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2021 A/L PAPER MCQ REVIEW

1. Which of the following pairs contains types of software that are different with respect to ownership/
licensing?
6380 /deenn 6BSNERS arEN IO O DLWOE BaLMI® GIOECH DSes oD NOM QXWEES &?

1) Application software and open-source software
ene® (application) ®acre® oo S0am @)@ (open-source) Dage®

2) Application software and utility software
ere® Pacwr®m om coewi®m (utility) @agmem

3) Proprietary software and open-source software
5808 o8 (proprietary) @acmre® o S0 YEKY Dacwe®

4) Proprietary software and systems software
5300 08D acr® ©H OERH (system) Daced

5) Systems software and utility software
gD Pacm® 05 COCRIEGD) Dacte®

Answer : 3)
Key Points of MCQ

(i) Software / ®acge®

Software refers to the collection of programs, data, and instructions that enable a computer or other
electronic devices to perform specific tasks. Unlike hardware, which includes the physical components
of a computer system, software is intangible and consists of lines of code written by programmers. It
acts as the intermediary between users and hardware, translating user inputs into commands that the
hardware executes.

Dace® ©g) SSOMDRDO 68 0N ECRISEISHD CLXMORD SHEHPm MVLLS @7 HS®D
oD 0% NNROHS, 5 6H Coces dDNDD. alvMD SEABNL CIND 0D BAES
£adr® 68 MO, PacwWr® HELIKS 08 G0 PNVCCRDRS BB BU® @ X LA DS
0058 0. dn olBEPrS 6 €ad® MO GDHOVED 6 H© OB, cadr® HRSVD
D0 JHORD e3BHED ewedd =OLBN® WOR.

Software can be broadly categorized into two types: system software, which includes operating
systems and utility programs essential for managing hardware and system operations, and application
software, which performs specific functions for users, such as word processing, web browsing, or
gaming. Software can be distributed and licensed in various ways, including proprietary licenses that
restrict its use and distribution, and open-source licenses that allow users to freely access, modify, and
distribute the source code.
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(ii) Application software / @e® ®agee®

Application software is a category of programs designed to help users accomplish specific tasks or
solve particular problems. Unlike system software, which manages hardware and provides a platform
for other software, application software is focused on end-user needs and interacts directly with users
to facilitate activities such as document creation, data analysis, web browsing, and communication.
Examples include productivity tools like Microsoft Word for writing documents, web browsers like
Google Chrome for internet navigation, and multimedia applications like VLC Media Player for
playing audio and video files. These programs are crafted to be intuitive and user-friendly, making it
easier for individuals to perform a wide range of activities, from managing personal finances to
designing graphics, thereby enhancing both efficiency and creativity in daily tasks.

6RE® Pacwr® 5 oOHEPRSD HEdm Mmbons g HOR0 &) Jesdm WE SeE®D
S5O0 DO &S OREOHS MIRGEE. €al]® DECIOMDOE DO O 6OND DACW® OEH)
COEMOES ©ew® BEND BIcI® 6P MO, KRS BILW R GOKID adHED FOMSD) WeOH
FOMD® Y WO B O 6CRD SOAIM®, B DEHEERIN®, 6O VYRS ©® 0HeDeHN®
5 FHMons ©EH CHNd® arEBPD COBHRDRS ©B ©aLd D Fu) WORB. £e)DO
eeR® 6CR®» RO® oee Microsoft Word &5 dpe)Bm @0eS, gsiaboe ©:0eHm OEm)
Google Chrome 8 603 RONL ©H ©O3 ©H cavs emy Deao H3® oem VLC Media
Player 5 DHDNS eKES HINEH 5. 600 RNEOHS OB DO MOES YEID® L
a0HEm-H58 8 gm0, gdcs@csesia afoR Y3 DECEMDOMEE &O @zmaﬁtﬁ ereed® H3®
es®) o3 o0rrDd HMOnS® B S50 ooy OO god OGS ceeHm MORDSS
MORBERDME 06 SHOVMBHRBO® OE ErH OR.

(iii) Open-source software / 90a» YEXe Pacr®

Open-source software is a type of software whose source code is made available to the public to view,
modify, and distribute. This transparency allows anyone to inspect, enhance, or customize the software
according to their needs. Unlike proprietary software, which is controlled by a single entity and
restricts access to its underlying code, open-source software fosters a collaborative development
environment. It is typically released under licenses that comply with open-source standards, such as
the GNU General Public License (GPL) or the Apache License, which ensure that the software remains
freely available and that modifications are also shared with the community. Popular examples of open-
source software include the Linux operating system, the Mozilla Firefox web browser, and the Apache
HTTP Server.

80am-8E)e Dacwme® K PHSHEO HIOBRO, cdxe HAPVD ©e 6de) HIdRD EHd e @)
€ i Pacwmrm OLOHH. c®® B58cMDn P cwemnd RPNEE GOGBD) HHD DaCIMW®D
el 5000, OiBEne) H300 em) gHOBmOMME B3P0 98 HREE. B8 HROHNHS RS
0o 0 05 CIED DMK OB QEEMK B®) WO HBWMO Dacwr® 608 emO, BDay Y)Y
®aEe® OHERI® ©OLRY 6ledns esiegnn OB OB VBN HRD WOH EDBES
(GNU General Public License) GPL e®j Apache drope Ot5 90a» Q)X oP95350 game O
AESY KO O® OO OGS Pacwn emMBEed cO5® D oed WOM GO s HG®
QBD 0B & eRe) ®5. Dy YR)XE BAcWN® OCH) SHEG CLHNOM 6@® Linux e@emn®
o€Bw, Mozilla Firefox 68 @8edw e Apache HTTP Server gines’ ¢

(iv) Utility software coeci@m ®acwr®

Utility software refers to a range of programs designed to manage, maintain, and optimize a computer
system’s performance. Unlike application software, which helps users accomplish specific tasks,
utility software focuses on the system's upkeep and efficiency. It includes tools such as antivirus
programs that protect against malware, disk cleanup utilities that remove unnecessary files to free up
storage space, and backup software that ensures important data is securely copied and can be restored
if needed. Additionally, it encompasses file management tools for organizing and compressing files,
as well as system monitoring tools that provide insights into the computer's performance and resource
usage. By performing these critical functions, utility software helps ensure that a computer runs
smoothly, securely, and efficiently over time.
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(v) Proprietary software / 808 ¢E® ®acmr®

Proprietary software refers to software that is owned by an individual or a company, and its source
code is kept confidential. Unlike open-source software, which allows anyone to view, modify, and
distribute the code, proprietary software restricts access to the underlying code and is distributed under
strict licensing agreements. Users must typically purchase a license to use the software, and the terms
of use, including restrictions on copying, modifying, or redistributing, are controlled by the software’s
owner. Examples include Microsoft Windows and Adobe Photoshop. Proprietary software often
provides a structured support system and regular updates from the vendor, but it also limits user control
over customization and innovation compared to open-source alternatives.

5808 HED DacWre® ©H QEOEENND 6H) HVWRVO HHD DACWBORS O FHO O e
e OCHBXHD MR ®S. JN® WD DL ARV, O HEPD mm ede) &dRD @&
ORe® SDim-§R) ®acrr® 608 emD, HPWE Dacwr® KOS SOH® CBHND QEBKr &)
WO g0 €18 ey BOad® woes ede) &3y Eed. alBHEDRS PVMBERS DACMeMD
28 5300 Peopns BRE v @y gud, B0er H3, ednd H3P em HO® ee)HIS
B89 538 gind®d ®)0D HoO®S Pacme»ed HBWOr SRS ©IEH® WOH) EIER. CLIBOM 6RO
Microsoft Windows & Adobe Photoshop &ipesd 8. &8O ®acwmre® ede®) 80 Oxe®D
MNAOD BEVBHRS o6 BRIMBWOIEXS; HOSBHO OFME® HO8 end, HYS O BOa» Y)W
SCensd messed aHOBnOmE ©m Medidoemn BERE, o0BED ©IRH® B BDOR.

(vi) Systems software / ©€R8 ®aggde®

System software is a category of software designed to manage and control a computer's hardware and
provide a platform for running application software. It acts as an intermediary between the user and
the hardware, ensuring that the computer's hardware components function correctly and efficiently.
The primary component of system software is the operating system, such as Windows, macOS, or
Linux, which oversees essential functions like managing memory, processing tasks, and handling input
and output operations. System software also includes utility programs that perform maintenance tasks,
such as disk management tools and antivirus software. By facilitating communication between
hardware and application software, system software plays a crucial role in enabling the overall
functionality and performance of a computer system.

SE€D Vacr® ) SOOHMDRD CaAN® DEOMDOMB HORVD o® CEHn HOPD 0 ewred
®acw® WOND BEH) GOEMDD IR0 HOD® WO i Dacwe® MWD, Ow eOwENec
€ad)® 00w SOIOED &) MORBEED ) DO D 66dL WOBS eSBHEDE ©& €atdow®
o0 HOBVEEHR R K WOB. oS Pacwrwec YO Gouw DS PHW® DESODMWOZIED
530, DRSS LD, 0B D 05 05D cPeHR® RO 5 GOSOGMS MDOOS
gldemnn 90 Windows, macOS e®j Linux 9i8 e®@emu® s€dBnk. o€ ®acmenmded ond
DECOMDOZ cROERE om ©B-0R0H Vicwr® 5 HVTY OGS 7 WO CORIGM)
REOHS & FOES 8. £ad® 00 6red® acwr® MO 0358R cor 50O B,
aloenn eERBon 008n Jomlson 08 SOSHLOIMD BEM OEAS acw® HOMBSW
MOC®IORE 99 WOE.

Proprietary software is owned by an individual or a company, and its source code is typically not available
to the public. Users must purchase a license to use it, and the use and distribution of the software are
controlled by the owner.

5008 MmEGD VAW® QEMEREEND 68 HVMPWO XS % GO, 58 Yr THH CDHBEDS
VDSEHEO ER) @B eMHD. SOHEMHRS O® @D HERVD VERSBOWES BEE B Y OO, DACL®
2Bon 05 ede) axdd aglblwor 888 e WOs) EIeR.

Open-source software, on the other hand, is released with a license that allows anyone to view, modify,
and distribute its source code. It is not owned in the traditional sense, and its licensing model is designed
to promote collaboration and sharing.

S0a YE)Q Dace®, HeM GMO, FNO® cwemd O8 LHd MK AERD, dxE H3PD ©e
ede) axdeD 98 HEH® VCEPLS 0P HRD ewed. O ©IBe)dH gblers HB emmO® GO,
08 AREY HWID®D OIRE® DO HIDED OHERIEMOD 6® eRE)NHD L bw B3 e .

(1) Application software and open-source software
ene® (application) @agmew oo 80 8EXE (open-source) Dageod
Application software refers to any software designed to help the user perform specific tasks (e.g., word
processors, games), and it can be either proprietary or open-source.
eRE® Pacw® ) S0BEDOID HEDm MHLERS (ce): 8es cwem, §8) 53D cemd H3®
e HoNWn 9O &5 PN PAcMORD O® MO Ok SHTWMO ») SDay JEIG OO M.
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(2) Application software and utility software
enc® Pacmrem om coeci@o (utility) @agee®
Both are types of software, but they serve different purposes. Application software helps users perform
tasks (e.g., word processing, spreadsheets), while utility software performs maintenance tasks (e.g.,
antivirus programs, disk cleanup tools). Both can be proprietary or open-source.
ee® Pacwr® OL® 68, HYS &) 881 O e 6O WOR. 6red® Vacwmw aOHEMBSO
OOns 90 53RO cef WORB (ce): DO» LWHR, Stndides), coeRiBm ®acrr® HVBY
;OOEHS 99 OB (ce): £5-080s Dilnd®ns, md B838e 538 e@DEd). cem® HJMO )
Sa YEIe Bw ®wm.

(4) Proprietary software and systems software
5800 oSm Pacwr® 6B o6 (system) Dacld
Systems software includes operating systems and other utilities that manage hardware and software
resources, and it can be proprietary or open-source. Proprietary software can be any type of software,
including systems software.
€D Pacme»dED cReHRE SEND 6® €ad® 6O BICWH TS DEIMDOIE BOD
COm £EeRIB HINED 0o O O HBWMO &) SDiny YEIY B® Y. HVWMO BacWe®
€D Pacme® H© BN HMORD BAEWDEE B© &e.

(5) Systems software and utility software
g8 Pacm® o CoerIBm Bacme®
Both are types of software, with systems software managing hardware and providing a platform for
application software, and utility software performing maintenance tasks. Both can be proprietary or
open-source.
GED® Pacme® BL® O MO BERD PALMe® £aM® DEEMWOIM®D HER ©® 6Kned Bacw®
OEH) COEMDE aredd o6 VY MDERS @9 WO CLRIBm ®acwr® 8. cen® HVWO
) 90a» YEIE O &Iw.

The correct answer is 3).
SO0 BEHO 3) 8.

Which of the following is a good example for batch processing?
cnD D00 e owa® (batch processing) ©E®) eme, €LHOHS 68 &?

1) an air traffic control system
@O @& e (air traffic control) of@Swes

2) driving system in a driver-less (autonomous) car
Swiedr OB eRIOL MOwD (autonomous car) SOF® WO SERH®

3) Intensive Care Unit (ICU) patient monitoring and care system
€8 esmo o (ICU) e0is 53etn & oo ogdo

4) payroll system
e®me (payroll) eroded ©asn

5) nuclear plant control system
OBSID EIDO LIRS &EAH®

Answer : 4)

Batch processing / eel®) o

Batch processing is a method of handling a series of tasks or jobs collectively without manual intervention,
where tasks are grouped into batches and executed sequentially. This approach is ideal for processing large
volumes of data or performing repetitive tasks efficiently, often during off-peak hours to optimize system
resources. For instance, payroll calculations or large-scale data analysis might be processed in batches
overnight, allowing for automated, streamlined execution without immediate user interaction. While batch
processing reduces manual effort and enhances efficiency, it may not be suitable for tasks that require real-
time processing or immediate results.

DS OB 0y B5S MNEHS SOHS eMOD HPYHWO MLRRS em HOs EIOD eB0Sed
DORH, OBE MORRS MHORD M DO FRPIWO HRIBED WORB. 600 EeBrn JWE e
SO wHRD 6 £OPLH® Mbons MLERRD 8 530, eMem) O Wb VNE
cORIOSHE €D 0o auwdm H30 aee DM nek 8. Heame Dmenss, B8 wean 55
e®) P®) =00E e JEeCEMWS B DS DIWNEE Omens HWdn D 00, e
a0Ben §3LEmOBonhs emOd SBwgr, 0 e SR H3PD g8 EEER. ETNDS
OroBe b8 @O0 &8 DO® GO MORTEEMO Oif) DWO® MO0, OX DS WP 6IES &)
Dedn 50 aden D MOORS HEH) KEH MDD &ID.
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(i) An Air Traffic Control System / @08 @) g o

This system is critical for managing aircraft movements in real-time. It involves tracking multiple
planes, coordinating takeoffs and landings, and avoiding collisions. Because the safety of aircraft and
passengers depends on immediate and precise information, decisions must be made in real-time. This
system relies on continuous, live data processing rather than handling tasks in batches.

DB MDD OB @) DEHHS WEIAMWOM® HAP ©HeH) 6P SEAHD 9o Die®D 8. OO
®Os W BHBers 5Hdemr 538, YESvn HOB o eWAE oBSIWOMme B3 o
®IO® OEWO) ISP HIOHED 658. QDS M) 05 VBHEE MOPED e &) SOOE eMONOT
®» Oe) D5 DS, DS WMBHD HOM OB PN®. ¥R SEAHD DHNKE DBers MHE®S
BP0 O8) g, 80 e WD ¥» O€) SO,

(ii) Driving System in a Driverless (Autonomous) Car
Satedr OBHm eOL MORD =O8e O HEAB®
Autonomous vehicles must continuously analyze data from sensors such as cameras, radar, and lidar
to navigate roads safely. The car's control systems need to process this data instantaneously to make
decisions about acceleration, braking, and steering in response to dynamic driving conditions. Real-
time processing is crucial for safety, so batch processing, which involves delays and grouping tasks,
is not suitable here.
S0weH® D®m® MNOSBND NM®OER ©iderded widV), LD 0 D i3 B8ORS £BD
FAINE TFeCeMD BE XH®. ®5m O &eded® HBBORSO GO OB BOO, HO®
08 MR SR HOF OHRVD PIL Odel CIe® ©ERE PR cin BeHMDO ©IDEHRD
g0ms 0. MONED e HOS WML BEd 9 Die®md 8, OO RS ©H WMFDOD
5368 MLRRS HIHED M OINdd 8 Ger eed.

(iii) Intensive Care Unit (ICU) Patient Monitoring and Care System
e® osmo Sow (ICU) ¢0its 50en & osmd odadn
ICU systems monitor patients' vital signs, such as heart rate, blood pressure, and oxygen levels, on a
continuous basis. These systems need to provide real-time alerts and updates to healthcare providers
whenever a patient’s condition changes. Immediate processing is essential to ensure timely medical
intervention, making real-time processing necessary over batch processing.
ICU e€B 96 e0i@sled mae, Sosles 68®m®, Oild Bamn 06 RSBess 8308 &5 aosd’ws
edi® ESesn gaFiRd 5ien DOB. 6®R &ERD 60BN’ HBFO® ONE By ©i® JO®
RIS 66D HERSMNS 0D DHOB MRS OIS 66 OTMPD IR0 OGS 8. MY
IR0 08 DS WL HINES GOGs DOBS WeRDm ecdens MEMHOVD oudm HI®
oe® sedn arwad® agosdes 8.

(iv) Payroll System e (payroll) ommde® ofa8m

Payroll systems are an ideal example of batch processing. They typically collect data on employee
hours, wages, and deductions throughout a pay period. At the end of the period, the system processes
all this data in bulk to calculate payroll, generate paychecks, and handle tax deductions. This process
is done periodically (e.g., weekly or monthly) and does not require real-time processing. It’s efficient
to handle this data in batches rather than continuously.

108 ewo® SED MR wa® OEH WES CHOMEED. RS ©IVNBERS QS MR DO
8000 & eBEPs, Q8 oo a8 HOC BEAE, eT» 08 WOR. Meaddeder HODINGUEE,
ofes emHn 500, s ey cooiean HOR oo e g DG eBCdR nem ©€ASn
e BuE £ eoN® DHeRs 6Nk @R FuOP® MEINOD B¢ WOy Eed (ce): odom
s DBDO) 6 OB WL CIVES OGS eMED. 6RR Y GAND MO VHNKS OBERS
NBOO® MO 6.

(v) Nuclear Plant Control System o380 dE@®WO S SLIH®

Similar to air traffic control and autonomous driving, nuclear plant control systems monitor and
manage complex and potentially hazardous operations. They need to process data from numerous
sensors and controls in real-time to ensure safe operation and respond quickly to any anomalies. This
real-time requirement is critical for safety and operational integrity, so batch processing is not
applicable here.

@O DIMHOH IR 0 SORHH O® e /) 6VHD, NSETD VRO ©IED LD
©oBLH 6 FHNOE)ND RHRE GLSBRNG 66 DEDMWOMD OB, OB HIMIBO®
oot 5000 0 IR SERMORDO @HOSHS LHD0 £10R0D RYSHO DB WD CVE)
©oeden 6m CIR® ORS B INHRD OGS 5. 6RR HHS WP HOOIMO® HOB®ID O
cPemR® FAFOMD HEH) @) Die®ms 68, HADS DHNNS e 608 )& eMEd.

Given this explanation, the best example of batch processing among the options is
e®® oteiER H56® g9, S g0 DIANE OIWRE eME® EeIDOIMD OREE:

4) Payroll System / eBo&n ornde® ofdBw
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3. There are different storage components which vary in capacity and access speed.
WSO &) @8 6Bvn &0 cONSD 880 HOBS EX® SO,

Consider that the shown diagram portrays capacity and

access speed variation of the storage components L1 ¥

cache, L2 cache, main memory, registers and the hard | B |

disk. The capacity increases and access speed decreases

from top to bottom, as shown. | C |

Ll 58 oo, L2 55 250, o0 0w, * v

BOBEHO &) £l VWD W HOB® EORSEE | D |

D38 &) ©ed® 60®ved cONSMS ereds OreLn t v

oED ARS®. O eO) gif ©Ot, 9ng BO o®HEd | E |

W3O D MO, L0’ WK && ©8. Capacity Access
Speed

‘Which is correct with respect to A, B,C, D and E above?

o Oted A, B,C,D @ E ocom o SO0E dsfes &?

1)

2)

3)

4)

5)

A - hard disk, B - registers, C - L2 cache, D - L1 cache, E - main memory
A - ead 8w, B - 608890, C - L2 58 oo, D - L] 58 @noe, E - gt o0

A - L1 cache, B - L2 cache, C - registers, D - hard disk, E - main memory
A -L] 55 @500, B - L2 585 @now, C - 6086800, D - ad 8600, E - gd» oo

A - main memory, B - registers, C - hard disk, D - L1 cache, E - L2 cache
A - g @o0n, B - 608890, C - ead 8&wn, D - L1 55 o0, E - L2 5865 2oon

A - registers, B— 1.1 cache, C - 1.2 cache, D - main memory, E - hard disk
A - 608820, B- L1 58 ®@nne, C-L2 585 @non, D - g @0, E - cad Sadon

A - registers, B - main memory, C - L2 cache, D - L1 cache, E - hard disk
A - 808820, B - g ®own, C - L2 58 @own, D - L] 58 o950, E - cad oo

Answer : 4)

Key Points of MCQ

(i) L1 Cache/L1 &Swo

L1 cache, or Level 1 cache, is a small, high-speed memory located directly on the CPU chip, serving
as the primary cache for data and instructions that the processor frequently accesses. It is the fastest
type of cache memory, designed to minimize latency and improve processing speed by storing critical
data close to the CPU. Typically, L1 cache is divided into two separate caches: one for instructions
(L1i) and one for data (L1d), allowing for efficient retrieval and execution of both types of
information. Each core in a multi-core processor has its own dedicated L1 cache, which is not shared
with other cores, ensuring quick access to essential data without the delays associated with accessing
slower memory types like DRAM.

Ll &0wme, o) 1 ®» 83068 DI0HDR () ONEND SO Qedn O® 5D 6H COEES OEM)
208 DIVDH e T© WO, CPU Son @» ©igo® 8580 &5 n&), g§lcdd dnwad. O
CPU @0 6800 5H0mmsidn edm ©a8) 530 968 o@en 00 5000 oM arwad® 80w
8 EQen 53RO oML WO GBS 8KOFE VL VBW®H 65. VMBS, L1 DIvwK 9O
D0 eeNO 6Re) giox: L1 dm coees e o Ll dn cfn oes), emondt db® ecm®
MORESERD E) S0 o HOIBRD HORD 98 HEHE. AH-80 EWENRD 6@ HOMOP
2055e6® wied Ll 90D &y, 80 ey dSKs 68 ede) em®®, DRAM 8t @se®m®
Oon dLHOED Eedn SR ®) KBRS DS eMOD FHSDMS 5D 60D PO LEO®®
o5 DOG.
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(ii) L2 Cache / L2 &0

L2 cache, or Level 2 cache, is a type of memory cache that acts as a secondary storage layer for data
and instructions, positioned between the CPU's L1 cache and the main memory (RAM). It is typically
larger than L1 cache, often ranging from 256KB to several megabytes, and is designed to provide a
balance between speed and capacity, being slower than L1 but significantly faster than RAM. L2 cache
can be embedded within the CPU chip or located on a separate chip, and in modern processors, it is
usually dedicated to individual CPU cores, allowing each core to access its own L2 cache
independently. This structure helps enhance overall system performance by reducing the time the CPU
takes to retrieve frequently used data

L2 &me, e 2 O ®J0e8 &)vwn %5 CPUS Ll axwme oo o @awme RAM 00
SO WO G 5 0 coeed oe® EO5ED WD) SOONS eERH P O P DOM
OLOEH. O ©PHsens L1 000D 88 Jue 8 gm0, ede®) 80 256KB &80 ¢@®Ed
HBers 0 B&cesm gm0, L1 0 o8) d85e®m® a3 RAM 50 08 oiehn on 08
cO®WOs 0% 8vK ©® MWSMEO O HRNROMORE eBdRD SLDB DO . L2 DHOD®
CPU 8Ben neEd MMOEERD 6o 6090 Jont 0 &S0mD D€ aid o0, 508 SDeNOE,
0w Pesens ®8 CPU 930S e e w0 g8 gm0, 88 8 000 80090 HPSeE®
L2 9000 gedr 800 g8 6esd. e®@® dxmw CPU 50 =ndm) @oOm &l @) @&
®205 ME® a8 50360 ©edy ofded Frmdsow 8 Ewen 530 cemd 8.

(iii) Main memory / 8)» DD

Main memory, commonly referred to as RAM (random access memory), is a crucial component of a
computer system that temporarily stores data and instructions that the CPU needs for processing. It is
a volatile memory type, meaning it loses its contents when power is turned off, and it allows for quick
access to frequently used information, significantly enhancing overall system performance. Main
memory is typically composed of dynamic RAM (DRAM), which is slower but more cost-effective,
and static RAM (SRAM), which is faster but more expensive. The capacity of main memory directly
impacts a computer's ability to run multiple applications simultaneously and manage larger datasets
efficiently

S® W, OVeBens RAM (068:8 £e8r donr) e HESPy e@® gm0, CPU &0
EIDBD BEM) GOOS E5D 06 CS6eS MOMBDO G DOH SOOI SENHDD OO
FoRB. OB HBS P BLORS, 98 er Tu BOBm § 80 &8 gSobrmn and 8% gmo,
O 5O @IS 08 eMONOL 60D PTRS Bedn O80 i HEER, P8y BfASed HwMSBOWD
OlRBe Y eRe O DOB. S PVHDL MPVBEHS ©OSOm e ®Hw RAM (DRAM)
RS Do gmo Ok BB 2P O EWE)D O o &S558 RAM (SRAM) ¢8vds @
Sp gln 8. o Bvwerd MWSMD adHIMVRMO OO0 6red® HBeE Juvnw 53D oo
Soe 5 DO MLRBERD DEPMDOME HERD 68 aBHWO eweds ©IOR AESB.

(iv) Register / eb88m0w®

Registers are small, high-speed storage locations within a computer's CPU that temporarily hold data
and instructions that are actively being processed. They enable the CPU to quickly access and
manipulate data without the latency associated with accessing main memory (RAM). Registers can
store various types of information, including instructions, memory addresses, and intermediate data,
and are essential for performing arithmetic operations and controlling the flow of execution in
programs. Each register is typically designed to hold a specific amount of data, such as 32 or 64 bits,
depending on the architecture of the processor. Their speed and proximity to the CPU make them
critical for efficient computing operations.

e0BE8mHOr 0y eduwgmmed CPU fe o8nd oimends «0be el 05 £oees mDDPDD
Oed) D OSD) A, OB ®R) SO)» 8. EI® PO RAM @edn 99 &) 0885w
201 nHs 60D ey eRSs Ledn H3RO e axdode0 §8) CPU eafn 08, e08a80bdrd
coees, o OB 6om goOdE ey qud® 580 dL®ed eMONOT VAR BE ad gmo,
g OHNORVE Pemnd® Be H300 o OAEDHSOR HODOD 8 LMK CIEH® HO®D
GOSOm3 8. 0® eCRHRLO EIVNBERS IERE® WO e eennted ®am SO BSe®
o 2ex»8O 9 32 o) 64 OB 5HEOm 5 LIRS Oed) DA @IHVO®. EOE 8®®
0 CPU e 15 o8asidn mmbdused o3v#m edesnnd® oem §0) Hogmsen o®d

~
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(v) Hard disk / ¢a® o3

A hard disk, or hard drive, is a non-volatile storage device that uses magnetic disks to permanently
store large amounts of digital data, ranging from hundreds of gigabytes to tens of terabytes, making it
a crucial component in most computers and other devices. It consists of one or more rigid platters
coated with magnetic material, where data is stored in concentric tracks and sectors, and accessed by
read/write heads in a random-access manner as the platters rotate at high speeds, allowing for fast
retrieval of information, while retaining data even when the power is turned off, housed in a sealed
metal case to protect the delicate components, providing a cost-effective solution for long-term storage
compared to other media like optical discs, despite being susceptible to physical damage and
generating heat and noise during operation.

£ad ors em €ad NORD BH) OB MO GIN) CELPORES O3 O O BGWAARBI Bw®
©®IDD BO OOARBI 0 ®IS £0) BMR SN B @R S50 @) HERD SV
o0 DB WO GO O0 6REH] LOWIMD 0 FENND CE®OR DHOIMBOD EBEE OO
o 9OB. &0 8w O3 ORS HeEe WO @E a0 0 OHS em) Oif) GBS COSOD
0% 90, 5D QCISIED B8R 6O FrOR @R WO &S OO, SEOd G BHERs HIDIM®
O 90 god 6Ee Yed® O MMOers DR/ GLe BN Yedw 8®, EMONOr WS
Q) WD R HEH®. , Ve gdo § S0 0O edm Ocd) D) ®SHVH, BEE 0D MHOL®)
530 cem o) oy eRi® eI HA), IS HORD e®IEedr B i §de, ca®n MO
5 gemnd DASOED MeSSed @ MR KR 53R oem @He)D Soeds oend. cPeHnr®
000 ME® &) OJIED CTNEND HOO

e Capacity / 93m®
This refers to the amount of data that each storage component can hold. Generally, larger storage

components can store more data.
eRn &1 & AR ©0OD D) OB B T QDMRO 6KF 65. IVBBEHS, DRIR G
000D OERD 8 e85 ®RD) VE D

e Access Speed / ge8® edw®w
This indicates how quickly data can be read from or written to the storage component. Faster access
speeds mean that the CPU can retrieve and process data more quickly.
@A) BODWERS B MR PBRSHS SO M e B8 M %® ¢¥RS sy
DORB. 60WOS Eed® eBvw:s s CPU &0 cdn oudss @) oidHP0 0o oioeed &
036,

Top (A): Fastest access speed and smallest capacity
BWON® Eedn 8Vn M D WSO (Registers)

Middle (B): Moderate speed and capacity X
PasSD 8vw oem SO (L1 cache) [ B |
Middle (C): Moderate speed but larger than B | C |
PasEd 08vw ®8s B © 88 8we (L2 Cache) | Y v |
D

Middle (D): Fast but smaller than C (RAM) R
P08 »83 C RAM O 08) ) | E |

. Capacity Access
Bottom (E): Slowest access speed and largest capacity Speed

880 pedr dun o dmem® W3O (Hard Disk)

According to this explanation answer should 4.
c0® eienER SO0 g BEHOr G 4 HOIOE 8

~
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4. Consider the following paragraph:
oo 6860 HRDIDM.

To run a program, the program code is copied from ....... A....... nto ....... B......... The Central
Processing Unit’s (CPU’s) program counter register is set to the memory location where the first
instruction of the program has been saved and execution of the program starts. The ..... C......
implements the fetch-decode-execute cycle.

20eCRws WOH® 530D, POEED CBO® ....... A..... 80 ....... B........ 60y Boer WOy EIed. NS
orond® Snmend i DiBed®me ®ED (program counter) eO8EHOG POEEREE ©EY COEE®®
OMEnd® (memory) Ogd) & S £50s GO, POERW BOXdw @ &10ed. ....... Cnnnn.
068 MO ernndEmmnod® (fetch—decode—execute) Opn HuIEn 6wed.

Which of the following is the correct combination for A, B and C?
e A, B @ C oc®) 0igesd ooerisnn oonm 0o &7

1) A - CPU, B- primary memory, C - secondary storage
A - 23 atwe® Sowed, B- 208n donn, C - €063 oHdn®®

2) A -CPU, B - secondary storage, C - primary memory
A - 203 atwed® Jowed, B - €853 e0wsn, C - 908D 95w

3) A - primary memory, B - secondary storage, C - CPU
A - 208D mwed, B - €85G emdoan, C - das armad® Swnwmn

4) A -secondary storage, B - CPU, C - primary memory
A - €85G eowxed, B - 98 arma® Snwme, C - 908D 95w

5) A -secondary storage, B - primary memory, C - CPU
A - €85G ePwmed, B - ©108n @own, C - 908 oroa® Smme

Answer : 5)
Key Points of MCQ

(i) Program / 9®c@aa0

A program is a set of instructions written in a programming language that a computer can execute.
These instructions are designed to perform a specific task or set of tasks, ranging from simple
calculations to complex data processing. When a program is run, the computer's processor reads and
executes these instructions sequentially or as directed by control flow commands.

DOCRHWE 8 SOOMDEDO HWSOD DE b PRCRS DI@OBHS BW &5 coees DROB.
eR® coees HAIB WO GBS BOR ®IHH HO® BO BV Py DHR D) HEFOD
;boes e Mmbons ofmns g H300 ©. diledomE Jusiem ds 80, eldvenwmed
DO 00 coees GRPPND M CIe® LO® S ¥GS coeed E € B Foem
OB,

(ii) CPU
The Central Processing Unit (CPU) is the primary component of a computer that performs most of the
processing tasks. It executes instructions from programs by performing basic arithmetic, logic, control,
and input/output operations. The CPU acts as the brain of the computer, interpreting and carrying out
instructions to ensure the smooth operation of programs and tasks.
50 orwad® Sowmn (CPU) o) edes)) arma® mbons 97 20® o3ommnn B Eond.
O YT ot OHH®, HODA®, BIRD® 6B NED[HE)» eRemHR® Bt WOBS DREd®s OB
coees Husten w08, CPU adugnmed e@en cee 8§ 906, Diedss 6 mbrns oR08
Hosien 80 cadm 56 oem coeesd gbd Hotemn DOR.

(iii) Program Counter /

The Program Counter (PC) is a special register in the CPU that keeps track of the address of the next
instruction to be executed. As instructions are processed, the PC is updated to point to the address of
the following instruction. This ensures that the CPU can continue executing a program in the correct
sequence, moving from one instruction to the next.

ORe0®s @ PC 08 CPU & &5 Sese eCaans 0% o0 d® Jusen oe o e
coees O BBa0 53Fen WOR. coeed §PD &0x 80, cow coeed e BB 6O
ey HBe0 eldvwn EOTMRD 8. 60 CPU 0 HOIOE auBEcolRs ORe0®H®S
Hosen 530 ExOR woem® PO axd D oHdn WOR.
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(iv) Memory Location / ®®2 &0

49

A memory location refers to a specific address in the computer's memory where data or instructions
are stored. Each location has a unique address, allowing the CPU to access and retrieve the necessary
information. Memory locations are used to store program code, variables, and intermediate results,
which the CPU uses during the execution of a program.

Pow SRS Ky 5D 68 coees MR WO 8 aldvmmed Pwed &S HFoD CBNRE.
0@ SDNEDOR goos BowES &io), CPU 0o @edr 880 oo 0mz3 emMOndl @) @iH®O
98 OENR. DiNEDH®W Jutew H3e®8 CPU ¢dm ©05 PR emn, J0EBRs &
FDOE 80 ®d) HOP0 ow £ @O WOR.

Primary Storage / @08 mOoe®

Primary storage, also known as main memory or RAM (Random Access Memory), is the computer's
immediate, high-speed memory used to temporarily store data and instructions that are actively being
used or processed by the CPU. Unlike secondary storage (like hard drives or SSDs), which retains
data long-term, primary storage is volatile, meaning it loses its contents when the computer is turned
off. It plays a crucial role in providing quick access to data and instructions, allowing for faster
execution of programs and efficient multitasking.

208 MDRN®, e LK 68 (RAM) aadmd ©edr dnmn) epee, &iéxed, CPU 8&s
DD oSt BOH 60 WO @ T OH Coees MOMBDD ®) HOPVO ®IBZ BWON
edommwmed Sedn, aled® Pmmn 8. €O5GD wAD (cad ™3 e®) SSD Oi5) @5 eaMd,
e E@ mRBHO Oed) o) @B, L0 MO s 68, H9F advmwn §w 8v&y § 80
08 gbomn ad 8. O 5D 66 C8eE NEH) PR LeBrwrt ER) EEBE HOIMHDD
MHESIORE 99 WOB, DRE0®s e8vens Juridn HEPD o MbLSER Rembe B3P0 98
oERG.

(vi) Secondary Storage / 983w POH®

Secondary storage refers to non-volatile storage media used to save data and programs on a long-term
basis. Unlike primary storage (RAM), secondary storage retains its contents even when the computer
is powered off. Examples include hard drives (HDDs), solid-state drives (SSDs), optical discs (like
CDs and DVDs), and external storage devices (like USB flash drives). Secondary storage is typically
used for storing operating systems, applications, files, and other data that are not actively being
processed but need to be preserved and accessed over time.

£OBGD HORND Y EQ WD LNV O eFD 0 ANROHS HOIHRD DBm) WOH HBDS
e®O® @A) DS 6. NOT HORHN® RAM 608 e, elvgnme §© 806 § 80 &)
COBGED POLNG 08 gSHDOHL Oed) D) ®H. MO e ad md (HDDs) solid-state
drives (SSDs) cawzs =td (CD) @& (DVD 8:5) oo 80 ®t) col® (USB) deitd 838 oi&)
ey 8. £O5ED MDRND BIVNSERS cPeHRE SERND, 6wed, eWIY) B® O T GAR)
550 oes DI DOH) ERS oo &O) HHND Hwensies oNd NP WIENS DD EOLBBEN®D
20 @edn 8 @H®.

(vii) Fetch execution cycle / @80 eo8® Opw®

The fetch-execute cycle, also known as the fetch-decode-execute cycle, is the fundamental process
through which a CPU executes instructions from a program. It consists of three main steps: fetch,
where the CPU retrieves the next instruction from primary memory (RAM) based on the address in
the program counter; decode, where the CPU interprets the fetched instruction to determine what
action is needed; and execute, where the CPU performs the specified operation, such as arithmetic
calculations or data movement. After execution, the cycle repeats with the program counter being
updated to point to the next instruction, ensuring continuous processing of the program's code.

980 enf® dpw , fetch-decode-execute P cpme ®iEHed, ®o CPU 968 dilndsnxBs
coees SO WO Yo HOORHE. v g BrddO nads ©RsOm 8: fetch, O&E
CPU 88% pRecd wsf0ved f8m0 0» =m0 2)d8n dowmens RAM 8gm coces @)
©®8® Seomn DO, OHE CPU 888 godvs w0 HOmn 500 e EIOD coees
gbOmdan WOR 6m HODRD WoOSH, O5HE CPU 888 g ofm oo 508 e eoim
OEd® 85 5EBn ePemR® Be WOR. HRIBEL 53OS 6Ed, VOEPED ML HLIRO
IR e OB, Bemw coees 60 60y HEPD BREDNS WEFOO® XOFMERS BSOS
00 DY GHOVLOH® ©d.

~
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Let’s consider each statement.
o o5 O oEN Y.

statement / gedXx® A

The source of the program code before it is loaded for execution is secondary storage. This is where the
program is stored long-term.

Hoien 530 oo QO 880 el DREDHS cmed YRIW £O5RD MOLHHRR. DREDHD
£@ DD @) WO FLBieS cOHE®.

statement / gox9 B

The destination for the program code to be loaded and executed is primary memory. This is where the
program code is temporarily held for quick access by the CPU.

DRE0HS cwnn &0dRd 6® HRSRD HRVD VIMSHH OB dmwn 0. CPU 96 g
2ednn 6E®) PPEED TN MOMBWE Oed) D) eSS CODHECD.

statement / geoxe C
The component that performs the fetch-decode-execute cycle is the CPU, which carries out the instructions

of the program by executing this cycle.
980 608 dPn B DO ©ODHMY oE® 60, R P HFVD HieRS OREOMes Coee
DB DOG.

Thus, the correct combination for A, B, and C is
e® 59, ABo® Coe® 5HD0E ©oenismnn Ds5es:

A - secondary storage, B - primary memory, C - CPU
A - €550 ®aa®, B - £08» dmwe, C- CPU

So, the correct option is (5).
o8, HOrOE Bwadew (5) 8.

5. What is the correct result of bit-wise XOR operation between the two binary numbers 01011100, and

11111001, 7

01011100, @& 11111001, we €800 ©@3) eem gm0 Y g5dm» XOR c®emned® 50108 oHOE®
N &7

1) 00000010 2) 01011000 3) 01011010 4) 10100101 5) 11111101

Answer : 4)

Bitwise XOR

The bitwise XOR operator is a binary operator in programming that performs a logical XOR operation on
each pair of corresponding bits in two binary numbers. The result of the bitwise XOR operation is a new
binary number where each bit is 1 if the corresponding bits of the operands are different, and 0 if they are
the same. @9 gxedm» XOR c@eonr® k) €800 ©an) DS gaoie 9 QVEOS dm MMOBD
XOR oc®emnpds B DO POeCRMEE €000 cPemnudB. 89 aamdm XOR o®emned® oHdEnm
20 €800 ©andE 0% gm0 OBE & OF gotie D) 0L 5B efe)m PP 1 O» oo O)
0@ &8 0 ed.

In Python this is represented by the ~ symbol.
olos HE edn " HePMens SOOI OB,

The truth table for the bitwise XOR operation is shown below.
9 a50®» XOR ceconm® 6Es) 605 XD o6 £156d.

X XORY
0

»—»—oox
=l =1

1
1
0
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Accordingly, the answer can be obtained in the following way.
& 629 BENO com HMOND IO HIHE.

01011100,
11111001,
10100101,

Let's apply this calculation to other bitwise operations as well.
c®® wan 538 gems Y agudn ePemrd® dEDE, 6wE) VY.

Bitwise AND

The bitwise AND operator is a binary operator in programming that performs a logical AND operation on
each pair of corresponding bits in two binary numbers. The result of the bitwise AND operation is a new
binary number where each bit is 1 if the corresponding bits of both operands are 1, otherwise it is 0.

9 590 AND c@econr® 18 DPECDNCEE D)D) O 00K 6ReHERS 8% MO €80’ Boan)
ceemd oo QY WOE®XS @ AND mbin c@eonls B¢ DOR. 89 axyedsm AND e®emied®
o5k 0 80K ©aAxd O® g0 OHE JQ QOEXS cLeHHE gaoIe ] cecHw® | HB afe)m
F90 1 @8, desS ean®H »® &w 0 8.

In Python this is represented by the & symbol.
oBns) 8 600 & meemensl Horemn WOG.

The truth table for the bitwise AND operation is shown below.
9 aado AND e®eenn® o) S5 O©KD oD €1560.

Y XANDY
0 0
1
0
1

r—tr—toox

0
0
1

Accordingly, the answer can be obtained in the following way.
& 90 BENO com HMOND EOD &HIHE.

01011100,
11111001,
01011000,

Bitwise OR

The bitwise OR operator is a binary operator in programming that performs a logical OR operation on
each pair of corresponding bits in two binary numbers. The result of the bitwise OR operation is a new
binary number where each bit is 1 if corresponding bit of either or both operands is 1, otherwise it is 0.
39 ga@dm OR cRecon® vy 00 6N ecods guoie QY VEXS o =mmOB® OR
eRemn®s B¢ Wi PPeCRMEE €O’ ePemHERN. ¥ axedm OR c®emed® HdE® ®»O £80®
©Dn0S O g0 OHE gHole & JOT 1 o8 o JY ccw® 1 8 HP ex) ode)m 39O 1
@8, et eam®H »® O 0 ed.

In Python this is represented by the | symbol.
eBos B8 dn | ovenens Horesw DOR.

The truth table for the bitwise OR operation is shown below.
9 gx0dm» OR c@emnu® ©em 63 DX SODm £ied.

X Y XORY
0

—_—— O
— o~ |

1
1
1
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6.

Accordingly, the answer can be obtained in the following way.
& 629 BENO com HMOND IO HIHE.

01011100,
11111001,
11111101,

Bitwise NOT

The bitwise NOT operator is a unary operator in programming that performs a logical NOT operation on
each bit in a binary number. The result of the bitwise NOT operation is a new binary number where each
bit is flipped. a 0 becomes a 1, and a 1 becomes a 0.

39 ga@ds NOT c@eonn® 08 DPeCRNCEE D0 cRemns O g0 01 €800 RN &I®
0w OB NOT e 8¢ OR. 39 gxdm NOT c@esnwed® gHden dsfes O &
FQ e0E® e HO €800 Gwnd. 6®HE 0, 1 DD o8 O gm0 1, 0 VOO o8 8.

In Python this is represented by the ~ symbol.
ooy HE 0B ~ HEBMEDS SOOI DOB.

The truth table for the bitwise NOT operation is shown below.
9 ga@do NOT c@ean® e o5 ORd o®nD £1560.

X NOT X
0 1
1 0

Accordingly, the answer can be obtained in the following way.
8 ag5® BEn0 oot PWMORD ERIOD BIH®.

01011100,>1010001 1
11111001>00000110;

So, the correct answer number here is 4.
O05®), 608 HOIOE BENOL ok 4 8.

What is the correct 2’s complement binary representation of decimal - 321 using 8-bits?
Q9 8 @Bmend e@d® -32)) & SOCE 2 & gady 00w Sewisan NS &?

