financial Commission in India. Role of State finance
Commissions.

Public finance evaluation tools — Fiscal Impact Analysis. Cost-benefit Analysis. Traditional and innovative
methods of public finance including property tax, User fee, Impact fee, Tax increment financing, Use of
special districts. Estimating infrastructure needs.

Module HI

Development financing: resource mobilisation and intergovernmental fiscal relations, state grants and
shared taxes of local bodies, municipal finance, property tax, institutional approaches, capital
investments and other new initiatives for financing development Using land as a resource to finance
urban development projects. Development financing tools — development improvement financing,
value capture financing etc. Innovative methods and best practicesin India and abroad.

Role of good governance in development management, Best practices. Development finance and local
bodies: Powers and functional responsibilities of ULBs, Constitutional amendments on local functions
and finances. Budgeting process, Link between budgeting and planning. Expenditure and revenue.

Existing state of Municipal finance. Municipal financial resource mobilisation — status, issues and
concerns. New and innovative fiscal tools, best practices in financial resource mobilisation at local level.

REFERENCES

1. Prof. N S Saini, Reading Material on Development Management.

2. Maljotra D D Management of Urban Development.

3. Panandiker, V A P, Development Administration in India.

4. Oberman J, Planning and Managing the Economy of the City.

5. Sharma K S R N, Financing Urban Development in India.

6. TCPO: Perspectives on Management of Urban Development ~ Financing Urban Services.
7. Bamberger M &Hewitt E, Monitoring and Evaluation of Urban development Programs.
8. Jain D K, Project Planning and Appraisal in Planned Economy in India.

9. MundanthuraBalakrishnan — Environmental Problems and Prospects in India — Oxford & IBH.
10. Asesh Kumar Maitra, ‘Urban Environment in Crisis’, New Age International (P) Limited,
Publishers, New Delhi.
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11. Avijit Gupta and Mukul G. Asher, ‘Environment and the Developing World’, John Wiley & Sons,
New York, USA.

12. Rao P.K (2001), ‘Sustainable Development’, Blackwell Publishers, Massachusetts, USA.

13. Rao P.S.N. et.al., Municipal Finance in India — Role of 12th Finance Commission

14. Ahluwalia, Isher Judge, et.al., Urbanisation in India — Challenges, Opportunities and the Way
Forward.

15. Mohanty, P.K,, Cities and Public Policy — An Urban Agenda for India
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SEMESTER Il

20UD03007: ELECTIVE | (THEORY)

Marks

UE

Course Code Course T|W/L| S Total

Credits

Jury tten

Elective Il (Theory):
1. Environmental Planning and

20UD03007 | Development 2l o0 lo|2]| 50 | o[ 100 | 150
2. Planning for Tourism

3. Real Estate Development

1. ENVIRONMENTAL PLANNING AND DEVELOPMENT
COURSE OVERVIEW

e Tointroduce students to the discipline of planning and planning history

e To expose students to planning theory and practice

e To make students aware of the institutional mechanism involved in planning and
implementation process

COURSE OUTCOME

Students will be able to

e Understand the various factors of development and its effect on the environment.

e The students are exposed to different facets of environmental planning, development
control, impact assessment methods, eco cities development, environmental
improvement etc.

e The students are enabled to incorporate environmental consideration in spatial planning
backed by theoretical understanding.

COURSE CONTENTS
Module 1

Introduction to Environmental planning - Concept of environmental planning, Settlement structure and
form in response to environmental challenges, Urban ecosystem. Environmental zones and their
development Environmental zones, (Hill, Coastal, Arid) Characteristics, resources, settlement pattern,
problems and potentials, regulating mechanisms for development.

to



Module Il

Environmental resource management - Management of land, water bodies and water channels, forests
and wildlife, minerals, Management of urban areas, Management of sensitive areas, Management of
sensitive areas — hills, coast, arid wetlands etc; Management of watersheds.

Role of organisations in environmental protection Role of government and non-government
organisations in environmental protection, Environmental management of Indian metropolis.

Module It1

Environmental Impact Assessment Role of EIA in the planning and decision making process, Methods of
EIA; advantages and limitations, Assessment of impacts on resources — air, water, flora and fauna,
Assessment of impacts on land use, Assessment of social and health impacts, Public participation in EIA.
Emerging environmental concepts Ecological footprints, Ecotourism, Environmental disaster,
Environmental information systems and models, Environmental security, urban ecology, energy
planning in urban settlements etc.

REFERENCES:

1. Asesh Kumar Maitra, ‘Urban Environment in Crisis’, New Age International (P) Limited, Publishers,
New Delhi

2. Avijit Gupta and Mukul G. Asher, ‘Environment and the Developing World’, John Wiley & Sons, New
York, USA

3. Larry W. Canter, ‘Environmental Impact Assessment’, McGraw-Hill, Inc., New York, 1996
4. Randolph J ‘Environmnetal Landuse Planning and Management’ Covelo CA, Island Press, 2012

5. Rao P.K (2001), ‘Sustainable Development’, Blackwell Publishers, Massachusetts, USA.
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2. PLANNING FOR TOURISM
COURSE OVERVIEW

This course is to make students aware of the impact of tourism, methods and aspects of preparation of
tourism plan and managing environmentally sensitive areas.

COURSE OUTCOME
Students will be able to

e Relate to the planning process, theory and practice in planning for tourism development

e Relate to the institutional mechanisms involved in tourism planning

e Develop capacity to identify multiple and often conflicting factors in tourism planning for an
area and propose solutions

COURSE CONTENTS
Module |

Introduction to tourism - Definition, concepts, sectors, and perspectives. Purpose of tourism planning-
planning view, scale and development. Types of Tourism: Cultural Tourism, EcoTourism, Heritage
Tourism, Adventure Tourism, Religious Tourism, Leisure Destination Tourism; Characteristics of Each
and Planning Implications. Tourism and social problems. Economics of Tourism — Tourism as an industry,
regional and urban economic development.

Module Il

Planning for tourism - Concepts related to tourism planning- urban and regional planning concepts.
Destination Planning concepts- places, issues, and guides. Nature and scope of a tourism plan- key issues
and stages, data requirements, surveys, role of >key players / stake holders in tourism policy and
planning, sustainable tourism development planning; community planning and tourism; capacity
building and carrying capacity planning for tourism; Tourist Site Planning — processes and sustainability.
Nature, scope and issues related to preparation of Tourism Plan. Sustainable tourism planning. Tourism
Planning Methods and Analysis. Transport and other Infrastructure planning and tourism development.
Urban and Rural based tourism.

