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T*.*tud1, thic ffiurse. a studunt rnusl hate kltowle<lge of
Cn*rput*rs"
AIl.: tlie completioii of thii iourse, a successful stutlent

wiit bi able to :

r Understand th* trasic structure,

chnrlctcristics of digital cotttputer.

. Design sinrple comhinational digital
givcn pi.triutietcts.

n Unrlers{iurd the wcrkirig af arithnrttic and logic unit.

* Klrorv nbr:ut hicrarchicnl memory system inclutiing

cach* rnenr*ri*s and virtual m*lnory.
r l.irow the conlri"nutions of indi*ns in the field *l
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xyp*u {:*-*put r,#a*m1#9,,nt$ttp; icrg, ini, y-ainftf$,+ '',Sx}e}
t;*rpiiieLs, Work $tation, Setu*, computers. (ieneratiotrs of Computers.

Srnar"t S ystcm s: tle fi ni t ion, characteri stiCs and applica ti ons.

ffi;;;; -r g*u-oJcd systenr, CIS, GPS. Cloucr Computing.
Uses ofl cormputers in e-governtrnci and varicius public dornains a"nd

lnpr1f clevices- t t ey.;n o.g.= i 5.#,;1q , dor;

0p1R, UCu,.H,ricqi'*iiq*;F*1i *fun,t*u*$j rebn ca&i rn-ie'ete.="
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I ftoppy l)isks, Hard bisks, Conrpact Disc * CD-ROM, CD-RW, VCD,
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PART A: Introductioh
Program: Certificate Class: B.C.A I Year: I Year I Session: 2021-22

1 Course Code S 1-BCAAlP
2. Course Title Computer Fundamentals and Digital Lab

Course Type (Core
Cours e/Elective/Generic
Elective/ Vocational

Major - Paper I

4. Pre-Requisite (if any) Open for A11

5. Course Learning
Outcomes(CLO)

After the completion of this course, a successful student
will be able to do the following:

o Familiarity with parts of the computer and peripheral
devices used with the computer.
Realization of the basic logic and universal gates.

Verify the behavior of logic gates using truth tables.

Implement Binary-to -Gray, Gray-to -Binary code
conversions.

Design half and full adder circuit using basic gates.

Design and construct flip flops and verify the excitation
tables.

6. Credit Value Practical - 2 Credits
7. Total Marks Max.Marks:25+75 Min. Passing Marks: 33

PART B: Content of the Course
No. of Lab. Practicals (in hours week): 1 Hrs. per week

Total No. of Labs: 30 Hrs.
Suggestive list of Practicals No. of Labs.

I. Cornputer Fundamentals

a) Identify various parts of the computer by physical examination.
b) Identify various parts inside the CPU like motherboard, SMPS,

ports, buses, IC chips, Processor, HDD, RAM etc.

c) Identify various I/O devices available in the lab physically.

II. Digital Electronics

a) Verification and interpretation of truth table for AND, OR, NOT
gates

b) Verifieation and interpretation of truth table for NAND, NOR
gates

c) Verification and interpretation of truth table for Ex-OR, Ex-NOR
gates

d) Study of half adder using XOR and NAND gates and verification
of its operation

e) Study of fulI adder using XOR and NAND gates and verification
of its operation

30 Hrs.



0 Study of half subtractor and verification of its operation

g) Study of full subtractor and verification of its operation

h) Realization of logic functions with the help of NAND -Universal
Gates

i) Realization of logic functions with the help of NOR -Universal

Gates
j) Verify the truth table of RSflip-flops using NAND and NOR

gates

k) Verify the truth table of JKflip-flops using NAND and NOR gates

1) Verify the truth table of T and D flip-flops using NAND and

NOR gates

m) Implementation of 4x1 multiplexer using logic gates

n) Implementation of 1x4 demultiplexer using logic gates

o) Verify Gray to Binary conversion using NAND gates only
p) Verify Gray to Binary conversion using NAND gates only

PART C: Learning Resources
Textbooks, Reference Books, Other Resources

Suggested Readi

Textbooks:
o M.Morris Mano, "Computer System Architecture", PHI.
r Heuring Jordan , "Computer System Design & Architecture" (A.W.L.)