1) 00100000 2) 10100000 3) 11011111 4) 11100000 5) 11100001
Answer : 4)
This decimal number must be converted to binary before being converted to complementary

representation.
F50D HOEMRSFO 6 HOPD 60 00 MK ©AD €000 DD &8 VOB PU®.

3219
27 26 23 24 23 22 21 20
128 64 32 16 8 4 2 1
0 0 1 0 0
00100000,

(=]
(=]

~
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o 1’s complement / e gaadD®
I's complement is a negative binary number representation technique used primarily in computing.
1 8 gaEonn 0y B DKwen® e3OIMNEEE @D O® ©IfN oD 0Dy 5wl PORE.

1's complement of a negative binary number is obtained by inverting (flipping) all the bits in the binary
representation of the number. In other words, all Os are changed to 1s and all 1s are changed to 0s.
@agn €800 0N |1 & a00D0 ED) ®Ses ©Xed £ORr SHoremed &8 Bre® 9
Q@@@S@Bﬁé'@ (60E0) PG5, cdas DO BES Hoemw, Bre® 0, 1 eeem, Bug 1, 0 eEe
005 8.

00100000, = 11011111,

e 2’s complement / o8 gHRODD
2's complement is a way to represent signed integers in binary, where the most significant bit (MSB)
represents the sign of the number. It is the most commonly used representation for signed integers in
modern computers and digital systems.
2 85 gaeonn 0y oK nE CNY) oBn 5Je Sowan 538 PRGH, OHE OB Dend
99 (MSB) 2268 R Hewisan OB, dn ®0® ©3OD 6 oD SEAHOR ERH
o5 obE B BEH) ARERD @OM D% SHOTEF® 68.

Finding the 2's complement can be done by adding 1 to the one's complement obtained.
2 8 gagonn 66dedE ERAIOS Dend GPOmKO | dny B3R G Bewe ®IB®.

11011111,
+ 1,
11100000

e Signed magnitude method / @RMOT B2 SHorenw
The signed magnitude method is a way to represent signed integers in binary, where the most
significant bit (MSB) is used to indicate the sign of the number. The remaining bits represent the
magnitude of the number.
RO ©o@dn Hored DO® ©f) 000 NE CRIPD SHae SHotemn H3e® PIGH, OBE
©o®)ed ENE £1OR0 DiER cdend DD (MSB) mdm 8. 983 B9 -axed JETBO®
Bewismw DOG.

The MSB is used to indicate whether the number is positive (0) or negative (1).
020 @ (0) ¢ agy (1) ¢ wd» o0 MSB =ndm 8.

+3210 = 00100000,
-3210 = 10100000,

e Unsigned magnitude representation / @RQ%) O &%) SHOrennm
The unsigned magnitude representation is a way to represent non-negative integers in binary. In this
method, the binary digits (bits) are used solely to represent the magnitude or value of the number,
without any sign information.
R OB B HOTEIN® KB oK NE I MDD SHE AN HeWISND WON IMODH.
cO® PIEEE, €80 TN (Y =8 WOEE HRE ERE EMONOE EMIHD, D)6
SEzOn &) gmn Hotemnn H3PD M.

+3210 - 00100000,

So, the correct answer number here is 4.
O05), 608 HOIOE BENOL ow® 4 8.
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7. What is the correct decimal equivalent of hexadecimal 88.8¢?

eBe@®w 88.81s © NES D HOIOE cBRL HAXD NN &?

1) 88.51 2) 88.81

Answer : 4)

Here we will consider how to convert a hexadecimal number to different bases.

3) 129.51

4) 136.510

COSHE ®Bemdn G 880 ©)edDED =OLHH® WO MIMO® CER) DEY.

Converting hexadecimal to decimal.
®8e®mdn, e®mPrD adobomnn HA.

88.816
8 8 .8
16! 16° 167!
16 1 1/16 = 0.0625
16 x 8 1x8 0.0625 x 8
128+8+0.5
136.510

Converting hexadecimal to binary.
©Remdn, €800 alobnmn HSe.

88.816
8 8 .8
1000 1000 .1000

10001000.1000,

10001000.1,

Converting hexadecimal to octal.
©eRemdn, gEsoPrd addbomnn H3e.

88.816
1000 | 1000 | .1000
10001000.1,

010 001 000 .100
2 1 0 4
210.4¢

So, the correct answer number here is 4.
O05®), 608 HOIOE BENOL oo 4 8.

5) 136.810

A particular command can be used to output the values of every byte in a file in decimal format.

Assume a file contains the following text:

MR I8 O PBOWHWO GO® £®A® HMOKS €100 K8 dBKS MDD BE Ow. OBHO)

eMIRDL c®e ONCKS HRSOD il BmeSe.

Love trees!

Referring the two Notes (i) and (ii) given below, select the correct output that will result when the

said command is run on that file,

onD 50 gid 00®d (i) oo (i) 6ED TS, OB Sk guD MY Pn JHuview g SO

e SOIOE oBe)D® IOSD.

1) 76 111 118 101 32 116 114 101 101 115 10
2) 76 111 118 101 116 114 101 101 115 33 10
3) 76 111 118 101 32 116 114 101 101 115 33 10
4) 108 111 118 101 116 114 101 101 115 33 10
5) 108 111 118 101 32 116 114 101 101 115 33 10

~
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Notes :

(1) Some selected rows from the ASCII table are given below:
ASCII 8968 emiO)0d S HBens ooy ersed.

Decimal Character Decimal | Character
10 (LINE FEED) 108 1
32 (SPACE) 11 o
' 114 r
33 ’ 115 S
76 L 116 t
101 e 118 v

(i1) The file ends with a LINEFEED character.
e@5® LINEFEED aoesiegmens gdos 8.

Answer : 3)

According to the above instructions, commands should be given in the following manner to display text.
9D coecs DD 50 O @)X SOID HEH) SHm MMORD JH ENED EH®.

Love(Space)trees! (Linefeed)

The answer can be obtained by selecting and writing the relevant ASCII code from the table to match the
text given here.

COBHE EAE B ©INKD wiges® 6ee &) ASCI enn DREds i) @eds BEHO EIOD
BB.

=

2> 76
2> 111
> 118
- 101
pace > 32
2> 116
> 114
- 101
-2 101
2> 115
! -2 33
Linefeed -2 10

- 0O 0 = T U);Mo < O

Writing all these numbers together gives the answer.
cOR ©® BOER dWO BRID BEMO EIeR.

76 111 118 101 32 116 114 101 101 11533 10

So, the correct answer number here is 3.
O05), 608 HOIOE BENOL ow® 3 8.
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9. Consider the following Karnaugh map and the logic circuit implemented based on it where A, B and
C are the inputs and Z is the output: € &5 e B850 o6 & ¥» ©caHdD cwBe) i DO
aledn oeps®. 88 A B o C oo 0o gm0 Z obe)mn 8.

AB
C 00 01 1M1 10
0|0 |e| f |0 A —
B Z
1 h 1
1 g C
(a) Karnaugh map (b) Logic circuit based on Karnaugh map
mem)) SHHO® mes) S5O Om oend® § nbwe 3800

For the logic circuit to correctly implement the logic function represented in the Karnaugh map, what
should be the values of'e, f, g, h?

mes)) B85w0eds Sewjsmn Do obme Mmbee, nbne odsded SHOOED Huiem S0 e, f, g o
h & gores Qs 8o g &?

1) e=0, f=0, g=1, h=1 2) e=0,
4) e=1, f=1, g=0, h=0 5) e=1,

3) e=1, f=0, g=1, h=1

= |
i

1, g=
1, g=

)

Answer : 2)

Here first the truth table related to this logic circuit should be obtained.
COBHE =0 PR MHBD &3edwd o) DB OKD EDIOD QO®.

ABC
| A.B
Z=AB+C

A B C A.B Z.=A.B+C
0 0 0 0 0
0 0 1 0 1
0 1 0 0 0
0 1 1 0 1
1 0 0 0 0
1 0 1 0 1
1 1 0 1 1
1 1 1 1 1

Now the Karnaugh map corresponding to this truth table can be drawn as follows.
€18 eP® ouzsm) DXOD gHO Oy Mes) BHOR com ©OE &IE eI’ M.

AB AB
C 00 01 11 10 C 00 01 11 10
Olo|lel| £]oO Ololo |10
1|1 | g|h|1 1| |

Accordingly the values for e, f, g and h should be as follows.
8 ao® e,f,g ©® h oce) goos com 38 8o Wu®.
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e=0 f=1 g=1 h=1

So, the correct answer number here is 2.
O05w®), 608 HOOE BEOT God®d 2 ©O.

10. Amara logs into a single-processor computer and starts a program to- work on his presentation. He
opens up a web browser too to get some information as well.
800, o5 owomwes (single-processor) ©&m ©SoHDO go® & (login), PHed ©RLEVE
(presentation) 98 2ORH HO® G DOCEAHD GORE. B0 HGODOD, EMONOT EAIDHD HE M)
R 08 godnds ¢ Sday WOR.

Consider the following process state transition diagram with respect to the process corresponding to
Amara’s presentation program.
606E RbeEn VWOEAWO goIg BoXxI®med (process) GOED) GBoPIBD OIEOIH® BB £L5ed.

<>

Admitted

Blocked

Consider some reasons for above state transitions:
9D GOad) HPSD OeH sy HBERE CHY E1Eed.

Reason Description

1 Amara saving his presentation on the hard disk

g0 o® odbognn cad Bdwed aolHe

Operating system scheduling the presentation process to run on the processor

2 cPemR® RSk ¥BS Lo HIH® WS Ha® Swwed DMK HEBD HHRMON®D
H53®

Operating system suspending the presentation process to let the web browser process
3 to run on the processor.

cPemR® afdn 968 608 amdnin HIKRHN PRS RS Fwwew MWDK 88D 98
RIER e oPbogn SHunan g B0

4 The finishing of saving the presentation on the hard disk

odbegnn cad Bcwed aolde 508°

‘Which of the following gives a correct combination of reasons for transitions A to D?
e A 80 D oot o-mad oce con RN sy Omnd »ieed &?

1)A-1,B-2,C-3,D-4 2)A-2,B-3,C-4,D-1 3)A-3,B-4,C-1,D-2
4)A-4,B-1,C-2,D-3 5)A-4,B-1,C-3,D-2

Answer : 2)

~
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Single Processor Computer / 8 onoe o30Enme

A single-processor computer is a type of computer system that uses a single central processing unit
(CPU) to execute instructions and perform tasks. In this system, the CPU is responsible for handling
all computational activities, including arithmetic operations, logical decisions, input/output
operations, and control functions.

25 owes adeMmmes 08 coees Ssen 530D o Mmbrns 99 HED 5 PB® aIwRd
Swons (CPU) o)do) 20 o30nm oE8nh. c@® ofadn ne, ONodn 6®emn®, mbim
DO, POD/EBe)® ePVeHR® 6 CIE® MOHBHS GIHOD BrE® ©3mIND HWMONS HIBOD®
oe® CPU O0H® e06.

Single-processor computers are often found in everyday devices like personal computers, laptops, and
embedded systems where the computational requirements are moderate.

00D GOOSD) PABSD 0 2GR o0vENw, @SOS ©m MO ©ERd Oid OEeme)
CO1HOR D5 one® alHmEmD e J0 £INO EIeR.

In contrast, systems requiring more processing power, such as servers or high-performance computing
environments, often use multiprocessor or multi-core systems.

5O e0aED, esDe)nn 68 gne MLE NN 0B advmn ede0ns 5 8 awed®
AR GOO3 O» S5 eRe®) 80 VY B 66 VY HO S5 @B DOR.

process state transition diagram / §o)os o800 Oto ©0®®

A process state transition diagram is a visual representation used in operating systems to show the
different states that a process can occupy during its lifecycle and how it transitions between these
states. Understanding this diagram is crucial for grasping how operating systems manage processes,
allocate CPU time, and handle multitasking.

HOOR DO ©PSD O EOHHL 0f HRORKDO 08 80 dpw nE B o 881
DTORS 0 OO B0 NHBOLS FHO CPIF® O HIMOK CESHORD 6PeHRE BENHOR ®ISH)
DO® A0S HOrEHD. cPemrR® ©€H TR DEPMWOM®B DONes ewmede, CPU mEw
D% DOSes ewmee 0 RH MOONS HROOSES cwee CI® OHIL DO WIS OEH)
6®R G 00®® gD WO WP gm Bie®ms 8.

58y (20)
Created (New)

Terminated
g0 DE

®e) &xd®
release

/

o8 53®
activate

Ready Blocked
nood )< 080 g

I/O completed

activate

/ aie 56 / Qe OoD®
admit Running Main Memory
[k
wd® 1/0 ee)e0)555®
dispatch XO wait
e ©90®
admit timeout

/ OB
e338598®

suspend

Swapped out and

OBHOMG DE OO DG
on Ol &83» o5 0850 BE

J suspend

A

Waiting I/O completed

/O e8gbs oe

Swapped out and
Blocked

cO6Gn gRBmeR
Secondary Storage

~
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a. New state / ®0 o8O®
This is the initial state of a process in its lifecycle within an operating system.
ePear® oddBnn nE 5 80 dped HORKD HOSHD HBOD 6ORE.

The process is being created.
HPOR® HOD® OB ©OF.

This includes allocating the necessary resources, such as memory, and setting up the process control
block.
Pon® O3 gus oo 608 H3® o POR e VA CINBO ePWD HYED ©8.

b. Ready state / @058 50w
In the ready state, a process is fully prepared to execute but is waiting for the CPU to become available.
0098 530edE, SRR Ssen 5300 alsbnernsi® me)mnd® & 8 a8 CPU ered®
eo E &0.

It is a critical state in the process scheduling mechanism, as the process can transition from this state
to the running state when the CPU is allocated.

CPU 688 @0 80 HooRn 08 oujded &80 s BO®D ©n@n 8o &l 8 &
HOR DMERHOHS PSP HOIMBVL HBORS 8.

¢. Running state / D0s» 500
The running state is where the actual execution of a process occurs.
DO® BBOD ) 8 HORLD 6 JuO Be Om SOINRE.

Processes transition in and out of this state based on CPU scheduling, I/O operations, and other events.
CPU 8w@oomme 538, /0 cPeonr®, oo cdus Bedd dn ©enH80 600 HBSdr HED 6
9% 80n HWOR POM® 68.

d. Blocked state / g©80 g B3O
The blocked state is integral to the efficient operation of multitasking operating systems.
O8O0 DO® e DBO® VRWVX PeHEE SEAHDR MLWEBE® HMSSOBD GOSOGS 6O.

It represents a temporary halt in process execution while waiting for necessary events or resources to
become available.

g0us B8 e odes EIed® e R BO® GHONO O TR HRIGED H3® MO
om0 530 Hewismw DOG.

e. Suspended Blocked state / g3&800e @€ GOS80 g BHSBO®G
The Suspended Blocked state represents a management strategy in operating systems to optimize
memory usage and prioritize active processes.
85600 e GOS0 bE DO, Pu HISNK SWsy SO0 o® 6fr HORSO LYIBO®
EP0 cPemR® ©EfHDE DEIRMDOF coIn AMBrES SHewismn DOB.

By temporarily swapping less active processes to secondary storage while they wait for events, the
system can efficiently utilize available resources and maintain responsiveness.

Be08 oem O 803 goond i Hmd HHOR £O5ED MO Dm MOMPWD oL
5060, ERBHWO ©OHm 68ss MbrEe®d ®Om B3RO0 o OO0 £15oR OO OD
&e.

f. Suspended Ready state / g538500e ¢ 568 HBO®
The Suspended Ready state represents a management strategy in operating systems to optimize
memory usage and prioritize active processes.
F5800® EE KE)NHE HPBO®, VDL MO LXs HOPD o® BBK HORSO SEATOR ERD
cPemHR® SEAHDR DEIMWOI ceI MVBEE Hewismn WOR.

By temporarily swapping less active processes to secondary storage while they wait to be reactivated,
the system can efficiently utilize available resources and maintain responsiveness.

a8 Somd HORS D ofn 800 AR) BI® GHONO EOBHBD HOVND OB MOWBWE
0t H3e®, BEABHD COHH ©Bes MHESRED @B WO GHDO £SO SOBD) OB &ID.
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g. Terminated or Exit state / 08} ¢ 35O

A process enters the Terminated state when it has finished executing its task or when it is explicitly
terminated by the operating system or a user.

HORWS 68 MOBr HRIBED DO IS § 80 &) cPenrd® ofdBn em eOGewmenn OB
B0 CIeNERDR oo’ DE 90 gOes § HBNOND Gind® 8.

The Terminated state marks the end of a process's execution within the operating system.
FO0S BE DDTOR 108 ePeHE® SEAB0 nE HLRKE FJuew 53568 oK EHYHS WOR.

The question presents a process state transition diagram that represents the different states a process (in
this case, Amara's presentation program) can be in during its execution on a single-processor computer.
OGN0 VBN RO DFBO EPISD O ©0HM 9ESEs OB, O M8 owH® eSOIMWDED
Hosen 53 HORWS (609 gOSDOBE, gRMes @Eles HOe8 Bilndon®) 88 HBODS
Sewisan DOG.

The transitions between these states are labeled A, B, C, and D. The question asks which of the given
reasons corresponds to these transitions.

e S gm0 eE@® A,B,C o D e 6GRE 2O &im. 600 0-@Stded gm0l O e85y
08 oeEa0 aod.

Analyzing Transitions and Reasons,
BB O 65 SGECEIN®,

Transition A (New — Ready) / @SB A (290 — ge)=®)

The process is moved from the new state to the ready state, typically after it has been admitted to the
system by the operating system scheduler.

HOOR® 50 TPl 8O Q)N OHVOED M ©f) EIED, LVDBERS O cPeHRS SEND
MEREOHFWOr OB SERHWO HED DOe®s eQd®.

Reason 2 fits here, Operating system scheduling the presentation process to run on the processor.
esnd 2 @D OrEed, cPeerd oERBn ¥BS oRboEn HWKHE B RS Swwed MO
H5E00 Hwewogne H3®

Transition B (Ready — Running) / &-@&8 B (0)5® — dOan)
The process is dispatched from the ready state to the running state when the CPU is allocated to it.
CPU &» 800 608 wg 80 Judin 6e)a® msded 80 0® HBDKd 0oy EIeR.

Reason 4 fits here, The finishing of saving the presentation on the hard disk. However, Reason 4 seems
more fitting for termination, so Reason 2 still works better here.

4 0 e5ind ePRD ®iEed, oPbom cad BSwed QOUIBHR 5HDR. ewesd O, 4 O® eHRd
g0es 500 oem DS KEH VD e, VDS 2 e5nd HOPVD 6 O8) NS HK) WOR.

Transition C (Running — Blocked) / @o@)8i® C (Q0o® — O8O0 @0 &io)

The process moves from the running state to the blocked state, usually because it needs to wait for some
/0O operation or an event.

oRasens 8 /0 cPemps o) Rl e Ol 800 gdvs D& 50 HOOTL DO
DBOEE 8O gOH0 DE DTOKXO ®RS WOE.

Reason 3 fits here, Operating system suspending the presentation process to let the web browser process
to run on the processor.

eBnd 3 PO OiEed, cPemR® BN BN O ol HvHn BB OIDEd Swwwed
MOHn 500 @R EAIER oeH HRLOEN JOIH® g BQOD

Transition D (Blocked — Ready) / @o@&8 D (080 g — ©o)od)

The process transitions from the blocked state back to the ready state after the I/O or event is completed,
allowing it to continue execution.

I/0 e} B8P goos § orn S0ORn 80 ng 50l B0 D KE)HE HBOWO GPDIN®D
o0& gm0, d® EMOR Huisiew HSRD 98 HEGE.

Reason 1 fits here, Amara saving his presentation on the hard disk.
] 2 es8in® e®WO “rEes, g0 »® odLegw cad Bdwed QOB
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Correct Combination of Reasons,
SHOOE, el ©oeISH®,

A - 2: New — Ready due to operating system scheduling.
50 — cPemEE =5 WMEEDHSHD H3® eNeds He)NS.

B - 3: Ready — Running due to the process being allowed to run.
Qe)®d® — HORn SR S0 98 ER es5inedsl WOMN® 8.

C - 1: Running — Blocked due to waiting for the completion of saving.
MOBHBE — QOB FO6s O® i AR BOR eHneds GOBHO WO &LO.

D - 4: Blocked — Ready after saving is complete.
080 e — QOHP «oBsbé § or Ke)HS.

Thus, the correct answer,
68 g5d, 5O0E BENO,

(2)A-2,B-3,C-4,D—1

~
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11. A page table is
89 9ol (page table) @)

1) a computer hardware unit through which all memory references pass.
Bog o Hwdd® (memory references) ®®S DOy EAD® SOWED €adr® SwDHS.

2) a data structure that keeps information about the pages that are in processor caches.
ono® 585 OmOE (processor caches) &5 89 HIISD eMONOT HDRAIOSM) B Oxwee 6d.

3) ahardware component in memory that facilitates page movement.
89 Oeo0s SEH) CHEDE 60, PWEE &5 €ad® MO .

4) an operating system data structure that keeps virtual to physical address mapping of a process’
pages.
foconn 890 godx C8» o) 1D @B8» god gOIEFKs (mapping) DNGSs) §
cPer® &5 ey OzHRH.

5) a piece of processor hardware that keeps a count of the number of pages of a process that are in
virtual memory.
Powanm gods el gif 89 ®IS MBS § oWENEE &§id €ad® EMORD.

Answer : 4)

Page Table / 89 ®@®

A page table is a crucial data structure used in computer operating systems to manage virtual memory. It
provides a mapping between the virtual addresses used by a process and the physical addresses in the
computer's memory (RAM).

89 9o ©y) D03 PHDK VEEMOD HOO ©eHm SO0OID Remnrd =5 mBm O
BDOMBOD P OFDRH. O HWORKS @D WO O3 B8s oo olvmmmed dmwmed RAM
x5 3B» gm0 B8H0Ere 5O ewnd.

This mapping allows the operating system to implement virtual memory, enabling processes to use
memory more efficiently and securely.

cOR BHEBWOMD VB cReHER® =EA5WD guods Powr HSR HERD 98 oEe®, JORSO
DO OB MHESEED 65® HOSEHD ®Tm HIOD @i 8.

Physical Address / e85 @8o®

A physical address is an address in the computer's main memory (RAM) that represents the actual location
where data is stored. Unlike a virtual address, which is used by programs and managed by the operating
system, a physical address directly corresponds to a specific location in the computer's hardware memory.
95 CBN0E 0y odvmed gm Powed (RAM) @8aw:s Do oo 6 &5 O DO
gid o SOmB FHeiEHn DOR. RE0Hs ¥BS @B WO 05 cPVemrd® oSN OB
DEDMDOID WOD FHOB BN 6P ead, cIHD RBHXE cd@IMMed €adr® PoMed HEOm
SODRDO RSO oI 8.

Virtual Address /gods S8»0

A virtual address is an address used by a process in a computer system to access memory. It is part of the
virtual memory system, which creates an abstraction of the physical memory (RAM), allowing each
process to believe it has access to a large, continuous block of memory, even though the actual physical
memory may be smaller or fragmented.

godn RBa0E 0 odv@m efASrD HORNS ¥GS VDD B8R0 =Bm) WO BBHRS.
O® gmds Pv ©ERHed eI, O emIBD dmmed (RAM) dusuwes Sb@gnn oG, & O
HOOBWO AT IS PNHNK NA) 6 AW §O, TR, GAHH VML EMOGWD GEOG®D
gl SciDe 5300 98 oEed.

Virtual memory is a memory management technique that allows a computer to compensate for physical
memory shortages by temporarily transferring data from random access memory (RAM) to disk storage.
This technique provides an illusion to users that the computer has more memory than it physically
possesses, enabling it to run larger applications or multiple programs simultaneously.

o053 DBWO 0y HEdmd gedr Puwed (RAM) e m»OmBmd oid ®DD &t HGE &
x5 P Mo BrEPD alOIMPEMO P8 RN VDN VEOMWO PORE. PP MBI
06 0D BND CIDDO &5 PHVKO O8) 8 PoHWRS &S 00 =0BHEPRSNO W
Q) eem MO, IR KeS 6m) VY DRGDHS OO0 HuITew SO & 8.
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The correct definition of a page table is,
89 9xoOm HOE gbO erOR I,

4)

an operating system data structure that keeps virtual to physical address mapping of process’ pages.
Soacn 890 qods T8o ® ecmtd C8s» god gaorne (mapping) oo §
ePem® =B edm Oz®HRB.

The virtual address is divided into a page number and an offset. The page table stores entries that map
each page number to a frame number in physical memory.

o203 CBo® 8] Gwrwd o6 JBend OO eRe) i 89 KD by Lowed O &
89 gom OF Formd B5EEOD DO® GAEs HOS ®IR) WOR.

When a process accesses a memory location, the operating system uses the page table to translate the
virtual address to a physical address. This allows processes to use virtual memory addresses
independently of the actual physical memory layout.
HPORED P SOMNRDO ©eO® § 80, cPerrd® =B gdox CBH® e®IBD CB®HWDO
e0dbmmn HOPD 89 KD ®Om OB, 6P O DD DD GIIteds SN OB
oD 8» ®)0m S5O0 HWOR D 98 HReR.

Other options / @@} Swae:

1)

2)

3)

)

a computer hardware unit through which all memory references pass
B8og Pow Bmd8® (memory references) @OS WOHm ERAD 3@ cadr® SwKS.

This describes the Memory Management Unit (MMU), not the page table. The MMU is responsible
for translating virtual addresses to physical addresses using the page table.

e®w JSHO WOSeS 0L DERMWO Swwn (MMU) 8o 89 v emed. 89 O9D MDD
c95n C8» c0n gudx EB® «ldboman B3 eesm MMU OoHe eod.

a data structure that keeps information about the pages that are in processor caches
onee 55 PO (processor caches) i 89 68D emOROT HNWSIM) B Ogowes 8.

This might refer to cache memory or TLB (Translation Lookaside Buffer), which is a cache that holds
page table entries, but it is not the page table itself.
eRw 55 Poww e TLB (30bne gedd AMOm) edm 6wy dr &, &» 89 89

—~ o~

gres 508 o) 615 55505, HYP O B89 DRORD eMEd.

a hardware component in memory that facilitates page movement
89 9eans oeH onHEDmd oene, Powed gt cidr® emOnD 8.

This does not correctly describe a page table. The page table is a data structure, not a hardware
component.
ePr 89 DR 5HOICED &m0 eawod. 89 D¥D eFm OZMNE 86 £air® 00D 65)ed.

a piece of processor hardware that keeps a count of the number of pages of a process that are in
virtual memory
Foann gods Pomed qie 89 s adMwsim § onemed gl cadlr® emO.

This option is incorrect as it describes a function that might be part of memory management or
statistics, but not the page table's role.

D DEOMDOEE 6] HDNCERHOR MO Bn ®id MOKRE S8HO WO VBS @
Swden OE®, YT B89 OYed MLHEMO® emes.

So, statement (4) is the correct definition of a page table.
OB, 4 0» CW®m® 0y B8] OYdn HOOE LD erdRR.
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12. The block size of a disk is 4KB. A portion of its File Allocation Table (FAT) FAT
at a particular time is shown below. The portion shown gives the blocks of the 100 101
myprog.py file as well. 101 1
Sdmnn O meiRwe (block) 8wesdn 4KB 8. &® Sdwed emy) dwss
0xed (FAT) eanoes 85550 gdESDONE oo eHmoed 68. O emde 8B 102
myprog.py emoed mede, cieied. 103 | 100

104

Notes:

1 The last block of a file is indicated by —1.
eHOD FORS ML —1 9BS ered.

2 The directory entry of a file contains the block number of the first block of the file.
CWIBOMO GOIE MDOR eaMONO (directory entry) em@xed ogg LREE MO ot £SO,

Which of the following gives the directory entry for the myprog.py file and the disk space allocated
for the myprog.py file respectively?

myprog.py emoed @O emond &) myprog.py emed oce) dmed 608 O & 9f
oOIFH BEEOES Oses com WOON €7

1) 100, 12KB 2) 101, 12KB 3) 101, 16KB 4) 103, 12KB 5) 103, 16KB

Answer : 4)

The question is related to the File Allocation Table (FAT) system, where disk blocks are tracked to store
files. Each block has a specific size, and the table links blocks that are part of a file. The file starts at a
block number given in the directory entry, and each block points to the next, with -1 marking the end of
the file.

Een eWy) dmean 5368 dxO (FAT) ofaBnd odsd 60, OKE ewiy W) H3® oesm mid
eie SHien DO EER. 6P DeEES EMOEDOR 5HEOD LRIE &5 GO, KD 6WIHOD
eMOHS 08 DeE)1S MORMOR KBS WOR. e®IRD MO Ledned @) & &5 DO G
OB Ox gmwod, O JeEKS OWBE SEKd ey OB, -1 eWIEd FOEMB HENE WOR.

Block size

VeEES MO LRIG 4KB

Last block of a file indicated by -1
eWHED GO MO -1 988 e ™

We need to find both the starting block (directory entry) and the total space allocated for the file.
NOBH O (MO £eTBn) 66 XD BE) OS5 WO &I HEaLI B CEDD CHID) OB WM.

According to the FAT, the blocks of the myprog.py file form a chain.
FAT @2 2®, myprog.py e®o® De@es &)@ws oed.

Block 103 — Block 100.
Block 100 — Block 101.
Block 101 — Block (-1).

Therefore, the blocks used by myprog.py are 103 — 100 — 101.

O8s5, myprog.py 88 ®Pm wO» @ de@w dFesd 103 — 100 — 101.

Directory Entry / en®0g ©e8wn

The directory entry always gives the first block of the file, which in this case is 103.

VOB gedrn o S0P eMHEd 5Ef emMOn EA) 6.H, PR gOSDIDHE On 103 .

Each block is 4KB, and there are 3 blocks (103, 100, 101) in total.
0@ JeE:S dn® 4KB O gm0, @® emmod 3 (103, 100, 101) &to.
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The total space allocated is 3 x 4KB = 12KB.
0% WO b O 98 o@ew 3 x 4KB = 12KB 8.

The directory entry for myprog.py is 103, and the disk space allocated is 12KB.
myprog.py 6¢e MO gednn 103 O gud, 608 w0 i mded o8 o®gnw 12KB ed.

Thus, the correct option is (4) 103, 12KB.
e® gD, 50108 dwEen des (4) 103, 12KB.

13. Which of the following is/are correct with respect to a digital signal ?
oD e (digital signal) oBslbens oD DO SHOIOE 8 &?

A. denoted by a square wave
e DOe®m®E (square wave) @B HOreognm 0.

B. contains a continuous range of values
esl®dm (continuous) O 8NEGCHS CRSOD 8.

C. uses discrete values to represent information.
eMOnsr Sewlsan e 08 §, O (discrete) g®®®S ®HSm DOG.

1) Aonly. 2) B only. 3) C only. 4) Aand Bonly. 5) AandC only.
A 8. B soé. C 0. A &) B o@. A C cof.

Answer : 5)

Digital Signal / -8 e-e£)©

A digital signal is a type of signal that represents data or information using discrete levels, typically binary
values like 0 and 1. These signals are fundamental to modern digital electronics, including computers,
smartphones, and digital communication systems. Digital signals are contrasted with analog signals, which
represent information using continuous ranges of values.

o B0 By B8y T08 @B WOBS By 68 EMONOT HERISHND WOD oee) BLGWGS,
RHsens 0 oo 1 05 €800 gOKs. edR &tt) OmEND, SANDI emis oo BBOF ess5ede®
€D gi® %0 VBOC 9eESEDISD oMo HEM) YO0 ©8. HoABW Boet) OBH® oet) O
eB5B0ERD O 20, OB G GOSN SNBSS DB DOBS eMOnOr Hewismn wOB.

Square Wave / e@Q @Oom®

A square wave is a type of periodic waveform that alternates between two distinct levels, typically high
and low, with a fixed frequency and duty cycle. It is called a square wave because of its characteristic
shape, which consists of sharp transitions between the high and low levels, resulting in a waveform that
looks like a series of squares.

MY MO®®EE ) SO0 ©ANM 0 OO DPnt P HVDBERS PHE OH ©HD ON
308 e gm0 LONOLL O LG MO® MOND. gug oo s 308 god BHu
BoPS5 ORS 0RO 08 Eedn ®Hin Ho O 6D MOWRE e MMESES, 88 HdEw:S
eRE DNOY VEIDD ¥ ceem® HO® HWaBHD &t 5.

Let’s consider each statement. / gmm® &8s o 6 E.

A. denoted by a square wave
emQ MO (square wave) @38 Sorognn 8.

A digital signal is commonly represented by a square wave. A square wave alternates between two
discrete levels, typically corresponding to binary values (e.g., 0 and 1). The waveform looks like a
series of squares, with sharp transitions between the high and low states. This is a key characteristic
of digital signals, especially in digital electronics where timing and synchronization are crucial.
0DB) BET)DE DIVIDBERS SHOLI® OFes ewY MOMRHDS. dL® DOM®r SBwm 308
e g0 XL 60, OVNSERS £ORR FOHSO oo 60 (¢e): 0 o® 1) MO® ;mwadn
9HE O S5 HBONS g0 BRE GPIMRS HBD WY DS @S e @0 HEOA
BeR)OR LB EUeMRD, Jereensi® 68038 @eRISEDISD COMOMOR MRL &®
£OYRLBWOMD HOMBPD 8.

This statement is correct.
6OR LMBK SOTOER.
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B. contains a continuous range of values
osa8D (continuous) OO S0EES oDy 8.

A continuous range of values is a defining characteristic of an analog signal, not a digital signal.
Analog signals can take any value within a given range, making them continuous. Digital signals, on
the other hand, are characterized by discrete values, meaning they can only take on specific, separate
values (like 0 and 1).

SR FODS SOORE KB OHEE GeE)D SHODH EEBSMDE Bo DB T EMES.
5500 ©eE)dEd € g8 20BN DE NP gOKS OB b gm0, §0) aRd Be WORE.
gems gm0, Gy ©oet) S8 arrs 9GS ESEn 0, On8 SO vy ®ies Serdm,
c0m® guws (0 o 1 8i&) M.

This statement is incorrect.
cOR® LMBn OIOER.

C. uses discrete values to represent information
emOntr Hewisan oc® 08 §, 88m (discrete) gmons D)dD DOG.

A digital signal uses discrete values to represent information. These discrete values are usually binary,
meaning they consist of two distinct levels, such as 0 and 1. This discreteness is what allows digital
systems to be more robust against noise and interference compared to analog systems, which rely on
continuous signals.

B ©0e5e)0 eMONOr Hewismnn H3® cesm BTy gwrs @B WOR. c¥® Sy G®RSS
ORVHBRS O 68, OB ) () o | 85 O RIOP ccwdsl s 8. AL oet)
® o) «OHm obo® =5 o) ooe® 80 caied oo NEHDOS DRD OeOHD Fim SEAD
O G5 S0 PR Soesn MO g8 OERNGE.

This statement is correct.
e0R oMBK SOTOER.

Summary / @)0)}®r

Statement A correctly describes digital signals as being denoted by a square wave.
A g@n SOI0ED T80 DOSES GBI Qe 6 MOMHNS oy ERe AORB.

Statement B incorrectly describes digital signals as containing a continuous range of values, which is
actually a characteristic of analog signals.

B 2900 088 000w ©ote) GRIE g0ns ge@ R IO e OS8O OB, O AT
DR Goet) DR ESEINGE.

Statement C correctly describes digital signals as using discrete values to represent information.
C ommn R ©ote) HOOED TSmO wOses eadndt Herisan HOPD S8m g®rs @O
DO 6EHA.

Given this analysis, the correct answer is
c®® SuEeCewO O, HOOE SEQO

5) Aand C only.
A 0® C coR.
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14. Which of the following is/are correct with respect to guided media used for data transmission?
oo 68edeernsE Dm0 S ®Ws (guided media) ©BRSREHS com WOO HOIOE OSes) ¢

A. aphysical path is used for data transmission / £ ©Begefnnd m9dn DS ®dm ©d.
B. signal is broadcast through air /e-e8)® Dge®ien ®o®) SmKn 8.
C. Example: radio waves / €€): ©0& 8@ DOc®

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) BandConly. 5) All of the above.
A . A ®) B oofh. A &) C oo, B &) C oof. 90D BOAEP.

Answer : 1)

Key Points of MCQ

(i) Guided media / 808 @@=

Guided media refers to the transmission of data over a physical path or medium. This type of media
provides a clear, defined route for the signal to travel from the sender to the receiver. Guided media is
essential in wired communication systems, where the physical connection ensures that the data is
transmitted efficiently and with minimal interference.

50 DB 05 DD DD®RE &) DNBKS HOM By oBedemnn HIPB. PR OLWEW
DS OBS o) BOSMEE BO @HBE £BO) KRS HO® oeHm ©eEl, HEOm ND®®E
0e0d. Ooson os55edem ©fAHOr Mericecrn DB GONOOS O® DO, GHIDD
OBASVMO® et MHESEED o® GOP NEHTOS 6HDO 6Betenn O D oHd WOR.

Types of Guided Media / wg @@z db®

A. g0 QR Ol

Consists of pairs of insulated copper wires twisted together.
OO Ao 3O0IMB WO EE DR Olens QXR O ©PsOm 8.

Commonly used in telephone networks and local area networks (LANS).

comdm R oo S5n e (LAN) de 2ued ®)dm) 8.

a. Unshielded Twisted Pair / een®ige) gi@dig) qoe aws (UTP)

Used in most networking applications, including Ethernet.
Ethernet gt® e SHERDOF 68O ®)OD 8.

b. Shielded Twisted Pair / Or@e) gi@®0ig) @qoe olewed (STP)

Provides additional protection against electromagnetic interference (EMI).
Seznsd O8mn MEHBOS EMI 80 080 @50 &On@)ds oend.

Unshielded Twisted Pair Shielded Twisted Pair
(UTP) (STP)
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B. Coaxial Cable / o®S@ e Olored

Composed of a central conductor, an insulating layer, metallic shield and an outer insulating layer.
VB BSMBMRE, 3DI0H HIYDS, eRINON RS oo B0y &d)0H HIYES HOSDD 8.

Used for cable television, broadband internet, and other high-frequency signal transmissions.
Olexes’ OreD®50, eRIGSE GFDVNED O HEHND GG CoABD CoeT) PSR OEH)
)15 8.

Offers better shielding and higher bandwidth compared to twisted-pair cables.
RO e Olans DD MeSed D8 ewie, DO 6 9HE DERIS SCED @A) 6cl.

This 1s two main forms,
60K QW® MO e,

a. Thin coxial
b. Thick Coaxial

BNC Connectors used to connect a Coaxial Cable.
oDSED 6B Olas Ofemn 68RsR 5300 eSm HOB.

Conducting Shield
\, Center Conductor

/ Dielectric

Outer Jackt

C. Fiber Optics / gtoxo oeioy

Made of thin strands of glass or plastic that carry light signals.
BIENEE oet) Ole®® e St 6m)) SEISON 08 enE DRSS 0K L.

Used for high-speed data transmission over long distances, such as in telecommunications and
internet backbone networks.

8eR ©oe€® ©om gSOLBR e MOO® S E@ 0 ®0H) gledd v 0eeenn
©em) ®)0m) 0.

Immune to electromagnetic interference, capable of carrying large amounts of data at very high
speeds, and can transmit over long distances without significant signal loss.

Sens’ O8mn MNEHDOS DD £H»HB0, 9 9ug eBrnds Smp D DL Olewe
@8 BB g8 g0 OIEDHO ©Y ©eE) FRIDNES eMOD EB 0N oBeteEnn BE
L.
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(ii) Non-Guided Media / 508 emds ®han

Non-guided media, also known as unguided media or wireless media, refers to the method of
transmitting data without using a physical conductor. Instead of traveling through cables or optical
fibers, signals in non-guided media are broadcast through the air, vacuum, or even water. This type of
transmission relies on electromagnetic waves, such as radio waves, microwaves, or infrared signals,

to carry data from one point to another.

5oY emO®» DB 6] oy 08 DS 6ENE HNESOH DMOO®®D 6O WS , 6HIDD
OSMRDRE S MO T oBedenn H3e® POK Ee®mS WOR. AR e v DS
20®) ®OS DOND) OO, V) 6550 VZOER DIVX, OTHH 6 SEX ©O) BWLMD 65
eP® DLVWEXE ©BePe®, QOINDER DO®, WBE HO® 6 IO toede® 68 GeIOD
©0e8es 85 Oexs O8mm DO® Bm O€) ©OF.

Types of Non-Guided Media / 58 eonde @)z Ob®

A Radio Waves / @088e@ O®

Radio waves typically range from 3 kHz to 300 GHz.
QOSBER DO® L®MBens 3 kHz 80 300 GHz eu58) edinnd «=08.

Commonly used for broadcasting (AM/FM radio, television), mobile communications (cell
phones), and wireless networking (Wi-Fi).

Sman 6eH e ®Bm O (AM/FM eb&ewid, Oted)®d), Svd oxSedemned
(85:® gODO®), Ol OB HEDO® (Wi-Fi).

Radio waves can travel long distances and penetrate through buildings, making them suitable for
widespread communication.

QOSBER DO@OERD EX €0 ®IS WO eMAANBE HO®) 858, VP, ) adC SHedeHwes
OE®) Ken 0.

B Radio Waves / @088e@ 9O®

Microwaves operate in the range of 1 GHz to 300 GHz.
Dge ®0® 1 GHz 80 300 GHz ¢x0) adonn Sosen 8.

Used in satellite communications, radar systems, and point-to-point communication links.
Dt ox5edem®, LD SERH o 6rIY D) oxHedesm ONE O MO 8.

Microwaves require line-of-sight communication (the transmitter and receiver must be in direct
view of each other). They are less prone to interference but can be affected by physical obstacles
and weather conditions.

BEE DOWOERD €GB HSHEBEeN® HGOBB 68 (Bekewn 05 ERSH OSeMes &aLy
eagdensl B0 OR). 50 NEHBOVWO @Sl § HYS @30 D &) WEOHD
IO SHe®sS O ESE.
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C Infrared / gedicss S0%n

Infrared waves fall just below visible light in the electromagnetic
spectrum, with frequencies typically ranging from 300 GHz to
400 THz.

geliowim Hogn Send §Fww OLIMOTEE €avs®)® HERIDD
eHD 0160, Baxm o@asenss 300 GHz 80 400 THz exo)
B QD ©0.

Television

Used in short-range communication, such as remote controls, S,

wireless keyboards, and infrared sensors. — -
08D BIED, MBS OBD PROIEONT B® GO Boede oy nimred Radiations
5 0 MR 6O5HBeH® OEH @M WOR. =

Infrared communication is limited to short distances and
typically requires line-of-sight. It does not penetrate walls, which
can be both a limitation and an advantage (for security).
geliotn osimedemn 6w 00 BB O DO HIVDBEDS
eEEne) Y. OO IBHOED 858, eMw® GO O® BLOS
oo OBrS 8o ardn (posed oem).

Remote

Let's evaluate each statement with respect to guided media used for data transmission.
e oBekdemnn o DSm O HHY DB HBRSNEDS OF O LWH® OB @ DOY.

A. a physical path is used for data transmission
oo o8edemmnd et =dws wdn 8.

Guided media refers to transmission mediums that use a physical path for data to travel from one point
to another. Examples include twisted-pair cables, coaxial cables, and optical fibers. The physical path
ensures that the signal stays within the medium and is directed along a specific route.

5o D3 ) o O ETerm 80 208 SOHKO ©®s DR ocH @I OO
O DO ©SePgeEn DABRS 8. MO e GRS @VE Olais, oRSeD 6w Olers
0N LG DS GIOES 0. eISD DMDOMD Her)d DABD NE CO5® DS HEFOm DDO®ES
Rded 6wy WO I DD codd OB

This statement is correct.
cOR LMK HOTOER.

B. signal is broadcast through air
©oee)® Oe®ien ®HOM dmwm 8.

Broadcasting signals through the air is characteristic of unguided media (also known as wireless
media), not guided media. In unguided media, signals are transmitted over the air, typically using radio
waves, microwaves, or infrared signals.

DB DM oet) SMmHn 500 ¥ ecXdm oY eMOH (Olens OBD DA eENE, BIES
e0) 5nE MO VNSOR EBBINHED. 5T MO VNS DEE, VNSRS LEGM] DO®, WEE
D0® 60 geRiom ter) @B WOTS DM HO®) oer) HBeSeEnn 8.

This statement is incorrect.
600 LmBn BIOER.

C. Example: radio waves
€ce): @08 8e@ MO®

Radio waves are used in unguided media, where the signal is transmitted through the air without a
physical path. This is typical of wireless communication, such as Wi-Fi, Bluetooth, and radio
broadcasting.

QOSBER DO® @B WOH) EINES HHE eMde DMSOR O MO OHE cwIH DNLGBHS
emOD DD HOM) toex) olePgenn 8. 6®n Wi-Fi, Bluetooth ©& @Dside@® dmean Oi5
Al OB ©5e0e®5H6ed PDHDs 8.

This statement is incorrect.
e0® LMBr BDIOER.
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15.

Statement A correctly describes guided media, where a physical path is used for data transmission.
el ofeldesnn 0e® eI MNLODS @ITm WO SNY DS A SO HOOED BESHO WOR.