Module 111

Tourism infra-structure -Tourism Infrastructure- Definition and Classification; Tourism as a burden on
Local Infrastructure Accommodation, tourism services — projections. Best practices in tourism.
Government and tourism policy and priorities. Role of local community and Tourism promotion. Private
sector and tourism development. Information technology and tourism management. Tourism as local,
regional, national and global perspectives.

REFERENCES:

1. Glare A. Gunn, Tourism Planning-Basics, Concepts, Cases, Taylor & Francis, London, 1994
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2. Goeldner, J. R. & Brent Ritchie, Tourism: Principles, Practices, Philosophies, John Wiley & Sons, 2009
3. ) Mitchell, Caroline Ashley, Tourism and Poverty Reduction: Pathways to Prosperity, Routledge,
2009

4. Manoj Sharma, Tourism Infrastructure Development: Sustainable Approach, Kanishka Publishers,
New Delhi, 2010
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3. REAL ESTATE DEVELOPMENT
COURSE OVERVIEW

This course is to understand land as a resource and to provide an insight into the financial aspects of
Real estate.

COURSE OUTCOME
Students will be able to

e Interpret the basic concepts of real estate development
e Appreciate land as a resource
¢ Understand the institutional mechanisms involved in real estate development

COURSE CONTENTS
Modulel

Introduction to Real Estate Development - Definition, Fundamental concepts and techniques involved
in real estate development process. Events and Pre project studies - Modeling Sequential events in real
estate development process, site evaluation, land procurement, development team assembly, market
study. Transfer of Property - Possessions, rules related to transfer of property, co-ownership of land,
rights, lease, mortgage.

Module I

Laws relating to land and Development Controls - Controls on land use — land use regulations,
ordinances, principles and procedure on Land acquisition and land ceiling act. Town and country
planning Act, municipalities and local bodies’ act, Acts relating to environmental quality and
infrastructure development. Real estate regulations, Land information systems

Module Il

Real Estate Project Formulation - Real estate project formulation and development process, asset
management, property insurance, taxation and fiscal incentives, public-private partnerships and JV'S,
rating, risk assessment. Real estate finance - Fundamental concepts, methods and tools useful for
making investment and finance decisions. Role of NRIs and PIOs in the investment market.

REFERENCES

1. David Falk; “The fundamentals of Real estate finance”, (2005).USA

2. Fillmore W Galaty, “Modern Real estate practice” (2002); Dearborn Trade Publishing, New York,
US.A.

3. Gerald R Cortesi, “Mastering Real estate principles” (2001); Dearborn Trade Publishing, NewYork,
U.S.A.

4. Ratcliff, John, et.al. “Urban Planning and Real estate development”, Routledge

5. Weimer, Arthur and Hoyt. “Principles of real estate” The Ronald press Co
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SYLLABUS

SEMESTER IV

&5



']

SEMESTER IV

20UD04001: URBAN DESIGN THESIS

Hrs Per Week Marks
£ UE =

Course Code Course L] g

T|lwi|s | 5| ca Wri =

Jury
tten

20UD04001 Urban Design Thesis 0 0 25 | 25 | 300 | 300 100 600
COURSE OVERVIEW

To enable a student to independently conceptualize and develop an Urban Design project with

a policy and/ design level proposal for the same.

COURSE CONTENTS

e Each student is required to select an independent study, with reference to a special topicin
Urban Design, before the end of third semester in consultation with the faculty members.

e Identification of the project with its significance, scope and limitations

e Programming research related to the project and evolving the project brief

e Preparing a project proposal and presenting it in graphical and textual format.
REFERENCES

All books/ Journals/ Magazines/ unpublished/published research/websites related to the topic

selected by the individual student.
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CERTIFICATE IN DIGITAL MARKETING
__—

Introduction to Digital marketing and search engine
optimization

Social Media Marketing

Mobile marketing and Digital Advertisement
platforms

- Marketing strategy, analytics and operations

Digital marketing (Practical)
Internship/On the job training
Total

Syllabus

CERTIFICATE IN DIGITA KETING

Course 1: Introduction to Digital marketing an ch engine optimization

Unit 1: Digital marketing introduction Q

Unit 2: Consumer behavior, C(@ , Lead generation for Business
I

Unit 3: Basics of websites

Unit 4: On-page conten@techmcal optimization

Unit 5: Off- pagQ< ization, Optimization of Key words and meta- tags

<<,

Course 2: S edia Marketing

I@k ntroduction to Social media management

\ t 2: Social media usage analytics and operation strategy

ngine Optimization

Unit 3: Marketing through Face book, Twitter, Google +, pinterest, Quora, You tube,
Instagram tec.

Unit 4: Video marketing and Blogs
Unit 5: Pay per click
Course 3: Mobile marketing and Digital Advertisement platforms

Unit 1: Mobile marketing, Introduction, strategies and policies




Unit 2: Mobile websites and App marketing
Unit 3: SMS and E. Mail Marketing
Unit 4: Digital advertising and Marketing platforms
Unit 5: Google AdWords Ads
Course 4: Marketing strategy, analytics and operations
Unit 1: Introduction and Basics of data analytics
Unit 2: Digital marketing Strategy, Planning and Operations
Unit 3: Google Analytics and other online tools for analytics

Unit 4: Social media, Mobile and E- commerce analytics

BOOKS AND REFERENCES
D

Digital Marketing: es from India by Rajendra Nargundkar and Romi Sainy,
Notion Press,

Understand; I%gital Marketing: Marketing Strategies for Engaging the Digital
Generatig amian Ryan, Kogan Page Publisher

"0: Moving from Traditional to Digital by Philip Kotler, Publisher Wiley

Art of Digital Marketing: The Definitive Guide to Creating Strategic, Targeted,
nd Measurable Online Campaigns by lan Dodson, Wiley Publisher

‘ §&amentals of Digital Marketing by Punit Singh Bhatia, Pearson
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Diploma in Bakery and Confectionary
1 Semesterd _________ |Credits |

Bakery Theory Basic
Confectionary Theory Basic

: Nutrition &Hygiene
Equipment & Maintenance

. Bakery & Confectionary Practical
On the Job Training
Total Credits

Semester 2

Bakery Theory Advance
Confectionary Theory Advance
Costing
Communicative English
Bakery & Confectionary practical Advance
On the Job Training

Total Credits

L
[ ]
El
6 |
]

\%

N
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Syllabus
Course 1: Bakery Theory Basic
Unit - 1

An overview of baking industry, Aims and objectives of baking, Organisational structure of
baking, Bakery trade terms, Wheat growing countries and type of wheat , North American
wheat, South American wheat, Pacific wheat, Indian wheat, Structure of wheat grain

Unit -2

Yeast, Structure of yeast, Quality of yeast, Storage of yeast, Function of yeast,
yeast, Functions of ingredients of bread making, Flour, Sugar, Yeast, Salt, W.

