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Tl

e b S Ui (8T e J e P FIFO S350

Queue  (B) Stack  (A)
Graph (D) Tree  (C)
?%gféggJ;ﬁ;wad/gut Worst case
O(logn)  (p) o) ()
0(1) (p) O(nlogn) (o

?cL,L“nJL»“v'i“ALrecursion implementation{%lf;ﬁb«u/‘;uidj;'.;/,w

Heap (p) Queue (4)
Stack () Linked List (¢)

?‘L%J@Jc};average-caseqﬂ sorting algorithm qu/
Selection Sort () Bubble Sort (,)
Insertion Sort () Merge Sort ()

?‘Luf,jwt‘gjlinearvw/cuﬁdjsgjﬂ
Linked List (g Array  (p)
Tree (D) Stack ©)

¢l A it wf L LPriority scheduling

Stack B) Queue (A)
Linked List D) Heap ©)
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(;@an_/dlr"’i{(linked lists) Us* M-+ (Hashing Technique) Jz/f_f;ﬁ Sud
Q%&/JO/( collision)

Quadratic Probing () Chaining (4
Double Hashing (p Linear Probing ()

—e b ST S o A 2Brs(A) (57

-c‘_t‘/'/ TS e Lo Li/ BFS:(R) 2
-c‘_d/wl.})gJALRM:U}.://)U]»RA!A (A)
-C‘—d/u:‘}&?u}éfJALR/J"U}'M/)U)?})RJ}’A (B)
) ULR TR\ ©

e IR <‘¢J:J2A (D)

-G List-1LsfList-1
List-11 List-1
¢) | FIFO Stack a
Gii) LIFO Queue b
Gip) | Hierarchical Tree .
Gv) | Network Graph d

a-ii, b-iii, c-i, d-iv ()
a-i, bii, c-iil, d-iv (g
a-ii, b-i, c-iil, d-iv (g

a-i, biii, c-ii, d-iv ()

I

9



CODE-76

_‘gt/ S8 UrILIFOG-1:(A) § 4
K2 bl li’qé;.gc;_/elementu/ J’ LEATHR) 2

-‘Ld/&?lfugJALRJJ'rUj;‘/‘/JU}]}}R/)!A (A)
‘Ld/u:‘(;y}w;gJALR/)!:@;&H:UJJ}RMA (B)
‘LM&'R Je e DA ©

e DRYL e LA (D)
f<_non-preemptive /Jiu@u:ﬁvu/

Shortest Remaining Time First () Round Robin  (,)

First Come First Serve  (p) Priority Scheduling ()

_‘Lt'lg%bf]:ﬁﬁLb£<qunJ;ﬁ uﬁf;/»:,f.,{l

Turnaround Time (g, Waiting Time  (,)
Response Time (p) Context Switching Time ()
Ce o] Ut S uf
Cache (B) RAM (A)
Optical Disk () Hard Disk ()

f<_page replacement algorithmvw/cuﬁdjsg/ﬂ
LRU () FCFS ()
SIF (p) Round Robin ()
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?‘LC%erthrashingufc;uﬁst,?/w

Low paging activity (p) High CPU utilization (,)
Low multiprogramming Excessive paging ()
¢ deSUS 16 s us L Zi b L UtUnixiLinux

exit() (p) exec() (a)

fork() (D) wait() ©)

¢<_synchronization tool Vu/z_uﬁdf}.?/,cf J~Unix/Linux

Compiler () Semaphore (,)

Assembler (D) Loader ©)

_‘Llfyfftyuﬁg/ﬂogical address «U~Paging

Page number and offset () Segment number and offset )