Statement B incorrectly describes signal transmission through the air, which is feature of unguided media.
B gm0 D)0 &0e) eeet) o8edemnn Di0E e S8m0 OB, 80 HHE ede DNSOR RBEINDE.

Statement C incorrectly lists radio waves as an example, which pertains to unguided media.
C om©oo 33 @DADER DO@ BIOE 6@ RIBEH®D DO 5 MO, O® HHE eande) AVSDED &S €.

Given this analysis, the correct answer is 1) A only.
c®® BEeCeud gD, SOOE Bgn0 1) A o0H 8.

Which of the following could be used to digitally represent analog signals?
©Be® (analog) e, gbo (digital) e@e Hotwgne 5300 com DO ®HIPD g & &?

1) attenuation 2) decoding 3) distortion  4) pulse code modulation 5) synchronization
Oed® Semmnm Bwadw Sesem e HsH® ©OYRLBHWOID

Answer : 4)
Key Points of MCQ

(i) Analog Signal / 8860 &-e)®

An analog signal is a continuous signal that varies over time and represents physical quantities. Unlike
digital signals, which take on discrete values, analog signals can have an infinite number of possible
values within a given range. They are used to represent real-world phenomena like sound, light,
temperature, and pressure, which naturally vary smoothly over time.

B0 eIl Of MREOY 60 CONE O HH IS OBV SewisHn WOD GRNIVE
0o )0, O8m Grrs GHm B80Q Gott) 605 ead, HIMEEIE et) DD & &8 el
DE TGOS GOOS HI® SN, WERD 0 SOMIND QOO eE ONS B VMIE®, EERIM®,
CENTO® 0 BRH® O ot 6y ©BEW SHewismn HERO &) éndon 8.

(i) Digital Signal / -8 ©-ex)©

A digital signal is a type of signal that represents data as a series of discrete values, typically in binary
form (0s and 1s). Unlike analog signals, which are continuous and can take on an infinite number of
values, digital signals are quantized and have only specific, discrete levels. This makes digital signals
more robust against noise and interference, making them the preferred choice in most modern
electronic and communication systems.

oD 0oee)0E KY) EVBens £ moens (0 om 1) S8 gwrs AEDS 6Ee B
SOOI DO Boest) DODHE. GINEERIS ott) 6O MO, AR O DD OO ER) O
atd, B80Q @oee) QRENSRD O% o &) giries 50, 8dm ®J08 COR. 6L ERAICH)
20® 9eERBESD 66 05i5Hedey SEAHDE DY WS X0 DD o WO, ;dewn o
NEHBO® BED HeOHD HBOF Gote) D GBHOB BOGR.

Conversion of analog waves to digital waves / @80® ©0:® o D0® OO =30LID®

The conversion of analog waves to digital waves is a fundamental process in digital signal processing,
enabling analog signals (such as sound, light, or other physical phenomena) to be represented, stored, and
processed by digital systems. This process is typically achieved through Analog-to-Digital Conversion
(ADC), which involves three main steps: sampling, quantization, and encoding.

5500 D0® HHm HO® DD &ddbonn HO® HBOG Goee) arweed YRm HORWES s gm0,
o500 ocet) (Oe, §ERID®, 6] DN emIBN BBEW Oif) HBOC SEH OGS Horegnn HS®O,
@) 5300 o G0 & 0. 6P FHHIORW MPVDBEHRS MBS DO®E ERSes Analog-to-

Digital Conversion (ADC) &%) 8o g0 900 ge B8rd0 nod Ginesd 0. HER, SRBDO®D
o® oo H3e.

~
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(i) Attenuation / &teot3®

Attenuation is the reduction in signal strength as it travels through a medium. It is a critical factor in
communication systems, affecting both the quality and range of signal transmission. Understanding
and mitigating attenuation is essential for maintaining reliable communication, whether in wired
networks, wireless systems, or audio transmission. Techniques like amplification, repeaters, and high-
quality transmission media are commonly used to combat the effects of attenuation.

Oed® 8 PVBHS DO®) GO WO B Coer) BB g8 OB dr ox5eden oEABHOE
HOMBOD EINDR O GDHO, GoeE) HFeSEIEE OINTRWMOR 6 SOB® KD GEWO®
RSB, ClaSom &E, Ao OHm SERE 60 s oSecdefnn NN OB SEDIRE)ID
055edemns OB @iB® oem DR S0 §ORIR WO WIBR om O HE® goSOGS ©O.
SESMOM®, HOPLDD B O HPBOE oletdesn NN O GEBH VR VMBS cLOE
Se® Ee® HED 0D 08 H3PD @Sm WOR.

(ii) Decoding / SesSoexm

Decoding is the process of converting encoded or compressed data back into its original form, making
it understandable or usable again. Decoding is an essential part of communication and data processing,
as it allows systems to interpret and display information that was previously encoded for transmission,
storage, or security purposes.

SeSomn B8 cTOND WO EE, 68 HBBHD B MNOM 08 G SO0IErD aldbunmn H3e®
HEORHE, &® ody 6BOI® Bm ®if &) WM WE OH VOO o DOR. BFeLSeI®D, OIA)
539 o8 MOBED GOYY SEH) RS GBHND WO @ 6MOPOr adbdnn HZPD o®
geboran 5600 «odfded 98 0ee® DS Jeran osBeSeed 0B oD KRS
GOBOGDS GoOR.

(iii) Distortion / SaBw

Distortion refers to any alteration or degradation of a signal's original form or characteristics as it
passes through a system, medium, or process. This alteration can affect various types of signals,
including audio, video, and electromagnetic signals, leading to a loss of fidelity or quality. Distortion
can occur due to several factors, including the physical properties of the transmission medium, the
characteristics of the devices involved, or environmental conditions.

Bwad 53O we) efadwe, B0 ) HWORWE HOM GOS WoOH SO Ger)ed B ;wadecd
s EUemde HBOE OOV oo BOHPVS 8. 0P D B OB, cavs 0 Jeys
80w o) Gi® I8 BOLMEE ©r)OED et ad D0, O0 JEDKDSVMOD )
QIR DO ond 80 ey 8. oBetdesn NBEE IR QEM®, BN CS)®OR RPN
s 2)30dn HSCONS Gin® ©ND S8 Ho) Swad 8 Bedn ®/uw.

Pulse Code Modulation (PCM)
Sesicen ey bhumn

Pulse Code Modulation (PCM) is a technique for converting analog signals into digital form by sampling
the signal, quantizing the sampled values, and encoding them as binary numbers. It is widely used in
telecommunications, audio, and video applications due to its ability to accurately represent analog signals
in a digital format, enabling high-fidelity transmission and processing in digital systems.

Sl ey YOSNG ©F oet) HHEeds, B FONS SRMHNH HORS om £ORL ©RN) E
eSomn 5308 &IOS Gote) Gy S00terd edoboan H3e® MmSend. O SR ©eE®,
@03 0o Irs eHePOE AMED MBSy Dses BS0C MWIBHEHS OBE® oet) SOIOED SOOI
@%@a aid B 5w), gog dEDINd0 olegdenn o HBOCE o5 NE HIPHRD HBL® &iH
S5

Synchronization
CRYRLODOIC

Synchronization is the process of coordinating multiple systems, devices, or data streams to ensure they
operate in harmony and are properly aligned in time. It is critical in a wide range of applications, from
data communication and network operations to multimedia playback and multithreading in computing.
Effective synchronization ensures accuracy, consistency, and smooth operation across different systems,
preventing errors and enhancing performance.

OOPRLWOIB K VY SERD, €O® 6m)) B EDINKS OWYND T Ox VD 6® Hwdm
edEI0 58 cer coewid 6D 20 codn H00 0 HBISIDOIME H3e® HWORKE. eT™
055edemed oo )R PeHRTOR B0 ARDNS MO® MON® 06 SSOMWWOMEE e )0 HE®
e0) O3 L0LHD 6KEE HeHm O g Die®my 8. dEED HRYHLLWOMK TR SEAD HO®m)
BODesMD, GHWEMD 6 QOO FHIMCHON oedm OB, ecje DIEoR o MHG NND O
E@gn DOB.
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The correct answer is (4) pulse code modulation
SHOIOE B0 (4) Bedie» ey YLLsHw O

Pulse Code Modulation (PCM) This is a method used to digitally represent analog signals. It involves
sampling the analog signal at regular intervals and then quantizing the sampled values into discrete digital
values, which are typically represented in binary form. PCM is a fundamental technique used in digital
communication and audio recording.

S ey JOSHND B0 OBER o) &Hm R Hoten 530 @MBm) O PORH. OWO
o500 ©oer)d SHos ME SOBRS DE DWXER O 6SEd HWIE FOKS VNBERS £OB® IMOBHS
BOtegn O SODD ©oAB SXRS DD &@EN HA® ioesd 8. PCM s 8803 osi®edemn
0 @03 800w HGePE =MPm DO [T DSSHNEE.

Why the Other Options Are Incorrect,
cOns dwEe OOE &id,

1) Attenuation / 9@ 8®
This refers to the reduction in signal strength as it travels through a medium. It is not a method of

digitally representing analog signals.
cORS gems WOSES OB VNBWES HOM OB WON B8O Goek) LAEMON &f) BOR. d» uBe®
oee) G 6RE Hotemn H3e® PR®E emMed.

2) Decoding / Sesoan 558
This is the process of converting encoded or compressed data back into its original form. It does not
involve the digital representation of analog signals.
GOK NN WON EE 6®) HEBRY eFm 8 Y3 S0tiewd aldbnan H3e® HORKR. &
OB50® ©er)DR B HOILI®D HIHED MED.

3) Distortion / Swed SS
This refers to the alteration of the original shape or characteristics of a signal. Distortion is generally
undesirable and is not a method for representing analog signals digitally.
eO® ©er)Dn YC HA0 6 e O H3® gems WOR. Swad HO® VNSRS HNEH
0% o0 OB £B50® oer) Ghm ee Hotemn Hie® PIWE emed.

4) Synchronization / @@L HEOLD
This refers to the coordination of events to operate a system in unison. In the context of data
transmission, synchronization ensures that the sender and receiver are aligned in time, but it is not a
method for representing analog signals digitally.
B OwYnd S S50 oee BeDS oPASIOME ORS HeMHS ewed. T
oBcdesn osicdhon nE, COSM 66 @BDE) HoPm OO0 HRFYHLIVWOMN® 0HBD OB,
YD O ©BHO® Gote) Gy ere HotwEnn D368 PRLE cmed.

The correct choice is Pulse Code Modulation (PCM), as it is specifically used to convert analog signals
into a digital form for processing, transmission, and storage.

BSOE e300 Sesen oy YLLsNG 68, O SeEeens OBH® oer) INHD, oBePesnn 6.
®8) 500 sem o MOnEs 90 =dobomr 5380 @B OR.
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16. Read the following sentence:
con OOSB Hudsis.

When devices send and receive data over a network, a protocol is used uniquely identify the sender
interface and the correct delivery of the data to the receiver’s interface.

BEWS HO®) E2HORS eTm WOP ) P Bedm» 0, OSMEE PNOIPHIND GFHDSO
DEMONHVO ®) DOVDIES GRORHINHO SHONOED B CMMODRVD SO (protocol)
BOIE)OIESS.

‘What is the protocol that the writer in above sentence is referring to?
90D DHIRHEE OBm® GeHs DO® HHDDOTL O &?

1) FTP 2) HTTP 3) MAC 4) TCP 5) UDP
Answer : 3)

(i) FTP (File Transfer Protocol) / e @@t So@OE0

FTP (File Transfer Protocol) is a widely used protocol for transferring files between computers over a
network. It operates on a client-server model and provides a standardized way to upload and download
files.

FTP (e®®) 5@t Hu@0Rn) 0 S)ens o) admgnm oo emiy or 530 oesm dHED
28m) O» eeliewind. &® client-server MwaBoe Om FOIEw O OO @Y EAOD
5000 om Mo HOPD CBHOD PIWES HeK®.

(ii) HTTP (Hypertext Transfer Protocol)

HTTP (Hypertext Transfer Protocol) is the foundation of data communication on the World Wide Web.
It is an application layer protocol used to request and deliver web content, such as web pages, images,
and other resources. HTTP is a fundamental protocol for web communication, enabling the retrieval
and exchange of resources across the internet.

HTTP ©8) e@inm Ox&m 608 gibed iy o55edemeld ccxndB. &0 08 89, B85890 o®
cOas 6l 5 0 gSLOHRS ECRPD ©® ede) &l MO WO enred (D0
50@0RwH. HTTP ke 60 05i5e8emdn oem O Rmw HoDORHRSH, asobeen ®oe) o8
Y WO o 5HOVIOr B3R 6Hwn WOR.

(iii) MAC
MAC (Media Access Control) is a sublayer of the data link layer (Layer 2) in the OSI (Open Systems
Interconnection) model. It plays a critical role in controlling how data packets are transmitted between
devices on a local network (such as Ethernet). MAC addresses ensure that data packets are delivered
to the correct device within a local network.
MAC (@@ gedn oeon) g OS] (Bdam €8 goind oBasidm) @ECES ey BRSNS
800ed (Layer2) o S000H. e€Bn 8)RMD (Cobemd Oi5) co)l® MmO B orwmd OBegeENe

0 PWOB EHn DEEE dn HOMBRD MOEMORE @7 DOB. MAC BBs» 868 csm
a0 eERR RNE BE SOIOE =M 60m @A) 66 D oot DO,

A MAC address is a unique identifier assigned to the network interface controller (NIC) of a device.
This address is used to ensure that data is delivered to the correct device on a network.

MAC RBoaws w8 Eorond &SR guao@ams @eme (NIC) dn =00 aid goons
HEDDIHVE. HEKD HOIOE, £)0H0H 60D &5 @) EQ b H3® s c0R B85k @S 8.

It is a 48-bit number, usually represented as 12 hexadecimal digits, divided into pairs by colons or
hyphens (e.g. 00:1A:2B:3C:4D:5E).

&% @Q 48 o Om MO, OVNBERS B8 £®® ©@N 126 s oL O DO, BOT
e®) aBms P88 wve dvers eE ai» (€£).00:1A:2B:3C:4D:5E).

The first 24 bits (6 digits) represent the manufacturer’s identifier (Organizationally Unique Identifier,
or OUI), and the last 24 bits are assigned by the manufacturer to uniquely identify the device.

e @9 24 (9RTD® 6) HBLEDDES DEHTMOND (BDNMBODO GBS DEMDIHD, )
OUl) Sewisan O DO, SO DS CRH HED G0 HEewmn OB gdo® 9
24 200y Eed.
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(iv) TCP (Transmission Control Protocol) / o8egdetn oo So@On
TCP (Transmission Control Protocol) is one of the core protocols of the Internet Protocol (IP) suite,
and it plays a critical role in ensuring reliable communication between devices on a network. It
operates at the transport layer (Layer 4) of the OSI model.
TCP (0:8egesn ©)g® SoOR®) 0g gsiabeie So@OEn (IP) ®d0eed YT HoDORS Owe
0 D0 OB HERWD ECOXG G0 OEOINE)ND 03Hedemn wobnm HOeBE BHoOMSOD
DOE@ORE 99 WOB. &w» OS] ewmaded oDwme Bd0ed (Layer 4) Boidn 8.

TCP is essential for ensuring that data is transmitted reliably and in the correct order across networks.
It manages the complexities of error checking, flow control, and congestion control, making it the
preferred protocol for many internet applications where data integrity is paramount.

R BO®) e5m SEDERHD ©H SHOIOE BEeOED nlegenn d& D owdn HE® eesm TCP
gondes 8. &0 ccje olse 53O, D CIEHE 6 DERED SEND HO® BN
DEDMDOIMD OB, eTD FGRHOMD o) e®S 0% ee®)) GSHLL)R 6wed® HEeH ON DD
DD SHOPDOBK VDD o8 wOB.

(v) UDP (User Datagram Protocol)
UDP (User Datagram Protocol) is one of the core protocols of the Internet Protocol (IP) suite,
operating at the transport layer (Layer 4) of the OSI model. Unlike TCP, UDP is a connectionless and
unreliable protocol.
UDP 0o gsoboe 5o@0pw (IP) ®doeed 8Bm SHwu@den s O, & OSI ®ERed
O S00ed (Layer 4) §wsiem 8. TCP @8 eam® UDP g odsim O8n oo 6O
DE eMHD HODDOBDER.

UDP is a fast, connectionless protocol that prioritizes speed over reliability. It is well-suited for
applications where low latency is crucial, and the occasional loss of data is acceptable. While it lacks
the reliability features of TCP, its simplicity and efficiency make it ideal for certain types of network
communication.

UDP %) 8E0e30s500d 08) e80nd fasdn 6e® 68xds, oBasido 08 eeedietien.
88 o®en HOMSOD O eKed® HeH O MES MiEeS, BB PEHD Ty MBOR BSEOD
ann. ®0 TCP 8 Bdondnsided ezt eam@d §oc, 88 6o D 6o MLHRPEIMOD
gro® OLWdE BHR OSBSeHn HEHm OO DAY Qem 8.

The protocol referred to in the sentence is (3) MAC
Ozed ocHms O S Ew (3) MAC ed

Explanation / etet€@ H535@

The sentence mentions the use of a protocol to uniquely identify the sender interface and the correct

delivery of the data to the receiver’s interface.
0OSMeE FROIRHID GESDD eRM HED) WIHVD O @IDVWEE FROIRHEND 60D £ HOTOED
eRe) adRd 5HwPRw: @8 HO® Dwned BEeHS ©8.

MAC (Media Access Control) address is a unique identifier assigned to network interfaces for
communications at the data link layer of a network segment. It is used to identify the sender and receiver
interfaces in a local area network (LAN).

MAC GBor 08 &g oD 50 688D €006l os5edes 6e® SR GRORHNHS eOm
00 I8 o3 HEMHHOB. On efdGr @ewm (LAN). cdsmed om @D guoi@mens
BOES ®IHR0 ®HIOm WOB.

FTP (File Transfer Protocol) and HTTP (Hypertext Transfer Protocol) are application layer protocols used
for file transfer and web browsing, respectively.

FTP (File Transfer Protocol) @& HTTP (Hypertext Transfer Protocol) we) S€edORs ewg) ©O@)0®
om 60 gudnn 530 oem @)8m O 6red (SO0 HPRWES ©8d.

TCP and UDP are transport layer protocols used for delivering data between devices, but they do not
uniquely identify the network interfaces in the way a MAC address does.

TCP @& UDP 08 cor® gm0 eom ede) ondd oem o)dm D0s gDms 6800 5o 68,
2@ §0) MAC BBons D0 HMOKD SR GORHIND GBS 6RO HED) DD

~
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17. Given below are some characteristics of Transmission Control Protocol (TCP) and User Datagram
Protocol (UDP) :
one € gies oledesn s 50@ORed (TCP) &) =56cd ¢y odd 5Huw®deed (UDP)
et HBORRD.

A. best suited for applications that need high reliability and where transmission time is less critical
95¢ IEDIEDHBONS 6m HBeden MED OMOE Die®ms eMDe 6KEd HEem 9B rIvs 5.

B. faster and requires fewer resources
e0mOY ©® &8 0o LIRS GOGS .

C. guarantees that no packets are missing
DBe e (packet) & O OO cHBH .

D. packets may not arrive in order
CEIE GHBEOEO MRV 98 &Y.

E. used for voice communications over internet
gS5abER® HO®) DOND HSSHBeMO ®IDD 8.

‘Which of the above are the characteristics of UDP?
ooy Sois UDP 8 e dfes e@®) &7

1) A,Band Conly. 2) A,Cand E only. 3) A, D and E only. 4) B, C and D only. 5) B, D and E only.
A, B @) C o@8. A, C o E eof. A, D o) E c@8/m. B, C & D c@&. B,D & E eo&f.

Answer : 5)

Transmission Control Protocol / ©8egdesn age SHuo@dgne (TCP)

Transmission Control Protocol (TCP) is a core protocol of the Internet Protocol (IP) suite, which operates
at the transport layer (Layer 4) of the OSI model. TCP is responsible for providing reliable, ordered, and
error-checked delivery of data between applications running on hosts on a network. It is widely used for
internet applications such as web browsing, email, and file transfer.

ooz @e® Hu@OEw TCP vy gsobee Ho@OR® (IP) J0Eed YT SoDOB® O® GO
& OSI emwaded eOwe S0oed (Layer 4) §) D08, B)RMGD No0D @ HWISOD O 6wed® gmo
B0, aiEndd e o ecie obn ety ede) ol oes TCP oD e0k. O O RO,
5e8@ om ey HORG® 15 gIHLS)R 6Ked HE® VRED ®IDHm 8.

Characteristics of TCP/ TCP 8 ewi®®

(i) Connection-Oriented Communication / @250 @0t oafedemnnm
TCP requires a connection to be established between the sender and receiver before data is transmitted.

TCP e ©Scgdegnn HOPD 620 KOS 66 @®HDE GO HEISIMONS 68 DO @IHD
gO®n 68,

(ii) Reliable Data Transfer / 88008wn oo RONOO
TCP ensures that each packet sent is acknowledged by the receiver. If an acknowledgment is not
received, the packet is retransmitted.
0O i@ SwIQDEe @®D®n) 588 BEev® 8 @0 TCP sodw DOk, BEXI5RVN emEIRess
®8, eI »Oy olecPemnn 8.

Each byte of data is assigned a sequence number. This helps in ensuring that data is reassembled in
the correct order at the receiver’s end.

0@ AB3 eHYEDOR GHVOD HOWHD ©DOH EED. OODHEE ewEded vl SHOTOE
GEBEORD MO® ODES WO g5 O cody HOPO 6®r cemd 8.

If a packet is lost during transmission, TCP detects the loss and retransmits the missing packet.
ofedetne HGeBE il ond §oeans, TCP G HEMers oNBy ©wogd adm
oBegdenn wOR.
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(iii) Error Detection and Correction / egj® o @& on 50t0E H3®
TCP includes a checksum field in its header for error-checking. If a packet is corrupted during
transmission, it is detected, and the packet can be retransmitted.
TCP &8 &Gbeed ecje i@ HG® oeHm cOnd edpns gt 8. olegetnn HSeDE
e1d00w 8 & GRS, H® GMOOIB DO BSM) GO, 1IN0 MNOD HBELSBIND WE HLW.

TCP ensures that data is transmitted accurately and any errors or issues are corrected.
TCP & et HOOED oBekdesnn O D 06dd O oo HBLS ecjers s @WO®
SO0 WO gro.

(iv) Congestion Control / ®ee® Q)@
TCP includes algorithms to detect and avoid network congestion. If congestion is detected, TCP will
reduce the rate of data transmission to prevent further packet loss.
TCP & meden HE® OO0 0 &) @0 §iEe@On® et 8. HERED GMOOIN®D
§Oem), MRS il 58 O° Oiglso® oem TCP ey oledesn 68w &8 DoOe) &im.

(v) Full Duplex Communication / 86%n €850 oa&eScmn
TCP supports full-duplex communication, meaning data can be sent and received simultaneously
between two devices.
TCP gben €950 a5i8e8emn 6eH) om® 506, O58 €)@ el G0 HOO 5y IO
0 DD ®ife.

(vi) Data Segmentation / e85 2250a®
TCP breaks down large data into smaller segments for transmission. These segments are reassembled
into the original data at the receiving end.
TCP oBegdesnn 6csm IR oD NE) MmO DD Jc OB @ s EIFE® ewEded
88 eOED WD Sy WO EIER.

Examples of Applications Using TCP
TCP a8m) 90® 60ed aem Ee)HoM

Web Browsing / ¢®8 godwSe - HTTP/HTTPS
Email / 8egs onexe - SMTP, IMAP, POP3
File Transfer / emg) go@c® - FTP

Remote Access / €030 g@e8ww - SSH, Telnet

User Datagram Protocol / 23Gen ¢t oHS SHwo@ogwe (UDP)

User Datagram Protocol (UDP) is a communication protocol that operates at the transport layer (Layer 4)
of the OSI (Open Systems Interconnection) model. UDP is a connectionless protocol that is designed for
speed and efficiency, sacrificing reliability for simplicity and low latency. It is widely used in applications
where quick data transmission is more important than accuracy, such as live streaming, online gaming,
and Voice over IP (VoIP).

e0BED om oMo S5O (UDP) v OSI ®ERed g &80ded (Layer 4) Hosidn O
ox5edes eediewien®. UDP g 68vn 0o bried®md oes SOEn B0 &5 o8sim)
OB HPOREHD, HOR VD 0O & LPEH B SGBOERRFO® Wie WOR. 680 LB, ALBGD
88y @& Voice over IP (VoIP) 88 500esmm0nd O8) 9508 ey ofegdesnn Dic®ms & ened0r
0% AHED @S ©B.

Characteristics of UDP / UDP & EtSe®

(i) Connectionless Communication / 828 08n oeSHedcon
UDP does not establish a connection before transmitting data. Data is sent in a stream of independent
packets called datagrams.
e oBedemnn 530 ecd UDP 68sfamdn:s SD)8m emmod. e5o 0dg) @RsesS efD)@t®
eRE MESEO® SD)N® &l CDBHD NE ©.
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(i)

Unreliable Data Transfer / 860 ©¢ ool cdo HONOWD
UDP does not provide acknowledgments for received packets. This means the sender has no way of
knowing if the data was successfully received.

UDP @i@® &wd oes) BES® @) eamet. c@Rs geome wosies eoio ednmd Eiaes
el et @HPD OIMO POWES MBS VORE.

If a packet is lost or corrupted during transmission, UDP does not retransmit it. The application must
handle any data loss if necessary.

ofedemn gHON0 awdldl axd O e®) dom & awm®, UDP &r oo oSedesnn
CMDOR. FOGs HB 6ne® J® v FRIHDOE HNBOSH QO®.

(iii) No Ordered Delivery / gien88 g ede)aides emdim

UDP does not guarantee that packets will arrive in the order they were sent. Packets may be received
out of sequence, or some may not arrive at all.

ermd 09 gaSEedrEd oiBegnm 200 UDP oodmd eed. oimd gasgedts 80m @idnm
DR, HMEDD N0 HREED eMSTBeIS) &I.

Unlike TCP, UDP does not assign sequence numbers to packets, so there is no inherent mechanism
for reordering them.

TCP 6@ eem®, UDP 88 &iod D0 6508 & @) canet, dds &) andn guBgede
IR0 §EO5D SRR M.

(iv) Low Overhead / g8 ee), e

49

UDP has minimal protocol overhead because it does not need to manage connections,
acknowledgments, or retransmissions. This makes UDP faster and more efficient in scenarios where
speed is critical.

UDP 00 ofaso, BExi®S, e ®dn oledesn nE@mmognn H3RD gOms 6mOe) H)
GO SO AN i 600 681K BHOIMBED O 68D O UDP c68vwds &) mboue®
DOG.

Broadcast and Multicast Support / dmoe oo 25 Smmwe 6@

UDP is well-suited for applications that involve broadcasting (sending data to all devices on a network)
or multicasting (sending data to a group of devices). This makes it ideal for streaming media and other
real-time applications.

UDP Souan (9)ped B80e® €0)0® 0 et idd) 6o 8 Smean (Cer® 6®H®mO
ey widd) groey 6ned® HEm CMES MIiEeS. Pr EDID NS O GENRPD VB WD
eRed® oeH O ner ©8.

Examples of Applications Using UDP
UDP 8o @0® ened® o €60

Streaming Media / @@ @@ - Audio ©®2 /Video 8&8ew)

Online Gaming / @B S&)

Voice over IP - VoIP

Domain Name System / 068 en® o€@8e - DNS

Simple Network Management Protocol / ®@0@ &)@ De@ommosn SHu@dEm - SNMP

~
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To determine which characteristics, apply to UDP (User Datagram Protocol), let’s analyze each
characteristic in relation to UDP,
elGeD ety oMo SRORBL ©e® e 0o EHem Hogw B3 oem), UDP o8sd &
o ey SEeCemn WO,

A.

Best suited for applications that need high reliability and where transmission time is less critical
9o SED1ANBONE on ofeden MED dHOP v eMO® ened neH 9 ewims 8.

Incorrect for UDP, this characteristic describes TCP, not UDP. UDP is not designed for high reliability.
it prioritizes speed over reliability.

UDP oo Oi0ER, @@ ewewnw UDP e® TCP 8&8m0 @20&. UDP gog S60ednsdn
6em SHNB DO o OB SHOeMHRBOKD &) 8XKRD LYVBO® cel.

Faster and requires fewer resources
3oy on a8 8o aPns aGO0ws 8.

Correct for UDP, UDP is faster and uses fewer resources compared to TCP because it does not involve
connection establishment or mechanisms for ensuring reliable delivery.

UDP ees 50t0e®, UDP 6805 8o oo TCP o) sooes 80 a8 o8es ando) 20k, sk,
w0 RS BHYDR ex) S0 ede) aide cedm HOO BEe®) VISP GIDED GMED.

Guarantees that no packets are missing
DBe =€ (packet) and eamds OO &b @B.

Incorrect for UDP, UDP does not guarantee packet delivery. There is no mechanism in UDP to ensure
that packets are not lost or missing. This is a characteristic of TCP.

UDP oeem 810EB, UDP ewd ode) ol oofed eanwd® UDP & ©twd ondoe o)
gnoess 99 ondn H3R0 WSS emdim. 6@w TCP & Ewesnnd.

Packets may not arrive in order
eoIE GaBgedEO eIV @B aqIw.

Correct for UDP, UDP does not guarantee that packets will arrive in the same order they were sent.
Packets may be received out of order or may be lost.

UDP sem 850:0€, UDP etmd 08 aunBEceo® cideins 200 ombn eaned. siwd BgedRs
Y WSRO ™) ond OO0 9B &I.

Used for voice communications over internet
asSoba)en 90®) DO6d os5e8emnd ®dy 68,

Correct for UDP, UDP is often used for real-time applications such as voice over IP (VoIP) because it
allows for faster data transmission, even though it does not ensure packet reliability.

UDP oee 50:0€3, UDP edes) 80 IP (VoIP) D058 08 s DIK® 60ed® oe®) =S
@0, ®5%e, O® &wd SEOEDNRFOL KB EMWOD HYD BWOD £ HBSEIND g8 HEHE.

Characteristics of UDP/ UDP & @@,

B -

D-

E-

Faster and requires fewer resources
e0wds 0 g8 0Bos LGS O®s ©O.

Packets may not arrive in order
CE)E HHBECOHED eMRIDOD 98 &Y.

Used for voice communications over internet
FSOLSEG HO®) DOHE HSHeSeHHO ®IDD .

So, Correct Answer is (5) B, D and E only.
OB, HOOE Bgn© (5) B, D o® E =20 8.

~
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18. Which of the following is/are examples for the use of Client-Server model?
edMerism-ese)nem (Client-Server) gmadiec edme GE®) CEHO OSes e@d) & ?

A. A user printing a document using a printer connected to her computer
20 alOMDEO HBASD WO &S Yepws BB odHEmny AW Jew HO®

B. A bank customer accessing online banking services with a web browser
Aoty ®HREEHWOION 608 GMHOBEOE HO®) DLO®®D Ry 6LSDOS O BB

C. A cashier of a shop that accepts payments by credit cards
0800 ed gomi® (cashier) 988 wes @GBS DO® 6WOE MOGISHD

1) Aonly. 2) B only. 3) C only. 4) Aand Conly. 5) B and C only.
A . B oof. C . A o) C cof. B &) C 0.

Answer : 5)

Key Points of MCQ

(i) Client Server / eSO)@® e80))a8
The Client-Server model is a fundamental architecture in network computing where multiple clients

(users or devices) request and receive services from a centralized server.
cEOIEBD e&De)nm MWaDn 08 Ay 6LSD)NNRS (OBHEPRS 68 &) PABLD
eEDr)0nrihs 6680 9ER) B0 6 ER) WS SR SOHIMBEE YT HHad BSEORSD.

Client / e&¢&)0mem)

A client is any device or software that requests a service or resource from a server. Clients are
typically end-user devices such as computers, smartphones, or tablets, running applications like web
browsers, email clients, or point-of-sale systems.

eEDIE)RWERE ) eLSDLNDRHNS LDl o)) oloms e BO® MO ESBEES ©&)
DAE®RD. eEDEBS EIVMBene 3wEnD, SV emiss em) DiBED 5 gdeIm ©OGHED
COr®, 60 RPRO, U8R DI, cm) Sunmd S SERH i 60ed MG WOR.

Server / e )00m

A server is a powerful computer or software application that provides resources, data, or services to
clients over a network. Servers can host websites, manage databases, provide email services, and more.
eEDIRHDEE By RN ®0®) SRRSO ©o8sd, e & 8D 0ers ARDD
eSO 60 ®acwe® KN, 68D)NRSD 0 A OTWOVSO®, £S5 OFYE)
DEOMDOI®, Ce8F 6650 Hredd oo MO e 6€ DE .

Key Characteristics of the Client-Server Model
cEO)E8 eLD)rD Mmmated S EDEH

(i) Centralization / @2s0® S6@
In a client-server model, the server is centralized, meaning it handles multiple client requests,
manages data, and provides services from a single location. This centralization allows for easier
management, security, and updates.
eEDIRIB-68DE)0D IR DE, 6LSOI)NND BAS®D 68, HDB O® Ay L) PSS
®EOIOE, 5D DEOEMDOMB OB, 6 O SOMED 8O 660 K. PR PASOMWOIND
S0 DEIMDOM®, HOBE@D 05 VPR HEE oeHm 98 ERGE.

(ii) Scalability / ©3®@nc
Servers can be scaled up to handle many clients simultaneously, either by upgrading the server
hardware or by distributing the load across multiple servers (load balancing).
esDIe)nn cadle® cHeEd 500 B o DY ED)WHS (WO eI H®) ®O®)
;MO0 ede) ol VB, eMe®)] SIRIBDS WO BOORD 6EDL)PWRS adMI® BE
.
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(iii) Resource Sharing / ®8a8 ee)@&®

Clients do not need to store all resources locally. Instead, they can access resources like files,

databases, or applications stored on the server. e80)10)DESH0 BoER 6O 6EEND ORI
5300 gOu3 eed. § DD, RSO EDI)BMEE G WO IS 6™E), £5D ©FEIDSS
) ewe® 5 ©Bod dm ©edr Bn .

(iv) Security / epdese)©

Servers can enforce security policies, such as authentication and authorization, ensuring that only
authorized clients can access certain services or data.

OR®0 680D) e et 60D EEB’ BK el ARRED GSDL)RDRHO LB D HHB
WO, BOBBND HBH GOBOK O3 MO Bt PEIDRD H3PD 6LDL)BMLSO BIH®.

Examples of the Client-Server Model
eEOE® eddi)wd DMETEE CeIDOH

(i) Web Browsing / e®3 godsia

When you visit a website, your web browser (client) sends a request to the web server hosting the

site. The server processes the request and sends the web page back to the browser for display.
2 03 gAY B8 B0, Ped OV RYHO® (eEDL)WX) OV HAB®
HETDMODBOG B0 O 6EDI)HHMHD PERPN COR. eEDLKDH PR HWOD &)
cebonn oeHm 608 800 5dm godEd0 ©OG.

Client: Web browser (e.g., Chrome, Firefox).
eEDIRBw): 60 gmdue® (ce):Chrome, Firefox).

Server: Web server (e.g., Apache, Nginx).
e6DIr)nnw: edd eddewmn (6e):Apache, Nginx).

(i) Email Services / 5e8®g &)

When you use an email client like Microsoft Outlook or Gmail, the client connects to an email
server to send or receive messages. The server handles the delivery and storage of emails.

®® Microsoft Outlook @& Gmail &5 Bezsd oiend edDe)nwns =8m) ©o® 80,
edDre)nm®) oMo wrtdRd 6 EIIPD BeBF 68De)MHRDO EBRSR 8. e8DE)DI®
Le83 e@e)mide oM @A) H3® HEOWO®E.

Client: Email client (e.g. Outlook, Thunderbird).
eESDEB®): dezgsd el esDe)wm® (ce):Outlook, Thunderbird).

Server: Email server (e.g. Microsoft Exchange, Gmail).
e )onn: dexsd orerd eSMgnme (66)..Microsoft Exchange, Gmail).

(iii) Online Banking / @b00® r-aeOEnm

When a customer accesses their bank account online, their web browser or mobile app (client)
connects to the bank's server to retrieve account information, transfer funds, and perform other
banking activities.

@B ZDOIeDN DO Aty BIMOD HANED Eed® § 80, AYSeE 0D GOOBND &) Sv®
eRe® (e8De)nmr) B:MS MO @) WIHVD, gOfed Mot HERD ©m BN AW
Hmon® Be 5300 Riped L)V KBS ©8.

Client: Banking app or web browser.
eEDIRB): A 6RED 6o O FHOBRD.

Server: Bank's web server.
BEDIL)BWM®: At O BL3DL)IBWM®.
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(iv) File Sharing / e®)&) ®0®)0©

\))

In a corporate environment, employees might access shared files on a central file server. The file
server stores all the documents, and employees’ computers (clients) request access to these files.
MDD 80600l BE, eSODRSD PABD 6®W)Y) EDIE)RRD HOC 6w 6O ed® 8n
BE. 6®E) 6LOKHE BRED 6CR® O DOB, 6o Londses eldvwenw
(c8De)nBs)) e@® 6wy DD QEEMH PEE) &O.

Client: Employee's computer.
eEOIRIBR): cEPMPIEE BOOENM®.

Server: File server (e.g., Windows Server, NAS).
e8D1I)BMmw®: 6™y eSRrm® (¢&):Windows Server, NAS).

Database Access / e ©8e) 8e8®r

A company's CRM system might use a client-server model where the CRM application (client)
interacts with a central database server to retrieve or update customer records.

o0 CRM oo @)lcai®@n )0 @) o0 6®) s H380 CRM ewne®
(eEDre)nmw) PUB® By O©Fe) 6E8DIL)NNNS OB GHDLED DO 68D -6EDIE DD
MmaBes S e Hidc.

Client: CRM software on a user's workstation.
eEDEB): edBrmwes idecied CRM ®agimome.

Server: Database server (e.g., MySQL, Oracle).
egO)nmw: £Xm YL esg)we (¢6):MySQL, Oracle).

(vi) Gaming / §&) S5®

In online multiplayer games, players' consoles or PCs (clients) connect to a game server that
manages the game world, synchronizes players' actions, and ensures a consistent gaming
experience.

ONE e DD HO) ORE, PALSes ecmSenie s edwEnm (esde)nndsl) HI) eiw®
DERMDOMD DO, PAWrSeE THn 6PYRL® WOD, oo SO0 P GHeIBHVS oS
D0 5O eEDC)RDRDO OISR 8.

Client: Game console or PC (e.g., PlayStation, Xbox).
eSDIB0): PO emSSeninn eml odwenmen (ce):PlayStation, Xbox).

Server: Game server (e.g., hosted by the game developer).
eEDI)RN®: B eS)EH®R (€6): B ©OLAV® BB HFMODBOL BLRy) @Ied).

(vii) Remote Desktop Access / 0680 efdSed)s ged®n

Using a remote desktop application, a user can connect to a remote computer (server) to control it
as if they were physically present. The client software on the local machine interacts with the
remote server.

080 eREeDIS cres MDD WO, BOBHEMEEND HIBDE COBNDRS 6P OB HERMDD
530 £0e3D dumEDD (68De)NrD) HBRANH Br ®/iW. EBR NP eL3DeIw
®acme®m® 0680 BN O GINOH®) DOGE.

Client: Remote desktop software (e.g., Remote Desktop Connection, TeamViewer).
eEDIRBM): 080 RGeS Bacwe®mn® (ce): 080 ehde)d aBRSNMO®, TeamViewer).

Server: The remote computer or server being accessed.
eE0I)RWM®: 080 3WIMDD 68 eEI)RHNK Led® O8s ©OF.

~
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(viii) Credit Card Payment Processing / e@00 =@ 6®d® oiod®

In a retail store, when a cashier swipes a customer’s credit card, the point-of-sale terminal (client)
communicates with the payment processing server to authorize the transaction.

B8RO edEeaieD, arBenty cdeniBPmed epid Moo &£0R8 wos 80, Sn:mS
ees cbosnn (eEe)rmn) ®Heend auPm HO® Hem 6O aIMmEd 685D
00 asi5ededn WOR.

Client: Point-of-sale terminal.
eSO)@&w: Point-of-sale ebrsime.

Server: Payment processing server (e.g., Visa, MasterCard).
eE0I)RHM®: W8 arwad® eLDe)Nwn (¢e): S), SOL mE).

(ix) Cloud Computing / 9g)e® =3@enen

When you use cloud services like Google Drive or Microsoft OneDrive, your device (client)
connects to the cloud storage server to upload, download, or access files.
®® Google Drive e®j Microsoft OneDrive 88 SEE8 60 adm) 90 80, ARV E&)1®w

(eEDe)mw) emy) cR®D B3R, VWHED s wednw H3®0 Cloud Storage eE30)e)BEED
o8SR 8.

Client: Cloud service app or web browser.
esdE®w: Cloud e6®) ene® o) 60 godedmd.

Server: Cloud storage server.
egO)nme: Cloud ©®8) ee)e)nme.

Let's analyze each scenario to determine if it fits the Client-Server model,
eEOIED e8DIe)NH MWADND WIEeeNDE, KBS FoOoe HGPD O & BEI® et WOV,

A. A user printing a document using a printer connected to her computer
o0 e3umnnd RS WO a8 Beowwen 868 =dGcwwrn edamw:s femn H3®
Not an example of Client-Server model, In this case, the printer is directly connected to the user's
computer, and there is no client-server interaction. The computer is simply sending a print job to a
locally connected device, which is more of a peer-to-peer interaction.
cEDE® e8DIL)EL &IBeEd eHOMBES 6med, O HOLBDICOHE, Yetn SN0 SOBHERDEIEE
aSomHmnd ©igdd «oBsln & &8 690, EDEP® &8I GSHOFTEIMOBODE eMDie.
alompmn gees EHrd 6O8ASND ECOORMO YeIn MDOEE OB, dn 6 dwed BPOS
a0 b JOH.

B. A bank customer accessing online banking services with a web browser
oty OHREHOION O FHlEOE HOM MO®D Ay OO On SOBHO
Example of Client-Server model, Here, the client (the customer's web browser) interacts with a server
(the bank's web server) to access online banking services. The server provides the requested services
or data to the client.
cEDE® e8I DMETEE CeBOM®L, 6OHE, eLDe)nw® (ScaiBnwer 08 YLO®)
ONE Aoty 660 eOm PeBn O e 68DIIDDS (Viped 6O 68DRINM®) OB
gSLEE DO8B. edDe)nnwr) 588 9Ce® WO @ EOPS &) 5t CEDLIPMWD BLrR.

C. A cashier of a shop that accepts payments by credit cards

0S50 e d qumi® (cashier) 888 noos B8 DO O ®HIODIHD

Example of Client-Server model, When a cashier processes a credit card payment, the point-of-sale
system (client) communicates with a payment processing server to authorize the transaction. This is a
typical example of the client-server interaction where the client sends a request (payment
authorization) and the server processes it.

eSO gD Hwaded MoK, e armideny 6PEH0 ME VORI HWOD DN
80, Sn#md® eoes ofBn (eEDe)ow®) OZeexd goRPm HOR oe® 608 oIWEd
eEDI)RNHD OO OS5eBeHH WOB. ®W EDL)INDN PCRPN (6WIP DHO®) WD GO
egDr)Rmn S8% O® HXOD 0% EEOIE)NW-CEDL)ND FSODHD) BEH) DM CEIDOIDBED.

So, Correct Answer is (5) B and C only.
OB, HOOE SO (5) Bomw C oo 8.
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19. Sender A wants to send the message HELLO to receiver B. Before sending the message, it is
converted to IFMMP. Which of the following is correct with respect to this scenario?
HELLO o» ofglc B 0o 0id@d A O g0us ©. &9 ofHgde widdd a0 &x» IFMMP 280
200y EIeR. 60R GOS0 GLED By BWOON HOOE €?

A. A user printing a document using a printer connected to her computer
HELLO &o@ esg (plaintext) ®» god IFMMP euifwd eog (ciphertext) ed.

B. A bank customer accessing online banking services with a web browser
IFMMP wg HELLO ®» ASCII exmnwn ewed 80 @iede oBOE0E.

C. A cashier of a shop that accepts payments by credit cards
em® wuo (encryption key) +1 O god Sewdme wyd (decryption key) -1 8.

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) BandConly. 5) AllA,BandC.
A 0. A &) B o0& A &) C o B &) C oof. A, B C 8udee®

Answer : 3)

Plaintext / ®0@ &g

Plaintext refers to the original, readable form of data or information before it has been encrypted. This is
the data that is understandable and can be directly read and interpreted by humans or computers without
needing any decryption. In the context of cryptography and data security, plaintext is the starting point for
encryption and the end result of decryption.

BOR e8¢ K QSMEBHNR HEPD 60 effm e®) eMONOrL O B, HWDW o MHMOLR. 6O
eBOI® ®» BB By O 00 HBe TN OGS e FHRHO 60 COWMWORD RSP
D) gbODONG DE DG, QSHETBINW ©® e MOTeH oFebHn BE, OR 6 O
BOHD NOEH HOBHD EBEs® 05 Seoded O™ OBHORRE.