Unit -3 ®

Methods of preparations of bread, Straight dough method, 7% nge method, Bread
making operation, Bread faults and its causes, Over ation of bread Under

fermentation of bread ®

Unit -4

Equipment and small tools used in bakery

Bread diseases, Rope, mold, Staling of bread, \g%%’ons to be taken for spoilage of bread,

Practicals (Demonstration and stude tlce)

Bread - White bread, Brown b a fortified bread, Ragi fortified bread, Bread roll,
Fancy bread, Cheese bread, M1 Sweet bread,

French bread , Garlic,b

Reference :

T E. (1981) Modern Cookery for teaching and the trade Vol.-1
ent Long Mane Ltd Mumbai
Bakery Materials and Methods by Albert Daniel by Maclaren &
Sons London
e Philip T.E. (1981) Modern Cookery for teaching and the trade Vol- 2
Orient Long Mane Ltd Mumbai

Coconut buns, Hambur @ Hotdog buns, Pizza, Picnic buns, Doughnut, Fruit bread,

Course 2: Confectionary Theory Basic

Unit-1
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Functions of ingredients in confectionery- Flour, Sugar, Fat, Baking powder, Essence,
Colours

Structure of egg uses and functions in confectionery
Unit-2

Milk-Functions of milk, Uses of milk in confectionery, Cream-Functions and uses,
Sweetening agents used in confectionery

Unit-3

Basic methods of preparation of cake, Creaming method, sponge method, Pr@ to be

taken while preparing cake. Characteristic of a good cake v
Unit-4 Q;‘

Raising agents used in confectionery, Baking powder, Soda bi nate, Amonium bi
carbonate, Natural raising agent, Faults in cake making, Exter ualities of a good cake,
Internal qualities of a good cake

Practical @
P

Pastry, Choux pastry-4variations, Puff pastry—@ivns, Flaky pastry -4variations, Short
crust pastry-4variations, Cold sweet, Frui ¢ D[plomat pudding, Triffle, Chocolate

mousse, Caramal custard, Toffee, Choc% ee, Milk toffee, Tart, Jam tart, Apple tart,

Pie, Mix fruit pie, Mango pie, %
Cake, Sponge cake, Fruit cake, l@n ake, SWISS ROLL, Eggless cake, Pineapple upside
down cake, Madeira cake, Po ke, Black forest cake, Tea fancy, Plum cake, Date and

walnut cake, Christmas ¢ nana bread,

Icing, Butter icing, {Zi% icing, Royal icing, Glace icing, Ganache, Cake decorations,
Birthday cake, F C

References Q%

. § ctical baking by W J Sultan by A V I publication house Westport.

ery technology & Engineering by Matz Samuel , A V I publication house
estport.

Q

e Pastry Work & Confectionary handbook Bastford Academic & educational London.
Course 03: Hygiene and Nutrition
Unit-1

Definition of hygiene- application to everyday life, Personel hygiene, Care of
skin,hair,hand,teeth and feet, Use of cosmetic and jewellery.

Defenition of Health- Nutrition, Classification of nutrient, Macro nutrients,
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Carbohydrate- definition, classification, Dietary source, function
Unit-2

Storage of food, Correct handling of food, Techniques of correct storage temperature in
which Bacteria is killed or retarded

Classification of protein- Definition, Classification, Dietary source, Function, Method of
improving quality of proteins in baked food(special emphasis on soya protein)

Unit-3 (2/3
Fat and its importance in bakery-Classification of fat, Dietary source, Function@

improving

Classification of minerals, Definition, Dietary source and functions, Mel@b
quality of minerals in baked foods(special emphasis with ragi flour), I

Definition, Dietary source and functions %

Unit-4 §
Safe and correct disposal of garbage, Importance of &disposal, Rodent and insect

control Hygiene management in bakery as well as sellin nts and in counter, Food safety
measures and regulations, F.S.S.A.L rules and regu%i .

References \@

ce of vitamins ,

Nutritive value of Indian food b palen, National institute, I C M R hydrabad
Basic principles of Nutrition h{ﬁ a Yadav, Anmol publication Pvt.L.td New Delhi
Food hygiene for food ha sysecond edition 1997 by Jill Trickett, by Mac Millann
press Ltd.

Course 04: Equipm?(i@naintenance
Unit-1 ’\

Elementary\ services with particular reference to economy and safety in their use

Unit-Z(é)

maintenance of equipment, Care and cleaning of all fixed and movable equipments,
Refryeerator, Mixture, Peelers, Autoclaves, Mincer

Unit-3
Types of fuels, Solid, Liquid, Gas, Electricity comparison, Cost and efficiency
Unit-4

Fire precaution, Different type of fire extinguishers and common fire hazards
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References

Clawson A (1951) Equipment Maintenance Manuel ,Andrews publishing Co. New
York.

Kiton .R & Caserni V (1974) The Theory of catering , Edward Arnold, London
Woodropkr.A. (1950) Gas In The House The English Universities press, Ltd.
London.

Course 05: Bakery Theory Advance

Unit-1

Milling of wheat grain, Stone milling-advantages and disadvantages, Roller millin
of cleaning of wheat, Break milling, Reduction milling, Types of flour, Compositi

Unit-2
Simple flour test, Pekar test, Gluten test, Baking test, Fermentation of B %ults in Bread

making . Q
Unit-3 Q
Characteristic of good bread, Fortification of bread, Effecto@kation of bread with soya

flour, Effect on fortification of bread with Ragi flour @

X4

Unit-4 \
Bread improovers, Bread deseases-Rope, mold, @s nternational bread

Practical QC)

Bread, Bread roll, Sweet buns, Cin@roﬂs, Dinner rolls, Doughnuts, Garlic breads,
Khara buns, Fruit bread, Cocor@ , Pizza, Fortified bread, French bread, Fancy bread,

Sweet bread %

References
e Practical ba by W J Sultan by A V I publication house Westport.
e Bakery te%\ y & Engineering by Matz Samuel , A V I publication house
West

Pas\ k & Confectionary handbook Bastford Academic & educational London
CS@ 06: Confectionary Theory Advance
Unit-1
Leavening agent, Types of leavening agent, Mechanical, Biological
Water vapour
Chemical-Baking powder, Soda bi carbonate, Ammonium bi carbonate

Shortening agent, Role of shortening agent, Varities of shortening agent

Unit-2
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Flavoring agent, Various essences and their functions, Sugar-Types of sugar and uses of
sugar

Pastry-Short crust pastry ,puffpastry, flakypatry, chouxpastry, Danish pastry

Recipe and method of preparations.