Frame number and offset  (p) Block number and word ()
-u:/'/é}rList—H/}lList—I
List-11 List-1
() | Infinite waiting Deadlock |
Gi) | Circular wait Starvation | |
Gip) | EXcess paging Thrashing | |
(iy) | Process change Context Switch | 4

a-i, b-ii, c-iii, d-iv. () a-ii, b-i, c-iii, d-iv (5

a-ii, b-iii, c-i, d-iv () a-iii, b-ii, c-i, d-iv (¢

A5
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_ujz_—///lb'}!jax w}fg%%Vﬂ&;J!JUZj:(A) 12
~e b 621 (Circular wait) L L E R 5
‘Lwa;gJALRM:UJ&M}UL}RMA (A)
_‘ad/uﬁ;wwﬁgJALR/)':@&/)UJ})R/)’A (B)
S NOLRT-CR) .\ ©

—e e IR “L}:J&’A (D)

?c‘,gb?z_central hubs” gUTrL?JJgiu”u/

Ring (B) Bus (A)
Mesh () Star (o)

?‘aC’lef’WIayerL/u/ﬁP addressing and routing
Transport Layer (p) Network Layer ()
Physical Layer (p) Application Layer ()

?‘gt“/ 22U iu? Loy UAIP addresses Jdomain names

Transport Layer  (p) Network Layer ()
Physical Layer (p) Application Layer ()

e bneitd L2 el L ys
Hub (B) Switch (A)
Router  (p) Bridge (¢
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Q%J}C’,)/“u*/"uﬂvuj/c;uﬁg):)y/ﬂ

P () TCP  (n)
ICMP (D) UDP ©)
?‘Ly/size 6 IPVv4 address
128 bits (B) 16 bits (A)
32 bits (D) 64 bits ©)
?‘ay//.wg&@%HTTP
25 (B) 21 ()
110 (p) 80 (o)
- /G List-TLsi- List-T

List-11 List-1

() Email sending| HTTP

(i)

File transfer FTP b

Gin | Web browsing | SMTP

(iv) Name resolution DNS d

a- iiil, b- ii, ¢ i, d- iV ()
a- ii, b- iii, - i d- iV ()
a- iii, b- i, c-ii, d- iV ()

a- i, b-ii, c- i, d- iV (p)
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=K 20 S e bV 0 Zbandwidth 1 Mbpselg & 3674 0~ 1000

e b1 A B UDPA) §F
_‘LJ}C})/’:J’? uﬁﬁngDP:(R)gﬁ

-%J_wu,é‘ SAL Rl nUsRIA - (A)

-‘ad/uﬁ}wwﬁgu(ALRAl:ujuuu]»RAlA (B)

1ms (B)
0.08 ms (D)

-‘L.J:J&'R J2 e A ©

e HRYF “abb'A (D)

_J¥
8ms ()
0.008ms ©)

< relational databasel- ¥ = U Siosun

Redis (B)
MySQL (D)

?+vﬁ;;normal formt-us7] partial dependency

2NF  (p)
BCNF ()

MongoDB  (,)

Cassandra ©)

INF ()
3NF (o)

St U T £/ (combine) K (rows) Us/5 < tablesss

DIFFERENCE (5,
JOIN

UNION ()
INTERSECT ()
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?‘astoredQ$Vu/f+3/uy.é/du/u/Abstraction 34

Physical Level (p) Logical Level (,)
Internal Level (py) View Level ()

Sz lum AT S e B ey g s o 35
Isolation (g Consistency ()

Durability (D) Atomicity ©)

¢ 0S5 BV S o 36
Two-Phase Locking () Timestamp Ordering ()

Deadlock Prevention () Multi-versioning ()

?‘gt“ndb»“v*l/#k(loindex structurebu/ui’uf&ﬁ 37

Queue () Stack  (»)
Linked List (p) B+ Tree (o)

e £ grelational algebra expressionfa,; 38
n_name (c_age> 20 (Student))?
All attributes of Student (5
Names of students with age >20 ()
Ages of students ()
Students of age <20 (py)
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_Q:/@:/List—ﬂ I List-1 .39