Ciphertext / eS8 esg

Ciphertext is the result of encryption performed on plaintext using an encryption algorithm and a key. This
transformed data is not readable or understandable without the appropriate decryption key and process.
Ciphertext ensures that the information is secure and protected from unauthorized access during storage
or transmission.

B eog Wy oBoL®m FIEe®MONONS ©® OHRoE ®HIBmens plaintext @ B DO® @
comwnn ©5ORMD. erinzs Jewdne RO 0 HOR®R eMIHO PR SSOLHN® WO EE &BD
BB i e eBO® vm co®min. KA HIeVE e nBedenn H3eBE eMONOr KOSBD O
0 gHDO0ens edn Se®s mowe 8® Ciphertext oodn DORE.

Encryption / @&aesioan

Encryption is the process of converting plaintext (readable data) into ciphertext (an unreadable format) to
protect it from unauthorized access. This process ensures that only authorized parties can read the data by
transforming it back into its original form through decryption.

QESDeTOHND KB GO0 PeBBKEHS ok 530 oeHm BoR og (Bdn i cm) ewmee
eeg (Budn emend muwadus) @00 addbomn 5368 HuORKRR. ¢®@® LR Besomn ®HO®)
e 90 08 B &S00tend &ldbnan H0eP8 YEREST SDEORSO RIS Hdn ®HiS O
o5 DOG.

There are 2 ways.
Mo 28.

1) Symmetric Key Encryption / o@88n ogdt qcnetsnenm

Uses the same key for both encryption and decryption.
CTND O JeTHHND O GEHWOR OD® BHO @B WORE.

Faster and more efficient for encrypting large amounts of data.
Soe o LIEE QSnenan H3® oee 8vDsE &) O MLOE® 8.

Key distribution and management can be challenging because the same key must be securely shared
between the sender and receiver.

R0 e2e)mide o DHEPMDOMD GBI S orses S Crd COSD) B RS
g0 HOBBHD 6RO @Y DOH.
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2) Asymmetric Key Encryption / go@88n oot qdnesiomn
Uses a pair of keys a public key for encryption and a private key for decryption.
ROl EOERNS MDD DOR. CHHMD HEH 6M)E RNON 0 SR HEH) QEGDD BRO.
Solves the key distribution problem, as the public key can be openly shared.
eeE YO S0amd eRe) ®» ead DS, BHOr ede) Hde® “Ed Buel.
Slower than symmetric key encryption and typically used for smaller amounts of data or for securely
exchanging symmetric keys.
o088 Bt YSHETHMNRO OR) BSFeMP Om GHO OVDBERS R BB LVIRE OEH)
e®)) ©PF6m Yol HOBBMHD HOBDOT WO ISP BeH) DOD) 6.

Decryption / Sesoen

Decryption is the process of converting ciphertext (encrypted data) back into its original form, known as
plaintext. This process allows authorized users to access and read the original data. Decryption uses a
specific algorithm and a key to transform the ciphertext back into readable data.

SeSomn ) cSoD 6ag (DESneTrnmw WO @ B MNOD O8 B SO0LRD 6l LHH®D
5368 HORBLR, OW BOR 6oE RO MIESES. 60 FORW PEVES cOBEMRESD ¥ eB» ¢Om
ged®n 980 o HrORD i HEHRE. eMuwmn O B &b v A0 «dodboan HE®O
BB 6iCemOnRrS 6® RO ®IBm DORE.

There are 2 ways. / epeno 28.

1)

2)

Symmetric Key Decryption / @88 oot desoan

Uses the same key for both encryption and decryption.
comn ©H SePMH® BN EEMOD OO BHO WO WOR.

If a message was encrypted using AES with a secret key, the same key must be used to decrypt it.
08 RO 00 AES ofnensl ofdRns ecsoon 90 eomd, 80 Sesman HBD &®
©BRO® DO DE BD®E.

Process / §0E®

1 The sender and receiver share a secret key.
COSm 06 ERFM OB BYoD eRe) ®S).

2 The sender encrypts the message using the key and sends the ciphertext.
©0OS®) RO DOMWERS HMODD CBHMND WO GBMWD KORE.

3 The receiver uses the same key to decrypt the ciphertext back into plaintext.
@DDD) TN ¢ HNOD VNS SAND denmn HORVD O® VRO @I WOR.

Asymmetric Key Decryption / go@88n oot Secdoec

Uses a pair of keys a public key for encryption and a private key for decryption.
OROT EOERNS MDD DOR. CBHMD HEH 6M)E NON 0 SN HEM QEGDD BHOL.

If a message was encrypted using RSA with the recipient's public key, the recipient must use their
private key to decrypt it.

eRSMeE e RO 0¥ RSA =)8vens oHoDw:s cSomn DO Gied, ERSe O®
Sesomn 85000 RS QfORD RO MDD BVE EBM®.

Process / §10E®

1 The sender encrypts the message using the recipient's public key.
©0OS®) EASMES e N0 MIOMERS SHMON® CTHIND WOR.

2 The encrypted message (ciphertext) is sent to the recipient.
eBDHD WO® Ee SHON® (cimewmn) ERS 0m DY) EIE.

3 The recipient uses their private key to decrypt the ciphertext back into plaintext.
DIDVR) CEMD ) HOD BIVNS EAWO SenNn HOPD RS BE®RD RO DD WOR.

~
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To determine the correct answer, let's analyze each statement in the context of the message conversion
from HELLO to IFMMP.

B5O0E BEQO HEOn H8® e, HELLO &0 IFMMP ®» ofdd odobomed osiebon 0
0w O mer SceCetNw BOY.

A. HELLO is the plaintext while IFMMP is the ciphertext.
HELLO 6@ e®g (plaintext) & god IFMMP et esg (ciphertext) ed.

Correct, The original message HELLO is known as the plaintext, and after encryption, it is converted
to IFMMP, which is the ciphertext. This is a standard way of describing encrypted messages.
50ER, 38 MO HELLO 00 o€ 60 HESOs) @D 30, Goelmeddn HOe®S
omd, 0 emem @ 8% [FMMP 280 olobomn 68. 60 6emsdn oMo Oe8mo
5068 0By POWH.

B. IFMMP is the result of applying the ASCII code to HELLO.
IFMMP g HELLO ®» ASCII eson erned 80 gieds s80xd.

Incorrect, The conversion from HELLO to IFMMP is not a direct application of ASCII encoding.
Instead, it appears to be a simple Caesar cipher where each letter in HELLO is shifted by +1 in the
alphabet to produce IFMMP. ASCII involves numerical representations of characters, not the kind of
character shift seen here.

&t0E®, HELLO &0 IFMMP e®» eadobose ASCI cdomed @i ene®s eamed. & e8P0,
O BOE Bed cwimewns 6ee eoex, O8E HELLO & &i® gnow® IFMMP 506800 coitied
+]1 @38 @0t WOg Eed. ASCII @8 cfad Eed®m MmMoed gEed oW eaMd, gied
©DoRDNBOW HOtEIRS HIHEH ©8.

C. +1is the encryption key while -1 is the decryption key.
eme o (encryption key) +1 O& god Sedoe wyd (decryption key) -1 8.

Correct, The transformation from HELLO to IFMMP involves shifting each letter by +1 in the
alphabet. For example, 'H' becomes 'I', 'E' becomes 'F', etc. The key used for this encryption is +1. To
decrypt IFMMP back to HELLO, you would apply a -1 shift, making -1 the decryption key.
850t0eB, HELLO 80 IFMMP e50) &d0bo®nd O & 0o exided +1 988 @0t H3®
ey 68. O e, H1 @90 o 68, EF 200 o 68, ;E®. 600 0oeim®md HOE.:)
28 DO®» RO +1 8. IFIMMP #t®» HELLO ¢®» Sewdmean 5300, @ -1 Sewdme wnd
DOBS -1 OO 6wy &Lo.

Summary / @)0)}®r

A'is correct: HELLO is the plaintext, and IFMMP is the ciphertext.
A 59t0EGB: HELLO g 0@ @de 8 god IFMMP vg) eSoee @)RdE.

B is incorrect: The conversion is not related to ASCII coding but rather a Caesar cipher shift.
B 810G edbomn ASCIl eomnd o5 ed el emme OWOH.

C is correct: The encryption key is +1, and the decryption key is -1.
C 5O0ER: moemen® 0o +1 8 oo Seom nd -1 8.

So, Correct Answer is (3) A and C only.
OB, HOOE BEnO (3) Aww C odf eB.
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20. Consider the following paragraph with three blanks labelled A, B and C:
A B o C cepn 5680 non ofo oom ekdend Hpnse.

When there are multiple computers in an office, each computer can be given a private IP address. The
router in the office gets a .....A...... IP address, and each of the computers connected to that router through
guided/unguided media gets a private IP address from the .....B...... via the ....C.... protocol.

Mmboenn vty H8ons a8 80, 09 O & oSwEMnd eIEMmED IP ew@dw (address)
En ®. mboeed @ ®Hxuod (router) ....... A....... IP gl @ieds oo, 5ng/ g emd™
DB HO®) OB o HROIOD EPISD gexnd O & OOIMWRO, ....... B........ OB ....... Cann....
HOPPORCL HO®) 6IEHRD IP ewm@ds @ ef.

Which of the following is the correct combination for the blanks A, B and C?
oo A,B oo C 856850800 acn HOtOE coenisan omm 0don &?

1) A - private, B - file server, C - HTTP
2) A -private, B - Internet, C - DHCP
3) A -private, B - router, C - FTP

4) A - public, B - file server, C - FTP

5) A -public, B - router, C - DHCP

Answer : 5)

Private IP Address / g€o@w™ IP @80

A private [P address is an IP address that is used within a private network, such as a home, office, or
enterprise network. These addresses are not routable on the public internet, meaning they are reserved for
use within local networks and cannot be accessed directly from the outside world.

efmE IP 80 ®e) 500, MmHE®NES 68 O5DMK RN i3 af®Rn HHRKE BE S
0 [P 3B5nH. 600 BB coe GFOLREE KOS BE eMeD, OHS ) €BB B DE HITO®
oeHm 608 DO g8 gud VHO eEIMers ©aLd o’ B® M.

Range of Private IP Addresses
afom IP @8 odmn

Class A: 10.0.0.0 to 10.255.255.255 (10.0.0.0/8)
Class B: 172.16.0.0 to 172.31.255.255 (172.16.0.0/12)
Class C: 192.168.0.0 to 192.168.255.255 (192.168.0.0/16)

These ranges are designated for private use and are not assigned to any specific organization. They can be
freely used within any local network.

6PR 80BKNs SEMRD MDDE e DO DO i Gmo HBE 50D EOWHEHWO OO EMVI.
Fo® B GRS nE 8 Semes Sm BE HIB©.

Local Network Use / e€®e &HE o)don

Private IP addresses are used to identify devices within a local network (e.g., a home or office LAN). Each
device on the network is assigned a unique private IP address by the router, usually through the DHCP
protocol.

adoR IP C8» € HERME DE €SO HED @OIHVD @S OB (ce): 5o em) mbwe LAN)
B)REE 0 €rHrmOR n)PMsens DHCP emediemics ®dem OO0 0688 goom ofwem IP
B0 000y Eed.

Public IP Address / e=e 1P @8oe

A public IP address is an IP address that is assigned to a device that is directly accessible over the internet.
Unlike private IP addresses, which are used within local networks and are not visible to the outside world,
public IP addresses are unique across the entire internet and are used to identify devices such as servers,
routers, and other networking equipment that need to communicate with other devices on global internet.
e, [P CBa0E 0y gINLSERD HOH) HIGOR EeB® 80 & C&ORDD &0 &8 IP CBxHKH.
LIEBHn R NE DSD O 6H MHO 6ERIDED eexem® QE®RD IP C8» @8 emd, eme IP
BB» g0 aslobern aO® g€85K 5 a0 &0) 6o 0sHedemn HAPD FOOMS 6LIE)RD, o
B0 6 COND SHRDO OO O XK GFDVSREE CONT CEl® HDED) OIHDO SIS
OB.
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Guided media / 8508 @

Guided media refers to the transmission of data over a physical path or medium. This type of media
provides a clear, defined route for the signal to travel from the sender to the receiver. Guided media is
essential in wired communication systems, where the physical connection ensures that the data is
transmitted efficiently and with minimal interference.

50y B 0 95D NVOXS 66 DABKE HOM) e85 oScden HOOR. ¥R LR P
OGS ©oee)d OSMEE BO @HVX €50 @ HOO oem SeER, 5EoD DMO®RE ©erd.
Alesiom os5ede cEHOE Nbewitcemn DB Fond®s 05 GMH0, DD HEVSIMO® €55
MORBERD 0 GO NEHBOS HSHMO oletemnn Om O BB WOR.

Non Guided Media / 08 eads @)z

Non-guided media, also known as unguided media or wireless media, refers to the method of transmitting
data without using a physical conductor. Instead of traveling through cables or optical fibers, signals in
non-guided media are broadcast through the air, vacuum, or even water. This type of transmission relies
on electromagnetic waves, such as radio waves, microwaves, or infrared signals, to carry data from one
point to another.

5oY eO® DB 6 Olens OBy DB REE MESNEDD DNOO®D MO® DS , CHIHD
OSMEDRE @O MO 5o oSeSemnn HO® POW HEHS WOR. BAC M) £INS HSH)
®0m) @O DOND) ONRDD, VD 650 VASOR OIVK, OBH® &) SEE ©D) SMBN® 5. 6O
Obwed ofetemn, QOIROER DO®, BBRE MO® 68 FEIOPD Hoede® 66 HeIODD eS8
5 ezt §Fmm D0®» @ Oe) ©OB.

Router / @bmmome

A router is a critical networking device that connects multiple networks and directs data traffic between
them. It serves as an intermediary, managing the flow of data packets between devices within a local
network (such as computers, smartphones, and printers) and external networks (like the internet). Whether
at home or in a large enterprise, routers enable efficient, secure, and reliable communication, ensuring that
data gets where it needs to go.

DOOWODRS B DY R PSRN WOM 0 FO) DO £BD DOMHDON® 6BVEHROH DOMBIMm
SHEDOM CE1ORH. O €Br MRMS (3ve#nm, SV emis’ v Yen wely Oid) o MBO SE
(fobeien Oi5) aE &1 cor® G0 M S0 ORINIR DESRMDO®D DOBS GHODEGRR
eERE &K WOR. 506 o) wie O3DEWD 68D), AGWMOD MDLIE®, HNOBB o BSEOIDEIDD
ox5edemn Ofn DOB, eTM © B MNAO EIEDD VD ceBn WOR.

FTP (File Transfer Protocol) / @& @0t Sn@OE®

FTP (File Transfer Protocol) is a widely used protocol for transferring files between computers over a
network. It operates on a client-server model and provides standardized way to upload and download files.
FTP (e 50@)0r S0@0En) ©f) &Hens ®H0®:) 30D gm0 6wy ot B3 oesm HEd
28 D8 H@ORWH. O® client-server wadues @ HOIBOD O GO W) O HCPD o®
Moo 5000 Sy PRIRE oewrd.

HTTP (Hypertext Transfer Protocol)

HTTP (Hypertext Transfer Protocol) is the foundation of data communication on the World Wide Web. It
is an application layer protocol used to request and deliver web content, such as web pages, images, and
other resources. HTTP is a fundamental protocol for web communication, enabling the retrieval and
exchange of resources across the internet.

HTTP wg) e@ind o8y 603 g8ded ey osi5edemel cemdB. 80 0 87, 8550 oM cO5m
o8 o5 08 gSbenns 9ERPD ©® ede) &ided =mBm WO® 6KRed SO0 SR OTHS.
HTTP ©&) 08 0555e8emn 0es) 5 Y Su@0RnS, asobeen &om) olen @) oD o®
aOROr HO® ofhn BOR.

Dynamic Host Configuration Protocol / @8 e-«@@n Some SHo@oOg (DHCP)

Dynamic Host Configuration Protocol (DHCP) is a network management protocol used to automatically
assign IP addresses and other network configuration parameters to devices (such as computers,
smartphones, printers, etc.) on a network. This automation reduces the need for manual configuration by
network administrators or users and ensures that devices can communicate efficiently within the network.
@5 oc@on Soxe SR ga@enn (DHCP) kg )ewm &8 cor® (3wgnm, Snbdemies,
e wiy Oi5) 0m SOwHND IP E8» o6 gemnd HE Daxe SOPHS ddeD @Bm) WOD
OE DEOMDO BODORRE. 0P SOWRHEWOMB & odeends &) adBrwisl 88s aHs
Sanen HOe® GOOIMO® 8 WO DO CLPHHRD )RR NE MORBERD HSHEDEND BE O
RO oudd DOG.
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File Server / ey e&0))mem

A file server is a specialized computer or device on a network that provides centralized storage and
management of files for multiple users and client devices. It allows users to store, access, and share files,
such as documents, images, videos, and application data, over a network. The file server manages file
operations like reading, writing, and saving files, and it ensures that authorized users can access the files
they need while maintaining security and data integrity.

emE) CEDLPMRE e A eOHENRS 0 EDIHH COX® NEH) 6WE) DO ®RR HES®
65 DEDMDOMD GBS HROD BB SOMIMDMPED 6 CORH. OB RN ®HOM) 6CDM,
B850, 986w o®m 6we® etim 5 My @A) HOPD, Kedn BP0 &® 6Re) MidPD edBHERMBSO
98 0k eWy) 6EOIHHH MY HHOE, COR om HOUIDR OB W)y 6REHRE WEIDMWOIN®D
DOB, ©® VEHERD COBERLRSO MHOD@D 6 D GRTOMO OB TS VYN0 GOGS 6®IA)
60D ©ed® 8k ad VO 0B BWOR.

To determine the correct answer, let's analyze each blank in the context of the paragraph,
B5OOE BENO BoOogn H3® oem), edeed asebon aE & O 5 mis deCenn WO,

A. Type of IP address given to the router
Poe0® @ € a8 IP C8xed dbm®

The router in an office typically gets a public IP address from the Internet Service Provider (ISP). This
public IP address allows the router to communicate with external networks, such as the internet.
MOPRIRED DoRO® EDDBERS GHDOE)IR 6680 oorsime®s (ISP) exme IP CBows @
@8. 6@® ee)e [P E8H0 PomEiidd HSHLNED i MBO SR 6 osiBedemnn B3RO 9R
OEEG.

B. Device that assigns private IP addresses
afotn IP 8o =00® c&r®n

The device responsible for assigning private IP addresses to the computers in the office is the router.
The router uses a specific protocol to assign these addresses.

Mmboeed e3menn 60n Qf®Rm IP B8» «dde o OO @Y COPOR DoEdi® 8.
coR BB» «0d® 0em Vmxndi®d Jeudm HuOPWS WS WOGR.

C. Protocol used to assign private IP addresses
acow IP 8 =030 ®)8m o SO

The DHCP (Dynamic Host Configuration Protocol) is the protocol used by routers to automatically
assign private IP addresses to devices connected to the network.

©5D @ oxe SRR ga@®ne (DHCP) we) &Heed o688 corr® 60 8E®RD
IP @8 8008w &OdR0 Pmrdi® Mdm BO® SDDOBLE.

Correct Combination for the Blanks
HS oS ©eHm SOIOE ©oerISM®

A - public: The router gets a public IP address.
ee)E. Pomnoidd e IP CBawE EIed.

B - router: The router assigns private IP addresses to the computers.
®o BRO®: PodOl® 3®ENWRO 2E®ERD [P ©8® =00&.

C - DHCP: DHCP is the protocol used for assigning IP addresses.
DHCP: DHCP wg) IP @82 «93® oes @ando 205 So@dpnd.

So, Correct Answer is 5) A - public, B - router, C — DHCP.
OO, HOOE BERO 5) A - eeg, B - @ &5c®, C — DHCP 8.
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21. Consider the information system types in List A and some examples in List B:

A eiB68ned 50 gid emoOndt 8€B Bbm HBer & B eiB3dyed o) aid SHenss HBHew BEDS.

A3 - Transaction processing system

List A List B
Al - Enterprise Resource Planning System B1 - A customer account system in a bank
500K 0les aiea® efBn DD 05 &)SeniBn BB ot
A2 - Expert system B2 - A system that facilitates manufacturing,
SeBeee, oEAH® marketing and sales of a garment business

58 §Ie® Ox))00D HB)EH®,H6RDWOIND
®) 6DEER® oHE 60N OERBHHS

®5ees) BIad SEID®

B3 - A system that prescribes ayurvedic medicines

using a knowledge base
150 @O @Tm DO HHERbede BB
5O eedm ©ENHK

A good matching between lists A and B is:
A o B ik g0 50108 @ied® dses,

1) A1-B1, A2-B2, A3-B3 2) A1-B2, A2-B3, A3-Bl 3) A1-B3, A2-B1, A3-B2
4) A1-B2, A2-B1, A3-B3 5) A1-B3, A2-B2, A3-Bl

Answer : 2)

let's analyze the items in List A and List B.
QiBEn® Ass cildnd B & aib gGo® SEecemnn wod.

List A

Al - Enterprise Resource Planning System (ERP)
Al - O500)n 688 oiee® (ERP) ofddn

ERP systems integrate various functions of a business, including manufacturing, marketing, sales,
accounting, and human resources, into a unified system.

ERP a5 Séoexn, geedomomnn, dnHd, GHBnomn on x50 o8on aqiu® OX&S)00D
880 Mbers SmER SEABNHO SMER DOGE.

A2 - Expert System
A2 - esSeee, (expert) SRS

An Expert System is an Al-based system that uses knowledge and inference procedures to solve
problems that typically require human expertise.

Sesieet, SERNBDS ) ORVHBERS DND JeEeemd §OGE D® @WDd SHER He® &IH®
0® g5 §0 ©J0)d @8 O Al O» £e5Hd § =CABHRH.

A3 - Transaction Processing System (TPS):
A3 -ogeee) (TPS) orma® oadn

TPS systems handle and process large volumes of routine, recurring transactions. Examples include
systems that handle billing, payroll, or customer account management.

TPS o€B Smie eeecsdn, 9OPLHD ®HeEy HIROOD 0 OIWHD. COHOH RE DS,
08 6»Y, e @)CemiBn BHHIME DEIDMDOM®D HHOWOS SEADH HOED ©O.

~
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List B

B1 - A customer account system in a bank
Bl - @uo®w 005 e)dca@n B odadnes

This is an example of a Transaction Processing System (TPS), which processes routine transactions
like customer deposits, withdrawals, and account inquiries.

e®r e)decaiBn msien), e Mmen iD® o BHE SRS 5 ©IVNDS BHEEH) HWOD O
Transaction Processing System (TPS) &ee) €e)oognes.

B2 - A system that facilitates manufacturing, marketing, and sales of a garment business:
B2 - 58 aie® 93&)00n 5HSC)EN®D, FeRIDOMD M) cOE)D SN 6Me0s SERDD

This is an example of an Enterprise Resource Planning System (ERP), which integrates various
functions of the business to streamline operations.

@®w Enterprise Resource Planning System (ERP) &) €£)008ned, O» Ox@0ed 800 mbons
cPemR® SR 530 oe®m SMVER BDORE.

B3 - A system that prescribes ayurvedic medicines using a knowledge base:
cio® RO (knowledge base) 20 @O PEbede DB HHR o™ SERHH

This is an example of an Expert System, as it uses a knowledge base and inference rules to provide
advice or solutions in a specialized domain, such as medical treatment.

eedes MmO Ot Expert System Omo coeets o) D0ed® oedd oeem io® oemds ©om
ga® 35 @8 D05 S 600 SeErete, CEABRDO EEIDOMMRED.

Matching / @©1@8®

Al - Enterprise Resource Planning System matches with B2 - A system that facilitates manufacturing,
marketing, and sales of a garment business.

Al - Enterprise Resource Planning System B2 - 0@ ©i@ed i@ Omeons SHS@esmn,
GeRIDOMND 6om SHR oee cHand oon® SEABHH.

A2 - Expert System matches with B3 - A system that prescribes ayurvedic medicines using a
knowledge base.

A2 - Expert System B3 0@ @iees - £ia® oo ondo 2088 ;ubede @ 5Hu® DoOs
SteAISIEIH]

A3 - Transaction Processing System matches with B1 - A customer account system in a bank.
A3 Transaction Processing System Bl &®e ©i@ed - Q-ndn ©)SeaiGn G oeHn.

Correct Matching / 80t08 @ied®

2) A1-B2, A2-B3, A3-Bl
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22. Which of the following is incorrect about the Agile Method?
00es ©@x (agile method) ©@aslnens DIOE e com new €?

9]
2)
3)

4)

5)

It cannot be used when the project has a fixed set of requirements.
OBEadd SHEOD GOGOBED) PRDXD &S 50 6B¥® 6XIE)DD MDD ©.

It recommends a time sliced schedule for task completion.
MO 5B e MDD e MEREOHNS Hee® DOR.

It delivers gradual builds of the working product in an iterative manner.
D8O, HRIBPD 06 HOHD GHLWOT HIMORSS @) 6F.

It facilitates stakeholders (e.g. : buyer, user) to review progress and provide feedback every phase.
0t® GEROMER )¢ LEMERBSO (ce): @iaBmird, edBEprID) avdr PeEiDmw WO
obeoiezt EAERD oHemd® @) ef.

The product of each build is tested independently.
ot® GELELED 5P SOmD olwe) (test) ewmad.

Answer : 1)

Let's review the options in the context of the Agile Method.
aPEs VI® PR oSebmn nE SEL EPERPN® WOR.

L.

"It cannot be used when the project has a fixed set of requirements."
"On)=aB00 5@ qOrsm NEDEE il 80 e®® ecWe)®D eMMD ®."

This statement is incorrect. Agile can be used even if a project has a fixed set of requirements.
However, Agile is typically preferred when requirements are expected to evolve or are not fully
defined upfront. If requirements are fixed, traditional methodologies like Waterfall might be more
commonly used, but it doesn't mean Agile cannot be applied.

cOR QMK DIOER. OMmeaBumd S0 OGsD) PEIDE SRS KOS PO WS BE HIW.
emes Onw, gdunm aOMOR S0 gedu® woOx 80 e®) 0BubEnensl DS HLODH®
emwE 80 DVNBEHRS NOES PO O e 0. gdrnm) 08 WO GBS, EX IR OB
cs)@@g)c?aam D0e8e, HED MO B® i YW, OO0 HOES VOW GRE®D MDD D e o
emed.

"It recommends a time-sliced schedule for task completion."
"Dbe S5O6850 ocm DO e WEEOmS SHbedn BOR."

This statement is correct. Agile uses time-boxed iterations or sprints where tasks are planned and
completed within fixed time frames.

cOR pmBKn HNOER. KOs PRL 5WEm WE OF HE MOBKS HIEEE DO FOEs WOD W
600 ofn ga0VLD® o)) S850 @Sm WOR.

"It delivers gradual builds of the working product in an iterative manner."
"98n0, Smien 83068 5HgR gabooz mmIcens @) e

This statement is correct. Agile development involves iterative builds, where each iteration delivers a
working product increment.

COR LMBVR HNOER. PO ©OLANKD EHOVLH® EMRNMBS GINES 8, OBHE Id
E8200LRRSE HMS SHEaem OLADLS @) 663.

"It facilitates stakeholders (e.g., buyer, user) to review progress and provide feedback at every
phase."

"o® GEROMED O SEHKEBHO (ce): Wim@ndid, =dGeweY) Eudn 6Peidmr WO
gbecietn EAEPD coxm® @) ed."

This statement is correct. Agile encourages continuous stakeholder involvement and feedback
throughout the project lifecycle.

eO® OMHKK SOOER. NPEs POW Oxmad S0 OPL HOVO GRHE ©VEGDDOBSEE
o600 oo abeciemn ESRS HOR.

~
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23.

"The product of each build is tested independently."
"ex® gEebED 500 SONa0 =dw®) (test) ewed"

This statement is correct in the sense that testing is part of each iteration. Testing is integrated into the
development process, and each build is tested as part of its iteration, not after the fact.

e LMB® HOE B alemn O 8 LD EMOHD B GLIerS. adisegn
00D HOORWD FHWEM® DO &5 MO, P EWRNNEHVTE 08 GHOPLHNEE MDD
eee odue) wos) Eled), GIEems Sad eMED.

So, Correct Answer is (1).
OB, HOOE Bgmo (1) 8.

‘Which of the following statements is/are correct with respect to Object Oriented Programming?
Ol @0t wPed@mw (Object Oriented Programming) &8dslens sonm ©00s SHOOE &?

A.

B.

C.

System output is determined by the object behaviour and their interactions.
Oy @iBde o) el gILH®) VBS o€ ade)mn HOMD 68.

System is modelled as a collection of objects.
o0 Onsed OnNdE 6RO IO 6WEORM.

Writing a program in this method is different from writing one according to the structured
programming method.
ePeERe POEERLS TOO, dzm®wm (structured) POWO PPERWES TIRD &) ONES ©B.

1) Aonly. 2) B only. 3) C only. 4) Aand C only. 5) All of the above.

A 0. B o@#m. C co#. A o) C oo, 9o BOAER.

Answer : 5)

Let's analyze the statements with respect to Object-Oriented Programming (OOP)
Object-Oriented Programming (OOP) &@82sfRewnsl gme Sdeesnw DOg.

Statements / @)D

A.

System output is determined by the object behavior and their interactions.
Oy S0 ) 5D gSHLER PBS b she)mn BHomn d.

Correct. In OOP, the system is composed of objects that interact with each other. The behavior of these
objects and their interactions determine the overall output of the system.

SOER. OOP &, efbn OHemm ©de 5L Fo) DO» O&nsers ©Os8m 8. @
O8nses aide oo e gSHbHr) effed o8 gHemn BO® WOR.

System is modeled as a collection of objects.
ofBn ddnsied Snnds eEm Mt eEOR.

Correct. In OOP, a system is modeled as a collection of objects, where each object represents an
instance of a class. These objects encapsulate data and behavior.

SOOER. OOP 8, ofddns Odn ODNDE 6E® MWIr® DO & gmd, O O OSHD
o580 aosdPE Hewismn WOR. 60® B8y eXm o addd WOKS WOB.

Writing a program in this method is different from writing one according to the structured
programming method.
eReer PRedRwE TP, O¥w®m (structured) PRRO PReCDWES TORO O8) O 8.

Correct. OOP is different from structured programming, which is procedural and focuses on functions
and sequences of tasks. OOP focuses on objects and their interactions.

S5O0ER. OOP Ozmvm PICCRDHHO O xS O gmd O» §m &3 D& gmd MDBORS
0 MO GuBEedR 6WeOS HOMH® WY DOR. S Oy 0o SDd GSHLED EweOS
GOM® 6WY wOG.

Since all the statements A, B and C are correct with respect to Object-Oriented Programming, the correct
answer is (5) All A, B and C.

O-amPOT PVPCRIN HBRSNews A, B o C B8rog® g HOtOE dids, HOOE BENO D&es
A Bos C 80de®.

o

~
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24. Which of the following lists the activities of Structured System Analysis and Design Methodology
(SSADM) in the correct order?
oD 06w duedetn o® Sy P®edeed (SSADM) Swmmmon® SOIOED eogmed) &roiess
onm DO €7

1y

2)

3)

4)

5)

Feasibility study, Physical design, Requirement analysis, Requirement specification, System
development

@OBD) GABRN®, cwIBm SOV, FOGSDM) SGFeCERM®, FOGsDm BOSMO GINBE, SERS
©:0LRN®D

Feasibility study, Requirements analysis, Requirement specification, ILogical system
specification, Physical design

QU3 GABONG, OGS OGHeCEI®, GOOKSD) BOTMHO KIHRO, MLBH «Ed B838O
IR, 6N SHODEV®

Feasibility study, Requirement specification, Requirements analysis, Logical system
specification, Physical design

@OBD) GABONE, GOGBD) S080 GBS, GOV JGeERHMB, MOB o€d B83THO
0DV, 615 SHODB®

Requirements analysis, Logical system specification, Feasibility study, Requirement
specification, Physical design

OOz BEeEeMm®, MO SRS 83800 HINBD, GUID) FASBMH®, FOGKSD) B30HO Orwdd,
e®I5D SOHD®

Requirements analysis, Requirement specification, Feasibility study, Physical design, System
development

gOusm BPeCeM®, GOGsDm SO0800 GINBD, GBI FABOND, DD SHOOI®, SED
alelal e

Answer : 2)

Let's analyze the options to find the correct order of activities in the Structured Systems Analysis and
Design Methodology (SSADM)

Do oS Duecetn o oEE® PO (SSADM) §rmondde SHOtOE aoBEedr 6ew)
@500 Bwde dEeCenn WO

Correct Order in SSADM / SSADM & 88108 gaSgede

1.

Feasibility Study / ®ze) gseon

This is the initial phase where the viability of the project is assessed. It includes determining whether
the project is financially, technically, and operationally feasible.

OxEated ®usmO oHBeEor WOH YB® GERO RKE. dxeaBn YEsPL, MDD ©®
Bl vone wSe HOo B3 OWO HIOEH ©0.

Requirements Analysis / g0z dcle@®Enm

This phase involves gathering and analyzing the requirements of the system from stakeholders to
understand what needs to be built.

eP® GEKO eMBMEB®L Y 6€ gOeRR WO MISHR OE M NVEODOESHS SENHeE OGS
owoe 500 o BdeCemn H3® aluet ©O.

Requirement Specification / g0wzm) 83800 o8

After analyzing the requirements, they are documented in detail. This phase involves defining the
system's functionalities and constraints.

g§0esmORs Suecemn H3e@s ©ad, &) SSuniIFPwd oCRHB® WO &Y. R HEBO
efaded Jrmdson o 88 Hogw B aies 8.

Logical System Specification / b o8 80800 oinde

This phase involves designing the system logically, focusing on the structure of the system's data and
the flow of information.

e0® HERELE &K MLEDO ©iea® 53O, el cFTDOR DD BH EMONOT GERIDD
eME0S OMH® 6§ HO® e ©8.
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5. Physical Design / ewatty So@gne
The logical design is then translated into a physical design that specifies the hardware, software, files,
databases, and networking structures that will be used.

OB IRED ©6D MO WOZ) @D £aD®, PAL®, 6@IE), LT HFPE)HS HH S)ERMOEN
OBORS BEHS WO 6B IEEDS D elobomn 8.

Matching with the Options / SE o@e ©iRS®
Option 2 / 8w 2

Feasibility Study / o3 gossno

Requirements Analysis / g0@zm dceC®Enm

Requirement Specification / g0@zm 80800 orn&®
Logical System Specification / s8> =8 80800 o8
Physical Design / e®aBits So@ngnwm

This matches the correct order of activities in SSADM.
e®w SSADM 8 580 Smond® gaBEedED ®IQes.

So, the correct answer is indeed Option 2.
OB, HOOE BENC BwEe 2 ¢B.

~
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25.

A system that gives the list of closest taxi drivers to a passenger is to be developed. Answer questions
25 and 26 with respect to it.

ABRNO PESNeRSO B B SwiedSed EIBEND e SEAHDS ERD OGS . OO
ae)Ed g gid 25 oo 26 oEaDED BENoOr OO0,

Assume that the following is the Level 1 DFD for this system:
e e80) giBied SEABH®O ge)g o ®30e® DFD Oie ©0oH® il oens.

o Croiane

Passenger

Closest taxi driver
list

Make closest taxi
driver list

Which of the following contains the suitable replacements for P, Q, R and S in the above diagram?
e Oteed P, Q,R o® S ace 500 mecnm 538 coses com 900l €7

1)

P - Location, Q - Driver code, R - Get passenger and driver locations, S - Passenger and driver
locations

P - 80w, Q - Swigdr edom, R - 98wled o Swigdsied SDmns @@sim, S - 9Bmed oo
Sweosies SOmwnss

2) P - Location, Q - Driver code and location, R - Get passenger and driver details, S -Passenger
and driver details
P - 8w, Q - dwiedt esonn o SOa0, R - 98mes oo JSwiedsies d850 eose, S -
OBwed om dwiedsies dE8HO

3) P -NIC number, Q - NIC number, R - Get passenger and driver NIC numbers, S - Passenger and
driver NIC numbers
P - 98wed ewon, Q - Swuedt eom, R - 9Bmed oo Swiedsied oo eR0sie, S - @Gmed
0 3wiedsed em

4) P - Passenger code, Q - Driver code, R - Get passenger and driver codes, S - Passenger and driver
codes
P - NIC gomw, Q - NIC goow, R - - 98wlesd oo Swigdsed NIC god eiose, S - @8wed
oo dwteosies NIC eow

5) P -Passenger code, Q - Location, R - Get passenger and driver locations, S - Passenger and driver
locations
P - @8wes eon, Q - 8ee, R - 98wed o Swuicdsied SDians ewsi, S - 9Bmed oo
Swteosied SIS

Answer : 2)

Let's analyze the Data Flow Diagram (DFD) to determine the correct replacements for P, Q, R, and S.
P,Q.R o®» S oec®m 50108 oBsdme Bognn 530 oem) el oe® Ot eodsme (DFD)8dedesn
DO,

~
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Analysis / 8deSegnn

P (Passenger Input to Process R)

The passenger will likely provide their location so that the system can find the closest taxi driver.
SERBR0 MHESHH® R 0O Sredt erI WIBPD &l O o0 BB P SOHH ED) ey
.

Q (Taxi Driver Input to Process R)

The taxi driver will provide both location and driver code so that the system can match drivers to
passengers based on proximity.

QR 00 Snedt SOmm 0 SRedr THR ©® 6eHE 08K0E) a5 g0 OGS 6fABHKO
o8es0n @ 2580 Sreds IBSO “IEed.

R (Process Description)
The process involves getting passenger and driver details including their locations in order to match

the passenger with the closest driver.
cPR HWORKY VB oBen® Jwedt 0w WIEDP e RS S HHED 3B o®
Sredt 8850 e DO GIES 8.

S (Output from Process R to Next Process)
The output would logically be a list of the closest drivers based on the combined information from

passengers and drivers.
e8e)mn MHBDD BBSeHmsS e eSS e SMIER eMONOL O SeNTO HOSHHD
Sneosed eiRsnds o) aio.

Correct Matching / 89108 @ied®

P — Location
The passenger provides their location.
B0 RYSed Smn e ecd.

Q - Driver code and location
The driver provides their code and location.
Srett RYSeE e 0o SOD® BERR.

R - Get passenger and driver details
The process gets all necessary details to make the closest match.
HOB® HESHDO HIEBR oeH gOus Brg S0 @) ©d.

S - Passenger and driver details
The output is the details used to create the closest taxi driver list.
afe)mn 08 eSS PR 0O Sredt AIREHD OIERD o8n) DoOm 80 68.

Conclusion / @@

The correct answer is (2) P - Location, Q - Driver code and location, R - Get passenger and driver
details, S - Passenger and driver details.

B5Ot0E BENO (2) P - S Q - dwiedt eson oo SDwne R - 98wmed oo Swigdsed
8o ews® S - ¥Bmed oo Soiedsed de8nd 8.

~
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26. Above Level-1 DFD was later improved so that a data store (D1) was connected to the process
labelled R. What could be this data store?
9o ogf 3068 DFD O 0dse o&d En®) 08 @D, et ®atds (D1), R ¢ HwdEwd
O8RS WO RE. O° £5iD AN NS Br axd e?

1) NIC data. NIC e55o»

2) Passenger details. @®&fe@ B0

3) Taxi driver details. D38 Swredsie BEmO
4) Travel cost details. ®®@=5 8we® BSHO

5) Weather records. m@uen D)Hwm)

Answer : 3)

Given the context of the Level-1 DFD and the process labeled "R," which is responsible for matching
passengers with the closest taxi drivers based on their locations and other details, let's analyze the most
appropriate data store (D1) that would be connected to this process.

1 ®30e® DFD 8 adebon oo "R" e 6GRE 0 &5 §oRn e v, RQHeE &d)e
05 geaNs O8H0 0t 2580 oom® PR OO Sweds o BBS GIEBE He® dWHD o),
e®® HOBHO 6OEISD O DN Qe cim ®AMD (D1) dGedeenw DOY.

Analysis / 8eC®s00

e NIC data
While this data might be useful for identifying individuals, it's not directly relevant to the process of
matching passengers with drivers.
cOR B SEMEROS HED) IDO OE M) LEWIENDD 8w BB MY, 3OS P BB WIeBed®
HPORWO OB ©ILgOR L& 6MED.

e Passenger details
This is relevant, but it’s more likely that passenger details would be entered directly by the passenger
at the time of the request, rather than being stored in a data store connected to this specific process.
e®® 8¢ 60, YW PR H:Dy PUIORWD HPISR B GANDD ®IR) WO OB 9CR®
DO® GOSDIDE BBN) O88 ©agdd 88 B8mo giues HOPD 8 &Im.

e Taxidriver details
This is the most relevant data store. The system needs to access information about taxi drivers, such
as their location, availability, and perhaps ratings, to match them with passengers.
cRK DAB® e oD WANDR. BEABKD R 0O Sweds BEAE, eMOndr, RS SDH®,
QD) ©®» aXd O on BPHO 80 erdvrm HOS o5, BB O OIEBRD advn 68.

e Travel cost details
This might be used in a different process, possibly related to billing or estimating the fare, but it’s not
directly connected to the process of finding the closest driver.
cOK OB JTORKD MM BE oin, HPHOSD JZes 55 s WSy aidnedsiy HG®
o880 Bn ®Hiw, HYS O0 MNESHHD SBedr eI WIS HRORKD It HBASD ex)ed.

e Weather records
Weather data might affect travel conditions but is not directly related to the matching process in this
context.
DEAOI BN HoOI0N HVBORSO AES: O YD 600 OIFeLHB HE OIEeO® TPOOCLO
©ags® 8IS emed.

Conclusion / @@

The most appropriate data store for the process labeled "R" in this context is (3) Taxi driver details. This
data store would provide the necessary information to help the system match passengers with the closest
available taxi drivers.

600 o55cbhen ¢ "R"eesd 6ERE DO gt FJOOCH 6C® DS Qe £S5 ORD Oses (3)
BB 00 Bwedt SSmO 8. PP £ VWAND ©O5D 6B NE OO Jreds 0P VGBSO
®IEES® SEABRD como 5300 OGS eMONOL LBRS) &Y.
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27. Which of the following gives a suitable order of activities to follow when developing a system that
involves a database?
e ©e)0 MBDHRD @ren® SEAHKS SO HIPD FHHING VE XD PMODD HOTOE,
Go)SECOES WO oH® OO &7

)

2)

3)

4)

5)

Design the database, Draw the DFD, Draw the ER diagrams, Do coding, Write pseudo-code
esm ofe)n Hownn 538, DFD Ot ado® &iE®, ambd o8sidm (ER) O: odoe aié®,
cdomn 5560, ONE emn RO

Design the database, Write the pseudo-code, Draw the ER diagrams, Draw the DFD, Do coding

e ©ge)n Sodme B30, Ox e 98, ER Ot adee ié®, DFD ¢t «0o aié®,
edomn 56®

Do the coding, Write the pseudo-code, Design the database, Draw the ER diagrams, Draw DFD
e 538, Ons e B, eso oge)n SvOmmn 8§38, ER &t «oss &t€®, DFD Ot
205 GIE®

Draw the DFD, Draw the ER diagrams, Design the database, Write the pseudo-code, Do coding
DFD ¢t @ome ai€®, ER Ot 00®e aiEd, edm ©ge)n Svodmmn 530, o eson @09,
eoan H6®

Draw the ER diagrams, Do the coding, Write the pseudo-code, Design the database, Draw DFD
ER ¢t 00os agie®, edoan 530, xS eonn 00, ey ofein Sbewne 53®, DFD Ot
Q0 IE®

Answer : 4)

Let's analyze the options to determine the most suitable order of activities when developing a system that
involves a database.

eBm OIS GIOED OEAB0E ©Obamn HEEEE oMY Qern HMONS gaBECOR DHOMMD
5500 Bwde BuedeEnn O

Typical Order of Activities in Database System Development
et ofe) o odbamed ams Furncnd® guSgede

1.

Draw the DFD (Data Flow Diagram) / DFD Ot ea0®e) gg&slo (oo o0 ©dme)

The DFD is typically drawn first to represent the flow of data within the system. It helps visualize
how data moves between different processes and data stores.

SERB0 e eo» GERIME Hotemmn B30 oee DFD a)@ozsens oc®d aEy eied. O 88
50OR o vy WA D0 B DER®® O HIMO® cavsdy HGPD comd 8.

Draw the ER Diagrams (Entity-Relationship Diagrams) / ER Gto 00®&f g&&e

ER diagrams are created next to model the database structure. They help in identifying entities,
relationships, and attributes that will form the foundation of the database design.

ey o) Oxmn Meberd @50 ER O odes 06y Eed. e5 086 oiened® ©ea®
05 ML, HEVSVD) BB CORTEI DED) IHVO &) MO WOR.

Design the Database / ¢85 0800 oiea® BoOsie

After understanding the data flow and the entities involved, the database is designed. This involves
creating tables, defining keys, and setting up relationships based on the ER diagram.

e QDION 6 K0 KBRS HMLO GO WO WISHERS ©Rd, e BT SODI® WO
g, 60 9K ®IED, Cndr 5LELmK B3® @® ER O «005H® 00 ©e580 0SS
868988 groes ©0.