Unit-3

Colours, Uses and functions of edible colours in confectionery, Precautions while making
laminated pastry, Verities of fruits in confectionery

Icing- Buttericing, Feather icing, Royal icing, Dressing, Gum paste, Almond %ake
decoration, Important points to be observed while cake decoration. Weddi e, Different

designs and materials used for wedding cake decoration, Whipping cr

Practical (Confectionery) Q :

Bread butter pudding, Caramel custard, Queen of pudding @%hahiwkda, Gajarhalwa
Butter icing, Royal icing, Feather icing, Gum paste, Al ste, Cookies, Peanut butter
cookies, Cashew cookies, Melting moments, Nankhagéi, Ragi cookies, Vanilla biscuit, Fruit
biscuit, Ajwain biscuit, Chocolate cream finger, Gig%&iscuit, Honey biscuit, Birthday
cakes

Wedding cakes, Ornamental cakes, Black fo% , White forest cake

References

e Bakery technology & En ifg by Matz Samuel , A V I publication house

e Practical baking by W @%A V I publication house Westport.

Westport. Y\
e Pastry Work & Co ionary handbook Bastford Academic & educational London.

Course 07: Costin%iﬁ

Unit-1
Importance g, Cost control, Method of costing, Costing methodology in catering
business is on batch costing.

Uni <</
C&f labor, Cost and overheads, Periodical percentage Analysis
C

aleulation of overheads allocation rates.

Unit-3
Material costing use of standard recipes, Material cost control with basic operating activities
like purchasing and receiving.

Unit-4

Cost control on storage, issuing, Production, Sales, Accounting yield analysis from time to
time

Documents required for getting license to start a bakery unit
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References
e Bhar B.K. (1977) cost Accounting ,Academic Publisher , Culcutta
e Matz A Curry O and Frank G.W.(1970) Cost Accounting Taraporewals Sons & Co.
Pvt.Ltd. Bombay
Prasad N.K. (1979) Principles and practices of Cost Accounting Book , Syndicate
Pvt. Ltd. Culcutta
Introduction to Accountancy T S Grebal , S Chand & company New Delhi

Course 08: Communication skills
Unit-1
French terms used in bakery and confectionery

Unit-2

General manners when dealing with customers in upselling pr@ t
Unit-3 %

Communication skills required for promotion of sale&{a&&'manship

\z\@\

Skill required to control the staff , Attitu@(nowledge required for training the staff and

the trainees Q\(\f/

e Worsdall, V. (197 01;1 English for Hotel Personnel book

References

e Restaurant <o$ees, Collier Macmillan publishers, London

o Comm@ﬁn skills for professionals by Konar N second edition

Bake nfectionary practical Advance

(%\ws Job Training




Post Graduate Diploma in Data and Business Analytics
(PGDDBA)

Data Base Management System
Exploratory Data Analysis
Data Visualization and Reporting
Data Mining
Practical/Internship
Total

Semester-2
R Programming
Business Forecasting
Big Data Technologies
Practical & Project Work
On the Job Training
Total

Syllabus

POST GRADUATE DIPLOMA IN DATA AND BUSINESS ANALYTICS (PGDDBA)

PGDDBA-101 Data Base Management System

Principles, Tools and Platforms / (Database Management Systems): Database concepts,
Basic components of DBMS, sources of data, logging, cleaning data, data representation, data
models — (hierarchical, network, XML), and Stores, NoSQL database, design for performance
/ quality parameters, documents and information retrieval related tools — (Postgres, OLTP,
OLAP, Hadoop, Mapreduce).

PGDDBA-102 Exploratory Data Analysis:
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Mathematics for Data Analytics: Basic probability theory, distributions and their properties,
Simple and multiple regression analysis, hypothesis testing and sampling, estimation theory,
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least square methods. Descriptive statistics — uni-variate and bi-variate, residual analysis,
confidence and prediction intervals regression, associations, sequencing, introduction to
forecasting, design of experiments and performing basic statistical analysis of data
experiments (both field and laboratory) to investigate business issues, tools for conducting
basic statistics (Excel, R, SPSS)

PGDDBA-103 Data Visualization and Reporting:

Purpose of visualization, Multidimensional visualization, tree visualization, graph
visualization and time series data visualization techniques, visual perception, cognitive
issues, evaluation as well as other theory and design principles behind information
visualization, understanding analytics output and their usage, basic interaction techniques
such asselection and distortion, evaluation, examples of information visualization
applications and systems, user tasks and analysis

PGDDBA-104 Data Mining:

Clustering, Association rules, factor analysis, scale development, survival analysis, data
reduction using PCA, scoring new data and model implementation, improving predictive
models, association and market basket analysis, advanced regression models: concepts and
applications, conjoint and discrete choice analysis, design and analysis of experiment.

PGDDBA-105 R Programming

History and overview of R, Install and configuration of R programming environment , Basic
language elements and data structures , R+Knitr+Markdown+GitHub , Data input/output ,
Data storage formats , Subsetting objects , Vectorization , Control structures , Functions ,
Scoping Rules , Loop functions , Graphics and visualization , Grammar of data manipulation
(dplyr and related tools) , Debugging/profiling , Statistical simulation.

PDDBA-106 Business Forecasting :

The Importance of Forecasting-Time Series Data-Component Factors of the Time-Series
Model Trend Analysis-Seasonal and Cyclical Behaviour-Smoothing of Annual Time Series:
Moving averages, Exponential smoothing -Least-Squares Trend Fitting and Forecasting:
Linear, quadratic and exponential models , Autocorrelation and Auto regression-

Autoregressive Models - ARIMA time-series Model Time-Series Forecasting of Monthly or
Quarterly Data-Accuracy Statistics and Forecast Model Selection-Families of Forecasting
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Models —Hierarchical Forecasting-Adjustments to Statistical Forecasts, Event Variables-
Outlier Variables and Other Model Inputs-Using Event Variables, Based on Calendar Effects-
Combined Model Forecasts-Honest Assessment

PDDBA-107. Big Data Technologies:

Big data definition, enterprise / structured data, social / unstructured data, unstructured data
needs for analytics, Big data programming (Hadoop / HDFS, Map-reduce, event stream
processing, complex event processing), evolution, purpose and use, application data stores,
(NSQL databases, in-memory databases), data computing appliance (DCA) and OLAP,
massive parallel processing, in-memory computing / analytics, data science, enterprise /
external search, HDFS — Overview and concepts, data flow (read and write), interface to
HDFS (HTTP, CLI and Java API), high availability and Name Node federation, Map Reduce
developing and deploying programs, optimization techniques, Map Reduce Anatomy, Data
flow framework programming Map Reduce best practices and debugging.