. qsqqaqi Efr fq q-+r<fr fr q-drf-qH Gqq fr {Hff{ gra+ t

Reference Books:
. William Stalling, "Computer Organization & Architecture", Pearson Education Asia.

o V" Carl Hamacher, "Computer Organizatton", TMH
r Tannenbaum. "sttuctured Computer Organization", PHL

Su tive dieital platform web links
lrttts:lid*-iitr. vla in1

Sr-r ted equivalent online courses

httr:s :/inptei.ac. inicon /106105163/
PART D:'-Assessment and Evaluation

External Assessment: University Exarn (UE): 75

Marks

Time : 02.00 Hours

Internal Assessment : Continuous

Comprehensive Evaluation (CCE) : 25 Marks

External Assessment

10 MarksPractical record fileHands-on Lab Practice

15 MarksViva voce practical

Table works/ Exercise

Assigned (02) in practical
exam

7 MarksLab Test from practical

list

Internal Assessment Marks Marks

5 Marks

Viva 5 Marks

40 Marks



Assignments (Charts/

Model)/ Technology
Dissemination/
Excursion/ Lab visit/
Industrial Training

8 Marks Reports of excursionl Lab
visits/ lndustrial trainin g/

Survey/ Collection/ Models

10 Marks

Total

Excursion/ Lab visits/
Industrial

Training is compulsorY

25 Marks Total 75 Marks
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1l* study this *r:r.trs*,, *t stttil*nt nxlst hilve basic knuu'ledge of

Writing utJicicnt and rveli*structured computer

Crrdits
b{in" Fassin

N*. 0f Lectures

*{t.u.*' *g*..+*,ry ti*x of .ffi*dxr**;l*'bue*es , t*-ry rvilf be

sble to Ao tU* fotlow'ing:
. Devcltip sinrple algorifhms and fltlw char"ts ro solve a problen:

,....... tilpr'*grammin*u using top down desigs pfinciplvs. i-: ,

; Il*rlm t* formui*t:*. g4r#five':''snlutioils and orr*y proccssing

$*u ,e[Ursilry t*Ak :i es;',pdllrter$,@ sear*lring methtds in
prograr:-uning.

*1 *s':'f. *iliarl.,x t flrn ar*e tal- dat& stru0tur**:their
imiilerncnrofioll;J ' u ictu*' @M'.4au*tip -of

algorithms in Uo* ftmctiouai;rnd procedurat *tytes.

H*rr* knowledge of conrplexiry of basic opcrations iikc insert,

clelete, search on these data structurcs.

Possess ability to choc,se a. data structure to suitably niodel any

data used in computer applications.

* ***"'a ie*d$l sa*a**s' ffi,e oi i*x'-@ su* e

irnplcrnentittiotts.

lruplemenl anci know tl:re 3p1:1ic*tions ol' algorilfuins 1or
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. K*:y ths) c$ntributions of hrdians in lhe field tlf progratnmitrg

and riatn structures,
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il*nrpili*g & Linking, 'fekttrs,,X,ey\qsrdsi trrlsnti*iers: & Constants ,

Bssic llata l-ypex, lJsede{ined D*ta Types, Syrnhrlic Canstant, Type

C *nrpatibitity, Rrferen*e Variab le s, Operat1lr iri C++, S *ope Reso I ut i on

UpcrntJi. fui*n"rl:er i)erelcrenciug Operators, Menror.v* Ivlanagernent

O;rerators, fulanipr.rlators, "fype Cast Operator.

101t

Fur-etio*s Ix C++i,Tir* ir{:ain F.unetion; Itunotinn Piototypfug;.Coll,by
Rcference Call by n ddr*tt. Call by Value, Rcturn by Refeience, Inline
l;'un*ticul; I]**rult Argu *ts, Constalrt Argun:euts, Fu*ction

'lcl,*-*ffi
M*mh*r llanr;tions, h{aking an Outside }unctior lliliue.*, Nexting. of
fo{erlrber liui:*ti*ns, Fdvat* Member.Functiqns. Arraiv.*' t}lin$15u*,
S,{*:rr*r'y 4116*ffit f,.*r.,t}f:rjo*t'*, $mtl'e l}ata &{en:bers, $tati* {emb*r;
Iinncti*n$" Aryny *f flhjeci*- Object as Funrti*n Argurcenls, Frienil
!'un*{i*nx, VirtuaX, tu.nuti*arl; RetU1ning Shj'ec.t*, Constant m*nthet
{ulle{i*n$,.l}*i *r.*a'&[ernlr=e ,$.*.,.t .C]-bsllex. : ',:::::.r..=:r, 

l

Consfrucfor & Destrucfor: fonstruetor, Paratncleriied CorlstrLlctor,

hlultiple C*rtstructr:rs in a Chss, Constructors rvith l)efatrlt Arfuuments,

Dvnrrrric trnitiaiiz$tion of Objccts, Copy Constnritor, Dynamic

iiitrr,r,lt*rce: {}*fiuing l}urived C}asxes, Sin$tr*.lnheritance, Ivlaking a
Prtrr;ite fu:l*urber lnhsriffililx,, $u].tilevcl inherilanee, Hierarchicnl
1*h*rilarlre, h'luliip'le lnheritan*e, J{ybrirl 1*.heri'tanee, 'Yirtual Base