Write the Pseudo-code / &%) etSon Gode

Pseudo-code is written to outline the logic and structure of the code before actual implementation. It
serves as a blueprint for coding.

OB COR W HHOEE 6D HHRIOD HORD 600 CTHEE DLVHD 6 OFHDO OO
eSoRD ®. OB CEHWOMD HEH) HIELRS cee 68D WOR.
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5. Do the Coding / eSoen D0si®

Finally, the system is coded based on the pseudo-code and the database design.
g0 DRerRs, BfRB0 DN TR ©® £5D ©FEID SOVMD 0D SEeHTO CEEHHHND WO
o).

Matching the Options

Option 4)

e Draw the DFD / DFD ¢t 60068 &€ S™

Draw the ER diagrams / ER Ot @0®& €&
Design the database / 5o ©86)0 0EES DOS
Write the pseudo-code / ©2365 ewSow @wsis

Do the coding / etSo®wn 0si®

This option follows the logical sequence of activities in developing a system that involves a database.
FO0)® D®eR®, SEABK DN BMHD 0 T BFL)D SO B CeHTD HEBHDD WO GI.

Conclusion / @&
The correct answer is indeed Option 4. This option provides a logical and suitable order of activities for
database system development.

BSO0E BEnC BwEen 4 PR BwEen et ©8e) ©EA5 ©OLANG HEH DMODD 66 HER
HPMOD® FHBECOES 0andE.

~
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28. Which of the following statements is/are correct about acceptance testing?

oBoe®n «d5@O (acceptance testing) oISV sH® OO DO HOOE €O &?

A. Acceptance testing is done when the user requirements of the software are analysed.
®aeDens o0HEDE) geste Om eer IR WO OO oBue® ©iue)d
8¢ ewed.

B. An essential activity in acceptance testing is checking through the conditional statements and
loops in the code.
emel cmseld obm DKED o e odue 530 ohren alne®ed gosDGs MDERS.

C. Users may refuse to accept the software after the Acceptance Test.
5o eO5@Dnd 650 a0BERDNS PaLIO®R MO EHMEIHVD P8 .

1) Aonly. 2) B only. 3) C only. 4) Aand C only. 5) All of the above.
A . B c@#. C oco#. A &) C oo, 90 BOAER.

Answer : 3)

Let's evaluate each statement about acceptance testing
eBgon o35@d BERE, 85 O Lmn® Groded @ DO§

Statement / gemm®® A

Acceptance testing is done when the user requirements of the software are analyzed.
®aeme»ens) adHEnn) gesde) wo eek SueEemB WO GHON0 BHeH® alue®d Be emed.

Incorrect. Acceptance testing is not performed during the requirements analysis phase. It is performed
after the software has been developed and tested, to ensure that the software meets the user's requirements
and is ready for deployment.

OOER. gduny) BGeCe®n HOICWBE ©BomEn olesn B ememed. VLM rr OOBHEIWEE
&GS HEOIES O ©6® 6KRedRD KeHN® D cedw B3P BEem PILIMD BOLAN® DO i)
HGeRsl ead O Be 6wed.

Statement / g®® B

An essential activity in acceptance testing is checking through the conditional statements and loops in the
code.

emed cmsiedsd ofm Owsd o @® (loops) ol S5 eBvmEn edu®ed Gusd®s MOCLED

Incorrect. Acceptance testing is focused on verifying that the software meets the user requirements and
functions as expected in a real-world environment. It is not concerned with internal code structure, such
as conditional statements and loops that would be more relevant to unit testing or code reviews.

OOER. Bpmen =l5@® GOMD® MY DO HIBED ALWB®n SOHED GO 0N Il 6 R
aleons e gede wo® 608 H Do D HHYPOr HA® ewedd . Fwn odSeEO )
ey OPERIDMOERD DY E)E B emISELE &M SO 66 QD B8 casIN0 L OFH®
@ 90 rEHEEE eMe OB,

Statement / g C
Users may refuse to accept the software after the Acceptance Test.
oo elemens ond SOBEDRS Bacmern BSEMS® ebhiiede we ®iBw.

Correct. The purpose of acceptance testing is to validate the software against user requirements. If the
software does not meet the requirements or expectations, users have the right to refuse acceptance.
SO0ER. ebpe®n olemed O Oses ©OGED GOOBMORD OB AL ®® @M
HOOR. VAWM HOOZD) 68 HESHEDS 680 MDD 5V, oS odvess HEPO
a0Bends0 @3B0 aro.

Conclusion / @@

The correct statement is C only. Therefore, the correct answer is (3) C only.
80108 gmxen C «of. dadsl HO0E BEnO (3) C cddh.

~
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29. Which of the following statements is correct about software deployment?
@acre® Sean (deployment) ©Bsfhens oo OO DwSHnes HOOE 8 &?

1) Direct deployment has the highest risk of complete failure but may be the only suitable method
for some cases.

eagy (direct) Sdomn gben Jedidd Bede® B GOLNRVW ©HD 80 & 6dHO GOSD)
oem O O QeK DO 68.

2) Direct deployment is the most expensive and offers slowest learning to the users.
®ayg SDenn OB kel 08 PO O® 00 &3HEDHSO HPS SEABL ®id PEOSHDD
olecd.

3) Parallel deployment is the least expensive deployment option.
oS0 (parellel) SDean R Joeds oy S DOGE.

4) Phased deployment does not provide the freedom for the relevant organization to make any
needed adjustments to the system.

60&d (phased) SO0 ©EABGO O3 8 08 O9EHE® HEVD HOE OVMNED SHewe
emef.

5) Pilot deployment always rolls out the new system to a test user group larger than 50% of the
users.
Swdw (pilot) Soen ®Hedoe =36epmose®s 50% D0 08 «36ED DHWANCENO O
€80 al@d aeem 6y WOR.

Answer : 1)

Let's analyze each statement to determine which one is correct about software deployment.
®aecme® 6redd EBRSNCRS SHNOE BSes) NS LIMODE BS® HOME HORD O O LWM®D
SPeCemn WO

Statement / gexaw® 01
Direct deployment has the highest risk of complete failure but may be the only suitable method for some
cases.

eag (direct) SDean gben Dedider Beded® iR §OLINVW 6D 8O & HOHO GOED) HEM)
O O e DO 8.

Correct. Direct deployment, also known as "big bang" deployment, involves switching from the old

system to the new system in one step. It has the highest risk because there is no fallback if the new system

fails, but it might be necessary in certain situations where parallel or phased approaches are not feasible.

SHOOEDR. may SO, "big bang" ewed® eEme MMESED, O O ©ERHewns MO SERAHWO

O BrdoHs @M0de e 8. 0 oS0 o8 Py QAW eMD He) OO 9HE®

g@cyezg&ﬁ g, 9 SO s} GERO Eedrns BE oM Giond® GOSDOSBHE O GOMS
® HBG.

Statement / gexam 02

Direct deployment is the most expensive and offers the slowest learning to the users.

©ay SDEnn R 8red 0By POIK Oy o olBEDRSD cHBS SEAHHD O GeOHRO
eheel.

Incorrect. Direct deployment is often less expensive in the short term because it doesn't require running
two systems in parallel, but it carries high risk. The speed of user learning depends on training and support,
not on the deployment method itself.

O0ER. may S0mn edes) 80 ewd MY S’ of OFes OO ERSHOD €S eewd
Soden 530 agus eMO® YT OB 9HE OB e0R. cOBED 9058 8vwr Or)
cOhsesS caMmd oo ook O B 6reded PI® VD eMEB.

Statement / gexowm 03
Parallel deployment is the least expensive deployment option.
@S0 (parellel) Somn Gl dweds oD SDLe POGE.
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Incorrect. Parallel deployment is often more expensive because it involves running both the old and new
systems simultaneously, which requires more resources and effort.

OOER. RS0 SDcan cdem) S0 O Br glm Oed OWD o om 9D €S e
OO0 P HO® ©EASHD O Hw), Oi8 ©Eer &) Dk GOOs 8.

Statement / gevxa 04

Phased deployment does not provide the freedom for the relevant organization to make any needed
adjustments to the system.

603 (phased) SDomw SEABWO GOVS B8 KB EENEBDE® SRV GLE COVMDWO SHeHme eMEE.

Incorrect. Phased deployment, where the new system is implemented in stages, allows for adjustments
and improvements after each phase, providing flexibility.

OOER. GEBO B®EHEY SVIEND MO SENHG FEBO DKers HWHen O gm0, O O aneds’
o0 OIed8 o OBEre 558 sem VBB 0 @) ef.

Statement / ge®e 05
Pilot deployment always rolls out the new system to a test user group larger than 50% of the users.

8o (pilot) SDoen ®ED0R &3GEDLsers 50 DO o8 odGeED DINCRMO HO ©EADw
0@ oem 6y DOG.

Incorrect. Pilot deployment typically involves rolling out the system to a small group of users (often less
than 50%) to test and validate it before full deployment.

OOER. BHLY SDHn 0RMBerS NE) SO0BHED DIHCRDO (ees) 80 50% O O8) &) SEAB®
o8abmens 60edPD b adn® D0 Br.w 5@ Glunes 8.

Conclusion / @&
The correct statement is (1) Direct deployment has the highest risk of complete failure but may be the
only suitable method for some cases.

R0 ®ag (direct) SDeam gHgn Bedidds Bcde® O oS ©8m 9 & ©PHO GOSD)
oc® 00 S Qe VOW HOOE SmE®n 8.
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30. Which of the following statements is/are correct?
con 900 DOE5 HOOE 8 €7

A. Business Process Re-engineering helps to modify the existing business practices to fit
with Commercial-Off-The-Shelf (COTS) software.
O%)E)0 PLIOR® ©B-@-86850tmOsnn (business process re-engineering), 150 ©OH® ON)S)O
So@de, O)Xs esd 58 otewis (COTS) DD wigess &3¢ o B3O ced 8.

B. Users may have to pay for certain features of COTS even if those. are not needed.
80 58 cresdr &b Gond am0es BeEEr® 605)edse, e 6wdRD adBHrmnsio Bed®D
98 gio.

C. A well developed custom software. can bring a competitive advantage to an organization.
PR FGOOBD) GO OISO JeBBens ©® CMES OmE) a5 aceenHs
(custom software) ®® HHHNHBO DODMS DBGE EIVDO B &LO.

1) Aonly. 2) B only. 3) Aand Bonly. 4) BandConly. 5) AllA,BandC
A cOH. B co&. A @) B o@6. B @ C e@8. A,Ba C 8c8@®

Answer : 5)

Let's analyze each statement to determine which ones are correct.
NO®» Lm® HNOE 1B BHomr 53 sem O & LMrn SueCemn WO..

Statement / gemm®® A

Business Process Re-engineering helps to modify the existing business practices to fit with Commercial-
Oft-The-Shelf (COTS) software.

OEI0 PIORB® ©H-g-8esiomoOgn® (business process re-engineering), &0 ©OH® OBNO
So@d®, O)XE esd 58 otewsss (COTS) DD wiress o3 0o B30 ced 8

Correct. Business Process Re-engineering (BPR) involves redesigning business processes to improve
efficiency and effectiveness. When implementing COTS software, organizations may need to modify their
existing processes to align with the capabilities and constraints of the software.

SO0ER. D900 TR ©B-9-8es30tmogne (BPR) mboe@mde Oi8 Ergy H3 oesm OxeI0
HORS =58b@nn B30 gioes 8. COTS ®acwme® HWOD O 80, BaEMe®er &Rwds
00 DPOS 6P HReY 88D HHHNORD RYSeE O5m HORS dxs HSPD Ovws Br MIH®.

Statement / g®n B

Users may have to pay for certain features of COTS even if those are not needed.

es0 58 erewsde i giond® gHdrs Sed@rk® 60gedse e exwddd &lGrprso Bed®O
o8 &ro.

Correct. COTS software often comes as a package with various features. Users may end up paying for
features they don't need because the software is not customized for their specific requirements.

SOOER. COTS ®agmemn eem] 80 880 JeE@wr® oHm oresns eee ©iPesl. Dacimemn
RS 5EOD GOGBD) HEH) GHOBDOMD WO eMIS 5 OBEDRSD GOBB e BeEie)o®
OE® 6xORD Be Bn ow.

Statement / gem®e C

A well-developed custom software can bring a competitive advantage to an organization.
HOODDD FOGBD) G50 PO Sereens ©® eMES W) i Pacmownidsl custom software
9 MHHHNRO BOWMS DBNE RO 98 &I.

Correct. Custom software is tailored to meet the specific needs of an organization. When done well, it
can provide unique capabilities and efficiencies that give the organization a competitive edge. HOtOER.
FBHOIE PALM®D HONDHD HEOD OGS HROIBR HEH) oS DO iy, eaEs B g 8O,
00 ©:INNEO HODMS ST ER) e GHDS HIBEIODS 06 MODBSOME I HIBM®.

Conclusion
All three statements (A, B, and C) are correct. Therefore, the correct answer is (5) All A, B, and C.
omn 9@ (A, B oo C) 50i0En. dds, 50108 880 (5)A,B oo C oo 8nude @d.
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31. Which of the following is a (are) good practice(s) to follow in database development?
e 00N HIECRE BEOED WY GMIE, QOEes/aote e omm DO &?

A. the use of meaningful names for tables and fields
Q) 05 cOERID OcH OISO P ®ITHD

B. letting different tables repeat the same information (other than the primary keys)
O® eMONO (DB® YL e3O») S8R OYOR MO HO® gy HS® (repetition)

C. avoiding a field and its table having the same name (in order to avoid confusion while writing
queries) CORISHNO 0 O HOY OYOD ON® H® Ecds DieHO (BO&® [queries] TOSE,
G50 oonED wede 6Em)

1) Aonly. 2) B only. 3) C only. 4) Aand B only. 5) Aand C only.
A cof. B cof. C cof. A ®) B cof. A ®) C cof.

Answer : 5)

Good practices to follow when creating databases
et ofe) SHownn 55688 gawPen BE @n eae, aole

In the context of Database Management Systems (DBMS), good practices ensure that the database is well-
designed, efficient, and reliable.

e 686 DEPMMOM o8 (DBMS) 8 oscbon e, eae &g oo 6880 s orend®
WO g5, MHESEE o BEOIKE)ND D HBD BOG.

Normalize Data: Apply normalization rules to reduce redundancy and improve data integrity. Normal
forms (INF, 2NF, 3NF, etc.) help in organizing tables and relationships.

oD SPIWOMB WOSH: gH0Soe a8 DD e csv GRHOMD B8 Exg) HOPD GO
38 emes®. o®dwom emad (INF, 2NF, 3NF, mEwr) @ 66 o8sdm) 0ome B30 cemd 8.

Use Descriptive Naming Conventions: Choose clear, descriptive names for tables, columns, and other
database objects. This makes the schema easier to understand and maintain.

8dmoisen 5H® 538 ogHs @wdm Wose: O®, HOI 0o NS Py ©Fe) Oy ©EH)
eeER, SHOITOHn H eviOS. 6@ ewiL®) PO® FOI® WIHVD 0 VT HORD een
DOG.

Define Primary and Foreign Keys: Use primary keys to uniquely identify each record and foreign keys
to establish relationships between tables. This helps in maintaining data integrity.

208D oo USD RO SLODen BOS: O O DD GHNS CRE HED WIBPD OB
RO 88 @ D0 OB &S WO OIBHVD HOSND BHOT DO WOSD. 6OV B GO
050 OO0 comd 68.

Implement Constraints: Use constraints (e.g., UNIQUE, NOT NULL, CHECK) to enforce data integrity
rules directly at the database level.

89 508 Hristew DoSm: ety ©ge) IS e aRdm 35 ©IOP AEPDOD H3PD BO)
538 (ee)., UNIQUE, NOT NULL, CHECK) é8m @O,

Optimize Queries: Write efficient SQL queries and use tools like query optimizers to analyze and improve
query performance. Avoid SELECT * and be specific about the columns you need.

5068 pwde Dose: Mmboe® SQL S0 fusie o S0ed o oen ddedemnn H3®O
o ORERZ H600 Sond grdomon 88 PDEE ®Bm wosim. SELECT * eomoe:m ®0
GO BHOL OI» DGO OSe.

Backup Regularly: Implement a backup strategy to regularly back up your database. This helps in
recovery in case of data loss or corruption.

550 =80 Doss: Red ety ©ge)n HBom cold H3P0 co8d o MO HRIBEH
DOSD. 6B eF» B OVWE D) HBFORO o HIVO cemd 8.
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32.

Accordingly, let us consider each statement given in the question.
& 699, acaeld e € &5 O O Lmer oD REY.

A.

the use of meaningful names for tables and fields
0@ o® CcoED o gbdsdn o8 odow

This is a good practice. This makes it easier to read the data and understand the data.
ePK e, soiees 8. PRGBS ey DO, £ B WIHR cmg WODRE.

letting different tables repeat the same information (other than the primary keys)
o0 emOnd (B8 oot ecands) 882 DYde awn oD gl H3® (repetition)

This is not a good practice. This increases data redundancy, inconsistency.
ePn e, 8oiEes emed. cPRBS et GHOBHMMO®, EMDILDRY PHE OR.

avoiding a field and its table having the same name (in order to avoid confusion while writing
queries)

CERiBomd om O GOS 9QD0 O &P Eeds OB (B9x8 [queries] B0e®E GiBO™
ey Ponide o)

This is also a good practice.
e@we, eme, aoides @d.

Therefore, the correct answer is 5) A and C only.
OB HOOE BENO 5)A o C =M.

Consider the following Results and Subjects tables to answer questions from 32 to 35:
oE® gotn 32 B0 35 cos BEnOr EPO ©®» Results ©® Subjects 8 ©EDS.

Results
StudentNo NIC FirstName SubjectID Grade
S1234 986888457V Nilam ENG B
51447 992562321V Praveena PHY C
S1234 986888457V Nilam ACC A
S1323 900251452V Thilan ENG S
S1323 900251452V Thilan ACC B
Subjects
SubjectID SubjectName
ENG English
PHY Physics
ECO Economics
ACC Accountancy

Which of the following is most suited to be selected as the primary key of the Results table with
respect to the given details?
€ gtd 8890 90, Results 9968 @08 o 6@ 6O MR cmm OO DB ey 68 &7

1)
2)
3)
4)
5)

NIC

SubjectID

StudentNo

StudentNo and NIC
StudentNo and SubjectID

Answer : 5)

~
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33.

Primary Key / @08 ogo0

A field or combination of fields used to uniquely identify records in a table is called a primary key.
0o OV NSO BHED ONHRO MM WOM WeBSPDE 6] ey HHEWH OVNOD NOS
OO R HESOE.

Data in a primary key must be unique and must not contain empty values.
208D oD D SIS NS B K GO HE FOOS OB QY SHIO.

A primary key is selected from among the candidate keys and the candidate keys that are not selected as

the primary key are called alternate keys.
208D 0NoE eI ®) ERSES gedten nol gmds B®m O @08 RO R GBI
MBS @ geSnen Nl BWE® ROl CERE HESDE) EID.

Looking at the Results table in the question, you can see that a single field cannot be used as the primary
key. This is because the data is repeated in each field.

pumed oe®s Results 890 BEed goon 6y HOCE m8 wWedypus 08 Hd 6Ee
&)gm DE CMED DO HEM @M &N, SO 5nd OSes 0P DeSPHOV® B HO® HO® 6KE
HJIOG.

Therefore, 2 or more existing fields in the table must be used to create a primary key.
5w, DQed =DHm edy 2 © 60 HBERE MMED WO OB RO LMD VWO B Wy .

Below are the keys that can be created in this way.
oo SO DO O» B ROr LB 8.

StudentNo + SubjectID
NIC + SubjectID

Accordingly, the answer of the question is StudentNo and SubjectID, so the answer is 5).
8 a9 gcoed BEndt Or oe®s Oxfes’ StudentNo & SubjectlD RdsS BERO 5) .

What is the correct SQL statement to retrieve the values of attributes StudentNo, SubjectName and
Grade?

StudentNo, SubjectName ©® Grade w®» COERIGOR gOR®Ls EM®BDOO ge)e SQL dvsHwn
onm DOOE &7

1) SELECT Results.StudentNo, Subjects.SubjectName, Results.Grade FROM Results
INNER JOIN ON Results.SubjectID = Subjects.SubjectID;

2) SELECT Results.StudentNo, Subjects.SubjectName, Results.Grade FROM Results
INNER JOIN Results.SubjectID = Subjects. SubjectID;

3) SELECT Results.StudentNo, Subjects.SubjectName, Results.Grade FROM Results
INNER JOIN Subjects IN Results.SubjectID = Subjects.SubjectID;

4) SELECT Results.StudentNo, Subjects.SubjectName, Results.Grade FROM Results
INNER JOIN Subjects ON Results.SubjectlD = Subjects.SubjectID;

5) SELECT Results.StudentNo, Subjects.SubjectName, Results.Grade INNER JOIN
Results AND Subjects Results.SubjectID = Subjects.SubjectID;

Answer : 4)

We need to correctly join two tables Results and Subjects, on the common attribute SubjectID. The goal
is to retrieve the values of StudentNo, SubjectName and Grade.

eo)e, copesn O SubjectID ® Results @& Subjects 8@ ecwmesS HOrOED SR HEVO &ed
goosn. gromw dses StudentNo, SubjectName ®& Grade g§OHs @R GHOE.

~
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34.

Option / 8@ 1

This query is almost correct but the placement of the ON keyword is incorrect. The ON clause, which
defines the join condition, is incomplete, making the query invalid.

c0® SPE® edem 0D HOE #H¥8 ON e oen SDvem H3® OE®. join emSieBn
S5boDan @O ON Dusdn aodabin s SOa® GdErw ©d.

Option / 8@® 2

This query does not include the necessary ON clause and attempts to directly compare columns without
the correct SQL syntax. This query is invalid.

c®® gD gdwn ON DVIDL GINES eaMdm gud HOOE SQL Dz FO® emDidHO HOt
©a0® @oesemn HOPD CH® WOR. 60 SOa® DEL@ e:Ed.

Option / 8@ 3

The use of IN instead of ON in this query is invalid. The SQL syntax requires the use of ON to specify
the condition for joining the two tables. Therefore, this query is invalid.

c®® 805e® ON 0500 IN ®)8m) 5360 5o 00 dAGR dEY emed. SQL Dxon AW O®
een o8s5n S50 oem cmseedn Hu® H3®D ON =mdm H30 gdwvs 8.

Option / 8w@e 4

This query uses the correct SQL syntax. It employs an INNER JOIN to combine the Results and Subjects
tables using the SubjectID. The query correctly retrieves the columns StudentNo, SubjectName and
Grade. This query is valid and correct.

c®® JPE® 5HOrOE SQL Bsowse edm @OG. SubjectlD ¢dmecsl Results & Subjects @
Somddn 530 &w» INNER JOIN o odm) 2036, 90g® 501080 StudentNo, SubjectName o
Grade 0o B0t @) ©5. cO® SPED BE®Y &® HNOE .

Option / 8m@e® 5

The syntax in this query is incorrect. It incorrectly uses both INNER JOIN and AND together, which is
not allowed in SQL. The correct syntax should only use ON to define the join condition. Hence, this query
is invalid.

c®® JPxned® Dz AW OOER. & SQL & 98 emec, INNER JOIN om AND o ecwo®
OO0 OOE 6Ee MOM DOB. HOIOE s VWA ®HIOD BDE QSed join emSeEBn HLOD®®
5380 ON f). &8s, 60 SPE® dEIY 6:Ed..

Option 4 is the only correct query because it properly uses an INNER JOIN to connect the Results and
Subjects tables based on the SubjectID and retrieves the required columns.

SubjectID @» ©e»® § Results & Subjects &9 080 H3PO ©m GOGs HOL @A) MHVO O®
INNER JOIN &5 8580emod endom wos 88 Swce 4 &0 HOOE Sn® 8.

‘Which of the following is the correct statement about the Results table?
Results 890 6880c0s oom OO DOSHWES SOOE 68 €7

1) All the non-key attributes are fully functionally dependent on the primary key.
®BRor eads B coEl® (attributes) 08D KHO O YOVHSO MOWAEND oOGBD 8.

2) It has one candidate key.
w0 8 SHoress (candidate key) wooos aio.

3) Itisin the First Normal Form (1NF).
O oy gPooOmend (INF) «o.

4) It isin the Second Normal Form (2NF).
O 6cdm PDOMend® (2NF) «os.

5) The cardinality of the table is four.
xed ®#SHwm® (cardinality) 4 8.

Answer : 3)

~
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Important concepts / re®8 @S

Fully functional dependency / g6 DOORAER cOGSHN
A non-key attribute should be dependent on the whole primary key, not just part of it.
BP0 MOB) CERIIBINDE OB DS P e 8uben O8N WRd @ Or) OB YH®.

Candidate key / geded@n @no
A column (or set of columns) that can uniquely identify rows in a table.
OO B 6SE amHBO HDEDMOD A HOWOH (6 BOr WIOERHED).

First Normal Form / og® ®0und#n go8d1® (1NF)
A table where each column contains atomic values, meaning no repeating groups or arrays.
O O BHOLEDS SORFD GORS @ OXOD, 5B HOBVLHS VNS &) GO cmMDre.

Second Normal Form / e£®& @000 gOc80® (2NF)
A table that is in INF and every non-key attribute is fully dependent on the whole primary key.

INF 8 &5 9o o6 a® 0ndl 6m:MO® CoReMmn:s odaben YR vnd ¥ odsbanensi®
oe) OB,

Cardinality / ®#08eo0®
The number of rows in a table.
DXOD & 6SE ®I.

Now, let's review each option. / €5, & &5 dwSew ©DeRIDH® DOR.

1

2)

3)

4)

5)

All the non-key attributes are fully functionally dependent on the primary key
BT eads Bug coEl (attributes) @08 RO ¥® YORSSR MOERAERND SOBHD 8.

The NIC and FirstName attributes depend on only StudentNo, not the full composite key
(StudentNo, SubjectID). Hence, this statement is incorrect.

NIC @& FirstName ceopsesn oe) oofsiess StudentNo @ Bo o8sben co@um oo
(StudentNo, SubjectID) ®@» emed. DS @ LWM®® OCH 5.

It has one candidate key / ®©0 &5 ot (candidate key) wmosS &io.

The StudentNo and SubjectID combination may serve as a composite primary key, but
StudentNo on its own could also be a candidate key depending on the specific setup. Therefore,
the claim of "one candidate key" might not be accurate, making this statement incorrect.

StudentNo & SubjectID ©oenionn oogssm 08D wyds em Hw) e &, @ StudentNo

050 56dn oidE® P geduen uor Bw &w. dAds, "one candidate key" w®m L@I®®
BOOE eaMB o oo, cOR LQWMD HDes 6O.

It is in the First Normal Form (INF) / &5 o8 o@oa0mmen® (INF) o).

The table has atomic values, no repeating groups, meets 1NF criteria. This statement is correct.
OREDS SOOI FOOS &M, SHOPLD® DHNEE emMBim, oo INF SdHenom oe0el.
c0® EmE®r 50des 8.

It is in the Second Normal Form (2NF) / ®c ecde g@omodgnend® (2NF) o).

Since NIC and FirstName are not fully dependent on the entire composite key (StudentNo,
SubjectID), the table is not in 2NF. Therefore, this statement is incorrect.
NIC @& FirstName o8gb#n o-wsm omo (StudentNo,SubjectlD) @ ©dgbgnensi® Of)
em05® B, 89 2NF & e, & 5o 600 cmonn 0des 8.

The cardinality of the table is four. / 8©ed @#&Hwm® (cardinality) 4 8.

The table has five rows, so this statement is incorrect.
DQed GSE cmE &io), OADS 600 PMBL HOES 8.

Only Option 3) is correct.
Sw@ew (3) oo SOI0E 8.

~
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35. Which dependency is removed when converting the Results table to next normal form?
Results 890 Spe PRDDOMEO ©zwmoOm 80 com d® sdsiom® (dependency) @08 8 &?

1y
2)
3)
4)

5)

foreign key dependency
oS enor (foreign key) eOwsioond

fully functional dependency of non-key attributes on the primary key
oL MO CORID, 0D YO P b MOLAER (full functional) &NHBSHMO

multivalued dependency
® g®e (multivalued) ednsSom®

partial dependencies of non-key attributes on the primary key
oL MO OIS, 08D Yo @ gdbr (partial) SANCBHMO

transitive dependency of non-key attributes
OROL eMOD CORISOR NS (transitive) SNHRTHNO

Answer : 4)

Important concepts / Oie®8 ©-ES

Foreign key dependency / eposnen ogodt eowsSom)
Refers to a relationship between two tables based on foreign keys.
OSSN NOr B NP § DY eeHE GO HBAFNDS ®im LeHmHS DORE.

Fully functional dependency / g2 aXeRen oosom
A non-key attribute depends on the entire primary key.
BT eMOS CcopeIMDE H8aban OB Knd dm Oe) «OB.

Multivalued dependency / dgaons 68o s0mtinm)
Occurs when a non-key attribute depends on part of the primary key, but not the whole key.

©BROr eMOB CERISRMDES NP KHYED eMOHE dm Ocd) =O5x 80 B¢, H8abE Knd d®
emed.

Partial dependency / gb@ od)swe)

Occurs when a non-key attribute is dependent only on part of a composite key, rather than the
entire key. Removing partial dependencies brings the table from 1NF to 2NF.

®ROT eMOD CORDEINDED HBRLEN VOO OR) BRIy YO eI DM oIS Oc) OH®
80 8¢ 8. gbr sisom 908 H3® 8% INF &0 2NF o) evs &G.

Transitive dependency / @88 so@esmon

Occurs when a non-key attribute depends on another non-key attribute. Removing transitive
dependencies brings the table to 3NF.

OROT eMOD CORBRINDS OM BHOT MO CORBERINND m Oc) «DHm 80 &g 8.
BB etsnm s 53 89D 3NF 0o ev® &G.

Now, let's review each option.
e, 0 & Swden oPeRiDH®n WO

1)

2)

Foreign key dependency

HOSPD BGYOT SONBEBHD)

This doesn't relate to the normal forms being discussed here. Foreign keys are used for
relationships between tables, not for normalization. Thus, this statement is incorrect.

eRK @& MWD eWeO® LRIWOH GOSIDERD GEIE EMED. DS BHROT DS WOSES
0@ g0 ESNM SOEH B QRDBWOID HEH) 6. 68 F50, P LWV &S 68.

Fully functional dependency of non-key attributes on the primary key

@it eads coEld, 08D ond B g MmBEACR (full functional) &OBSHO

This is actually required for higher normal forms, not removed. Thus, this statement is incorrect.
eRL I DREHSO OGS OFex 9HE LRDWOM FGOLIDS NeH Bo O emewed. 68
90, 0 LML O3 68.

~
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36.

3) Multivalued dependency
08 gow (multivalued) sdosHm®
This is not relevant to the Results table because the table doesn’t exhibit multivalued dependency.
Thus, this statement is incorrect.

290 AE OO 08D SOLIIMOCE ecaecsdmn DH e@w Results O@DD ge)g emed.
68 g9, 600 LMBO® OB 5.

4) Partial dependencies of non-key attributes on the primary key
it emdsm coEid, SI08D wnd @o gbd (partial) sOLBHMO
When converting from 1NF to 2NF, partial dependencies are removed. In the Results table,
attributes like NIC and FirstName are partially dependent on only StudentNo (part of the
composite key). Therefore, this statement is correct.
INF &0 2NF euo) ebdboan H53e8E, gbd) etnsiom 908 w08 @ied. Results xed,
NIC @& FirstName 88 coesesnn gbd drens o) oddsies StudentNo (@eo@sse woed
MO 00 cf. & 5 PP Lme®r HOdes ©8.

5) Transitive dependency of non-key attributes
ORoT 6NN CORIBOR PSS (transitive) SOBSHMD
Transitive dependencies are removed when moving from 2NF to 3NF. However, the Results
table currently shows partial dependencies, not transitive dependencies. Thus, this statement is
incorrect.
2NF &0 3NF €558 0@ 2o® 80 0omsid odnsinm @bs o) @led. cwes edmw, Results
0D €190 AT WMOSES GENHD ST MDD LR LT ©. 68 6O, B
OMBE®R OB 6d.

The correct answer is (4) partial dependencies of non-key attributes on the primary key.
SHOIOE BENO OFed (4) vt emd® COED, 08D RO d® bR BNBBHMORE.

Following are the steps involved in creating an Entity Relationship (ER) Diagram:
20 68sm (ER) Ot adoss SHenn 5300 ge)g Budd oom £ided.

I. Determine the .....A..... in your diagram.
ReE Ot BOHHO GO ... A..... DOG DOS.

II. Add ...B....toeach ....C....
...B.... &S & ...C.... D oy O,

III. Include the ....D.... between the ....A.....
AL a0 LD Oy 20sis.

IV. Add ....E.... to every relationship.
00 OFNSAMORDOD ..... E.... e 83 205.

‘Which of the following gives suitable choices for the A, B, C, D and E blanks in the above steps?
9o A, B,C,D oo E 880t oc®m 50t enjo)imid® cuidses oom oo &?

1) A -eo@t® (attributes), B - om0 (entities), C - co@ide (attribute), D - @gn&won® (cardinality),
E - om0 (entities)

2) A - coEt® (attributes), B - og&wen® (cardinality), C - eo@iBw (attributes), D - gonbd
(entities), E - pem®0O (entities)

3) A-epondd (entities), B - ceo@i® (attributes), C - epembdw (entities), D - &8s (relationships),
E - ®g08eon® (cardinality)

4) A-eombd (entities), B - ©@8@s0o (relationships), C - emdde (entities), D - eo@i® (attributes),
E - ©2085won® (cardinality)

5) A -oBasidm, B - ®20&Hwan® (cardinality), C - 0880w, D - coei® (attributes),
E - gemb0 (entities)

~
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Answer : 3)

In an Entity-Relationship (ER) diagram, the core elements include entities, attributes, relationships, and
cardinality. These concepts help to visually represent the data structure and relationships in a database
system.

HMOD-08550m (ER) 0do®n, 9D YrodED HmDD, CORBE, HBRSND) 6 OIHEmMO
HOES 5. 600 e &Tm ©fe) CEABKD £Tm OFH0 6H HOEAFIM a3 6RO BHOILEND
HGe0 comd ©d.

Entities /| gyemdo

Entities represent real-world objects or concepts that have a distinct existence in the system. They are
typically things or objects that need to be stored in a database.

aMby 068 BN DE OHER OB gt oWl eimed DN e HWEe SHewisMm®
DOR. ) PVNBERS B GKADD O DE K@Y 6EOC &) Oy ©8.

Attributes / oI

Attributes are the properties or characteristics of an entity. They define the details or qualities of an entity
that need to be stored in the database.

CORID ©5) OENDD QIN® 6 QBEEN 8. oD ®ANES ®ID) BVE XO) HMODHED ISHO &)
@EIeE RS HOOH® OG.

Relationships / o©3s80m)

Relationships represent the associations or interactions between two or more entities. They show how
entities are related to each other.

O8RS0 BB HMLY e &) O WM GO &S HFISVDE 6 gSOOH® HewisHw
DOB. MO OBemnd HBISR O» HIMOB 5O eeasiOd.

Cardinality / ®Z0&en®

Cardinality defines the numerical relationship between entities. It specifies how many instances of one
entity can be associated with instances of another entity.

OIBHEMD HDMOD GO HABDOD HTVSOMOD HOOOH® WOB. O® O HMODKL HOSD) Boed
208 oMb GOS0 6P CBISH BE HIBe OS® BEe®mS DOR.

The steps to create this Entity-Relationship (ER) diagram are as follows.
c0® HMLD IS OHHE SOOI HSe® B0 smm O 8.

1 - The first step in creating an ER diagram is to determine the entities (real-world objects or concepts)
that will be represented in the diagram.
ER o0sa Svammn 5368 ogg B8rdd o568 odmend Sotemnm 0% fambde (0idr 6
08n &) owdes) How HSR.

2 - Each entity is characterized by attributes (details or properties of the entity). The entities are the core
components of an ER diagram, so each attribute is added to an entity.
6@ eMbHOSE coEtd DS o-edm 8 (Hmbmed B8ud em @Em®). mbom g ER
O ©0HMND YD MO 68, ODS O O CORIS®, HMLMORMO Oy 68.

3 - After defining the entities, the next step is to include the relationships between them, which represent
how entities interact with each other.
aoby 5LODan 538 om, e BrdO d%es £0) gm0 CPRSAm aiacs H30B, O©
b OSecan) 6P gD Fo DO MO Hewismn DOEB.

4 - Cardinality defines the number of occurrences of one entity that can be associated with the number
of occurrences of another entity in a relationship.
OHHEDO 3BS HFISDOGD, O HMOLHHD BeOP D 6O ISR BE b DOV
ambonn 8588 v@e LD BOR.

Accordingly, the answers are given below.
& 299 oo HWOnD BEnor @ed.

A — entities / nbm B — attributes / cotD C — entity / yonbome
D — relationships / &8s E — cardinality / ®#n&wmen®

So, the correct answer number is 3.
ORS®), HOIOE BENOL o 3 ©8.
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37. Which of the following can be modelled with an Extended Entity Relationship diagram?
Odman mbd 68Rsfwm (Extended Entity Relationship) ¢: ed&edsl cmo 9O0s Hortesnw e
o e7

A - subclasses of an entity eyombdes coosis
B - inheritance of attributes o@D OO
C - specialization of entities mbODE desi@)me

1) Aonly. 2) B only. 3) C only. 4) Aand C only. 5) All of the above.
A . B e@#. C =@#. A &) C oo, 90 BOAER.
Answer : 5)

An Enhanced Entity-Relationship (EER) diagram is a visual representation of a database schema that
extends the traditional Entity-Relationship (ER) model to capture more complex relationships and data
structures. It's a valuable tool for database design, especially when dealing with intricate systems.
Sdman embo-o8si0m) (EER) ademtsS ke D8 0o:aLe) o8sidm 65 e85 D500 @®HIN®
DO OB 0eH 68 HMLM-68RSV (ER) Hwadn €@ DO oo ©86) PP €aos
BOteRH. O0 Berieens HbEn BERH odew DORy WO® 80, et ©fe) SOV BEem) DI
CORICIEH

Subclasses of an entity / @mbOon coosid

Subclasses represent a more specific version of an entity. For example, if you have an entity called Person,
subclasses could be Student and Teacher. These subclasses inherit attributes from the parent entity Person
(e.g., name, age), but may also have their own unique attributes (e.g., grade for Student, subject for
Teacher). In EER subclasses allow more detailed representation of entities with variations in behavior or
characteristics.

coesd 08 ambnrn O SHE0D GaDIErS. CEIDOMRE RN, AVD LE®ERRD 5B HIMOMDES
B5ed 8, coosld Gens 0m QO 9K . PR CEESHORD LD HDVDR O SEGREICH®S
@IMe® (€e). BV, D) O 8, YT RYSHOD goHn QG £ BHID BB (ce): Ges oes)
eEH®, ®OWWOW oes Bor). EER coosidop ondds oo poemde c0a8nd® o8 6mbo
20 SEHOIBRND Horenw HERO 98 ©EHE.

Inheritance of attributes / c@i® cO®d®

Inheritance refers to the concept where a subclass inherits attributes from its parent entity. For example, a
Teacher (subclass) inherits common attributes like name and age from the Person (parent entity) but may
also have additional attributes like subject. In EER inheritance allows for sharing of common attributes
across related entities, reducing redundancy.

OB e ems DOSES CooIFDHRDO 08 QI HMOMEHRS QEMe® O BN B EOHE.
CLBOMRT 6EM, QOO0ERRD (6o OFBDHO) HEGEXE®S (W) HMODERS) DO 6 Bre Brd
eEIe, @EM® O O HYB den 5 GRHO VIM® € 5w &iw. EER 0@ ae, addson
88 DO¥S geiE ML HOM) 6e)E QIN® 6RE) MISHPD 9 oHEHR.

Specialization of entities / gmHOOR Bed@mencd

Specialization refers to the process of defining a more specific entity from a general one. For instance,
Vehicle can be specialized into Car and Truck. Specialization defines entities that are more specific
versions of a generalized entity. In EER specialization is used to model how entities can be divided into
distinct, specialized groups based on shared attributes or behaviors.

SeEBnomme Ky OPVHs Owds DAY SH:dn &N HLOOmw H3e® FWORKR. €e)BONWL
eRR, DIBH®, ML 0 O O Serem Bk MiD. JeEBNOMK BB EIVNSWO®D § HMOMDD
O HEoD a0k, 05 oMb HHODHw wORB. EER Sesdmomnn ¢ ®H8C @@ &) axdds
o 50 oMby 05, Jeudm DIWNHBOERD 6RED ®i H;MOn ;mebrmnn HED =S
DOG.

Accordingly all these can be represented in an EER diagram. So, the correct answer number is 5.
8 99 0® Bude® EER ©0oH®® 5otemnn o ondo. O95), HOtOE BENOr Gw 5 8.
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38. A teacher of a programming class draws the following diagram and asks l A
the students to identify  the components indicated by A, B, C, D and
E: _ Other B
PRECADOK® (programming) COSOD QOOOEWH O B85eE SO  pject

Ot oo gie, 8 i A,B,C,D o E &00n o8 008 6@d 8080  codes \ C

Dead. \
‘Which of the following gives the correct choices for A, B, C, D and E? D
9o A, B,C,D o E ocs 50108 enO)ad® edsies omny Do lE
e?

1

2)

3)

4)

5)

A - compiler, B - executable code, C - source code, D - linker, E - object code
A - oBe)emn, B - Sordien o¢ & edon, C - 0o emn, D - oshoome, E - D6y ewdon

A - compiler, B - source code, C - executable code, D - object code, E - linker
A - ©8)enn, B - 0od erdon, C - §oisien o &l ewmn, D - Oy eon, E - aslademn

A - linker, B - source code, C - object code, D - executable code, E - compiler
A - 85000, B - 000 enn, C - 968y edon, D - Huisiedn e & oume, E - odeemn

A - source code, B - object code, C - linker, D - compiler, E - executable code
A - 20 e¥nw, B - 9683y efow, C - asfhowme, D - oBoenmn, E - §osn wg o eown

A - source code, B - compiler, C - object code, D - linker, E - executable code
A - 020 e¥ow, B - ©8menmn, C - 0dy edon, D - 080w, E - §o)sien we o oo

Answer:5)

A Simple Explanation of Compiling, Linking, and Executing Code
emn olaemn 530, oPasid 530 se Hudn 550 Bgde 00 el S3®

1

Source Code / §exs etSow

This is the human-readable code you write, often in languages like C, C++ or Python. It contains
instructions for the computer to follow. e®w» e@ex] 80 C, C++ e®j Python &8 ée0Es
8850 Hdn &l eBond. alOIMWH GHDONE VWE KY Coees O8 gRow ©8.

Compiler / e@e)cme

The compiler takes your source code and translates it into a language the computer can
understand, which is usually machine code or assembly language. This translated code is called
object code. ©81EHw) Red Y@ 6THH v OB S3GIWRO BOI® ©®m & ®@)OWO
eboboan DOB, K QPINBCHS S5y enr 66 dwES H3e® MO 8. edR &3DLH®®
DO EE eBHH D&Y BVHH 6EE ®IESED.

Object Code / 88 eon

Object code is the machine-readable version of your program. It contains instructions that the
computer can execute, but it's often not complete. &3y e ©e Ped OBHOHES CSREWS
BB o gaend. e0vMDHD SO BE OB coces 8 8@ 68, HYS OW eRICH)
80 «8abe exed.

Linker / e8&@ewm

The linker combines multiple object code files and any necessary libraries into a single executable
file. Libraries are collections of pre-written code that can be used in different programs.
8RS0 VY O L 6w B NP OGS SSHMR S HOTOD BE b e®ZOWO
SVED DOB. advme ©f) 980 SRKOHs O WO VE ad 60 B 6B OWNOH.

Executable File

This is the final product that you can run on your computer. It contains all the code and resources
needed for your program to work. When you double-click on it, the operating system loads it
into memory and starts executing the instructions. e®w» ®ed ©3ogwed HIBED DG ©d
g0 HS8L)IeHRR. ARV DAHVH® HRIBR OV HOBB BRE® oy 6® 6Bes &8 G&®
0. B W ¥ EePON BWEW e J0, ePEHRE SEADH AW PBWHD GO E£oeEs BOWBOD
53® eHOB®m DOB.

~
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39.

Consider the algorithm expressed by the flowchart and
answer questions 39 and 40:

®IRE 00®H® BB cwm® 6med® HIEe®ICHRE ©Em 39

0 40 90D BEndt nowrse. M

This algorithm takes as input first an integer n (>1) followed
by a sequence of n integers one by one. The algorithm is coupt =0
expected to output the count of integers that are less than 100 =0
among the sequence of n inputs. <
e®® grCemCHRr QSO Sdews n (1) oG DO,
9sen BECOES n HJe 0D OHS O e DORE.
9o n 5Jde 0 x0e 1000 8 5Jc e oHe)nn H3®
#emOoRn GBS gede) cwmed.