PDDBA-108. Practical & Project Work

A business Analytics solution to the issues of typical company has to be identified and have
to be implemented using Tools studied. A project report has to be submitted at the end of the
programme.

Books Recommended:

1. Vignesh Prajapati, “Big Data Analytics with R and Hadoop”,1st Edition,Shroft / Packt
Publications

3. Chuck Lam, “Hadoop in Action”, Dreamtech Press Publisher.

4. Michele Chambers, Michael Minelli, Ambiga Dhiraj., “Big Data BigAnalytics, Emerging
Business

Intelligence and Analytic Trends for Today's Businesses” ,1st Edition, Wiley Publications

5. Gert H. N. Laursen, Jesper Thorlund, “Business Analytics for Managers” Taking Business
Intelligence

Beyond Reporting, Wiley Publications.
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6. Damodar Gujarati & Dawn Porter, Sangeetha Gunasekar, “Basic Econometrics”, 5th
Edition McGraw

Hill Education (India) Private Limited

7 Levine, Stephan, Krehbiel and Berenson., “Statistics for Managers using Microsoft excel”,
PHI

Learning Private Limited, 2010.

8 . Data Base Management, Navathe , PHI Publications.
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Post Graduate Diploma in Food Processing and Quality Assurance

SEMESTER-1
Food Microbiology and Food Chemistry
Food Processing and Packaging Technologies
Fruits and vegetables Processing Technology
Milk and Milk Product Processing Technology
Food Microbiology and Food Chemistry (Practials)
Training/Internship on Milk and Milk Product
Processing
Total Credits
SEMESTER-2
Food Additives and Food Adulteration
Food Microbiology and Food Quality Assurance
Food Safety and Quality Auditing
Food Laws and Standards
Chemical and Microbiological analysis of food quality
& Food safety (Practical)
Training/Internship on Food Safety and Quality
Auditing

Total Credits

CREDITS
3

)
g




Post Graduate Diploma in Food Processing and Quality Assurance

SEMESTER 1

Course 1: FOOD MICROBIOLOGY AND FOOD CHEMISTRY
Objectives

% To acquire an elementary knowledge about the aspects of interaction betWween\ micro-
organisms, food borne illness and food fermentation \"
X \

¢ To acquaint various functional chemical constituents of food.

R

¢ To build a relationship between the dynamic forces of food and the'dynamic forces of
S 4
digestion and growth

Nyt
\ > (3+0: Theory Course)
A Y 3 Y
Unit 1. Fundamentals of Food Microbiology ,\ N\

> A
\

. . . -‘ . . .
Introduction to Food Microbiology, Sourceg-of \ﬁncroorgamsms in food, perishable,
semi perishable and non- perishable foods: intrinsic and extrinsic parameters
influencing microbial content of food N\

]

Unit 2. Spoilage of food and food Bor\@'ﬁiseases

Food borne pathogens and th€ix eositrol. Spoilage organisms in food and food products.
Types of organisms in meatéand meat products, sea foods, fruits and vegetables, milk
and dairy products€\MiCrobial infection and intoxication. Food intoxication-
Staphylococcal intdxisation, botulism. Food infection- Salmonellosis, Clostridium
perfringens, Bacillits cereus gastroenteritis, E. coli infection and others

Unit 3. Microbiolegical Safety of Foods

Cofleetion of food samples — sampling, collection, transport and storage. Enumeration
of imicroorganisms. Direct count, Total aerobic count, Selective media. Identification of
pathiogenic microorganisms — Selective media, PCR based identification, ELISA.
ISolation and identification of virulent E. coli from foods. Detection of microbial
metabolites- HPTLC, HPLC, ELISA; Bacterial toxins: Ceralides, E coli toxins,
Mycotoxins, Aflatoxins, Trichotheenes.
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Unit 4: Introduction to chemistry of foods




Composition and factors affecting foods, chemistry of water, water activity, moisture
determination. Carbohydrates -Properties and classification, starch, cellulose, pectic
substances; Fat —rancidity, types, fatty acids, Hydrogenation. Proteins-Denaturation,
Nontraditional protein, Textured vegetable protein; Enzymes and its use in foods, gel
formation and starch degradation, dextrinization, Browning reactions — Enzymatic & Non-
enzymatic browning.

Unit 5: Chemical composition of food:

Carbohydrates, lipids, proteins, fibre, vitamins, and minerals — characteristics, sources,
physiological and biochemical functions, daily requirement, digestion and absoxption.
Biological value of proteins (BV), Energy value of foods, Balanced diet formulation.

Q
N\
>

Text books: N\
7/
1. Campbell, M K and Farrell, S O-Biochemistry Sth edition-im,grnational student, 2006
N
2. Damodaran,S., Parkin , K L.,Fennema, O R., Fennema‘f&Féod Chemistry- 4th edition,
CRC press Taylor and Francis Group, New York 2008:"
P N\

. Fennema, O R. -Food Chemistry 3rd editipq;\Ma‘rcel Dekker Inc, New York., 1996.