List-11 List-1
(i) | Yniquely identifies tuple | Primary Key a
(ii) | References another table | Foreign Key b
GiD) Minimal super key Candidate Key .
Gv) | May have extra attributes | Super Key d
a-ii,b-i, c-iii, d-iv (B) a-i b-ii, c-iii, d-iv (A)
a-iii, b-ii, c-i, d-iv (D) a-i, b-iii, c-ii, d-iv ©)

-<candidate key—Lisuper key z:(A) $F .40
-<candidate key .~ f Lf gsuper key:(R) -3

_‘LJ&?UJ{]‘JALRA"Q?M/)U)})}RA’A (A)
_%Jw}wu:é‘JAé_Rﬂl<u,?u/;u;7uRAlA (B)
S NULET BTV ©

e RYF ccabliA (D)

e LWL

Bipartite Graph () Complete Graph (4
Directed Graph (py) Tree (o)

?c‘_C@g;.,g/“;uﬁz/i//v 3 42

3 (B) 6 (A)
12 (D) 9 (©
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?‘gmdlﬁ“ﬂuﬁlinear programmingbu/:;ui‘djs,?/ﬂ
Queue () Stack  (»)
Binary Tree (p) Simplex Method ()

?‘L/,l/,é p— q{{/}bﬁbpu;’/cufd“)’g/ﬂ

~q—"P (B) P9 (W
PVA (p) PAG (o

e LI Ao e U g sa
f:A—B (B) f:AXA—A (A)
:B— A (D) f:A—> AxA ©)

< (transitive) Sux" ! (symmetric)u&‘ 74« (reflexive) (§.1,4*1 relation Lyf

Equivalence Relation  (p) Partial Order ()

Mapping (p) Function ()
< (tautology) GBS e S50 suir

PAD  (B) PATD (A
PVD (D) P—4q (0

11

43

44

45

46

47



CODE-76

a-ii,b-i, c-iii, d-iv (B)

a-i, b-ii, c-iii, d-iv (D)

/& S List-11s List-1
List-11 List-1
() |(@b),(b,e)= (ac) Reflexive |
G | @b)=(ba) Symmetric |
Gip) | (@@) ER Transitive |
(iv) a=b if both hold Antisymmetric d

a-iii, b-ii, c-i, d-iv  (a)

a-1, b-iii, c-ii, d-iv  (¢)

S Ll B S 2 e (o ie U A E S s

48 (B) 24 ()

120 (D) 2

(©)

?‘L‘jﬁlgu”{;uﬁg/Belady’s anomaly

LRU only
Optimal only
FIFO only

All algorithms

(A)
(B)
©
(D)

48

49

.50

?%V/JL»VU,JJ:‘""ML&/?TVQ}/V@/@L/u/ Sl

Immediate
Direct
Indirect

Indexed

12

(A)
(B)
©
(D)
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- simplified form(u-“’@gfg;w/c;uﬁdjsg/ﬂ 52
f(A,B,C)=2=m (0,1,3,7)

AB'C'+ ABC+ABC+ABC (A)

ABC+ABC+ABC (B)
A'B'+BC’ ©)

A'B'+BC (D)

?c‘,l[ J» Jigeffective memory access time (EMAT)%LCache memory .53

Hit Ratio x Hit Time (,)

Miss Ratio x Miss Penalty (p)

Hit Time + Miss Rate x Miss Penalty ()
Miss Time — Hit Time  (py)

e Gt SENE 0 ZS Gl § Bl 54

Fully Associative Mapping () Direct Mapping ()
Sequential Mapping ()  Set Associative Mapping ()

e WIS E S P s

Execute — Decode — Fetch (A)
Fetch — Execute — Decode (B)
Fetch — Decode — Execute ©)

Decode — Fetch — Execute (D)
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S e St FLU T 56
-Jthit ratio = 0.95.s/<miss penalty = 100 ns:hit time =1 ns
?‘agf Effective Memory Access Time (EMAT)

5ns (B) 1ns (A)
6 ns (D) 10 ns ©)

- U5 nsfi et J1 o4l JUALT 5T
?c‘,Cﬁ = f L5 executes 10 instructions

50 ns (B) 65 ns N
100 ns (D) 80 ns ©)