For the algorithm to function correctly as expected, what

should be inserted at the blank P ?
FEe@mCOPERs DEREDCOITBNOS SHOIOE HMSBOWO

P 8o oco com n08 giaes oe @ €7

1) count = count + 1
2) count = count + 1
3) count = count + x
4) n=n-1

5 n=n+1

Answer: 1)

This flow chart represents a program that take an integer Yes
input first and use that integer as the number of iterations of

/ Output coun/
the actual program
cOR® IB® ©0®® SHOGND WOSES LOVERSS SO o)
PR v O QLI N0 o8 OBe0HES
EDOOLHS® @IS 6RE MDD BOD DRNGOHHH.

The main program takes a number of integers based on the above given number and counts the
number of inputs that are less than 100.

B8 o HOIOED B0SP cem), DREDH® WOSES NODE 05 HE NS CWINNE D HED)
ANBL QO®.

To correctly fill the blank, we should consider what the program does and where the blank is. Here
it is in the yes arm of a conditional statement and the condition is “Is x<100”, Here x is the input we
need to check whether it is less than 100 and as per the program if it is yes then the count should be
increased by 1 so the yes branch should have “count = count + 1”.

c08 HSons HOIOED BOIR em) DiO®H® & WOSeS NOPe 6H HEMS cOHSeS cmmee,
0S5 HEM ANCER GN®. OO EWMSELH HBD WG yes ®Med e god emSecdn “Is x<100”
@0, e®8 x gy 100 © o8) g8 B =0ue 530 gOHE MDD O GO NNROHHO &I OB
oo &8 count 1 5 08 g o, 0 Hw) yes @Med “count = count + 1”e@H® @.

~
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40. Which of the following Python programs implement the algorithm in the flowchart?
oHD N BN POERW/DPEED OBS € &td Rd® ©0mes HiEeMONRG HuKidn dslesie?

A. n = int(input()) B. n = int(input())
count = @ count = 0
for i in range(n): for i in range(n):
x = int(input()) x = int(input())
if (x < 100): if (x < 100):
count = count + i count += 1
print (count) print(count)

C. n = int(input())
count =1 =90
while (i < n):

x = int(input())
if (x < 100):
count = count + 1
1) Aonly. 2) B only. 3) Aand Bonly. 4) Band Conly. 5) All of the above.
A 0. B o@#/m. A &) B oo, B &) C oof. 9o BOAER.

Answer: 2)

Moving here, we already know that if the condition x<100 the count should be increased by 1 hence
if x<100 then count = count + 1 or similar statement should be present.

e85 ®IS woOm 80, B £19008 57 cmSeedn x<100 B wwnsl 5 1 H Ol we
g0 x<100 ®»8 count = count + 1 e®) O G LMOXS HID QRE®.

In the first given code snippet the if condition and the statement is faulty it should not be increased
by “i” variable. So, we can directly cut off 1,3,5 from our choices to the answer
RSO @ & I8 oy emOeHd® “i” SRR 6m LB ecje BB O “i” Bdezerss
8 emE @N®. OVBS goes 6rided BEMO 1,3,5 cos® &) andn &

Moving onto the 3™ code snippet, the initial program should iterate only “n” number of times where
n is the input taken first.

3 95 edon 60 ®RS WO O, HOBHmD DREOH® “n” D)0 GIH®I COIWE GHODLHR® BE
QO®. N K YOS O eeIBEE.

If we look at the loop used in the 3™ code, it iterates infinitely if n is a positive integer or it won’t
iterate at all.

a8 3 0o ewed MPm O IS EO® o EDems, O N AH HIS H® O» HEFD eED
Ex0PLoMn 60 &) dn HBEEH SHOVLHD 6MEd

This is because “i” is initially 0 and while i<n is always true if n is positive so the loop will run
infinitely, hence the answer should be only the 2™ code snippet.
e®r0 e8nd “i” Y€ 0 O god n VMBSO BB i<n DO ooz Do oo EEX GH8D eE®
H® OB, VDS BENO 2 O» ey EWMOD RIS BB QU®.

~
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41. What would be the output after executing the following Python code?
oo eredy ofus evun e g 80 efoen e 8 &?

n =117

m=(n & 127) // (2 * * 3)

print(m)

1 2) 14 3) 14.625 4) 15 5) 19

Answer: 2)

Here, n is assigned the value 117.
e®&BE n 0117 gon ©BOy) EeR.

m= (n & 127) // (2 ** 3)

e Stepl:
Bitwise AND Operation

The expression n & 127 performs a bitwise AND operation between n and 127.
n & 127 eose n oo 127 g6 39 500 AND c@ean®: &8¢ 20G.

e The binary representation of 117 is 01110101.
117 8 €8@wn Hoegnnw 01110101 8.

e The binary representation of 127 is 01111111.
127 8 €@w Hoegnnw 01111111 8.

Now, let's perform the bitwise AND operation:
e, 68 9 axemd AND cdcemnp® &g @O®:

01110101
& 01111111

01110101

The result of n & 127 1is 117.
n & 127 & g88ee 117 8.

e Step2
Division by Power of 2 / 2 d@ecel eRE®
Next, we calculate 2 ** 3, which is 8.
Be0, 8 2 ** 3 oman w0, d» 8 ed.

m= 117 // 8

o Step3
Integer Division / 53@ e&®
117 // 8 = 14

This means 117 divided by 8 is 14.625, here we discard the remainder in integer division.
cRRS gems woses’ 117, 8 &5 eRED 14.625 8, cOHE g8 5De eAEBE 5w 9DMHEY.

Hence the answer is 14.
Os BENO 14 8.

~
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42. What will be the result when the following Python code is executed?
ooy ereds ofus evun HuSen g 80 efoen e 8 &?

X

10

def myfun(a):

global x
a=x+a
X=30
return a

print(myfun(x))

1) 10 2) 20 3) 30 4) 40 5) an error

Answer: 2)

Execution Steps / Smsen 85e® 8wdO

1.

Initialize x
The global variable x is set to 10.
eWIRw SOEB®L X, 10 eE® OB &Im.

Define myfun
The function myfun is defined, which will take one parameter a.
myfun Goo gbd eSO o, &0 a 8OBBHE ®.

Global Declaration / e®ig® SXae®
Inside myfun, the statement global x allows the function to modify the global variable x.
myfun e, e@igr X m®n GHnd exigr 0En X ¢dad B3P0 9B eed.

Calculate a / a @gven SO

The function receives x (which is 10) as the argument. So, when we call myfun(x), a is initially
10. Thelinea = x + a evaluatestoa = 10 + 10, which means a becomes 20.

Gowd X e VDG (Ox 10) Eed. OB, myfun(x) eee ®HEsdm» 80 a YE 10 5. a
=X + acbad a = 10 + 10 gor DOB, &8 a, 20 OO & 8.

Update x / x @05mI@e D08
After calculating a, the line x = 30 changes the global variable x from 10 to 30.
a D0 5308 om, X = 30 LMD eI SDEz® X 10 80 30 550 NS WOR.

Return Value / epogn @@ ecom &o®
The function then returns the updated value of a, which is 20.

—

G ond a & WOSTMIRD BDE On @ 6ed, dn 20 eB.

Print Result / Result
The print(myfun(x)) statement outputs the returned value from myfun, which is 20.
print(myfun(x)) gmme myfun e85 o EER® GO B0 OB, w20 8.

~
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43. What will be the output of the following Python code segment?
ooy eredy ofus em emdes ofc)mn e 68 &?

= ["covid", "pandemic", "vaccine", "booster", "virus"]

ount = 0@
or i in range(len(S)):
for j in range(len(S[i])):
if (S[i][3j] in V):
count = count + 1

S
\'
(@
f

print(count)
1) o 2) 5 3) 12 4) 13 5) 32
Answer:4)

Let’s consider the above python code.
9y oGS eNMG CED AREY.

1. Initialize List S / S @iG36n® ©iw&®
The list S contains five strings: [ "covid", "pandemic", "vaccine", "booster", "virus"].
S EIBSyed strings @& guo: [ "covid", "pandemic", "vaccine", "booster", "virus"].

2. Initialize Vowels / Vowels &e&®
The string V contains the vowels: "aeiou®.
V string ®eo® Vowel g®e® 8. "aeiou".

3. Initialize Count / Count &2&®
A variable count is initialized to 0. This will keep track of the total number of vowels found.
S0en @m (00 &ided. 600 emWI®D O vowels 0axd 5Hesnn wORE.

4. Outer Loop / @80 gow
The outer loop iterates over the indices of the list S. The length of S is 5, so i will take values
from © to 4.
S EIGENEd chuw dn B0n EE® ENOVLORK 0. 1 & E® 5 B, OB i, 0 8O 4 e
DRSS O©H®E.

5. Inner Loop / gozs8ied gowm
The inner loop iterates over the characters in the current string S[i]. The length of each string
is determined by 1len(S[i]).
oS00 Ow DTS string dew S[1] gaeSesn P HOOLON®G 0. & O string dewd
E® Bogme desd len(S[i]) @6S.

6. Check for Vowels
Inside the inner loop, each character S[1][j] is checked to see if it is in the string V.
GOS0 @R BE, O gYEDeIE® S[i][j], V string ded Hedeid RO ods®)
DO EIeR.

7. Count Vowels / Vowels ®gvs} HSe:
If the character is a vowel, the count is incremented by 1.
gaEseEn Vowel O &8, oms | H5 O 8.

Now let’s see how the loops process each word in S.
&S S & ot o DONCEE O HWED HWMOB VRY .

e For i =0 (S[9] = "covid"):
Characters: ¢, o, v, i, d
Vowels: o, i » Count = 2
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e For i =1 (S[1] = "pandemic"):
Characters: p, a, n, d, e, m, i, ¢

Vowels: a, e, i » Count = 3 » Total Count = 5
e For i = 2 (S[2] = "vaccine"):

Characters: v, a, ¢, ¢, i, n, e

Vowels: a, i, e » Count = 3 » Total Count = 8
e For i = 3 (S[3] = "booster"):

Characters: b, o, o, s, t, e, r

Vowels: o, o, e » Count = 3 » Total Count = 11

e For i =4 (S[4] = "virus"):
Characters: v, i, r, u, s
Vowels: i, u » Count = 2 » Total Count = 13

Final Output / g gSe)mn®
After processing all the words in S, the total count of vowels is 13.
S & gid BOED DDy NINBHERS o, §O vowels @ 13 8.

Therefore, when the code is executed, the output will be 13
oSS, emn Fuxew woOm 80, ghe)mn 13 By &io.

What will be the output when the following Python code is executed?
CHY e15eds oBns eBon HBen e 80 obe)nn NP 68 &?

s =1
for i in range(1,10):
if (i < 5):
s =s * 3
elif (i < 8):
s =s -1
else:
s =5s + 1
break
print(s)
1) 6 2) 14 3) 23 4) 33 5) 121

Answer:2)
Code Breakdown / esSoow e €09

° s =1
Initialize sto 1./ s 8018 e08® DOB.

e for i in range(1, 10):
Loop through numbers from 1t09. / 1 80 9 &m0 &otd ©0®) HODLHD® @B.

e if (i < 5):
Ifiislessthan5,/ i, 50 o8 &8 =8,
" s =5 *1i
Multiply sbyi. / 1 ®8&5 s @@ 20OG.

e elif (i < 8):
Ifiisbetween5and 7,/ 1, 5 ©® 7 850 &8,

" s=5-1
Subtract i froms. / s 938 i a8 DOG.

~
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e else:
If iis8o0r9,/1i, 8emi9 &8,
= s =5+ 1
Additos./ s cO» i dowry DOG.

= break
Exit the loop. / @®ewns 80e06.

e print(s)
Print the value of s / s & g®© o DOB.

Execution Steps / §oi®n 558 8wdO

1. Initialize s
The variable s is initialized to 1.
s 80esn 1 & §O8s B.

2. Loop Through i
The for loop iterates through i from 1 to 9 (inclusive).
i,1 80 9 exO) ga0PLom® 68 (inclusive / grECH).

3. Iteration fori=1
Sincel < 5,executes = s *i»>s=1%*1->5s =1,
1<58ms=5*1->s5s=1%*15>5s5=1§0n D0O8G.

4. TIteration fori=2
Since2 < 5,executes = s *i»s =1%*2>5s =2,
2<58ms =5 *1->s5s=1%25>5 =2 ggosem o0&

5. Iteration fori=3
Since3 < 5,executes = s * i » s =2 * 3 > s = 6.
3<58Ms=5*i->»s=2%355s=06Fo0m 0D06.

6. Iteration fori=4
Since4 < 5,executes = s * i »>s =6 %4> s =24,
4 <58 s =5 *1->5=6%4->5s =24 Fgosen o0k

7. Iteration fori=1>5
Since 5 is not less than 5 but is less than 8, execute s =
5, 50 coneyf) oy 8 O g8 @SS, s = s - i » s

8. Iteration fori=6
Since 6 is less than 8, executes = s - 1 » s =19 - 6 > s = 13,
6, 80O R @B, s = s - 1 »>5 =19 - 6 » s = 13 GO DOR.

s -1i-»>s=24-5->5s =19,
=24 - 5> s =19 §oen 206

9. Iteration fori="7
Since 7 is less than 8, executes = s - i » s =13 - 7 > s = 6.
7, 800 g A8, S = s -1 »>5 =13 - 7 > s = 6 SO DOR.

10. Iteration fori =8
Now, since i is 8, the condition for the else block is met.
e, i, 8 O» VB, else JeES MO HEH MBEEHD QO L.

Executes = s +i»>s =6+ 8 > s = 14.
S=S+1->s5=6+8>s =14 §oon D06

Then, break is executed, which exits the loop.
ond, E@Bers B80ds oo break Jusiedm 8.

Final Output / gom® oS
After the loop ends, the final value of s is 14.
@E® 008 § &, S & gde) go® 14 8.

~
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45. Read the following sentence about website development:
03 08 eMAMBRD )& 5D DOSDH® Hrdsim.

To make an effective website, it is important to identify its objectives and the target .....A..... and then
design the most useful information layout for the website accordingly.

dre)d 0d gRdws oE® oeHm 58 gOfH M) RN ....A.... dcMeO®, & 5O O gOd®
©e®) OB LEWIEHDE eMOndr 80 aiea® SH@wn H3® Bie®ws 8.

Which of the following is the correct choice for the blank A above?
9o A O3 O i Hdor® oeH DS SOOE B0 NI &?

1) audio 2) images 3) text 4) users 5) video

Answer : 4)

When developing a website, it's crucial to have a clear understanding of who the target audience is. This
helps guide decisions about the website's content, design, and functionality.

00 gidus ©OLING H3ePE grPmrn cduenlids WHOISE, sy BERE oeiEl goeRwS
530 g Die®D 8. 60w 0 Al GSLODK, BIEER 0 HWMISTOR BERE, DO O
eesdRD comd @d.

"To make an effective website, it is important to identify its objectives and the target .....A....."
dee)d 0 gfdus oE® oem 58 OFF) &) PERED .....A.... DEDCO),

The blank "A" should be filled with a word that describes the audience or group of people the website is
intended for. The sentence suggests that the website's objectives and the target group should be identified
together, as they are closely related.

S0 (A) 0D gBdw gemHs DO edenids ® &EvEBS DHFNCE BESHO WoO» DOHWHS
BO8n qun. 60 gded O8N 0 PERDD DMNND 680D 68ASH O® ABS OO LHEDDD
Qn O OWBEKS 6riSm) ORB.

1) audio / @®z
Audio content is not directly related to the target audience.
@03 G5LODR PRPHHD CLTRVRSO ©ILD EEISL e:Med.

2) images / Ot®
Images are a type of content, but they don't specify the target group.
O 08 e5bOD LMD, Y EO) PRI WHNGD BEHS EMWOR.

3) text/exd
Text is another type of content, but it doesn't describe the audience.
eEE Ky DO HIMOEE GSILOHEE, YD O® egvends B0 eMWOR.

4) users / e300
Users are the individuals who will interact with the website. This is the most relevant choice as it
directly refers to the target audience.
eOHEDRS k) 60 R0 00 S0 HX WO AfVRASR. gePnrn egduends Om
RSO 6y O B e®® OO ge)g eBd® 8.

5) video / 8&ew)
Video content is not relevant to identifying the target group. "and then design most useful information
layout for website accordingly."”
88ew) gslabomn gERD DINED HED OIHVD e)E ¢3ed. & aud O} GAB® ©EH
NSO ewiEmds eMOncr B3 aiea® SHH@mmn H3® Oe®s 8.

This part of the sentence suggests that once the objectives and target group are identified, the website's
content and layout should be designed to meet their needs and expectations. )56 6®® MO 6wiSe)
DOSEs GO H6 PRI DWINE HEMHD o, 60 glded asnbrnn oo Blaea® RESeE
FOGSY) 6O HESD®OS 6RO e HVDIH BE v OGE.

By choosing "users" as the target group, the website can be tailored to provide the most relevant and useful
information to the people who will be visiting and using the website. @D DN s S3BEDRS
60 WHEPS, O ROKD B8ecen®m ©m MM DOM GEGKERBSHO DN HE)E OO SERISHO
emMONOT BP0 08 gRdK O BE .
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In conclusion, "users" is the best choice because it directly refers to the target audience, which is crucial
for creating an effective website that meets its objectives and serves the needs of its visitors. &&e®
D®ers, "edBrnds" emIe® 00 dses O» PRV eiends 0D IO W)Y & DS,
0% 68 O HEOEd ©® 08 acosied GOM3m HEME® dRE)D 60 aRdrs SbLme HS®
OeH 9 Die®s 68.

Which of the following is the correct example for CSS group selector?
IR eNO@HVWO (group selector) OO ELIDOD o®m OO €7

1) hi{text-align:left ; color:blue;}

2) hl,h2{text-align:left , color:blue;}
3) hl.h2{text-align:left; color:blue;}
4) hl:h2{text-align:left; color:blue;}
5) hi,h2{text-align:left; color:blue;}

Answer:5)

What is a CSS Group Selector?

A CSS group selector allows you to apply the same styles to multiple elements at once. This is done by
listing the selectors separated by commas. For example, if you want to style both <h1> and <h2> elements
with the same properties, you can use a group selector.

CSS group selector @@ RO OO0 DRORD YEr® OEH OBV style eERO 98 LERHA. e®w &¢
WO RS cPDEDS 608 WO e 63308 EIBSH®D HIE®S. CL)HOMRE 6EH, PO MO
@M@ 68B®» <hl> @ <h2> Yo eeco® e@Esnd H30 s 5B, RO HHFANKS 3o
O DE HLD.

Key Points of a CSS Group Selector / CSS Group Selector @& &0t#)

Syntax

The syntax for a group selector is to list the selectors separated by commas, followed by the style rules
enclosed in curly braces.

group selector oD GE®) O syntax O OFes G®ES DOHS nE aid S 55 DD &P
CDEDS 08 WO® Ee X080 EIBESn®ws HEVR.

Purpose / go@%n
This helps reduce redundancy in your CSS code, making it cleaner and more efficient.
e®@w ARex CSS ewdmed gBlcmn a8 5300 comd 8, dro B38e ®) O8) MLre® DOG.

1) hil{text-align:left; color:blue;}
This is a style rule for a single element (hl). It is not a group selector because it only targets one
element.
ePr 98 e (hl) see O S 35RH. O® O YEr® OIS QRS WO® DS O®
group selector eened.

2) hl,h2{text-align:left , color:blue;}
This option correctly uses a group selector. It targets both h1l and h2 elements and applies the same
styles (text-align:1left and color:blue). However, there is a syntax error with the comma in
color:blue; (it should be a semicolon).
e®® SwEdew HOOED group selector adm) OB, & hl ©® h2 YO DD YRHBD DO
gm0 O® dens (text-align:left and color:blue). ewed. emes OHW, MDD
color:blue; (®» semicolon 8w ©H®).

3) hl.h2{text-align:left; color:blue;}
This is not a group selector. Instead, it targets elements that have both h1l and h2 classes (which is
not valid in this context). It uses a class selector syntax incorrectly.
@®w group selector eemed. & 0500, dx» hl & h2 o535 eew® &8 YEr® QeSS OB
(c®® osfebon BE DY eaMed). O o35 eS8 syntax OmS OIOF 6EH MO DOR.

~
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4) hl:h2{text-align:left; color:blue;}
This is also not a valid group selector. The syntax h1:h2 does not make sense in CSS. The colon (:)
indicates a pseudo-class, which is not applicable here.
e@we, DE® DIWANE xide eemed. B hl:h2 CSS & eoi®s exw. colon (;) @B
pseudo-class eozan® OB, O® @8 ge)E emMed.

5) hl,h2{text-align:left; color:blue;}
This option is identical to option (2) and correctly uses a group selector, targeting both h1 and h2
elements and applying the same styles. This option is correct.
c00 IDEOr dDEE® 2 O 6P®» O» g0 hl ©® h2 Er® o RS DO ®HIS group
selector HOIOED @By WOR. 6O BWEEW HOTOER.

The correct answer is: 5) hl,h2{text-align:left; color:blue;}

This option correctly demonstrates the use of a CSS group selector, applying the same styles to both hl
and h2 elements.

c®® dw@ew hl ©® h2 YeEr® eMOR O exRs eweds CSS Datn® ¢3C8 =adomn H3®
BHOIOED cesnd WOR.

Consider the following HTML code:
oo HTML eSon semsis.

<IDOCTYPE html>
<html>
<head>
<style>
body {
background-image: url('srilanka.jpg');
}

</style>
</head>

<body>

<h2>Sri Lanka</h2>

<p>Sri Lanka, the island of serendipity, is really a <i>pearl in the
orient</i></p>

</body>

</html>

Which of the following statements is/are correct about the observations when the above code is

viewed through a web browser?
95 eTnr 603 gileds ®0m HOR® B0 eifn Hib & PSS CHm WOO DOSH

SOOE, 60 €7

A. The srilanka.jpg image (if existing) will be displayed as the background to the web page.
srilanka.jpg Oten (Hed=8) Ow 0 89ed samew (background) eee E&ced.

B. The Sri Lanka word which is enclosed within <h2> and </h2> tags will appear in italics.
<h2> e®m </h2> cae® oo & SriLanka ©9sw &ie gnds (italics) 8.

C. The pearl in the orient phrase enclosed within <i> and </i> tags will appear in italics.
<i> & </i> cae® oo &5 pearl in the orient Don DG aie §dS E6S.

1) Aonly. 2) B only. 3) C only. 4) Aand Bonly. 5) Aand C only.
A 8. B eoé. C eod. A &) B oo4. A e C .

Answer:5)

~
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Explanation / etex€@ 83®

e <style> Tag
Allows for the inclusion of CSS to style the HTML elements. Here, it is used to define the background
image for the webpage.
HTML gere ouiso® oesm CSS gnes 5300 98 el 08, dxn 0 890 e
oad® Owr S5HOdsn B3RO ®HBDm WOB.

e <body> Tag
Contains all the visible content of the webpage, such as text, images, and links.
e)d), B0 0o ONE O 0D B8Qed caen® BOE GSOOOMDRS 8¢ 68.

e <h2> Tag

A heading tag that defines a second-level heading, usually larger and bold to denote sub-section titles.
ecds I8 BHHews SHLOEM® WO BLHS ECHERMDD, VNBERS OWIE OH CoO-MOS
Dmaw DHEWMO 100 @B HOVG.

e <p>Tag
A paragraph tag used to define a block of text.
) emde gbd £1ddO paragraph CQEI® DB WOBR.

e <i> Tag
An inline tag used to italicize text, typically for emphasis or to indicate a different tone or context.
el e 5500 ®)Tm O CSE®D CHERMDS, CVNBERS FONOI®D HOPD &) ONE
SO0 6] aslebonns €ro0.

Satement / g®® A

Correct. The srilanka.jpg image (if it exists in the same directory or the correct path is specified) will be
displayed as the background of webpage because of the background-image property in the <style> tag.
HOOE . <style> caeow nE ot oadd Ow coesSegnn 5 srilanka.jpg Ooo (O OO
DVOReRS Hed 8 em) SHOOE DMBE SEHS DO HGIBHS) 0 BQed EHIPD e ©eSOY)
eTo.

Satement / gem®o B

Incorrect. The text "Sri Lanka" enclosed within <h2> and </h2> tags will not appear in italics by default.
The <h2> tag renders text in a bold, larger font, not italic.

OER. <h2> &® </h2> caem® n¢ i "SriLanka" )8 ee058ens i@ oS £ eamed.
<h2> capawn ot em®® e, dBIR ROl ORS g Beind® WOG.

Satement / gt®m C

Correct .The phrase "pearl in the orient" enclosed within <i> and </1i> tags will appear in italics because
the <i> tag is specifically used to italicize text.

BTOER . <i> 8® </i> caedw o€ gt "pearl in the orient" o OxXon ARG Gl GROT OBS
e By g e, <> COERMD SeEeens @) &g D30 @B DORE.

Therefore, the correct answer is 5) A and C Only.
OB HOOE BEWO 5) A wm C =o0R.
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48. Which of the following statements is correct about the following code line when it is rendered through
a web browser?
oHD 6m 6SEo 608 gudnnds ®om Bery@mogne (rendering) ©FPRSNRS ©Hm WOO
D@sBrE SOOE 8 €7

<input type="radio" name="vaccinate" value="Yes">

1

2)

3)

4)

5)

It shows a radio button with a label named vaccinate at left side.
D8e8s vaccinate #88 cERERVE ©&5m0 dwde 608 e (radio button) Ece8.

It shows a radio button with a label named vaccinate at right side.
enedsl vaccinate 989 s 68520 SwEe it ezm® (radio button) E3ed.

It shows a radio button with a label named Yes at left side.
D888 Yes 088 eCRErs 66m0 dwcde B8 edsm®w (radio button) E5e8.

It shows a radio button with a label named Yes at right side.
cMeds Yes 288 oCRens o&5n0 Snde s edwiom®s (radio button) Eced.

The word Yes is not shown to user.
eOBERD®O Yes 0 DDmn £ emed.

Answer:5)

1)

<input type="radio" name="vaccinate" value="Yes">

To determine the correct statement, we need to understand how radio buttons work in HTML and the
purpose of each attribute used in the code.

508 Lmrn SHEon 838 e, HTML 8 biler) casiad® H®) DO 6mon £ eBmed
8 O3 OF O QEMe@Ed FOYM g B0 B QBQ®.

<input>
This is an HTML element used to create interactive controls in a web form.
e®w 607 6sivdnD GSHLHWMS EHRs SHEe HEPO MBm Om HTML gErerd.

type="radio"

Specifies that the input element should be rendered as a radio button. Radio buttons allow users to
select one option from a set of mutually exclusive options.

e YEroo obiew] BN e Send DE Wy VW eHS DOB. bLIeR] DD
0BS O0BHENESD geasion Dwerns derd JwEe 0HRHRS & Bwdewn:s 6O WiHD
98 EE6E.

name="vaccinate"

The name attribute groups related radio buttons together. When a set of radio buttons share the same
name, selecting one button in the group will automatically deselect any previously selected button.
2O coetemn oY® BSR biew) eABNHE OwO. ebiiew) CAIBNHE WIVE®LE OWE H® eRe)
@S 80, oPmed & cATRS 653608 680 MOV CAFNE SDDHHE 6550 O 8.

value="Yes"

The value attribute specifies the value that will be submitted to the server when the radio button is
selected. In this case, the value is set to "Yes".

8O0 CoRBem 6bReE AT eIOIvs 80 eLe)Rwrd ESSS WO OO HWE WOR.
cO® gOSDICSE, G®m® Yes 6RH 0K &i.

It shows a radio button with a label named vaccinate at left side.
8B vaccinate 88 eCENS ©H®O Qe 0 eBw®@: (radio button) Eded.

This statement is incorrect. The code provided does not include a visible label for the radio button.
The name attribute is used for grouping purposes and is not displayed as a label. e®@® g@®e OTOED.
OO0 @ omr LR CAIBHD HEH) IS CCARNN HINED 6MED. MDD CORB
DHNE® 5568 08 e DS DOH GO CCARKE 6RE GEeLEID EMED.

~
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2) It shows a radio button with a label named vaccinate at right side.
cnmedsl vaccinate &®9 eCAERE oS5O g exd® e (radio button) EcSed.

This statement is also incorrect for the same reason as option (1). The name attribute is not displayed
as a label.

Swden (1) cee 0 c&nd 5w 00 QMB®Ke OICE®. MO CORDEE 6CARXS 6ES
©2)esOB.

3) It shows a radio button with a label named Yes at left side.
08088 Yes 88 egRens o500 dwce endd eayia®e (radio button) &ded.

This statement is incorrect. The code does not include a visible label for the radio button. The value
attribute specifies the value submitted when the radio button is selected, but it is not displayed as a
label.

eP® WK OICER. edmed Liew] AT HEH) £IKS CCARWD EHINEH 6MED. WD
coeSemn eLiew] AN eOIwE 80 EEles WO® e XK HEHS OB, Y O®
eCRARMD R 6MMEOROGR.

4) It shows a radio button with a label named Yes at right side.
cMeds Yes &89 0Cers o850 Swde ¢u0® edo®e (radio button) Eed.

This statement is incorrect for same reason as option (3). The value attribute is not displayed as a label.
Swden (3) e OO 5Nd 5 R LWHK® NOER. OO CORTEMND GCARNE 6ES
©2)esOEB.

5) The word Yes is not shown to user.
oOBem®O Yes oo O0an &8 eamed.

This statement is correct. The code provided does not include a visible label for the radio button. The
value attribute is used for server-side processing but is not displayed to the user.

cOR LW®K® HNOER. KON EE NG LHEN] AT BEM) £INS CCRARWY FIRNEH eMED.
BO0 CORIBRHD BEDILIND B HIDRD BED DT WoO® HYS SSHEDEO eHEN® 656D

The correct statement is : The word Yes is not shown to user.
B5OIOE gmE® 05 : adBHem@O Yes 0 DOm® E6 emmed.

The code <input type="radio" name="vaccinate" value="Yes"> creates a radio button
without a visible label. The value attribute specifies the value submitted when the radio button is selected,
but it is not displayed to the user.

ewme <input type="radio" name="vaccinate" value="Yes"> cans eCREGE eMIDHO
cbBew) eAFDHVS BIER. OO coRBERIME cLEER) EAIBHD eBIOIND 80 @ESLS BE OO HOE M
OB, YD O SSBERDEID LOH®D 6:MED.

To display a label for the radio button, you would need to use an additional <label> element and associate
it with the radio button using the for attribute or by wrapping the <input> element inside the <label>
tags.

ebiew) e Hem eERRNE ©ebre HOPD, ARVD O <label> YrmwE @)8®

B30 godun O gud 06 ebiew) AR HRL HEBRSL HERD gOws 8.
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49. Consider the following PHP code line which is used to create a MySQL database connectivity:
MySQL e5o 08e) o8asine oidmds giimoni®ed o)dn os com PHP o e8gn ormsie.

$conn = new mysqli($varl, $var2, $var3, $vard);

Which of the following is the correct representation for the above variables?
9D SOESESH SOOE Serismn cHm BOON &?

1) $varl = database, $var2 = server name, $var3 = user name, $vard = password
2) $varl = database, $var2 = user name, $var3 = password, $var4d = server name
3) $varl = server name, $var2 = database, $var3 = user name, $var4 = password
4) $varl = server name, $var2 = user name, $var3 = password, $var4 = database
5) $varl = user name, $var2 = password, $var3 = server name, $vard = database

Answer : 4)

The mysqli class in PHP is used to establish a connection to a MySQL database. The constructor for mysqli
takes four parameters in the following order.

PHP & &8 mysqli ®85w MySQL ¢ ©0nd o88omdns i 90 @50 @ndm DOG.
mysqli ®&&) constructor ©®m GHSEEORS SOPH HHON ®S

1 Server Name
This is the hostname or IP address of the MySQL server. For example, it could be localhost if the
MySQL server is on the same machine.
e®m» MySQL eddg)nmed ooimon =n &) [P 88and. comomes eee, MySQL
eEDI)RM®H OWR® RSP Hed N O EB®R BMOD 8w ®IH®.

2 Username
This is the username used to connect to the MySQL database.
MySQL &5 68800 685 00 edo Do o3BHED MOG 6WE.

3 Password
This is the password corresponding to the username.
6@ o0BHED MIWO YOI & PO nd.

4 Database Name
This is the specific database you want to connect to on the MySQL server.
e®w RO MySQL e8D1)0nnd o8sd 5600 vz JeEdy ey ©eInd.

The correct order of the parameters is crucial for establishing a successful connection.
i ofsSamdrs S8y 53 oem sOBBses HOOE GHBECOR 9 DIE®S 6.

Given the above understanding, let's analyze each of the provided options
9D OO Kb, BEKe Ee O O dWEEn SueCdeH® WOY.

1) $varl = database, $var2
Incorrect. The order is wrong.

am o

OOED. BEedR OIOER.

server name, $var3 = user name, $vard = password

2) $varl = database, $var2 = user name, $var3 = password, $vard = server name
Incorrect. The order is wrong.

am S

OOER. BEedr OIOER.

3) $varl = server name, $var2 = database, $var3 = user name, $var4 = password
Incorrect. The order is wrong.
OIOER. BEedE OIOER.

4) $varl = server name, $var2 = user name, $var3 = password, $vard = database

Correct. This matches the order required by the mysqli constructor.
BHOTOER. 8®w mysqli constructor OGS GRSEEORD WIERES.
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5) $varl = user name, $var2 = password, $var3 = server name, $vard = database
Incorrect. The order is wrong.
OIOER. BEedE DIOER.

Conclusion / @@

The correct representation for the variables in the mysqli constructor is

mysqli constructor & &5 DOEzWS OE® SHOIOE Horeo DSSes:

4) $varl = server name, $var2 = user name, $var3 = password, $var4 = database

This option accurately reflects the required order of parameters for establishing a MySQL database
connection in PHP.

e®® @ PHP & MySQL ¢ ©8¢) o8somdrs Sdose 530 oe® gdes oO@s
G5BEeOR HOED BEIF wOR.

What would be the output when the following PHP code is executed?
con ersed® PHP odon Sudien e 80 obe)mn ndw 8 &7

<html>
<body>
<?php
$class = array ("12-A", "12-B", "13-A");
echo "IT classes are " . $class[1]. "and". $class[2] ;
?>
</body>
</html>

1) IT classes are 12-A and 12-B
3) IT classes are 12-B and 13-A
5) IT classes are .12-B. and .13-B

2) IT classes are “12-A” and “12-B”
4) IT classes are .12-A. and .12-B

Answer : 3)
Arrays in PHP / PHP 8 o0&

An array is a data structure that stores one or more similar types of values in a single variable. PHP arrays
are flexible and can hold values of different data types (integers, strings, objects, etc.).

gOPs 0y S OOEsHD OB KOs N 6x) DHewE G WO ey dxmwd. PHP o
DOBER O g0 OOD iy DLVWOR (QbE @), strings, objects ED) GFDOWS DR ®D &TE.

Types of Arrays in PHP/ PHP & %98 db®

1 Indexed Arrays @0®m OO
Arrays with a numeric index. ©-@)55@ b®DwS & o).
E.g. $arr=array("Apple","Banana"”, "Cherry");
2 Associative Arrays
Arrays with named keys. ®® 20» @¢ ondt o8 o).
E.g. $arr=array("a" =>"Apple","b" => "Banana","c" =>"Cherry");
3 Multidimensional Arrays
Arrays containing one or more arrays. §0) Ont e®) S80S glew o).
E.g. $arr = array(array("Apple", "Banana"), array("Cherry", "Date"));

Accessing Array Elements: You access elements of an indexed array using numeric indices (starting from
*0%), while for associative arrays, you use keys.This code demonstrates the use of an indexed array in PHP
and how to access its elements by their indices.

GO0 YEr® 60D ©ed® O1: A 0BV cdHGD ®ODDERS NOO® DE OO YEI® OD
ced® 0% gm0 ‘0’ 80 mO8® 5, oM 0 BEm), D Cndl ®HTM OB, 6®® emo PHP
8 afvn e g0 @0 800 0 el Yer® 6On Eedn O ;MO SHoreEnn WOG.

~
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Explanation of the Code
PHP Array Definition / PHP Array gbd &re0®
$class = array ("12-A", "12-B", "13-A");

This line creates an array named $class containing three elements: "12-A", "12-B", and "13-A".In PHP,
arrays are used to store multiple values in a single variable.

cP® eSEn YEI® 7S R $class 8 oS SHw wOB: "12-A", "12-B", @& "13-A".
PHP 8, 55 S0ennmd e 003 @8 5380 §O) edm) .

Accessing Array Elements and Concatenation.
Array Elements @& Concatenation e®0» ged® 8@
echo "IT classes are ". $class[1] ." and ".$class[2];

This line outputs a string by concatenating text with specific elements of the $class array. $class[1]
accesses the second element of the array, which is "12-B". $class[2] accesses the third element of the
array, which is "13-A".The echo statement combines these elements into a string and prints it.

e®® edgw $class array 8 5u0m YEr® 6O ©)1B) B8RSR H3e® string OmsS ©He)W® WOR.
$class[1] 8855 "12-B" & g0edd eccds JEr® e0m ged® 8. $class[2] gedd nsdn
QEr® O gedv 60, 8» "13-A"ed. echo gm®® @R YEr® string OSSO SMAER DO O
e DORB.

Given the explanation, the output of the PHP code will be
et 53® g5®, PHP edmed ade)mn dxed:
"IT classes are 12-B and 13-A"

Therefore, the correct answer
OB, HOIOE BERO
3) IT classes are 12-B and 13-A
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2021 A/L S.ESSAY REVIEW

1.(a)(i) In the following HTML code,underline the parts containing errors. (Please ignore line numbering.)
oo HTML emed eeje emos wds 98 gEs®. (Oigmmd eSE &t 6moRIS.)

<html>

<body background-color="green">

<hl> Welcome all of you to online ICT Seminar </hl>
<a url="#one" >A/L Student Section</a>

<p> 0O/L ICT is not available</a>

< -- Section 1 -- >

<h4> A/L ICT </h4>

<hr><p>Good Morning</p></hr>

<br><p> This section is for students </p>
</body></html>

OoOoONOTUVTPD,WNPER

=
® -

Below are the mistakes made in the code.
s ersedsies cmen® Bewmd a8 OIOEP @d.

1. <html>

2. <body background-color="green">

3. <hl> Welcome all of you to online ICT Seminar </h1l>
4. <a url="#one" >A/L Student Section</a>

5. <p> O/L ICT is not available</a>

6. < -- Section1 -- >

7. <h4> A/L ICT </h4>

8. <hr><p>Good Morning</p></hr>

9. <br><p> This section is for students </p>

10. </body></html>

Below are the errors and corrections in the following code.
cabs erwedsies oy emed &t DIOES om SOIOE HO® 8.

e In line 2, the background-color attribute should be inside the <body> tag.
“ <body style="background-color:green;">
2 & edged, background-color @gme®m <body> caEd® BE HIG GUG.
“ <body style="background-color:green;">

e Inline 5, the closing </a> tag is in the wrong place. It should be after the </p> tag.
5 0 eSged, Do €l®e® </a> crE®® OIOE SDIMLD SO, 6 </p> CORDWO ond HI®
Q@O.

e In line 6, the comment < -- Section 1 -- > should be <!-- Section 1 -->
6 ®& e8ged, comment < -- Section 1 -- > emOe <!-- Section 1 --> 6E® 0N Bw QM®.

e In line 8, the <hr> tag should not have closing tags. It should be <hr> instead of <hr></hr>
8 D& edged, <hr> caEWO &) €868 caEed® eamddnw wuw. 8x <hr> <hr></hr> %00
<hr> ez 8uw QO
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Below is the complete correct code.
cabs ersedsies oBaben HOOE emn 8.

<html>
<body bgcolor="green">
<hl>Welcome all of you to online ICT Seminar</hl>
<a href="#one">A/L Student Section</a>
<p>0/L ICT is not available</p>
<l-- Section 1 -->
<h4>A/L ICT</h4>
<hr>
<p>Good Morning</p>
<br>
<p>This section is for students</p>
</body>
</html>

(i1) Write the relevant correct code lines to make “A/L Student Section” (in line number 4) a hyperlink
to “A/L ICT” (in line number 7).

Line 4

<a href= “#tone”> A/L Student Section </a>

Line 7

<h4 id = “one”> A/L ICT </h4>
<a id = “one”><h4> A/L ICT </h4d></a>
<a name = “one”><h4> A/L ICT </h4d></a>

(b) Consider the styles in Table 1, to answer the given questions.
g ogid eEedED BENOL EPD, 1 Bned &t e (styles) oemeie.

Table 1
Selector Description of the Style
Class with a class name “art” | Size of the font 14px, Text should be centered
“art” 588 @ esiBwoes ged DR IMEDO® 14px o® ©)B) VNSOMO
Header 1 Text color is yellow

(1) It is expected to use the above styles in several web pages on a web site. Write a suitable cascading
style sheet to define the styles given in Table 1 to satisfy this requirement.
9 DEI, 03 gRbun B8 DS MDD OBV gediie) cwed. PR HOGSMO®D
00O, 9ue 1 Bed i dEe gdd £oe ceH nen Mdesis S oms (CSS)
Cusie.

.art { font-size: 14px; text-align: center; }
hl { color: yellow; }

(i1) Write the relevant HTML code lines to include the style sheet defined in part (b) (i) into a web page.
[Assume that the style sheet created in part (b)(i) is saved with the name neat.]
oo (b) (1) & gbd e e BEw o, 08 8w aioesd 500 ge)eg HTML eco o8g
Budm. [9mm (b) (1) ces 508 S ©» neat 58S QOIS D coPCEDN® OS]

<head>
<link rel="”stylesheet” type="txt/css” href="neat.css”>
</head>
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(¢) An output of an HTML code rendered by a browser is shown below.
HTML esones 608 a8luads @& ety 80 oonm o€ 8.

Chess Tournament

Category I
e Team A
e TeamC
Category 11
Team B
Team D

Registration Form

Select the team:

Your Comments:

() Food Required () Accommodation Required

(1) The relevant HTML code (incomplete) is given below. Fill the blanks in it in order to get the required
output.
ge)e HTML eon (goSadzn) oo eided. gdos OBe)®n @30 @i o0& &8 aid
Bdots) aBaban wosie.

<html>
<body>
<h2>Chess Tournament</h2>
<dl>
<dt>Category I</dt>
<dd>
<ul><li>Team A</li><1li>Team C</li></ul>
</dd>
<dt>Category II</dt>
<dd>Team B</dd>
<dd>Team D</dd>
</dl>
<h3>Registration Form</h3>
<form method="get">
<fieldset>
<label for="team">Select the team:</label>
<select name="team">
<option value="a">Team A</option>
<option value="b">Team B</option>
<option value="c">Team C</option>
<option value="d">Team D</option>
</select><br><br>
<label for="comment">Your Comments:</label>
<textarea name="comment" rows="3" cols="30"></textarea><br><br>
<input type="checkbox" name="food">
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<label for="fr">Food Required</label>
<input type="checkbox" name="accom">

<label for="ar">Accommodation Required</label><br><br>

<input type="submit" value="Submit">
</fieldset>

</form>
</body>
</html>

Below is an explanation of what each piece of code does.

onds) O O ey emOd GBS Bcd® ef St DO glo.

Tag

Purpose

html

Defines the root of an HTML document.
HTML eGaocn gen 5Lodan =08,

body

Contains the visible content of an HTML document.
HTML eGaownm cacs®e gS5obomn 8@ 8.

h2

Defines a heading level 2.
2 ©» ®J0e® BHbews HLOOHW WOBG.

dl

Defines a description list.
B0 EiIGEnds SLOdm®n WOR.

dt

Defines a term in a description list.
B0 EIGEndn s SHODHn WOR.

dd

Defines the description of a term in a description list.
B0 EiBEndn serm 88n0r SLOBH® BOR.

ul

Defines an unordered list.
BEeORD et EIGEnDS SLODxn DOG.

Defines an item in a list.
G800y gloRns SLOBMR WOR.

form

Defines an HTML form for collecting user input.
ebGen ;e Oy H3® eesm HTML eeio®wnss
B5LOOHB WOB.

fieldset

Groups related elements in a form.
esioRwD ©FH 6EASR YEr®

label

Defines a label for an element.
6850 YEr® HEM 6ERRND SHODm® BOG.

select

Defines a drop-down list.
on RGNS SLOdm®m DO,

option

Defines an option in a drop-down list.
ey isndn Budans HLOdmn WOR.

textarea

Defines a multi-line text input control.
) 6SE O §L) CIEHHH SLHOOMN®G WOGB.

input

Defines various types of input controls.
880 eMoed &) ©IERD SHLODHH WOR.

checkbox

Defines a checkbox input control.
83568 6™ ;e)® RN HLOOH® WOR.

submit

Defines a button for submitting a form.

eeivRws gElen B30 0em ATV SHODND WORE.

(i1) Write the relevant HTML code line to show “Team B” as the default selection for “Select the team”.

“Select the team” ©ee 058 ex3d® (default selection) e@e “Team B” ewsd®0 ae)e HTML
ey 68w BusiM.