. Manay, N.S, Shadaksharaswamy, M.\‘F(})‘d\sf Facts and Principles, New Age

International Publishers, New Delfiix2004.
v
. Meyer, L H-Food Chemistry.€BS publishers & distributors, New Delhi. 2002 6.
Potter, N. N, Hotchkiss, JAH.“Food Science. CBS Publishers, New Delhi. 2000. 7.
Srilakshmi, B. Food Scienee'(3rd edition), New Age International (P) Limited

Publishers, New Dei; 2003

Course 2: FOODWPROCESSING AND PACKAGING TECHNOLOGIES

Objectives;
s JLounderstand the processing techniques of agro products.
%\.To know the use of agro processing equipments.
% To be familiar with different methods and materials used for packaging
% To understand the technology behind packaging
(3+0: Theory Course)
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Unit I - Agro processing
Introduction to Agro processing industry. - Scope and importance of Agro processed
products. - Processing equipments — Floor mill, mini grain mill pulverizers, Hammer
mill, Floor separator, Dal mill, Packing and Sealing machine, Balance - Different




grains suitable for agro processing. - Primary and secondary processing of wheat and corn.
Types of corn. Methods of Cleaning, grading, milling. Standards for the wheat flour.
Adulteration in flour

Unit — II- Pulses and Legumes processing

Classification of pulses. Pre milling treatments of pulses, pulse milling and recent
developments. Principle of dal milling. Pulses suitable for milling. Different Metheds
of dal milling Working and principle of dal mill. By-products utilization. Adultération
in pulse

Unit III. Introduction to packaging technology N

Need and importance of storage and packaging methods. Selectign.of packaging
materials based on chemical and physical properties of foods. Clasﬁfication of
packaging -Primary, secondary and tertiary packaging of fooq‘s.(’?ypes of packaging
materials e.g. paper, glass, metal, plastic. Coated papers arlds{héir requirements, Shear
strength and compression properties of corrugated cartQns; Transportation tests and
stacking tests NN

N\

N
- V

2N\
IV . Packaging techniques O

{ \:‘

Special properties required for plas;iq“matefials for packaging foods, paper and metal
laminations used in packing of {Qods, Microwave oven safe packaging (suseptron).
Aseptic packaging of foods and\the ‘developing technology. MAP and CAP packaging.
Biodegradable packaging matefials, their advantages and disadvantages.

€

Unit v. Food packaging Laws & Specifications

Quality standaxds.fer packed processed products. Packaging evaluation WVTR, GTR,
Bursting strength, tensile strength, tearing strength, drop. Transportation hazards and
testing@~OXygen interactions, moisture interchanges and aroma permeability

Reference books

Cruess, W.V. Commercial Fruit & Vegetable Products. Allied Scientific
Publishers, New Delhi. 2003

Davis, E.G. Evaluation of tin & plastic containers for foods. CBS Publishers,
Delhi. 2004

Gopal T.K.S. Seafood packaging, CIFT, Matsyapuri Cochin,2007
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Potter, N. N, Hotchkiss, J. H. Food Science. CBS Publishers, New Delhi.




Sacharow, S., Griffin, R.C. Food Packaging. AVI Publishing Company, West
Port, Connecticut. 2000

6. Srilakshmi, B. Food Science. New Age International Publishers, New Delhi,
2003

Course 3: FRUITS AND VEGETABLES PROCESSING TECHNOLOGY

Objectives

R

¢ To acquire knowledge about the selection of fruits for processing and valde ‘addition

®,

)
> To introduce the latest technologies , manufacturing processes, and-tools for

effective
” 4

\

control of safety and quality during processing &7
\ ¢

N \ (3+0: Theory Course)

\

Unit I. Introduction , &,: O
Ripening and quality of fruits, harve§thgg\§1‘nd transportation, cold storage of fruits,
selection and preparation of fruits fer-processing, deskinning, enzyme inactivation,
packing and processing. Varfous, fruit products- frozen whole fruits, slices,

cubes, canned fruits, dehydrated fru'its,\ﬁiuit preserves, candied fruits.

Unit IT Canning of Fruits and Vegetables
Preparation of fruits andwegetables for canning. — Washing, peeling, grating, slicing
dicing, deseeding, 51anching - Importance of Blanching operations - Batch and
Continuous Blafiching.- Hot water and Steam Blanching.- Canning operations —
precautions if\canhing operations, Spoilage of canned foods. Common machinery for
operationsylike,Peeling, Slicing/Dicing, Pulping, Grating and canning process.

Unit-IIT Valuoe addition of fruits and vegetables

Ptocessing technology for manufacturing of fruit juices, pulp, RTS beverage, nectars,
squash, syrups, cordials, Carbonated.

Processing of Tomato: paste, ketchup, sauce, puree, soup, chutney etc. Drying and
dehydration technology of fruits and vegetables: preparation of raisins, anardana,
fig, dried leafy vegetables, juice powders, flakes, wafers, chips etc. Fermented fruits
vegetables products like sauerkraut, pickles, wines etc. Utilization of By-products and
wastes from fruits and vegetables processing industry

Draft #1 of File 49479/ASSISTANT DASP/2020/DASTP Approved by Associate Professor on 24-Dec-2020 04:43 PM - Page 28

Unit IV Aseptic and other methods of processing




Aseptic processing and Bulk packing of Fruit juice concentrates, Pulps and Puree -
Brief information on Asepticity and how it is strictly maintained in the plant -
Aseptic heat exchangers for sterilizing and concentrating the product - Aseptic fillers.
Different system of filling practiced. Tetra pack for small quantities - Dole system and
Scholle system for ~ bulk storage in Bag & Boxes and Bag & Drums. - Storage of
Aseptically packed  products. Minimal Processing and packaging of vegetables, Brief study
of Hurdle technology as applied to Vegetable and Fruit processing.

Reference books

1. Post Harvest Physiology, Handling and Utilization of Tropical and Subtrop1cal Fluits
and Vegetable- E. B. Pantastico, AVI Publishing Company, INC.
Post Harvest: An Introduction to the Physiology and Handling of>Fruits and
Vegetables- R.B. Wills, M.B. Mc Glasson, D. Graham, T.L. Lee and E.G. Hall.
Post Harvest Technology of Fruits and Vegetables:. Handling, Processing,
Fermentation and Waste Management Vol. I and II- Verma L ®R~and Joshi V.K.
Fruit and Vegetable Preservation Principles and Pracq‘ces -Srivastava R.P. and
Sanjeev Kumar N
Preservation of Fruits and Vegetables-Khader % \ &
Fruit and Vegetable Preservation -Bhutani R,,C‘
Principles of Fruit Preservation- Morris, Tho:mas Norman,.

N

3

N\
N

g
P

¥
Course 4. MILK AND MILK PRODUET'PROCESSING TECHNOLOGY

€

Objectives

¢ To know thé\importance of milk as an agricultural commodity.

% To besunovative in exploring various traditional and nontraditional milk products.

(3+0: Theory Course)

Unit 1- Introduction

Definition, different sources of milk and their composition, factors affecting composition of
milk. Physio-chemical properties of milk constituents. Microbiology of milk, Collection and
transportation of milk. Grading of milk.