Clusses, Abstracr Classes. Cottstrttctoi in Derivec! Classes, Nesting of
{.ll;rxses.,fipurat*r Sterl*a$ing & Iype',Ccnversi*n, :? l}qnCIfEhisnn''

l}*inlers. F*inters. with &rxays ,C++, $trearrrs, C++ 51r*urn elaxxes,

Lj*i*rmatled tl$ Spe,ratiun,' Forrti*ftetl Il0 ilp*ratirxr, Managiug

ilrirtstl ui:ttlr atril I)ustl ue t(,1.

(Jutput rs.,itit b{gni$ul*ttrx,

iiirr:ii>{*Qggge.!, l\"i{rrity Q}rgqg-_lnrplemen-tqr[on.

Ll*kert Li*ts- Spcratirns, tr)CI,i;,bly fiir*uiar Liriked List, I'{$adsr Linked

I-I*t* Sf l ur:t{*ru: fias:iu f*ne*p$} l,la*ar 0.I1d Ni}n-.Lir:sx dala stntctttrcs

Alguritlrln Slrecificrrti*n: Introduction, Recursive algorithlns, Data

rt trit,'ac I i on. l)er1'<rrntiitrce analysi s.

;hrr:rys; .11"xpres*nli:tion r:f single, tw*-elitnenxi*n*1 arr*ys, triaugulnr

ilrrit)'$,spnrsefi:at'l'ices-ar{;iymdli*e'drepresentatiOns' :

$tucksl Op*ratioAX. Arr*.y a*d',tr;inked.it*plelnetrtn{iorrs, Appli*ations-
Infix t* F*stJix e*tiv*tsiorr; I$*iX, fo Ilrefix Conver*ionl Fo*tfix
triupres$irx:r Er.*rlur*i.*r:u I{.ecu$&n }m5'}ernentati*n.

Q,ler.r**l D*tinifi*ri, il,por,;lfitihx, Anuy and Linkcd Inrplementaticns.
*ircullu Queu*-I:rserti*n and .D*treti.on fi1:er*lions; Ilequeue (Dor:irte

ry 12

[irr]**tl Listsi $irrgly l-inked Lixts, C]perati*rls, '-Cox*ateaating,
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l0
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Hmrl: llqlinitir:u, lns*rtinu, DeJetion.

Gd :' Giaph A$T, Gfapn X"epresentaiions, fiiapfu l"ravei:sals'

S*nrcl"ring.

i[as]ring: Introduttitin" ]-]lr^sh trbles, llash iunctions. Overllorv
I liuitll inl:.
$*rtin gr Suhhle $*rt,.S*lectiix: S*rt, i*s*rlion
$*rt, C*n:paris,ort **' $ortiNg Meth*Els,

$*uich Tr'*Cs: Sirtary ..$.*artk.'Ir-ees, AYL

S$rt Qqiq& brt, htl

riil"ie#.*=" fini$or &nd

i l:xlttttrlcs.
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Vii--- i-iliii* C-rt"ihili*, t, tlr : innovarions in Itrclia, origin of Julia

i Fr*grarxmirrg Lar:rguage, lndilrn Hngi r,r rvh* de$igned :new

i pr*grai:rrnilg langu*gen, *pen sfiurce l*ngv;rge*; $r. $artqi Ssrhrri *

w J. .1t". ltxnly xnd il. B. KolTn:an, "Pr*l'rl*nr Solving and Plr.rgra*1?:{ign in C"n Fe*rsoil,2015

e Ii. liiel$* 1ls1"vi1r|]y'1 "C.r* ", Th{H Public*Iio* }SBN CI-0?-46303S'X
* I,l*ri-.*rlt $iriiilt, "il-t-+'I}:e C*nrplct* Rr{bleuce ""1&,{H Puhlieation IliBN {i-0?-4S3880-7
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