<option value = “b” selected > Team B </option>

~
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2.(a) Cloud Computing allows us to obtain computing resources and capabilities as a service.The three

main types of cloud computing services are: Infrastructure as a Service (1aaS), Platform as a Service (PaaS),
and Software as a Service (SaaS).From those three cloud computing service types, write down the
suitable service type for each of the following scenarios.
s eEe ol ©8ss (computing resources) @& &uBw) (capabilities) EAIGISRD OE)NS
adogmaw (cloud computing) g0 98 6B DN oSvImed YT 660) Mmad HD. O,
BOmE oHEnd® 6D eee (Infrastructure as a Servics — IaaS), eaoeEe 6800 eee (Platform
as a Servics — PaaS), ©& ®acwmr® e800s e@e (Software as a Service — SaaS) ed.cnn & O
OG0 @iEeod® 660) MMatn, B 680) GINID NENS NOM OWEID eWIO) Brsie.

(1) To obtain an environment for application deployment and execution from a cloud service provider
ened® Sdsan H3P0 o) JurFow H3PD edevrs Oe® adrmm 680 BIerdmiIDRe®ss
OB

Platform as a Service / oamE® 68300 6@ (PaaS)

(i1) To obtain hard disk space for data storage from a cloud service provider
e GOIHe oem, cad 6D RN DE)NE® &3vI® 680) BIeRBORNEXs ERIMISD

Infrastructure as a Service / ®0mR oognd® &0 eee (IaaS)

(iii) To obtain data file sharing, office applications and email services from a cloud service provider
e e@g) ®PeF S3HOM®, MOEIR 6D B® @-oieid 680 DENE edvI® 66D Brerdmird-
-EOS CAIOIBHO

Software as a Service / ®acge® e eEe (SaasS)

Platform as a Service / ©ogmE0 0800t ege (PaaS)

Platform as a Service (PaaS) provides a cloud-based environment for developers to build, test, and deploy
applications without worrying about managing the underlying infrastructure. It offers tools, middleware,
and services needed for application development, making it easier to focus on coding rather than handling
servers or storage. PaaS simplifies the development process by offering pre-configured environments that
support various programming languages and frameworks, along with built-in scalability, load balancing,
and security features. Examples include Google App Engine and Microsoft Azure.

SEDERO 80D 6@ (PaasS) dLANRSD O BIME SHENE DEPMDOL B e WOLO
e8 ene® MRV, ole) HPD om ewedRD DEING® ¥ ©emd § sdedns Bend. O» ered
0OLAD® B GOOn cPDES, BHCEDML ©® 66D BEL® HMO, EEDIRINDNS o) AR HA®
NBOSRD O8) THWOMD 6wedSH HFOMD® WY HA® comg WOR. PaaS 88s 880 pRecdas o)
on OF 6CH 65K 5 QLD-Fome BE SON0RS, @B @ SSNI®, SOY8 PEDG O
NOBE Tei@r® PGS 0OLAM BHEORH 6O DOB. cewogn e@® Google App Engine &
Microsoft Azure &gres 8.

Infrastructure as a Service / 0n@ cognd® ¢E0)0s eee (IaaS)

Infrastructure as a Service (IaaS) is a cloud service model that provides virtualized computing resources
over the internet. It allows users to rent essential IT infrastructure—such as virtual machines, storage, and
networking components—on a pay-as-you-go basis, giving them the flexibility to scale resources up or
down as needed. laaS offers the most control over the cloud environment, as users can manage and
configure the virtualized hardware according to their specific needs. This service model is ideal for
businesses that require high levels of customization and control. Examples include Amazon Web Services
(AWS) and Microsoft Azure.

WOmE connmd® 6Dl eee ([aaS) vy asnbeirne oM gdus e ©OHHD 6o nens
DENE 660 MDD, O e3BERPRSO OGs 608 ©les gHEd oo cHEd addwnn H3®O
HOZBRBO® E 63 erd® CcHD v OB KBSY, ®AIN) DO ©® HEDOF ©OBL S
SOB0GS EMOPOr MBS IR SHEDE NEWO WHPD B 6EE®E. laaS 888 DENE® &dedw
o OB @EHN @) 668, ©0BHEPRSD RS SeEBn GOBBD) RO GODIWON®D WE €aDW®
DEOMDOIB HRVO oo Some BP0 HBn. HE ®TVe® GHOIBBOM® OH CIRHD HOGBS O
@O BE) PR 683D HHmadn DI Ges 6. MO 6@ Amazon Web Services (AWS) ) o
Microsoft Azure etes 0.
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(b)

Software as a Service / ®agee® 65010t eg® (SaaS)

Software as a Service (SaaS) is a cloud computing model where software applications are delivered over
the internet and accessed through a web browser. Users do not need to install or maintain the software on
their local devices, as the service provider hosts, manages, and updates the software on their behalf. SaaS
is commonly used for applications such as email, customer relationship management (CRM), and
collaboration tools, offering a convenient, subscription-based model with automatic updates and
maintenance handled by the provider. Examples include Google Workspace, Salesforce, and Dropbox.
@acre® S0 eE® (SaaS) vy DEWE 680 MmIBns O gmO OHE acr® 6wed
GSVNEG Ho0®) eRe)Hd GO O RHROKS HOM) £ed® 8. 6850 6eRs®) RYS OHeOS
®aem® SOBMODTO®, DESMDOMBE 65 OB DO VBN =o0HEDESO BYSes @
COX® O Bicwmr® Sdomn HOPD o) m»y BED FOGS 6:ES.LIVDBEDS DEHD ONSIE,
©)0eni®n s DePmmozne (CRM) oo omeni®@m c@0e® Ot ene® oem ®dm oG,
oersm) 888 0o S0wHn O 66 N 6B 6, C)DDO SN HIBDEE
98308 DOB. cemogn eee Google Workspace, Salesforce & Dropbox &imes 8.

Fill the blanks in the following statements with suitable words from the given list of words.
ooy DOSHOR &t HXS e Qee o € gid ot EIBEHEDs emi0) Brsie.

(1) Encryption helps to ensure the confidentiality of our data and information.

Encryption gees eoio &) emOndide OHe3mOn et B30 €6 .

(i1) Phishing is the attempt to acquire sensitive information by pretending as a trustworthy entity in an

electronic communication.
Beps ©555e0eNRDE, SEDIROSD VGO RD GBS H.eBE eMONOL EAIGIZHPVO e HE®
Phishing eee ®:i€5ed.

(ii1) The illegal copying, distribution, or use of software is known as Software piracy and Copyright helps

us to protect our software from such illegal use.
®ace® HHOeOIR eem 8o (copy) B3O, e@g)®ide e mBwn Software piracy e@e &IESeds
gm0, Copyright goed @acwmlw &9i5 $H50edin HDDSems HoLe) DOWSRD ced ©d.

Encryption / @cetSoemn

Encryption is a process used to protect data by converting it into a code to prevent unauthorized access.
This transformation involves using an algorithm and a key to encode the information, making it unreadable
to anyone who does not have the key to decrypt it. Encryption is widely used to secure sensitive data, such
as financial information, personal data, and communications, both during transmission and while stored.
It plays a crucial role in ensuring confidentiality and data integrity in various digital environments.
BCITONDE KB FNOH0HS Ledn 0P MEINOR Qe CTHrS DD eobomr HieRs eBim
ose) HG0 MmO Do HUORKS. 600 olOLLHRD EMONOT esHHn HO®O
i SemOPrs 0 Kol MDD 53 aaes 0 gm0, 80 Sesomn HBRD YO M VHT®
emeEmn0 0 HHdn eawmin. olcdemmn H3eBE o R HFeBE ez emMOnr, LEGRD &5
0n 0535e8emns D5 0O ey QONBm H3PD oernHn AHED =Sm) 8. 88h HBOGS
al600s NE CHEB®IDN ©H XD GAOMD ondn H3® oe® O® HOMSD MOESIOEES §J
OB.

Copyright / gtmee &80

Copyright is a legal protection granted to the creators of original works, such as literature, music, art, and
software. It gives the creator exclusive rights to reproduce, distribute, perform, display, or license their
work, typically for a certain period. Copyright aims to encourage creativity by ensuring that creators can
control and benefit from their intellectual property. Infringing on copyright, such as copying or using
someone else's work without permission, is illegal and can result in legal penalties.

CMH® SO ©f) OBHDBR, HBHD®, By, B Bac® OS5 §F WIDOR SOVLWRRO ) & &5
50m MOS@ON. d0 0PNBENS HEHOD MR BN HeH RYBeE Mmbrn eHSsemnn HS®O,
ede) axde0, Huskew 530, pebran H380 o) ey ED) EPD HLEELWO 58 BB e
eel. Cmre HBDO gOFH DOSES SHLVMWOPSO RS YCNOG efog CIEH® HPOD 6
e5E® ER) KdP0 ®i 0 sudn H3® G SHLIMBRBOL ESN SRR, FOORHS eMOD
DN cWEMNNEE WaDwS Boen H3® cx) ®Om HO® 5 e HPWE cBeemnn HO® 5B
8edid) O® gm0 550 £HOBOED sy T ®Iw.

~
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Phishing / ®92®

Phishing is a type of cyber attack in which attackers attempt to deceive individuals into providing sensitive
information, such as passwords, credit card numbers, or personal details. This is typically done through
fraudulent emails, websites, or messages that appear to be from legitimate sources, such as banks, social
networks, or trusted companies. Phishing attacks exploit human psychology, often using urgency or fear
to trick victims into divulging confidential information, which can then be used for identity theft or
financial fraud.

2B 0y ose, 6pEO B Gt 68 BEGMRD 6MONOL OS5 ©068E eMONOL BIERRD BMIOMDS
CE®ER®S OOIRD £a0® DoOm OBDL LMORH. 600 VNSRS Be, WOH EISES Drowy, S
SR, 6 SEDHED OKE 15 HNHME YRIEORS cxem® DD LB, 0 RS o)
SFIDR HOM®. DS QMO DHD PeNSERD HOXNE, eRIeH) JO HELRD® e Jw £BERIB WO
®58s FSEDHHRS CHBOD eMONOT 6HE HOPVD eICROB, B0 OB OB 6NONE B3O &)
QEB D00 oeH DS DE HIDE.

Plagiarism / ee@@ee®

Plagiarism is the act of using someone else's work, ideas, or expressions without proper acknowledgment,
presenting them as one's own. This can include copying text, images, or code from another source without
giving credit to the original author. Plagiarism is considered unethical and is often a violation of academic
or professional integrity. In many educational and professional settings, it can lead to serious
consequences, such as loss of reputation, legal penalties, or academic disciplinary actions.

cCRMI® &) COMD CWEMNEE OB, FEHS 68 LMHD 5B BEOIDOHS eMOD MMBD BDOS,
E0) o®ed i@ 9Eles H3RRE. Y DHOO®O 188 ERHS 60D O YRIGHLHS cog, BSnO
e®) enn B0ed B3O ePKD MNES 8K ®IN. CMEERM® B0 Fedil ces HEME) R OO
O® e@e®] 80 WLSHH 68 DB GATOME £Eem HIOH. cew) aaNeSH 0 DakHr
rad® ORE, o DL NGO, HHV® £ OP 60 @NEH T HONG® & CCBE
58000 nE) Er &H®.

Software Piracy / ®acer® 6G®

Software piracy is the unauthorized copying, distribution, or use of software. This illegal activity involves
duplicating software without purchasing the proper licenses, sharing software with others, or using cracked
versions of programs to bypass licensing restrictions. Software piracy undermines the revenue of software
developers and companies, leading to economic losses and potentially harming the development of new
software. It is considered a serious offense and is punishable by law, with penalties ranging from fines to
imprisonment.

Dacme® eWICEMID KE) acWN® HHOROKS B0ss H3®, ede) ®idP ex) ®HIDNRR. PR HB
8e0id FMmondd 58 ey BEE emMe®® ®IeWe® gHBOos B0, PIcWr® &S GO OO
eRe) ISP o)) ey BODS Bt =l oeHm DiRe0®s e cracked gD @D B3O FHEH
0. ®acWr® GWMCEMIO Dacm® HDLALRHEE 6 ENWEOR MR IR OB, ;OO O
OR0 2R 6 GO HO PACW® HOLANWD S BDE DX, OO VOOMHR DOCH 6RO HRNY)
™ gm0 5HBens RO AN & oo ) Yeed BO BOvm B3O €50 cHOS @0 &H®.
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(c) The following extract was taken from a software project feasibility report:
oD 50 groiesS acll® Ox)mad wwsm) (feasibility) OmOD cLRADEE.

“....The software development team does not have the knowledge or prior experience of the relevant
technology; the developers must be trained first and as a result of this training cost, the project will not
make any profit. However it is expected that the users of the proposed product will use it willingly and no
user resistance is expected...”

“...80)C DBVBIG OIS £INPS 6 60 SEHOIELE 6] Pace® KAL) WENWRD MV,
:0LAND WOSHSD YRS LaImds EMEC Wn) 00, O° g 530 8 gu 8re® o),
OmEatens HBe NN eMLIEDs) &Y. ONFE, ewiBD Herwe® =0BEMLs HRe aBeOIRBHRS
MO O® BHenr® widisiens) DBy WO &5 O gedwe) ewed. ...”

By considering the above extract, write either True, False, or Cannot comment in the blank for each
of the following statements:

9HY CERIDG HERM AR), SHY DOINOR BEHOr e 3B, goosld ex) B8udt o eamInd
o5l 6 B eBOS.

The proposed project has technical feasibility.
608y Oxmated medn (technical) Gz &io. { False }

The proposed project has operational feasibility.
eriBy Oxmaded e®e®u® (operational) GEBNO &Lo. { True }

The proposed project has organizational (institutional) feasibility
608y Oxmated oo (institutional/organizational) GozmN® &iw. { Cannot comment }

Technical Feasibility / o5@ghn cosm©

Technical feasibility assesses whether the project can be accomplished with the current technology and
whether the development team has the necessary technical expertise. It evaluates whether the required
technology, tools, and resources are available and whether the team can successfully apply them.
DMBDDEND ©wsm) OGS DLHDV® MBGEINens ONSaBH B wE oide KS® 6H HOLA®
DHNER0 gOms MRy decieeemd Hede wse mesdt WOB. §OGs MBHH:®, 6PDES
o® obes Hede Bs® 6 DGO FO) bIND BE®D ®mibe Gim O HOBRD EB DOB.

Operational Feasibility / e®e®u® @usm®

Operational feasibility examines whether the proposed system will operate effectively within the existing
business processes and whether users will accept and use the system as intended. It focuses on the practical
aspects of implementation, such as user acceptance, ease of use, and the alignment of the system with the
organization's operational goals.

eriBm efadn «obfs O3l SRS nE dre)dD eeed DD dDSesie rse ©m SOBHEIMWSS
888 ofbn gedidn o0t BEerws @B wosese s ePemrd® ruzsm adide wod. edBem
BE®ISD, P06l £6Hnd 66 08NNEE cPeHR® Ry 00w SEABK eaeMitdd 5 Fuim
5368 )eRiED v WO OB FGOVN® 6WT DOGR.

Organizational (Institutional) Feasibility / poo8Dd @z

Organizational (institutional) feasibility evaluates whether the project aligns with the organization's
strategic objectives and whether the organization has the resources, structure, and support needed to
implement the project successfully. This includes assessing financial resources, management support, and
the overall impact on the organization.

HROD ©osD) OBS O%)EIB® ©ONMEE LG GOY 00 0D dSesie, RSN 0
OxEatn bdwd oo 5300 GOVs OBsY, ODINW ©H HHERIOK BNNRD Hede, SN
FrORR0 B OB §en oler oeddr 53O, DEIDMWOI HMD 6 ©HBVNNRO &5 OOSH
AEEI® PO H;IED ©8.
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(d) You have decided to start an E-Business to sell your home-made food through an online store (web
site). Once the customers place orders and pay through debit/credit cards, you will deliver the
ordered food to their addresses.

DDOOD DeEE RS (608 aidwus) ®om AR 506 By med geed H3® ©e®) P-OMHOES
NoBm HERD AR BHOML DOB. GIHYBWOOS GHBIO GIEYE DO & HEH HNHOD/HOSS
(credit/debit cards) ®ds B v ©n AR O® MO VQFeE CENOERD 6w MNOEE.

(1) Business to Business (B2B), Business to Consumer (B2C) and Consumer to Consumer (C2C) are
three E-Business transaction types. Out of these, which transaction type will occur in your E-
Business?

D200 D00 (B2B) dmeens )desi@mmd (B2C) oo «)deni@mniens e)3emi@mund
(C20) o) 9-09&0 ®aeedy) dL® HHD, 6BDBS, ARVes @-OBN0ed Bedy) &id vyeey DL®®
N ¢&?

B2C /Business to consumer

B2B (Business-to-Business)
B2B (Business-to-Business) involves transactions between two businesses, where one business provides

goods or services to another business.
OBDONS DOW OINODNO MR 6] 66D BEW® OBEIO LN OO BHREES) EOED ©O.

B2C (Business-to-Consumer)

B2C (Business-to-Consumer) involves transactions between a business and individual consumers, where
the business sells goods or services directly to end users.

X0 ©® 5 ©)3eHIBVRS OO DANEES) HNED 60, OHE OGO WD 65 63D 0agOdD
o) alHenisio BnEne @red.

C2C (Consumer-to-Consumer)

C2C (Consumer-to-Consumer) involves transactions between consumers, where individuals sell goods
or services directly to other individuals, typically through a third-party platform.

e)0eaBnRS g0 ®REEHOED H8ISN O 0O, OBE LE®EROS gD MR e®) L)
ORVNBEHRS cd® EMGIH DML H0®) O QKRB0 Dneny EIe.

(1) Incorporating a reputed software service to enable debit or credit card purchases from customers will
improve customer perception and trust in your e-Commerce system.What is this software service
commonly called?

IABDOOSEE IHR[/@os ®o®) BREMD® B SO BEHY Dacwml® 6LODS & SMER
&0 RAReE @-OEOH BEE, ©)CHIBH BN &) BEOINK BLAme HPD OHE Oy &Iv.
O® ®acwr® LD emIEed HESOSeS N HVHS &?

Payment Gateway / e®98® @£)0Q0

A Payment Gateway is a technology that facilitates online transactions by acting as an intermediary
between a merchant's website and the financial institutions involved. It securely processes, authorizes, and
transfers payment information, enabling customers to complete purchases on e-commerce platforms. The
gateway encrypts sensitive data, such as credit card details, to ensure the security of the transaction, and
communicates with the acquiring bank to approve or decline the payment based on various factors.
edegsieenes 6O GROK o U0 688 Yes MDD g0 GOOBRECRR R T DOSS
NOODD DHCEY) HEH) SHRWS HOHD MBOINHED. OW L-O1NSs cOEMOR BrE WiB® ©dxbeEn
5500 )3exiBEHRSO HiB0D @) 6638 eMES eMONOL HOSBHD W, GO0 6eR, B® dOT
DOB. ©6)09e8 woeeMed MOTED oobnm 530 o eRRO R B0 B8 ©edE D
BoeSOMD OB, o 550 O O LeHNTD exDR goRPm HFPD e obeds HOPD gies
DO OS5 DD O HHHEOEHND WO
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3.(a)

(b)

A flowchart is to be drawn for an algorithm to S

. tart
calculate and output the areas of triangles. The
base and height of each triangle are given as B
inputs. D

y

Hewignde dLWOR ®IMHHE WO BB DOD
eSO 6em Oied oo®HmE GIESD
gOms . 9 8 Hewined moDmed E® o®
CO HE)® 6RO EIGR.

Input base and
height

Note: Area of triangle = % X base x height 7
00®He): Hewignnd OdLOORK = % X &NoDeE

)

o

E® X €8

The algorithm should stop when an input is less
than or equal to zero.
®8® oo 0 O o e g8 § 80 oo

Area = 0.5*base*heigt
K

FiSemPn MO 8o Y ©.

Complete the flowchart by writing the required
content for the four components left blank.

5B 0 Gid 000D HBO OEH OGS
gSobonns @w®), Oied odoe odabsn
OSs.

Complete the four (4) blanks (indicated by ...... ) in the following Python program to calculate the

factorial of an integer.

5w PeoBmw (factorial) wgwemn S50 ge)g oo oGS cwed Hdmid ®®O (...

RS ciiede) BBgben woOS.

Note: The factorial of a positive integer is defined as the product of that integer and all the integers
below it. e.g., factorial of 4 is equal to 1 X 2 X 3 x 4 = 24. The factorial of 0 is defined as 1.

000: 0 5IRND DIOIBHR ©y OO HJeed & O g8 Bog 5IedDe @Hoe®E. e 4 &
PNeOB® I1X2X3Xx4 =24 0 &®» 8. 50 @00 ( & PNeOBow 1 e gbd ciwed.

# Get input from user
num = int(input("Enter a number:"))
factorial =1
if num < O:

print("Factorial is not defined for negative numbers!")
elif num ==

print("The factorial of @ is 1")
else:

for i in range(1,num + 1):

factorial *= i

print ("The factorial of ",num,"is", factorial)

~
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(c) Consider the following Python program:
ooy oBns POCEA® HRDSD.

2
5

lower
upper

for num in range(lower, upper + 1):
flag = 1
if num > 1:
for i in range(2, num):
if (num % i) = = @:
flag = @
break
if flag = = 1:
print(num)

Wirite the output of the above program.
9D POCCREE OBe)M® BX ENOS.

Answer :
2
3
5

Explanation / etag@ 853

1. Range Setup / 0 &uwnen®
The loop iterates over the numbers from lower (2) to upper + 1 (6), so the values of num will
be2, 3, 4 and5.
Qo0 oog(2) 80 9o + 1 (6) £ 603 ¥ HOPLHNG 68, dVBS num & Gwnss 2,
3, 4 o 5 B9 gio.

2. Iteration Details / 800boe d8m0

For num =2
flag issetto 1.
flag & 1ees oDe) &Lo.

Since num is greater than 1, the inner loop checks for factors from 2 to 1 (which means it doesn't
run).

num 10 98) a8 DS, aassnd @er 2 80 1650 o o ol Dod (B3B8 gems
O5ies Ok JUIBRD eMO® VOG).

flag remains 1, so 2 is printed.
flag, 1 ece® OB, ONBS 2 YEIH® L.

For num = 3:
flagis setto 1.
flag &» 1eee ©D©) &Lo.

The inner loop checks for factors from 2 to 2 (it only checks i = 2).
GOSSHO ESK 2 80 2 50 0D oeH e0ue Dok Br 1 = 2 oS ole o).

3 % 21isnot equal to 9, so the loop does not change flag.
3% 2,00 0@ emed, OOS @ow flag O cOxE emOB.

flag remains 1, so 3 is printed.
flag, 1 e «OH, OO 3 Yo ewed.

~
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Fornum =4

flagis set to 1.
flag & 1ees oD©) &Lo.

The inner loop checks for factors from 2 to 3.
gOBs00 @0 2 B0 3 D) oD oem olue) DOR.

Fori = 2, 4 % 2 equals 9, indicating that 4 is divisible by 2
i=2ocHm4%2,00 o0 60, 4, 2 & RE® 5 D o5y DOG.

flag is setto 0, and the loop breaks.
flag 0 eEe o G good, @S GO®® ©d.

Since flag is now 0, 4 is not printed.
e’ flag O 0 ROS, 4 Ye® eMedEd.

For num = 5:

flagis setto 1.
flag & 1ees o0& &Lo.

The inner loop checks for factors from 2 to 4.
FOSSHO @HK 2 80 4 50 0D oes duE DOR.

2 o5 % 20 o®» emed.
3 ee®m5 % 3 0 o e3ed.
4 wem5 % 40 o@D exed.

Fori = 2, 5 % 2isnotequalto®./ i
Fori = 3, 5 % 3isnotequalto®./ i
Fori = 4, 5 % 4isnotequalto®./ i

Since no divisors were found, flag remains 1, so 5 is printed.
eREBMOD® 6@ M ADH, flag, 1 e ©OH, OO 5 YL DO Giv.
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(a)

A database application is to be developed for a hospital clinic. The design is as follows.
elimnED IR e B HFE) CRERE cWAMBOD FOOS ©. 05 HWEER cHY S0E 8.

The registered patients in the clinic are given patient numbers and their details are stored in the PATIENTS
data store. The dates and times of clinic appointments of patients are stored in the APPOINTMENTS data
store.

DI0NEE BINED eOIBSD 6OI® g ey ERD MO RYNed 8md PATIENTS &8 § edi»
®NEE oles. Mwe 6eH 60IBS ©i®@w By ENes o 8@ APPOINTMENTS 8 §
e @RS Qole:s.

Once a patient arrives for a clinic visit and gives the patient number, the reception officer does a validity
check of the patient and the appointment date by checking the PATIENTS and APPOINTMENT data
stores. If valid, the patient number is added to the PRESENT data store. If not, an “unregistered patient”
or “invalid appointment” message is given.

OOHRES 0em eOIBrR B B 0B fwn oiepe 80 BEWDE® Sgdw PATIENTS oo
APPOINTMENTS &5 ©a) 830w, ediBn oo wne Eann aegdr 5300 de.nm adtiesnnes
Be DORB. OEe®w 8 O OB 60i® eoww PRESENT edo @O0 &uesd 6med. D@
eMEed NP, “ERINES emy 60iBenE”’ em “‘OI0E cIBHRn’ oMYRDL ey EIeR.

When a doctor at a counter in the clinic is ready, s’he selects the next patient according to the PRESENT
data store resulting in the relevant patient number and the doctor counter being shown on the display panel
in the patient sitting area. When the patient comes and sits at the relevant doctor counter, the doctor
retrieves patient’s clinical records by accessing the PATIENTS data store. Once the doctor examines
patient and prescribes any medicines for him, the PATIENTS data store is updated with the new
prescription data and an entry is made to the MEDICINES data store. If needed, the doctor also schedules
the next visit date/time for the patient by updating the APPOINTMENTS data store.

DHBOOD BT 6eDesDONN Ke® 80, Byl PRESENT cfo 0at)ed Sgemd 80 eOiGm)
emi0) ©8R. 80 O® elIBWEE FW® 6 eDESDOR) BOH WHSOOD Gwr, diBS arse®m®
83 SOed s ebre Hoed pebumn k. eOIB®) Ge)E 6eDESDOR) GHERD SIB GHSOD
80, ee®ezs00w PATIENTS e ©)00 ©ed® 8, eOiBmed aws bm eM®EB, eOiBwed
al3@1e0s GHNO® 6m OGS 6REHS HBHS &) 5WE e o, eeDesdOwR) O MO AEHD
83edior PATIENTS e @athed ooos 0 MEDICINES el ©)0oe, et 006, aodnms

8, 0iBw VgD oo o Ear oo BEID 603000 APPOINTMENTS e @&)©de,
aEs D06,

The pharmacist gets the prescription data from the MEDICINES data store, prepares the medicines for the
patient and makes the patient number displayed on the pharmacy display panel so that the patient can pick
the medicines.

RI20ETEW eRdemr BIeDi0r emoOmdt MEDICINES e ®t)eds co® O° e ©He)Hd
DOB. g0, 6diBRO O® cREHD EAWIHVD 15000 ge)g 6OIB® fwn Ramed cbvws 5ol
eehoan DodaE.

If a maximum of 20 patients are to be examined by the clinic doctors per an hour, write down one
(1) functional requirement with respect to appointment scheduling.

00® 660es500r cod® Drend & erwmd ediEs 20 © olie) we g 8, ediBsed &S
RS Emws & OEPs SHweOmwd o 9 (1) e AL gdorzsomdee (functional
requirement) @®) &wWOSID.

Functional requirements / sHboER gO@S™)

Functional requirements specify what the system should do. They define the specific behaviors, features,
and functions of the system. These requirements describe how the system will interact with users, other
systems, and its environment, detailing the operations it must perform.

MORRER FOOZ), SEADE RO BE WNE, O HEHS WOR. 680 efded SHuvm &dds,
SeE®r®m 0 MRS LMD WOR. 6B OGS B0 elBrRwRs, gemns LD wm O8
ale0n 0o LR DO MO dESHO OB, O® DE ¥y ePeerd® BEHO WOR.
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For this a functional requirement can be written with the following meaning.
68 ©em L5HD MMOE B0 5D MOOIER FOOEMOE BE® &HH®.

The system must ensure that no more than 20 patients are scheduled for appointments with the clinic
doctors within any given hour.

F® e HED OIB® 6eDEeBDOIS BB HPOS e 60iBS 200 O8) Ol SRR BIEE®
D0 eMAD DO SEAHH D BE WHIE®.

This requirement ensures that the system limits the number of appointments to 20 per hour, preventing an
overload on the clinic doctors. It helps maintain efficient patient flow and ensures that the doctors have
enough time to examine each patient properly. If 20 appointments are already booked in a specific hour,
the system should block any further bookings for that time slot and suggest alternative available slots.
600 GOOMSMOD VG KO 60BN ©@O 20 50 &) DO VO EHBHD OB, OVBS v
eREBOIS O gL BDHWS 0P OEHOR. O WLHEHEE® OB LOWES ©OBD) ®IHPVO
comd 8 o0 8 & e0iB® 58 s odne) H3P0 eeDesDOISO GO MERHS &5 D
oodn DOB. 50D EIrs BE €10 BB 20 cOSWOD) cvm Hed NS, efBH O WE
8019 oe® 908 608 HO8 gOH0 DO DDA MR BDVOS ewiEs) BE BVM®.

(b) The hospital expects to avoid a long queue of people being formed at the clinic reception for the
validity check. Write down one (1) non-functional requirement with respect to that need.
Oy oOBemn oeH 00 SEHIHS DHBOOL goER 0B & oigPE &5 MO
e0i®e@ dEE®OITNOE. O® gesw@dd ge)g O (1) MO VTR emPe GOG3MOGE (non-
functional requirement) @ &OS.

Non-functional requirements / NOEALD MO HODSM)

Non-functional requirements describe how the system performs its functions rather than what it does. They
encompass the quality attributes, performance standards, and constraints that the system must meet. This
includes aspects like security, performance, usability, reliability, and scalability.

DMOORER cads gOuzm OSHO woOSes SEABHn dn MO 60 O 08 WMOBKS @7 DO
MO, 80 e€RBn BROIRE QY BB QEN®, MOX NS GBS 0 BROS HINED ©8.
eRKRD HOBED, MOE ODH®, CHEEIEMD, GOEHHRHOD 0 aOI®D S & EHAED ©8.

For this a non-functional requirement can be written with the following meaning.
68 mem o®mm MMOEE 65O 66 MDOAER ede) GOGSMOD BB® &HIBm.

When the patient arrives, the validity should be checked quickly, avoiding long waits.
e0iBw B 80 Er B O BI® DEHD) @SS DE-YmBDr adiie) BE WM.

This non-functional requirement focuses on the system's performance and response time. To prevent long
queues at the reception, the system should quickly check the validity of patients and their appointments.
By ensuring that the validation process is completed in under 10 seconds, patients can be processed faster,
reducing the likelihood of long waiting lines.

cO® MLRAERD eMO® FOLZIMO® BEAHE FumlHon ©m B0 MEE EMEOS FOWM® 6T
DOB. 0B B 80 £ coiEd DETO) WIBHR e, SEABr eBRSs eOiBSeE BERIQMBDD
0n RESeE e0esDOr ®Oed em ole) BE QO®. Oer@ 5368 HWORK 930 10 © af
MRODS GOns O O 6B WO ISR, EX OB GRS O HCMBMD &8 WO,
e0IBs0 e8®wens EHMO 6e® PSR M.




RAVINDU BANDARANAYAKE -15- Hictfromabc

' ™

(c) The following is the labeled data flow diagram for the events that take place when a patient visits the
clinic to consult a doctor.
e0iBwy ecdes ®HYIPS Hem OIEHRD ciBHe® BeOSORD &e)E, 6CAR WO @ B OIS
B0HS OHD 186D,

Patient
number » 1.0 | Reception
Patient
A .
Patient data Appointment Q
data
D1 | PATIENTS
p2| R
| D3| S
atient data Appointment
data
20 Doctor Q
T ) Counter
Q+ doctor counter -
number U Prescription D4 V
data
0| W
X Prescription
Patient Prepgre data
prescribed
number -
medicine

Write in the spaces provided below, the Number of the suitable content for each of the labels P to X
choosing from the given list.
P &0 X oot eCREOED Qes Inbonde g € &id @ildneds) emid) cmm & aid SSosioe

Cusie.
P- ... Q- ........ R - ... S - ... T - ...
U- ... V- ... W - ... X - ...

P - Validate patient number / e0i® goved O@-@MO® 83u&e (8)

The reception staff must first validate the patient number to check if the patient is registered. This
label represents the process where the patient’s details are verified using the patient number against
the PATIENTS data store (D1).

edIBm RNEl 8 givieid olSe 56 oem BEHiHEE Mmbo VMARD SEO OIB®eE
ot DR BE YR®. 6®® 6@RR® PATIENTS e ©at0d (D1) ®60&88 e0iBme et
28060 eOIBmes J8H0 oNEH® WO® FJUIOR® SHewisan WOB.

Q - Validated patient number / 9@ g eSi® geow (9)

After the validation, the result is the "validated patient number" that will be used for further processing.
This ensures that the patient is either correctly registered or not, and the patient is marked as present
in the system.

OE® 53608 ©oad, B Oged Eed e aee WP WOH ER® "Dr:® BE 60I®
o 8. ePRBS OB HNOED BWIBED & &S D em) oy si» oHBHm O gm0,
eliB®r) efaded &J» DD LENE DO &ID.
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R - APPOINTMENTS (1)

The APPOINTMENTS data store holds all scheduled clinic visits for patients. When a patient arrives,
their appointment details are fetched from this data store to ensure they are scheduled for that day.
APPOINTMENTS e @80 eOi®s e Hodm B0ed SHu@momn o€ )0 orddHs
cOFDE®m® R 60iBenny @ 80, RS SEHD HEm O oodw 5GP oce DS
28 B0 ¥® T WANEDS E) ®).

S - PRESENT (7)

After validation, the patient's number is added to the PRESENT data store, indicating that the patient
is currently waiting for their consultation.

O D3PS omd, e0iBwes o PRESENT o @00 Onn 008 @ied, eOi®®)
ein0 RSed coer® aem Ol 80® O cosind WOR.

T - Patient sitting area display panel / eSi&s gasiews 8o Sdmed cbom BOw (4)

Once the doctor is ready to see the next patient, the patient's number and the corresponding doctor’s
counter number are shown on the patient sitting area display panel. This allows the patient to know
where to go next.

©eDEBDOM) BEe 60iBm) RO HEH® § o, cOIB®eE Gown 6 B0 g5l 6eDESDOREE
DHFHOO gowm 0B )8 & BT SDHed Lebor® gD0ed eesPy EEd. 60w OIB®IO
S0 0 @Bies) emmNOCIB i @ISR0 98 HEed.

U - Examine patient / eSi&wm =3:5@)® (2)

This process represents the doctor’s consultation with the patient. The doctor retrieves the patient’s
details from the PATIENTS data store, examines the patient, and makes updates such as prescriptions
or scheduling future appointments.

600 FwORr eiB®) P eDEBOOREE CoeEmM® Herismn woR. 6edex00w) PATIENTS
e ©®ANEDs eOiBmeE B8O @) @8, OB olie OB, o® eRems BIDIOr 6
gMOD HYOS Seome 5 8 O H3® Be WOR.

V - MEDICINES (3)

The MEDICINES data store holds all prescription information. After the doctor prescribes medication,
the prescription details are saved here for the pharmacist to access.

MEDICINES e @80 B8rg® edems) 8JeDi0de eomdndt €08, 6e0es00w0) 888 R9d)
500 BE o5, DIBVESDEXD ©edn O oem 6eRems IO BEHO 606 HODy) EIed.

W - Pharmacy / ®a®e (5)

This process represents the preparation of medicines by the pharmacy based on the prescription data
from the MEDICINES data store.

e®® HOR® MEDICINES e5» @f)e8 edesmnss 8Jedidr e o a0 Rdame 0Hs
Den ows H6® Hewisan WOR.

X - Pharmacy display panel / ®a®e@ cboe 8ox (6)

Once the pharmacist has prepared the medicines, the patient’s number is displayed on the pharmacy
display panel to notify the patient that their medicine is ready for collection.

RI20eDEWR) B8 RIBR) BECRE DE 6K, DIBND EMEDD KE)HS DO eOIBEO £1a)® &R o)
Ra®eed oebre 8doed eOIB®IEE gowmn Sebrmn ewed.
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(d) Give one (1) difference between white box testing and black box testing.

0D Dogie) ©OB®D 6 ME Doje) i@ g0 Gif O (1) cOaGnes Busis.

The differences between the white box testing and the black box testing are as follows.
@B Dogie) l@D Hm ME Do) adu®® gud cONSHE cmHm &3 8.

white box testing
@edp ®ogje =35@)®

black box testing
MR ®ogje) ad@O

Testing based on internal code structure and
logic.

eSS0 6 DK 0 DD OB
e ol H3e.

Testing without knowledge of the internal
code structure, focusing on functionality.
e300 ey DImG BERE Iy
em5D ale 53, HMmdBOwn
eme0s OVH® 6 HO.

Tester needs to know the internal workings of
the application, including code, architecture,
and logic.

od5@nrd eme, HaAsn 68 DD
FIed 6reed® FoasSn0 HRIMIBOR 1M
OSP0 gd®n 5.

Tester does not need to know the internal
code structure, only the input and expected
output.

e3B@mOOR0 gHBSH0O o OJID® 1M
OO GO®S AN, FIE)IND 0D GeSHBN
obfe)mnn ePMms SO 0.

Focuses on code coverage, internal pathways,
and data flow.

D0, GOS0 DG 6® B OB
ewEOs HGOMG WY MOG.

Focuses on testing functionality, user
interface, and output correctness.
HMBBO0, eOBED GHORHID O
ode)® 50108 0 =0 538 cwedsH
GOVMN® WY OG.

Finds hidden errors like logic errors,
conditional errors, and loop flaws.

OB ecje, et o ecje o
@3 ecie 915 ©imi ecie emIw) @8.

Finds errors in functionality, behavior, and
usability.

HMSBO0, ®idded o® coewiBMOed
eeje eomw ®3.

Usually performed by developers or testers
with programming knowledge.
VNSNS PDOCCA® CIN® Gid
©:0LRRS o)) alsendsl 8B B¢
D08 EIGR.

Typically performed by testers or users with
no need for coding skills.

DIVDBERS CHHWON NERD HOOS
em® alends o) eOBewisl S8
Be 20Oy Eed.

Mainly used for unit testing, integration
testing, or system testing.

e Bmens Snw =d@d, SMDER
a05@® e} €D ei5@d oeem @)D
ewmeb.

Mostly used for acceptance testing.
eRee) 80 obgem olesn ©e®) )N m)
@d.

More complex as it requires knowledge of
code structure.
ey Dymn BEAC IRV gO®S B

RS OND BB ©8.

Less complex, as it only focuses on inputs
and outputs.

BOIMMO &8 8, On LD 6B ©5e)®
P M FOVNG XY wOG.

~
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5. Consider the logic circuit shown in the figure, in which A, B and C are the inputs and X is the output.
gem A B o C oo gdoan X 0o com Owend® € i obdne o000 0pnss.

ABC

Ty,

(a) Show the complete truth table for the given circuit.
95 =0sdr e OB8shE o5 DXD E@BEHDSS.

X=ABC + ABC + ABC

A B C B C ABC | ABC | ABC X
0 0 0 1 1 0 0 0 0
0 0 1 1 0 0 0 0 0
0 1 0 0 1 0 0 0 0
0 1 1 0 0 0 0 0 0
1 0 0 1 1 1 0 0 1
1 0 1 1 0 0 0 0 0
1 1 0 0 1 0 1 0 1
1 1 1 0 0 0 0 1 1

(b) Complete the Karnaugh map, according to the following format.
mes) 8500, one mmadn 08 08uban DOsk.

B
C 00 01 11 10

ololo]| 1|1

1 010 1 0

(¢) Using the Karnaugh map, derive an optimal (most simplified) sum-of-products (SOP) expression
for the output X. Show the loops clearly on the Karnaugh map.
mes) B850 @dmens), X ofomn o), @RmOe dned® (sum-of-products — SOP) edeo®
OMBR Oxesiy Dos®. @o (loops) CtHiEl e AReE Mes)) BHWE® eoSOS.

B
C 00 01 I1 10

ooo/ﬁl

] 0 0 1 0

B AB
X = AB + AC
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(d) Using the Karnaugh map, derive an optimal (most simplified) product-of-sums. (POS) expression for
the output X. Show the loops clearly on the Karnaugh map.
mes) B850 MOmens), X ofomn 0em), dnnde @fmend® (product-of-sums — POS) edeo®
SDBN Onesi® DOS®. @ aER e RVEW WEes) BN esiDSi®.

B
00 01 11 10

0 ﬂfﬁﬁ\ 1l
I 0_}4 G
A \B-@

X=A(B+0)

C

(e) Ofthe optimal SOP and POS expressions you obtained in (c) and (d) above, which is better (or more
suitable) to implement a simplified logic circuit? Explain your answer.
9o () o (d) cco D 888 e 0@ SOP o POS gmoe ecnd gundsl, Dt e
b od0dns Jusen 530 o 08 ¢ (Rer) e ¢? Red SEPO SIeNER DOS.

Let’s consider the SOP and POS expressions
SOP &® POS gomes o 2%

SOP expression / Qo0 950ed8 ommeac
X =AB+ AC

ABC

— >

SOP expression leads to a logic circuit with 2 AND gates, 1 OR gate and 1 NOT gate. A total of 4 gates.
SOP gemeee AND €910 eemes, OR €10 & o NOT €10 &mis 05 anbim o800, 8@
O 4 H.

POS expression /| Swonde QRoend coxosm®

X=A(B+0)

ABC

0

POS expression leads to a logic circuit with 1 OR gate, 1 AND gate and 1 NOT gate. A total of 3 gates
POS gmmeewe OR €0 dmes, AND €0 & o NOT €010 s o onbdn odednd. &
goo 3 8.

Therefore the POS form is generally better because it uses fewer gates (3 gates) compared to the SOP form
which uses 4 gates.

o288 POS gmean 98) cdn d8es dn €010 4 @dm O®» SOP gmeend cedsed &8
D10 00 ( €0 3 &) @8 DO VSH.
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6.(a)

This leads to a simpler and potentially more cost-effective circuit implementation, which is desirable in
digital design for efficiency and minimization of hardware resources.

ePn O O ©® 08 E®ME)D ©0sd Huew HOPWO B® oed, O ead® ©BLOE
MORBERDMO 0 GO HO® HEeH Gho SHOLOERE ewivs 8.

Parity Check is a simple technique to detect errors in data communications.
00 e0B@d 0 et O5HeOEeHERE Bedd 6cje IRIMINE® BoOR BHEB® PIGH.

Assume the seven bits 1010110 need to be transmitted. Explain how the odd parity check can be
performed to detect any error in its transmission.

1010110 e 39 o «SecSetnn e @ il Bosim, &0 oBekdemmedE 8 eejews Bed adeld
eEIARRD Dex ©®m (odd parity) olSe® B e & GuOr SHESS.

Parity Check / o®m =350

Parity checking is a basic error detection technique used in digital communication systems to ensure
that data is transmitted without errors. It works by adding an extra bit, called the parity bit, to a set
of data bits. The role of the parity bit is to make sure that the total number of 1's in the data (including
the parity bit) follows a certain rule, which can be either odd or even parity.

o0m) aduS@® v ety ecjends emod oledemnn O® D nHdn HAR Hem Gy B5Hede s
o550 @Bm) WO YO 6eje HEM®iHEE PIRH. O® H©) WOSes i Y MWD M)
9 cee HESDn RO IO Oy 53605, VMBI JYeDH MLEDOK OSes &BHOE
&5 O 1 0axd (00 dYDe GIed) Aes e 903ed @ B o Hudn S80S §aWRN®
DO® OO B® AR WIHDE.

There are two main types of parity checking / o@mzi@mdn 83868 e db® ecwmes Hed.

1. Even Parity / @60e0 &®m) =0t@)®
In even parity, the parity bit is added in such a way that the total number of 1's in the data
(including the parity bit) is even.
90060 ©dm ©O®edt, cude 6B @ | 0D (o@m FPDe rYOd) edJded B
PWMORD 6P JYO Oy ©8.

If the number of 1's in the original data is already even, the parity bit is set to 0. If the number of
1's is odd, the parity bit is set to 1.

83 O | 620 15008 dded =B, odm FYO 0 cEs 6WeRE. 1 ©AxD Rew =BT,
©oPm) IO 1 cre ©WH®d.

Example / e0)&0#ne

e Data (¢») : 110011 (4 ones)
Since there are already an even number of 1's, the parity bit is 0.
1008 1 8 90360 ©axDE 5 B, o@m QO 0 8.

e Transmitted data with parity bit (@2 JQO 0@ ©Begegne e ) : 1100110
If the number of 1's in the data changes during transmission, it will no longer be even, and the
error will be detected.
oScdemne guOnd e 1 & ©ax0 058 HPemis, O HOLODS ©HR® OD GO
ecjen gmMOOID 8.

2. Odd Parity / ®ded o@m) oOui@©
In odd parity, the parity bit is added to make the total number of 1's odd.
RFes oPm =0P@IOE, 1 & O 090 e HOPD 0P Y Owy WO EIeR.