:§,tfexecutei/instructionsjviff” Siosnr 7oLl 58

40% with CPI =1
40% with CPI = 2
20% with CPI =3

€ L/CPILsl
18 () 15
2.2 (p) 20 «©

~eUlsschedulefl .59
R1(X), R2(X), W1(X), W2(X)

< conflict serializable schedule .

o ® Uy (@
Only view serializable () £S5 72 ©

e b 560 FUIARTh(n) = 0s1f(n) = g(n) + i) ST 60

BFS () DFS (»)
Greedy (p) Uniform Cost Search ()
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fe (incremental) 3ot si(iterative) S Jil-ws”
Waterfall () Spiral  (5)
V-Model () Big Bang ()

?‘aé/@yf@g»ﬁg}/ﬁ/(document) z;l:«:g‘u/

SRS (D) ER Diagram (©) DFD (B) Flowchart (A)

?‘éﬂﬂ'«‘ﬂv@&/&uﬁd}'wﬂ

Statement Coverage  (p) Path Testing (,)
Loop Testing ()  Equivalence Partitioning ()

?‘LV@JJWlJ}fVU/“A 2 JmeasuresSoftware complexity
LOC (p) Halstead Metric (A)
Cyclomatic Complexity () Function Point ()

?‘at‘nJL»"’lfl}Vu[“i Lo S 6 SData flow

DFD  (p) ER Diagram ()

Class Diagram  (p) Use Case Diagram ()

<_functional requirement—{ | u’u/;ui’djs,?/,cf

Security  (p) Performance ()
Reliability () User authentication ()
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?‘atw@/fﬁ/“/fw}g}ﬁ.{huﬁAgile methodology

Phase (p) Sprint ()
Iteration (D) Module ©)

e S maintenance - <—l»% 4 System functionality
e JU S U+ & Lo24/System functionalit

Adaptive () Corrective ()

Preventive (p) Perfective ()

e b/ e 28Uk e 7 Waterfall model:(A) (55
_‘at’/’/u’;f.« d/fé:é}'/bvj‘}'.{l,:(R).?;

c‘,d/ yL@Z? SAL Rl ter Ui RiA (A
‘gd/u.’?’yl.hgJALR/}l:ujwuu;}»Rz;iA (B)
- WURYF i A ©

—e e IR :cgbli'A (D)

-G List-1 sl List-1
List-11 List-1

(i) | Sequential Waterfall |

(i) | Riskanalysis Spiral |

Giip) | Mterative Agile |

(iy) | Early model Prototype | 4
a-ii,b-i, c-iii, d-iv. (B) a-i, b-ii, c-iii, d-iv  (a)
a-iii, b-ii, c-i, d-iv (D) a-i, b-iii, c-ii, d-iv (¢
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?‘égmwwr S o {,Ldynamic allocation JxC
Heap (p) Stack  (»)
Cache (p) Register ()

f<_graphics input devicevufc;ui‘djs,?/,w

Plotter () Printer ()

Speaker () Mouse ()
?§,Vndv@l(‘?/;17lb«u/“i£gﬁ%t‘ﬁiff{{ .

Bresenham’s Algorithm  (p) Dijkstra’s Algorithm ()

Prim’s Algorithm  (p) Kruskal’s Algorithm ()

?‘amdt&t f”"/:,gg;"ﬂ/u/uﬁfuf/";;{ .
Octal (p) Polar (,)
Cartesian () Binary (c)

et e transformation L/u/“iéa;/@w'/’w;gu/
Translation () Scaling ()
Reflection () Rotation ()

e éé/vﬂﬂyfﬁ/gdu:{

Shift-Reduce Parsing 5y Recursive Descent Parsing ()
Operator Precedence Parsing  (p) LR Parsing ()

17
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:‘gttggﬁjl;vﬂ@.L&g&w;y;ﬁmuﬁfﬁbff