Draft #1 of File 49479/ASSISTANT DASP/2020/DASTP Approved by Associate Professor on 24-Dec-2020 04:43 PM - Page 29

Unit 2- Milk Processing
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Pasteurized milk, Sterilized milk, Homogenized milk, Flavored milk, frozen concentrated
milk, Fermented milk, Reconstituted milk, Recombined milk, Toned and double toned milk,
Vitaminised/ Irradiated milk, milk powder. Butter and cream, composition and nutritive
value, method of manufacture, packaging & storage. Uses of butter and its defects.

Unit 3 Cheese, Ice cream and condensed milk Cheese:

Definition, classification, composition and nutritive value, Manufacture of cheddar cheese
and cottage cheese, defects in cheese, their causes and prevention, uses of cheese. Ice-cream:
Definition, composition and nutritive value, role of constituents, method of manufacturé.&
storage. Uses of ice-cream, defects in ice-cream Condensed& Evaporated milk- procesSing.

Unit 4- Indigenous Dairy Products \

Fat rich products- Ghee, Makkan and Malai.Concentrated Products- Kho&, Rabri and
Basundi.Coagulated Products- Chhana and Paneer.Fermented Products- Dahi , Chakka,
Shrikhand and Lassi.Frozen Products- Kulfi and Kulfa. Sweet dairy pfbsﬁfcts - Gulab Jamun
and Rasagulla \ \‘\

A ) -
N
W 4 N
N

FOOD MICROBIOLOGY AND FOOD CHEMI;S‘T‘RY ZPRACTIALS

7 Q(*
O\ (0+3: Practical Course)
A\

N

A"

g

~

¢ Chemical analysis: Estitnation of Starch, Estimation of Crude fibre, Estimation of
sugar by Phenol S_ulf)huric acid method, Estimation of sugar, Water Hardness, Paper
Chromatography, \_ Saponification Value of oils/fats, Acid value of oils/fats,
Estimation offascorbic acid
Microbiology+ Cultivation and Sub-culturing of Microbes, Staining Techniques,
Staridards Plate Count Method Experiment, Direct Microscopic Examination of Foods
Experiment, Enumeration of Fungi (Yeasts and Molds), Assessment of Surface
Sterilization using Swab and Rinse Method, Detection of Coliforms and Indicator
Organisms (1) Most Probable Number Experiment, Detection of Coliforms and
Indicator Organisms (2) Confirmed and Completed Tests, Membrane Filter

Techniques Experiment, Interpretation of Microbiological Data and its Inferences

SECOND SEMESTER




Course 5. FOOD ADDITIVES AND FOOD ADULTERATION

Objectives

7
o
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Unit 1. Introduction

To attain knowledge regarding the use of additives in the food industry, laws related
to food additives and to prevent the involuntary infringement of analytical
procedures.

(3+0: Theory Course) J

~‘

Functionality of food additives, Regulatory and legal aspects. Objettivgs of additives.
Functional classification of additives. Natural and synthetic addigrves. Health and safety
aspects of food additives. Generally Recognized As Safe (GRA?Land Acceptable Daily
Intake X

N\

A )

Unit 2. Food additive N

N

Additive numbering system; Permitted food ‘ccxl(‘)u;s- natural and artificial. Food
flavours — natural and artificial. Sweetnprt;{ natural and artificial. Antimicrobials,
Aerating agents, Antistaling agents, Bgd}g’p.g_agents, Clouding agents, Curing agents,
Clarifiers, Dietary supplements, Djeihry' fibre, Emulsifiers, Enzymes, Fat replacers,

Gelling agents, Leavening agent\si Stabilizers, Surfactants, Tenderizers, Texturizers,
Thickners, Vitamins, Neutggceuticals, Viscosity modifiers, Whipping agents ,
antioxidants , chelating agents:

Food additives, antjfoxidants, sequestrants, preservatives, nutrient supplement,
emulsifiers, stabilizers\and thickening agents, bleaching and maturing agent,
sweeteners, humectants andanti-caking agents coloring and flavoring substance.
Analytical teChoigues used in detection of adulteration of food. Permitted level of food
additivespresent status of various food additives, controversial food additives, GRAS.

Unit3 Minor Food Additives

Aerating agents, Antistaling agents, Bodying agents, Clouding agents, Curing agents,
Clarifiers, Dietary supplements, Dietary fibre, Emulsifiers, Enzymes, Fat replacers,
Leavening agents, Surfactants, Tenderizers, Texurizers, Thickners, Viscosity modifiers,
Whipping agents

Unit 4. Food adulteration
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Types of adulterants- intentional and incidental adulterants, methods for detection of
common adulteration, contamination and pesticide. Oils and Fats - lodine value and
saponification value

Reference Books

1. Manay, N.S, Shadaksharaswamy, M., Foods- Facts and Principles, New Age International
Publishers, New Delhi, 2004.

2. Meyer, L H-Food Chemistry. CBS publishers & distributors, New Delhi. 2002.

3. Potter, N. N, Hotchkiss, J. H. Food Science. CBS Publishers, New Delhi. 20005\ \"

)
4. Srilakshmi, B. Food Science (3rd edition), New Age International (P) Lingitéd Publishers,
New Delhi, 2003. )

\

Nt
) 4
Course 6. FOOD MICROBIOLOGY AND FOOD QUALJ\TY\ASSURANCE
N\
Objectives :\ o

\

2N\
% To introduce importance of microorganismis\f production of various food materials
ODN\J

¢ To introduce food quality assessmenfuméthods
N

\¢ (3+0: Theory Course)

Unit 1. Microbiology of Fdods

Microbes assogiatetl ‘with food, Probiotics, Prebiotics, Synbiotics, Health benefit and
mechanism ef action of probiotics, SCP, Edible mushrooms, Food preservation and
preservatives,JRhysical and chemical methods of preservation, natural food preservation

Unit 2. Role of microorganisms in the preparation of food

Bdiry products, Microbiology of cultured dairy products,Yogurt manufacture, cultured
butter milk, Sour cream, Kefir and microbiology of kefir grains, cheese, vegetable
fermentation, Microbial succession during production of fermented vegetables,
Manufacture of sauerkraut, kimchi, cucumber fermentation, Soy sauce production,
Tempeh fermentation

Unit 3. Food Safety and Quality Management Systems

Introduction to Food Safety, Food Safety System, Total Quality Management, Project
Management, Risk Analysis, An Introduction to Risk Analysis, Risk Management, Risk
Assessment, Risk Communication,Philosophy of Good Manufacturing Practices
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(GMP), current good manufacturing practices (cGMP), Good Laboratory Practices
(GLP), ISO 22000 FSMS

Unit 4. Quality Control & Standard Tests for Quality Assessment.