Mapping coordinates (g Clipping (4)
Rendering (py) Shading (¢

¢%&Jc«/bid/c/'u(/)i:’/u:66(&z‘f‘76ui/

Iteration (B) Recursion (A)

Inheritance  (p) Overloading ()

Y sl £ (Systematic error)fﬁf”u:&f’;gu/c;uﬁd;’pp

Variance (B) Standard Error (A)

Bias (D) Random Error ©)

?‘at“/fﬁ’v’d/secondary databau/cui’dfs.?w»

Observation () Interview ()
Questionnaire  (p) Published Report ()

?+thWlsymboIVu/“i Z comments = Python

o® I (a)
<t > () AN

18
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?camethodtfu/&@d;uKﬂf,/’u{;

init() (B) start() (A)
main() (p) run() (o)

Y (immutable) j’“dfb“t data type u‘u/uﬁpython

Dictionary  (p) Tuple (»)
List (D) Set ©)

?4‘,;,?,«)&.,{!J/d/u’iffc‘,wdi%/ggwconcept olwd

Abstraction () Inheritance ()

Singleton () Polymorphism ()

fe b i1 keywordiuy el £ (exception handling) B

try (B) catch (A)
error  (p) throw ©)

?‘at‘/&?lﬁa}d/URLéu@u/’/HTML attributequ/
action () SIC ()
href (D) link ©)

S e £ (server-side scripting) ﬁ,/(’!jjv/;/4/;bd;g& language &y

T
CSS (p) Python (A)
HTML (D) Java ©)

19
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?‘Lz_/dt»"wmormal formU:Qf.Lin/Left recursion
Backus-Naur Form () Chomsky Normal Form ()

Regular Form )y Greibach Normal Form

- ssl<(concatenation) u“/f)/f (union) ufw’m;‘u/JLanguageS

¢ iz L (Kleene star)
Context-Sensitive Languages (B) Context-Free Languages (A)
Regular Languages (D) Recursive Languages ©)

?c‘,t’/'//? (intermediate code) 5/@)3»}-‘1)7/ ( Complier))}@/

Lexical Analysis ()
Syntax Analysis ()
Intermediate Code Generation ©)

Semantic Analysis ()

?‘aéfdx?ﬂanguageg/ (Turing machine)df/ Y
Recursive Enumerable (g, Regular (,)
Finite () Context-Free ()

f<_regular expression operatorbu/;uﬁds,?/,w
— (B) N(A)
V.o (o *(©
?‘LL“/Cl;context-free languages /lf Luf
Typel (p) Type 0 (»)
Type3 (p) Type2 (¢
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#\-L (feedback) 1, (problem-solving technique) ﬂu/é_/d’,l?«f'/
?‘a@/JL»"v*!K(error) fu/,!(trial)fl,ﬂ

Dynamic Programming  (g) Reinforcement Learning ()

Divide and Conquer  (p) Greedy Algorithm ()

fe b s labeled datauﬁlearningd/(ﬁg/

Supervised Learning  (p) Unsupervised Learning ()

Semi-supervised Learning () Reinforcement Learning ()

?c‘,dlf‘fd/ (AT Applications) gf“'fg:ﬂ &T;tu‘u[;u{:d;ejﬂ
Compiler (g Text Editor ()
Speech Recognition () File System ()

?‘acfcuﬁdjsg/wymrtificial Intelligence
Making machines intelligent ()
Human biology ()

Database storage ()
Networking D)

?+V/ 5# Jrules sl facts_“expert system{icomponent L5~

Compiler () Inference Engine  (,)
Knowledge Base  (p) User Interface ()

21

.94

95

.96

97



CODE-76

S (direction)e— s (strength) £ 2 § & ur » L (variables) 2 measureb-wd .99

?‘LL"//U",C@
Variance (B) Mean (A)
Mode (D) Correlation ©)

:‘a&fJC/}Ju@}J (Research)(j:““; .100
Systematic investigation  (p) Searching information (,)

Experimentation only () Data collection only ()
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