Definition, Statistical Quality Control: Definition, How to determine the need for SQC
and the Control chart — definition, uses, process control. Standard tests for quality
assessment, Microanalytical tests, Microbiological tests, Histological tests, Standard
test methods

Course 7. FOOD SAFETY AND QUALITY AUDITING
Objectives
% To attain knowledge regarding standard operating procedures-in fgocf industry
O

% To introduce food quality auditing procedures \
N

A )

AN (340 Theory Course)

N\

N
- V

2N\
AN
Unit 1 Standard Operating Procedures A \\t
G\

Preparing scope, quality policy antl\qualify objectives of food processing company,
Defining Standard operating “procedure — purpose- Format - developing and
implementing, effective wri€ing, SOP for purchasing raw materials, receiving raw
materials, storage, cleaningy’holding, cooling, freezing, thawing, reheating, personal
hygiene, facility and equipmients. Systems in laboratory accreditation

Unit 2. Audit Check List

Preparationsof HACCP based SOP checklist - personal hygiene, food preparation, hot
holding, ‘cold, holding, refrigerator, freezer and milk cooler, food storage and dry
storagencleaning and sanitizing, utensils and equipments, large equipments, garbage
storage ‘and disposal and pest control.

Unit\3:.Good Manufacturing Practices

Pre-requisite Program -Good Manufacturing Practices - Personal hygiene -
occupational health and safety specification, Food Plant Sanitation Management - Plant
facilities construction and maintenance - exterior of the building- interior of the
building- equipments. Storage, transportation, traceability, recalling procedures,
training.

Unit 4. HACCP principle
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Conduct a hazard analysis, CCP identification, establish critical limits for each CCP,
establish CCP monitoring procedures, establish corrective actions procedures, establish
procedures for HACCP verification and validation, documenting the HACCP Program.

Unit 5. Food quality auditing

Implementation of HACCP and conducting audit --HACCP for jam, biscuit, bread,
dairy, meat, fish and egg industries. Conducting of open meeting and close meeting in
auditing, preparation of audit reports for different department- audit exercise

References books

~‘

1. Gazette of Food Safety and Standards Act, (2006) Food Safety regulations and food
safety management. Food Safety and Standards Authority of India% New“Delhi

~/
2. The training manual for Food Safety Regulators. (2011) Vol.II‘Ilz Food Safety regulations

and food safety management. Food Safety and Standards Autﬁprﬁy of India. New Delhi.
0\ ‘\.~
W\ \ \

Course 8. FOOD LAWS AND STANDARDS N\
z Q{*

A \.‘1 (3+0: Theory Course)

\ »

’

\¢

]

Unit 1. General principles for food'safety regulation at national/regional level

The Structure of Food™Law, Food Regulation What Should be Regulated?, Laws and
Regulations to ,Prévént Adulteration and Cross Contamination, Microbial
ContaminationgHygienic Practice, Chemical and Environmental Contamination, Food
Additives, I‘abelimg, Food Laws and Regulations at the International Level for
HarmoniZation

2. Food laws

BEDArregulations, USDA regulations, EPA regulations,Codex Alimentarius, Food Safety
and Standards regulations , The Prevention of Food Adulteration Act, Export & Import
Laws and Regulations, Export (Quality Control and Inspection) Act, 1963., etc.
Packaging and labeling Laws, regulations

3. Quality Standards

Legal Standards, Voluntary Label Standards, Industry Standards, Grade standards.
Methods for determining quality: objective and subjective methods. Definition and
organization of the quality control function in the food industry. Preparation of
specifications. In-plant Quality Control and end product inspection. Instrumental and
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sensory methods for evaluation. Statistical process control (SPC). Regulations and
standards for raw and finished products.

Unit 4. National standards

Food Safety and Standard Authority of India regulations, FSSA (2006) - Agricultural
and Processed food Export Development Authority - Marine Product Export
Development Authority - Export Inspection council and Export Inspection Agency.
International food standards., Trends in Food Standardization, An Overviéew=and
structure of 9001:2000/2008, Clause wise Interpretation of ISO 9001:200Q, Célse
Studies, An overview and Structure of 22000:2005, Clause wise Interpretqtipri of ISO
22000:2005, Case Studies. b

\

Unit S. International bodies dealing in standarization » Nyt

International Standardization Organization (ISO), Jomt‘F}\O/WHO Food Standards
Program. Codex Alimentarius Commission (CA@), OJRer International Organizations

Active in Food Standard Harmomzatlon.rA&Vantages of Utilizing International

' -
Standards. Rapid Alert system. European\gg}hmittee for Standardization (CEN), PAN

American Standards Commission ((;QPANCf'), Euro-Asian Council for Standardization,
FDA, EPA, EU, ASEAN, EFSA.(Eurepean Food Safety Authority)

~

References

€
1. The training manual foffeod Safety Regulators. Vol.II- Food Safety regulations and

food safety management. (2011) Food safety and Standards Authority of India. New
Delhi

2. Mortimre, 8y, \ahd Wallace, C., (2005) HACCP: A practical approach, 2nd Ed, Aspen
Publication

3. Supak, J.G., and Wilson, S. (2007) American Society for Quality, 2nd Ed., Quality Press
4. Gazette of Food Safety and Standards Act, (2006) Food Safety regulations and food

safety management. Food Safety and Standards Authority of India. New Delhi

CHEMICAL AND MICROBIOLOGICAL ANALYSIS OF FOOD QUALITY &
FOOD SAFETY (PRACTICAL)

(0+43: Practical Course)




. Practical exercises-Microbiology
Microbiology of Milk
a) Quantitative analysis of milk by SPC(standard Plate Count Method)
b) Enzymatic test of milk by MBRT(Methylene Blue Reductase Test)
c¢) Determination of phosphatase activity of milk
d) Detection of mastitis through milk test

e) Detection of calcium and phosphorous in milk
. Microbiological Analysis of Meat, Fish and Egg
. Microbiology of Bread (Yeast &mold)
. Microbiology of fruits and vegetables
. Biochemical Testing
B. Practical exercises-Chemistry

1. Estimation of proximates from food samples
L N\

2. Estimation of vitamins from food sa.(ﬁplés‘ )

3. Estimation of minerals from foedgamples

4. Estimation of trace element§-fromt food samples

5. Estimation of mycotgxins ftom food samples

6. Detection of adulteration in various foods: Jam, Tea, Coffee, Wheat Flour, Butter,

Milk powder, Jelly, Cocoa powder
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