If the number of 1's in the original data is even, the parity bit is set to 1. If the number of 1's is
odd, the parity bit is set to 0.

G B0 1 & ©amd goded B, Pm FYY 1 cee owed 1 & €0 R NS,
o0 390 0 eee owed.
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Example / €£)®0#0

Data (e&5o) : 101010 (3 ones)
The number of 1's is odd, so the parity bit is 0.
1 8 ©axd A, OVDS o@m FYO 0 8.

Transmitted data with parity bit (0@ Q0 0@ ©Begdefnn ¢ o) : 1010100
If the number of 1's becomes even due to a transmission error, the system can detect it.
oSctem ctient esineds 1 8 0@x® @oded B, SEABKRD O® HEMDD DD

Below shows, how the odd parity check can be performed.
RFes o =0u@d Be e b PMOB onw &OE 0.

1.

Count the number of 1's in the data bits / e5 @9 d@ 1 & ©@5D GFS WOY

The binary sequence 1010110 consists of four '1' bits, which are located at positions 1, 3, 5 and 6.
1010110 & €80c gap@n 1 & 39 HDHOHS oPsEn O amd &) 1,3,5 0 6 ks SD®OE
882 gi™.

Determine the parity bit / ©@@)NSOMOD HO® DOY

Since odd parity is required, the total number of 1's, including the parity bit, should be odd. Currently,
there are four 1's, which is an even number. To make the number of 1's odd, we add a parity bit with
the value 1.

RS 0P ©0S®D OB AOS, OOm I HIEOD 1 H O 630 Ve B QM.
10, 1| &noE g, 0 @0Jed gwrd. | & 60 Ve B3RO, 68 1 grr BB HRM)
90 O Oy DOY.

Transmit the data with the parity bit / ©®m 30 00 o 6BSedeENn DO
The data to be transmitted, including the parity bit, is 10101101 (the original 7 bits plus the parity bit).
o0 JID OO oBedewnn g o e (10101101 3 JQ 7 oo ©@m JQD) €8O.

Error detection at the receiver / @omed ecje HEM@IHD

After receiving the data, the receiver will count the number of 1's in the received message. If the
number of 1's is odd, it assumes no error occurred. If the number of 1's is even, it indicates that an
error has occurred during transmission.

e EIDERS oK, @IHDK) QIAY SHEREE | WI® WIS WORE. 1 & ©ax0 e ©8, O®
e cejens Be e VD CEDEEHD WOR. 1 & ©@x0 9oded 8, dn olecdetnn HSESE,
ecjens &8 g5 D coXad WOGR.

In summary, the odd parity check adds a parity bit to ensure the total number of 1's is odd. This way, if the
data changes during transmission (for example, if a bit is flipped), the error can be detected.

B101ErS e, Ve oPm 0@ 8BS 1 & oabzn axd RFex D oodn H® e
00 L O WOR. 68 PWOEns, Heden FHONO B DN e (CE)DODE 6@,
QDS eE0OdDem), 6ejen HEMDD HIE.

~
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(b) The ABC company has two main divisions, namely Production and Marketing. Under the

Production division, there are three units, namely Stores, Supplies and Operations having 10, 12
and 18 computers, respectively. Marketing division has 40 computers. ABC company has been given
the 192.174.19.0/25 IP address block. All the computers of the ABC company are to be assigned IP
addresses after making the subnets from this address block.

ABC o®)xe® 8=tn® oo geed oo Q0D v eewmis &io). HXNEG® govn ©oes, &3
BEOES 10 5, 12 5 oo 18 B 0Rx5020, @), orexm® oo PemER® cps S v &lo.
ge@d govwwd «lwenw 40 & . ABC o0 192.174.19.0/25IP B8s» &fde @@ &io.
cR® BB» wm@itens cose ©e), ABC a@vwed Bng =00mmded IP 8» e &0 oy 8.

The following incomplete table shows the sub-netting. Copy it to your answer’ sheet and fill the

empty entries.
con e15eds goBuben DXEDH OF EOEDOD 6es) i, O® ORXD AV BEHOT OMO
8008 B0, 88 g5 HBma QodS.

Here 192.167.19.0/25 is a classless network. This should be divided into subnets in VLSM(Variable
Length Subnet Mask) Method.

e®&E 192.167.19.0/25 oo =855 08w (classless) HE®S. e®w VLSM(Variable Length Subnet Mask)
PDOBHS CEHRORD GRAED Wy ©B.

192.174.19.0/25 Minimum / &9® - 0000000
192.174.19.00000000

\ 1\ T ) Maximum / £s3® - 1111111
|

Block Part Host Part

Block Address — 192.174.19.0
Broadcasting Address — 192.174.19.127
No. of Addresses — 27 = 128

No. of Usable = 128 —2*4 =128 -8 =120

Division / Network Broadcast Subnet No. of | Usable IP Address
Unit ID ID Mask Nodes Range
Marketing | 192.174.19.0 | 192.174.19.63 | 255.255.255.192 64 192.174.19.1 -
192.174.19.62
192.174.19.65 —
192.174.19.78
192.174.19.97 —
192.174.19.110

Stores 192.174.19.64 | 192.174.19.79 | 255.255.255.240 16

Supplies | 192.174.19.96 | 192.174.19.111 | 255.255.255.240 16
Operations 192.174.19.159 32

Given above is the official answer sheet answer and this can be easily shared through the below method.
9mBs 50 airies He SENOr P BSERO O om0 cHY PG VGBS 6PL CHEEOS
eRE)DD MI®.

i G4NODES l “T6NODES |

< >

' 0O 0 0 0 0 0 0 0 0 0 .
Holololo]o]o]o]: 41lofofolo]o]o]:

: 11 1 1 . |
ofofofofofojofof T ‘Aiolofolololo] ol |

tlofofofololo] oodfefirosoeee M0 1 [0 ]0]0]0

H ) [N N (R (R (Y PRI A L h

~
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Division / Network Broadcast Subnet No. of Usable IP Address
Unit ID ID Mask Nodes Range
Marketing | 192.174.19.0 | 192.174.19.63 | 255.255.255.192 64 192.174.19.1 —
192.174.19.62
192.174.19.65 —
192.174.19.78
192.174.19.81 —
192.174.19.94
192.174.19.97 —
192.174.19.126

Stores 192.174.19.64 | 192.174.19.79 | 255.255.255.240 16

Supplies | 192.174.19.80 | 192.174.19.95 | 255.255.255.240 16

Operations | 192.174.19.96 | 192.174.19.127 | 255.255.255. 32

(c) Mohan has ten (10) desktop computers and a router having 2 ports with a 64 Mbps Internet

connection. Each computer has an adequate number of network interface cards. He also has
a sufficient number of RJ 45 connected twisted pair cables.

c@ms ©ond 8o ©ldugny 108 o ewedd (ports) ecoBs @ 64 Mbps aSoboe
0SSO B Domedrds (router) &, oI SOOIWHEDOR SDIMOT SEWOD GFROIYHENS
8o (Network Interface Cards) &, @50 RJ 45 © 088 emedt® @3 gowe (twisted pair)
e HOGB OPDIMBE & GIm.

Mohan wants to start an Internet Browsing Center with the above equipment and seeks your advice
for it. He informs you that he is not in a position to invest money for any new equipment.

90D COMOIM MM MO IR OO RS (browsing) Sows OB H3VO @)
ge®ms D0, § 0e® Ve coced onld. 0T OO 0eH Jed Mmeismnn HORD Yy
gemeMny DO € oOel.

(i) Which network topology will you suggest for Mohan?

OIS BE® DD ewisy MO &R Sdewe (network topology) @S &7
Ring Topology (@¢ 0@ 8e®) or mesh Topology (R &0@ des®d)

NOTE: mesh topology is acceptable as an answer. But may not be very beneficial due to extra
interconnections needed, performance degradation and inadequate user requirement to go for a mesh.

AE SO TexD BENOS cee BEGD aHK. YD OGS GRNO gL HBASAm), MHR VDD
8350 oo 61N M GPD EOIDs edBED GOOSD) eENeds ONOE LERISHDS MO EI.

(ii) Draw the logical arrangement of the network that you propose.

DD ewity DO SHEREE MODD IDED GE .

Ring Topology Mesh Topology
Node 03 Node 04
Node 05 Node 03
Node 04 Node 02 OR
—_— —_—
Node 06 Node 02
Node 01

Node 01

~
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(ii1)) Mohan would like to improve the connection speed to the clients while saving the existing bandwidth

of the Internet connection. Further he needs to have the control of the Internet access while ensuring
the privacy of the client. What is the technical suggestion you would give for this?
005 gIlobee 0PSO DE oge (bandwith) 8508s goo® eEDESHSEDWO O/)
e5mOY HEASIMORE EAEDOE, eRMFO OGS ©. &0 GO0 6LDIESBEMWICE CSIEDTWSOD
20901 DOBS gSbeIE Le8ned &IEHNS ERIGIHPOE, Ry gedne) VOB, § e D EMeeH
B ewiEmd s &?

Use a Proxy Server (Proxy Server &me 8o S35@)

A proxy server acts as an intermediary between clients (computers) and the Internet. This solution would
benefit Mohan’s center by improving connection speeds, saving bandwidth, and enhancing control over
Internet access while ensuring client privacy.

eOINE eED)NNnEs e6DR)0nGES (83vEND) oo FSHOBRG MO GHOBVIECHR 6RO B DOR.
c0R Boe® MBSl PABENHHO HEISN 8vn B8 ExE H3O, WE e 950 5GP o®
eEDIRIBSEE CIEGMRDBO 065D WO HFOO® GSOLER £eBnn BERE OEN® OE EWH
550 968 =He® ER.

Bandwidth optimization / @ sge oeSHONG

Caching frequently accessed web content locally, reducing data usage, and improving speed.

550 268® 0 08 GSHLODRS S D) ®WIBV, e MBHH af) HO® ©® B8vn 8 Er
B53e.

Control of Internet access / gsfobe)e gedvn cean 53

Allowing Mohan to block or limit access to specific websites and set rules for Internet use.

OISO B5:0D O gASDERD ©edrr gdsH0 HERD e B HORO g &R om GSDLLE
B0 oem 5 35 ornde.

Ensuring privacy / a€ofosde oods S53@

Masking client IP addresses, enhancing privacy by hiding user identities from external websites.
esdre)nn [P 38s das 530, MBO 0 gld RS =dBED GHSD) D) QEGRDDOR &8
Eqen H3@.

(iv) There is need to protect this private network by filtering the communication traffic and blocking
outsiders from gaining unauthorized access. What mechanism will you suggest to achieve this?
os}5edem ®RM®®® (communication traffic) eed®®DO (filter) EBDO® GO, BOSHORSESS
9000 £eIHKS OEHWES 600 EIEGKRD BRK ;OBE DOMIHPVOE, OO ©. & 6e D
ewisy) DOm CINYING e €7

Have a Firewall (88 ©80s @)do) 53®)

It is advisable to implement a firewall to protect Mohan's private network and block unauthorized access.
A firewall acts security barrier between the internal network and external networks (such as the Internet),
filtering communication traffic and ensuring that only authorized data can enter or leave network.
cRIMBeE SE®RD SR MoNe) HERD o gmded S8ad gd&H0 HEPO firewall §uiiew HS®
QeE 8. eolidnd gusIInd RO 0B ANEO B (GIDLSER® i8) Gmd MOTED ARVDES

eR® HW OB, ©x¥5eded WIMWIN® 6add ©® YRVERD D SO HEKD GI® O 6&)
80800 & @O oedm DOG.

e Unwanted traffic filtering / g»®os 60 3@
A firewall can inspect incoming and outgoing traffic based on predefined security rules, block harmful
or suspicious traffic, and allow only legitimate communication.
®5 =50 8D 5Eom MOTeD 55 O» ©eHTO By ©® BODOD B GIMHING adS®)
DE HHG, DHIWO o)) oI OB KIMHIND OHO HIP® o6 SHONIVE 65O
oMM @8 e ef.

e Preventing unauthorized access / 2000ewns ©edn O BIEIEO®
Blocks outsiders from accessing the private network by limiting which services and ports are exposed

to the outside world.
MHO ERIMED HOVOI® OSfes NOH LS 0 eweds B H3eRs WHO afvwe®@sio
@R WO £edn 8@ O8O WOR.
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e Elastic Packet Inspection / goaed ewwd odwsegnn (SPI) — Modern firewalls use SPI to analyze
packet headers and ensure that incoming traffic is part of legitimate sessions, further preventing

malicious attacks.
50 B5 =50 IBs etwd Gbe TeCesnn HOPD ©m O GOERMHIND HOBRNVED ©O5N

BIBOE emOnE A0 oot HO®O SPI @)dm OB, fcdun®mmd OMO DHOEODT DEHOR.

The firewall provides a strong layer of security protecting Mohan's network from threats while maintaining
the privacy and integrity of customer communications.

Firewall @88 ©)3e0itn ©6s5568em6l 6cIEORDBON 60 GAOMD 050 O5H0s cRmsies
SR® DOSHORS HOBE) OB HBHOD OB SOOWE SRk,

(v) Include the solutions that: you proposed for (iii) and (iv) above in the logical network arrangement

that you drew for (ii).
oo (i) o® (iv) oce B ewise e Soed, (i) ocH D S8 e @ MNOBD e
OIon0nes GIRES DOSM.

Ring Topology Mesh Topology
PROXY FIREWALL PROXY FIREWALL
PC2 PC1 .~ % PC2 PC1 .v %
PC3 PC7 @ OR PC3 PC7 @
== == ROUTER = = ROUTER
PC4 PC5 PC6 e PC4 PC5 PC6 °
= = = = = =

7.(a) PQR Books, a book shop in your area starts an E-Commerce site to expand its business and to

provide services to the customers in other areas. Through it the customers can select their desired
books and stationery products and confirm their orders online.

D gedwed Hedx PQR Books co)s 06850, @ Ome0n dxdn 5300 o6 gemns Qee€®mdE
83 e)exniBnnsioe, B 660 aletdd 9-O)fes aRdr:s MO WOR. O HOM) OB EIOER
ee)s 0 RBeds exdR o® I8 £50 530 MHHHMD HOPD @)ScxIBNRSO Hid 8.

(i) What is the E-Commerce business type applicable in this scenario?
eRRO go)E 9-ONSB O8N0 Ob®® (business type) @S &7

The E-Commerce business type in this scenario is B2C (Business-to-Consumer / Business to customer).
In B2C, businesses sell products or services directly to individual consumers through an online platform.
PQR Books is following this model by offering its books and stationery products to customers via its E-
Commerce site. Consumers can browse the products, make selections, and place orders directly on the
website. This setup allows PQR Books to expand its reach beyond its local area and serve customers in
other regions, making it easier for individuals to shop for their desired items from home.

PR Bcdedd® G-OFSsK OMEO Bdbvwe e B2C (Business-to-Consumer / Business to
customer). e8. B2C &, 930 V0w®mm JEMDS 650 B8 )SeoiBnds0 SHSes o) e5D)
©agg0® Sunnd. POR Books @@ mmadn gao@sn o088 88 O-D)1ficsn 603 aidn ®o®) mH®
e o BB o5 e ©)3exIBNRSO e 6683, )lcaiBuisio SSoes BOSHRD, 63O
5600 oo 08 gided 0agdR &uINY® HOPD @miBn. 6@® oiwe® PQR Books &0 88 gedwewnss
RO &8 @edBun &8OC H3PD om DN DEIEOR 3eHIBVRSNO 6850 wieReD i ©HEE®,
OGS QE®ERONO 50e 80 DRSO HOMS MM HEH 0S8 BP0 MK 68.
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Answer could be any one of the following,
BENO com oeHs o Oow do oudo,

e B2C
e Business-to-Consumer
e Business to customer

(i1) What is the revenue model used in this E-Commerce site of PQR Books?
PQR Books & e@® @-O)fiess aRdn om)dm 20 e)nd® emadn (revenue model) @ &?

The revenue model used in the E-Commerce site of PQR Books is online sales. In this model, the business
generates revenue by selling products directly to consumers through its website. Customers can browse
the selection of books and stationery, make their purchases online, and pay through various digital
payment methods. The revenue is earned from the sales of these products, and PQR Books profits by
offering its inventory to a wider audience, allowing them to complete transactions electronically. This
model enables the business to expand beyond its physical store, increasing its sales opportunities.

PQR Books & E-Commerce g88el eandm @O ee)nd® ewmado online sales 8. e@® ewaBio
2E, OO0 DO 0D GREL MO ©)TeHIBRFO HSeiem ©ade BHe®s Mme)d® coedR.
e)0e)BRRSO N © BB €05 MO, GFHLHERD HOH) HO BEE iH® Be HF® oo
880 8803 ewdd® PO HO® eWSR oD PR HEem FERDEKS HE)H® EBR) O MO,
PQR Books @® cdsesS 65 550800 o eduien 8350m0 @) 6%, RSO @eEESeIHwd
@gees) 68xben 5300 g8 0Eed. PR MWD OXSOKD 05 x5 BANEDS RIAD OBSH
5300 o O» amo &8 SHd 6O il DOR.

So, the correct answer is online sales.
o8, HOrOE BgmO online sales 8.

(iii) With the successful implementation of its E-Commerce site, PQR Books decides to offer digital
learning material such as e-books and audio-visual content to its customers. Do you recommend
the same revenue model of (ii) above for this as well? Justify your answer.
o® @-O)fies glded ELIDBONE ©O®, P-6NT 6O HEHND GO €AGB OO GQ oS
9ewn® €O (digital learning material) ®® ©3eaiBnd0 98des H380 PQR Books HHognw
DOB. 60n o ¢ 9o (i) & ¢y MKd MDIBnd AR ewise DOSeNS &? AV BEYO
ORNOHDONG DOSS).

Answer justification is as follows.
BENO OVOHDOM® com &oOE 68.

e IfYes, /@8 8,

The same online sales revenue model can be recommended for offering digital learning materials such as
e-books and audio-visual content. Digital content, like e-books, can be sold in the same way as physical
products, allowing customers to purchase and download the materials directly from the website. The online
sales model works well here because customers can instantly access their purchased content without
waiting for physical delivery, making it a convenient option. This approach also helps PQR Books reach
a broader audience, as digital products are not limited by geographical constraints, allowing the business
to scale its offerings more easily.

E-book @ @& cams gsobomn 85 BOC gens® 3 B83m80 oeHm S0 DMVH® SHd
Me)Rd mmadn Sbedn g ®iw. E-book 88 g gsobomn, ot SHEees @8 geEd
e b g0, elexniEnRsO 0D HOSrs £03 RSO SE ISV 0 VvD® HPVO @R
0eed. oNE SHMB HWIDH 8 eaNES HW OB, ¥ ©)0exiBNRSO S ) DE)
eMBO RYHeR BEE ®F GSILODND Vedwd EeB® Bn ®i gm0 dr ong OPVCEHN. 6@
ge8®® PQR Books @0 @&Q egiden 830 cdm e 90 comd OB, s gbm SHSes
eI B®PS OGS &) ed gm0, OEIOKD 8 B8 DAY omHgeds edegnn H3®D
98 6E6E.
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If No, / etsen8,

A subscription model could be more suitable due to the challenges associated with selling digital content
through one-time purchases. Digital products can be easily shared or copied, which may lead to revenue
loss over time. A subscription model, where customers pay a recurring fee to access a library of e-books
and audio-visual content, would provide a more sustainable revenue stream. This method ensures
continuous customer engagement and allows PQR Books to update its content regularly, providing value
to subscribers while maintaining consistent revenue.

O B0 SRE Wi @Om B GIVOODE OHR &) 08D Hewin cHNEOS e)PBO
DB O Qer 8r bR, bt SHSem CHEEdDs eRe) @ISV e Boos HERD &
g0, 50 WMERS 00 e)E 58 S0 ey Sv miw. elecxi®nd@s E-book oo @O eams
FSDOD SESHMERDO £e8® 80 HEM £HOPLD® MSHOD WO E)RVBO ;HWABRL, DS
BOBIO NE)HB® LOIHOS BB &Y. R PI® AR lexiBD SRR cadn Wo® god PQR
Books &8 gsobome 55em) @SR 5500 98 oeed, S000 &e)nds eO5D) ®&Ps
©ODRS0 OIS ) cel.

(iv) For an increased customer base and popularity, PQR Books plans to provide free access to these

digital content through its streaming channel. Suggest a strategy to increase its business revenue with
the help of this proposed streaming channel.

08) e ©)3exui®m eem® (customer base) 0 SHBHEMORS HEH SO ODEEES (streaming
channel) ®6®) O® gows gsfobos (digital content) eemB@e@d 9€less H3@0 PQR Books aiea®
OB.

Suggest a strategy to increase its business revenue with the help of this proposed streaming channel.
cOR LBy DI DiERE HO® RYFeE DO KR BE MMORVD M;EIND ECOIERD®DE
erisem) DOSID.

To increase business revenue while providing free access to digital content through its streaming channel,
PQR Books can adopt advertisements as a revenue model. By offering free e-books and audio-visual
content, PQR Books can attract a larger audience and grow its customer base. The business can then
monetize the platform by displaying targeted advertisements to viewers during their use of the streaming
service. This approach allows PQR Books to generate revenue from advertisers who are interested in
promoting their products or services to the streaming audience. The more popular the channel becomes,
the higher the potential for ad revenue, as businesses will pay more to reach a larger and more engaged
audience.

05 O MEWO ®HOH) BBOF SIOODED eMTeE LEOGW®R ) 6eH GHOR OIS &)
8 0 @d®0, PQR Books eexs® mwaboe eee eOge cisid® aumdan n¢ oHihn. eaded
9-60) 06 KON cAvs gSLOMHHS B83:mBe®s, PQR Books ®0 8w eduien 83ms mbegn
DO NHVO 0 08 ©)CcxiED cem® DLAME WO OB HID. SO 6SOD MBD WO FHOYO
DORVSHSO PRBLDOD 6OEE, £I1N08 sebran 53PS OBNOBD DEMeDs e PdRD HiHn.
e®® ©e8mr PQR Books 5@ S&cies o) 660 gDmn w0s odends 0o odbasn H3®0
SO c30e) iR BB O ISHPD 98 HEHE. MBMD DY SHBw O
DORVD eOEE, £I1508 Mme)ned Suwdn Oi8) 5, dsc OXMO rIe o i) Hwik B8J» eguiewm
830 0O € 50 Ol Ye et e»dy) L.

So, the correct answer is advertisements as a revenue model or a suitable answer.
O, HOOE BENO pe)® mmaBue e eOge, £1dd ool mem B8now 8.




RAVINDU BANDARANAYAKE -1- Hictfromabc

' ™

(v) Write down key challenge this bookshop has to face when implementing this digital content channel
proposed in (iv) above.
9mm (iv) 8 ewitm gowe gsmbon (digital content) Dimen BXHRD HSVE @R B OISHDD
Y Er OB S aHeWIORS B EOSM.

Answer could be any one of the following,
BENO cov eHmHs MO O 8o &I,

e Cost — effectiveness / 858m - de)ZMO®
Giving free access to this service.
cP® cEO® HEH MBeE LedKn @) €.

o Content quality / gslobon @#nsd
Recording / preparation and editing must meet standards; reducing bandwidth consumption of the
viewers.
edun 568/ae)md H30 om ceemognn B3R B BROBL WO®; HORSDBEE DEIS
eee olexismnn a8 H3.

e Copyright issues / geoxese £88 @o®
Should avoid improper use of IP/Copyright material within content and through the channel offering.
GSDODG PE OB M S0BD ®oOm IP/omns HFNE s 58 cee mDm HSe®s
DEHO QU®.

e Technical suitability / meSede ewinsmon
Should provide uninterrupted service (availability); compatibility with many devices / browsers
(compatibility), service efficiency security, etc.
DNOBS MO 660 eBn NG (RR) Vm ®i), eE®) Cor® | RBED BB ®IEH®
(roEMO®), 6650) MORTEEME MOD@D WeNE®.

(vi) Name suitable expansion solution for this E-Commerce site to incorporate both related (e.g., books,
stationery etc.) and unrelated (e.g., grocery items, etc.) products or services to enable a more
competitive purchasing experience to its customers.
©)3exiBnds0 OMs DO®mS BrE Wi5® GBOERS EMERD, HBSID MR (ce): e, BBeds
05) oo 6ESN0E =5 oD (o) B3RO 8 9i8) 6o 6D SR DO PR @-DIFSs
608n £6c 538 doe® 5B wos.

A suitable expansion solution for PQR Books’ E-Commerce site would be to transition into an E-
Marketplace or Online Marketplace. In this model, PQR Books would not only sell its own products,
such as books and stationery, but also allow third-party vendors to sell a wide range of related and
unrelated items, like grocery products, electronics, and more. This creates a more competitive purchasing
experience by offering customers a variety of products from different sellers on one platform. As an online
marketplace, PQR Books can increase its customer base and generate additional revenue by charging
transaction fees or commissions on sales made by third-party vendors, while enhancing the overall
shopping experience.

POR Books & E-Commerce g88n oce e 90 558 doc®s D86l e - edecee)en o)
Online Marketplace e®» o-p@gne J03. e@® gmmaded & PQR Books o oo @8 ¢ds 5
D0 HELem geEd WOND) I MO, BERO AR HEem, RIS WO 0
D08 eem)) 6€ S ge)E 0 HPINR MO MR OB SHP0 6O EDED OeESe SO
98 0RER. 60k ®3HIBNRSO O e ®n S8d SMBwidsens S8a SHse®
838008 DS OIS BRE MiHe® gurieiBHRE SLHAB WOB. EAE e e 6e®, POR
Books @0 &8 e)0ecxi®n cen® 8 DO OIHPVO0S, codn &DED eDegsess 88 WoOm EE
SHm® 0o vsees NEH 60 cmSE el gu 53PS GIMO HEKPD CO® GIHVOD &S
gm0, 008y a)8e o0 aieiBde 98 ErE DOR.

Answer could be any one of the following,
BENO com eHmHs MO Om 80 &I,

e E - Commerce market place
e E - Marketplace
e Online marketplace
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(b) The following description is about myShopper, a multi-agent system which enables a buyer to search
the entire online marketplace for the best products. In addition to the price, reviews by other buyers,
special offers, reputations of merchants and the lengths and types of warranties are also considered.
0R68m NGV DeEEeoIc® B8O eaed® MR edRd WigPwisD @ oo™ myShopper
Y-S5l SERBH @i SSHORE oo £1ed. 8D GIMOD, HeMRY WIHBBOseE SO0 €,
Sesi® EP®) €, cDeEseses HOH MD €, OOHD MR ) o DL®RS € IEBCRD ©®Ies.

When a user (buyer) accesses the myShopper website, a chat-bot agent starts interacting with the
user. User can use voice or text as the input medium to give his/her requirements for a product.
During the interaction, the chat-bot passes the extracted information to a search-agent who will
takeover the search for the best product for the user. For this, the search-agent will start several
domain-agents specifying each of them the requirements of the user and specific domains (web sites)
to search in. To speedup the search, each domain-agent will start several sub-agents to search sub-
domains under its main domain. After the search, each sub-agent will pass the appropriate results
back to its parent domain-agent. Once all such results from the sub-agents are received, each domain-
agent compares them and submits the best results to the search-agent. The search-agent will then
compare all such results and gives the details of the best product back to the chat-bot. The chat-bot
will then display it to the user as text.

odGemw) (©re®mdt) myShopper @03 gB8wd 888 8O, ®@ied ewnec® chat-bot eMed)
SsSmDoens oOHend 0@ DL FTn® OB, odBHEDMO O®® (voice) e®) &R (text) o)
MeE)® B 6RO WD DO MR BSEE, DD FOGBMONS EAERD L. 600 GILHWO FHORO
chat-bot S5l 888 co®) ®y ER® eMONOT el SSSHOOGRD MO WoE) ERD MO, BdBED
Oe®) eME® MING e0ded Mbrn O° s Susim MOnSE. & are coid Susy 88 &
o 08D (60 aRTDE) ceade® HOMSR o Do SSsSD0Or HBoccemts OB, & OBeNWO
08D GOOsm €, eoade® HOMmBn ) D08 & Hec® WOR. eeded® Fu© B8vds B3 o
o 0 Ond Sssim, D0 e g CoDEBHR conded SHOMORD, oSSO0 HHmecen €,
oAk, cxd® 50§ O, o8 OF cofodm, odivs 5O D 08 Ol SsSHO EMeed,
cofsSndoisiens Oi5 Bog 9BOe e 80, O Jusn &) ooe), 98 cmed® oHde eofd®
sl cecd. exdP Susm o5 Brg oBHOe ©or), eME® ®mIRed d8mO chat-bot
B8S5OOWO »Om Eeed. 680 chat-bot S&5Im»D0w), O® @)D cee B3BEDO & MOOR.

(i) Draw a simplified agent diagram for the above multi-agent system. Name all the entities in your

diagram and clearly indicate the interactions between them.
9y ARSSS OCNHGE oeHm 6H0R Jusiy Cteedoar GESN®. DREE OHEs Oe®MB oM

(entities) &8 2O O gm0 VS € NERD £WOS®.

Sub Agent

Search parameters 1

+ sub domain

Domain
Agent 1

Results

Search parameters
+ domain

Sub Agent
1n

Search

User
parameters

interaction

Search

Chat - bot Agent

Sub Agent

) m1
Search parameters
+ domain

Search
parameters
+ sub domain :

Results

User / Buyer

Results

Sub Agent
mn
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Marks allocated as follows, / e®o semsl 38 R 08 DO v,

A: 1 mark for User to Chatbot Agent interaction (two-way arrow)
08w oes Chatbot Hewidm gsiobfn cesm 1 e (€8-ad® Soen)

B: 1 mark for Chatbot Agent to Search agent interaction (two-way arrow)
Chathot SewiEmw e cod® HewiEm aINLE® oes 1 e (€8-bv Born)

C: 1 mark for Search Agent to Domain Agent interactions (two-way arrows)
eE® Hewity &0 Oo® Hewitm gsabHD weHm lenwn (€9-ado® Soe)

D: 1 mark for Domain Agent to Sub-agent interaction (two-way arrows)
068 HewiBmw) 80 o HewiBy gsoabin oes 1 e (€8-bv BmE)

E: 1 mark for indicating multiple domain agents and multiple sub-agents
e B8 FHewiBowns ©m A o HeRIBrs €1t sem 1 e

Note :

% If student has included user interface, ignore that additional information and mark as given in scheme.
Bes o0BeD guORnID GINES DO GISHS, 89 GIHO eMONOL eMBEM &l erisH el
€ g5 o3 En® »oOsM.

% Describing all interactions along only one complete path from beginning to end is sufficient for F
component above.

9 F 0:0000 oes) §odned &80 goamr £50) O olabsn MDvrs RAdes Bug GO
88m0 H3® o@es 68

(i) Write one major advantage of this multi-agent system.
90D ARSES ©fABens e O Oermy DBKE W osi.

Multi-Agent System / g-Ssslo adao (MAS)

A multi-agent system (MAS) is a system composed of multiple interacting agents, which are autonomous
entities that can perceive their environment, make decisions, and take actions to achieve individual or
collective goals. These agents can collaborate, compete, or work independently, depending on the system's
objectives. MAS is often used in complex problem-solving scenarios, such as robotics, simulations, and
distributed computing, where tasks are too large or intricate for a single agent to handle. The agents in
MAS can communicate and cooperate to achieve better overall system performance, leading to more
efficient and adaptive solutions.

2n-Josin odade (MAS) xg 28 gsiobfmmd SewiBnusens 6Ps0n SEABHS, &0 =@
adeon D0®) @50, HOF @iHPD 0 SEGER 0 S GOfY oISE)s DO ISR sem S
e Hid SO0 HEn® 0. 60 SHeriBndslo efaded O/ G50 HHEWIMErS WORY B,
DO HRO e SNNHD WOy B3RO ®iBw. MAS edes) 80 e Bexd, WO B GRAE)
o0® e =0vMHB 5 ©BLEn ©®i0® BoEe® gOsd) DEE ®Bm 60, OHE DLOrS o5
BewiBmennd ®HNBOSRD emmid HOB W &) ©Bben 8. MAS 8 HewniEndso o8 eme,
008n €5 b ORHRE 0@ DO GI5R 6EH) ESHEOEHD 6N HHEHRINENS WORD BE
s gm0, 80 O MLOSER 66 §50Lm® JHed® 60m 6§ WOR.

Answer could be any one of the following,
BENO com eHmHs O Oms 8w &I,

e Convenience to buyer : Buyer need not do the evaluation him/herself.
OIHBDOD D HED | MBOr DY/l HODR B BE WO SND.

e Increased speed of getting the result.
5590 e Wided® edvw 8 5.

o Buyer does not have to type lengthy description of his requirement as a Chat-bot helps.
Chat-bot &meS comd » B @reBwo Pnes GOEEMOL BERAe, EbLe JSHonts R
HE®0. @3 eMed.

o Cost effectiveness for buyer as he/she need not physically visit multiple shops.
Ry/ain emIBnd o)y HHEGD ©O0n BP0 GOGs MO VDS WIABBOr BeHm) BOOI®
dEe)BMO.
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(iii) Write down one ICT related challenge which has to be faced when developing a sub-agent.

95D oSSO0 eMNMBEBE eMONOT 6O HSHEOEH MMBSINHO &eIED Yuon €o Wy O
fenivns Br eosi.

Why Develop Sub-Agents /cedssiadons) odbann wosles aid ?

Sub-agents are developed to handle specific tasks or subtasks within a larger system, allowing for better
distribution of responsibilities and more efficient problem-solving. By delegating smaller, focused tasks
to sub-agents, the overall system becomes more scalable and adaptable to complex environments. Sub-
agents can operate independently or in coordination with other agents, improving the system’s ability to
manage intricate processes and respond to dynamic situations. This modular approach ensures that each
agent can specialize in its assigned function, resulting in more efficient and streamlined operations.
D0H® O8) eaEs ede) &idRD 0m DY MO WO® SHEPD B RN W BEABHw:
2€ 560D MOERS e o MORRS NBOORD ESSSDHOOIS BOLAMD WO &L. NE), GOVN®
6T ME MLRRS oSSO0 0 ciddeds, OSn SEABr DN oML BWE HID GHO
BB ale0nsid a50LHNG 5. OSSOSO SNVND o) DN SSFHOOS ©HBD
OBSIDOMERS ) BE D GO, HHLIM FIORS DEIMDOMD HOPD 65 GHD HBOBSO
50 €100 Bl eHWE O EQE DOB. 0P RVXRL Gedrr &% O O
E8s500ws0 08 edd g Mmboed Jexesidn @) ®H i D o6 O OO, O
o50ers cee DA MLRESER oy OIS cRewrd® B¢ ©O.

Answer could be any one of the following,
BENO oo CeHmHs O Oms 8o &,

¢ Information on different websites may be in different formats.
880 03 88 dr eMONOr 980 HMWIDORS HD® HiH®.

e Language processing may be required to extract information from sites.
08 OB8 eMONOT CHY) (IHVO MIG) OINER OGS B® .

o Information on different websites may be in different languages.
580 03 gid O eMONOr 98 MEOPS BI® .

e Sub-agents should not take a long time to give the results.
8550008 50 E ERD 8 MENS ®» eMID BH®.

e Two sub-agents should not search the same site through indirect access.
co8ssmD00s eeecenny Oy Lednn ®H0M) SO O ROK 6K Ky MNO.

~
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8.(a) Suppose the ages (in years) of n(n > 1) students in a school are in a list L. Assuming the list L and
an integer k are inputs, express an algorithm using either a flowchart or pseudo-code to compute and
output the average age of students in L whose age is less than k years.
cmED B6 n ecemned (n > 1) drd (48t ®ds) L o8 § ciBcsndn &rond Suse. L
ilEnd on k o8 5Hews me)® il comdenn 90, L eiddned &8, agoie k © a8 duoe
s Bases o@es (average) Do ®IHO DO 8HHn B3RO iEemMSHRWS @iRd ©OHMS

e®m) Oxe e o 888 @Elad woSe.

/i ]
v

n = length of L
sum =10
count =0

i=0

<

No

Yes

Count = Count + 1
sum = sum + LJi]
i=i+1 € —
output average

average = sum / count

No Yes




RAVINDU BANDARANAYAKE -16- Hictfromabc

' ™

(b) Consider the algorithm expressed by the -
flowchart. L1 and L2 are non-empty lists of
integers. Each of L1 and L2 has unique elements ¢
(no duplicates). But there can be elements that are /Input lists L1 ,L2/
in both L1 and L2. The notation L[x] denotes the ¢
element at Index x of a list L. If there are N
elements in list L, then the indices are from 0, 1, N1 = T“lmb‘?f of
2, ... to (N-1). items in L1
eoD 150 OIRE ©0®ens 9EdED emed® N2 = number of
giGeBr oeps®. Ll oo L2 o8 gos items in L.2
e0s HDe EiBESH 5. O° o O Eiddned count = 0
ausies’ aoon (9 S5Ve0E OO co®nes i) i1=0
eBoRn. ey L1 oo L2 ildn cce® o8 I
5w HJIe o, L[x] oecsooe 888 L )
CBEned x o8 § ebowmed (index) B 12=0
gBoRn 50k, L ciddned ado® N oenses
gioe®, ebowns 0,1,2,... 80 (N-1) cos 8. N

0
Pseudo code
A. Using for loop / for loop e»dmews Yes
Input L, k count = count + 1
n = length of L v
sum = @ 2=12+1
count = @
for 1 =0 ton
if (L (1) < k) Yes
count = count +1
sum = sum + L(i) No
end if i1=il +1
end for
average = sum / count

output average Yes

B. Alternative using while loop / while loop ¢N0
2Bnens Swcen:s
. / Output count /
input L,k

n = length of L
count = @
i=20
while ( i < n)
if (L(i) < k)
count = count + 1
sum = sum + L(i)
end if
i=1i+1
end while
average = sum / count
output average
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Understanding the Problem / &0gd® es0i® @i&H®
1. Input/epe)me

e Alist L containing the ages of students.
Based due i L eildnd.

e Aninteger k representing the age threshold.
e BP0 Hewismn wOm» k 5JeE.

2. Output / eHe)®w

e The average age of the students in list L who are younger than k.
k © o8) e L eiddned &8s 8ased o@es Dne.

Steps to Solve the Problem / ®i0g® So&®0 BwdO
1. Filter the Ages / ®®e emi0) @&

o First, we need to identify students whose ages are less than k.
Oc®D, e afodie k O g8 B0 HEe OB QPHE.

e This involves iterating through the list L and selecting only those ages that satisfy this condition.
600 L eil&nd &0®) aa00bomn 550 oo 600 cmsieedn DISHs wo® O
OIS eNO) OB HIED ©0.

2. Calculate the Average / @)@)®50 @OHH® HOD

e Sum the ages of the selected students.
eO®Y BasieE Due Oy DOSD

e Count the number of students who meet the age condition.
Or8 emSEEs EEOIRD BES HDND GOIHD WOS.

e (alculate the average by dividing the total sum by the count.
YO OND DINSS CRECDS DIDMBL DIVDD WO,

(i) What would be the outputif L1 =2,4,7,9,3,5and L2=1,3,8,9,6,5, 77
L1=2,4,7,9,3, 50n L2=1,3,8,9,6,5,7 e© o8, gdhe)aw oo 8 e?
Answer / 8890

The output would be 4.
o) 4 Oy .

The flowchart determines how many elements from L1 are also present in L2. To find this,
®iR® 00mo® L1 8 gere Do L2 8 ¢ Hede nxle BOMMD OB, 6®@0 6)m @ISR,

1. Compare Elements / @r® ooesSe

2 from L1 | is not present in L2
L2 8 emdiw.

4 from L1 | is not present in L2.
L2 8 emdiw.

9 from L1 | is present in L2.

L2 & =08.

3 from L1 | is present in L2.

L2 & =08.

5 from L1 | is present in L2.

L2 & =08.
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2. Count Matches / @@ 9euin® @z Do

The elements that are common between L1 and L2 are 7, 9, 3 and 5.
Ll e®» L2 o0 e §ere® des 7,9,3 o® 5.

3. Result / 258w

Since there are 4 common elements, the output of the algorithm is 4.
eme er® 4 i 88 gilemdn®ed efo)mn 4 .

(i) What is the purpose of this algorithm?
9 grCemMiPVend GO NI &?

The purpose of this algorithm is to count the number of elements that are common to both lists L1 and L2.
c®® fgISeMinPed R d%es L] o L2 @ilddn cemO® eo)e YE1® oand @Hn H3OG.

e The algorithm takes two lists, L1 and L2, as input.
giSe@mBo® me)mn 6o Ll oo L2 aiidcny cems @3.

e It iterates through each element of L1 and compares it with all elements of L2.
On L1 & 8 85 e 506 S00bomn 0% gm0 L2 8 8re® YEI® 00D oesieMwD
DOG.

e For every match found (i.e., an element from L1 that is also in L2), it increments a counter.
CRIRIOSD) @E I WIEBEE oem® (58, L1 & L2 & &8 §ereonts), 8® 9885000 88
DOG.

e The algorithm continues this process until all elements of L1 have been checked.
L1 5 80g® gere® =due) 05 et aiiemOn® @0 §udRn EMOR woe®me »d.

(ii1) Develop a Python program to implement the algorithm expressed by the flowchart.
@RS ©0®meed Cm® 0& iSemMOnHR Pt H3R se®) SRHS PRECAWE eWRD®S .

def count_common_elements(L1l, L2):
count = ©
il=20
N1 = len(L1)

while il < N1:
i2 =0
N2 = len(L2)
while i2 < N2:
if L1[i1] == L2[i2]:
count += 1
break
i2 += 1
il += 1

return count

inL1l = input("Enter the elements in L1 : ")
L1 = [int(x) for x in inL1l.split()]

inL2 = input("Enter the elements in L2 : ")
L2 = [int(x) for x in inL2.split()]
print(count_common_elements(L1l, L2))
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The function count_common_elements take two lists, L1 and L2, and returns the number of elements
that are common between the two lists.

Ll o®» L2 @tB6n ecwmes count_common_elements Gow oo goo b6y et god eog
YERI® @S E) 6el.

e count is initialized to 0. This variable keeps track of the number of common elements found.
count 89enm 0 8. PP DOES® CRIWM®S ML YERr® @I SIS DORE.

e 11 isinitialized to @ and represents the index for iterating through the first list, L1.
il, 0 eEe HMOB® WO 5 god ocf EBEnd, Ll ®0®) oo0bome e eboemne
Sewjsan DOG.

e N1 stores the length of L1.
N1, L18 E® ©) DOB.

Outer Loop / 80 @@

The while i1 < N1 loop iterates through each element in L1.
il < N1 80€ while g@ee L1 & & 0 §erre &o® go0dbomn 0.

Inner Loop / 8535500 @0

For each element in L1, the inner while i2 < N2 loop iterates through each element in L2.
Ll & & & §eree oem, i2 < N2 808 while gen L2 6 & 5 8er® &0 a900boan 8.

Checking for Common Elements / e®)g, @r® oceH o35 53

IfL1[i1] is equal to L2[12], it means a common element is found. In this case,
L1[i1],L2[i2] © 0@ &8, 838 geosd s e v ®F & &id ROR. 68 gossded &,

e count is incremented by 1.
count, 1 S5 & .

e The break statement exits the inner loop, as there's no need to check the remaining elements in L2
for the current element of L1.
Ll 8 9508 gere ses L2 & 980 gere odse 5000 gdvs emds idss break
CWMHRH G eSO EHers B06O5.

Incrementing Indexes / ebwn 08 S35

e 12 isincremented to move to the next element in L2.
12,12 & Bgen YErr® 60D BRO & WO &o.

e After finishing the inner loop, i1 is incremented to check the next element in L1.
GBS0 EE0 gons 50 e, L1 & Bem Yeedsn =8ue H3P0 il Ol ewebd.

Returning the Result / 988er gon @) €O

Once both loops are completed, the function returns the total count of common elements.
@ MR alxben § om, Gon eme PERrIHKOR 6BabEn vE® ER) 6el.

Input Handling / epg)e» ex@68@

e 1inlL1l and inlL2 are strings of space-separated numbers input by the user.
inLl e® inL2 oy o3&Hemr) 88 space ORS 608 DE AN HIEINHD.

e L1 and L2 are lists created by splitting these strings and converting each split element to an integer.
Ll @& L2 ©y e®@® strings cDERS o & O 6AES YEN® QLI 0ANODO S3DLHRND
53e®s mem e Sy 8.
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OR

inLl1 = input("Enter the elements in L1 : ")
L1 = [int(x) for x in inL1l.split()]
inL2 = input("Enter the elements in L2 : ")
L2 = [int(x) for x in inL2.split()]
count = @
for il in L1:
for i2 in L2:
if i1 == i2:
count = count + 1
print(count)

Input Handling / epg)e» &80

e 1inL1 and inL2 are strings of space-separated numbers input by the user.
inLle® inl2 oy =36emn) 888 space OPS 08 DE DN HEIBHD.

e L1 and L2 are lists created by splitting these strings and converting each split element to an integer.
Llo® L2 of e@® strings eREe®s oo O O eRES Er® SO 00N SOLD®H®
53e®s mem» e GBSy 8.

Initialization / epOB» S3®

count is initialized to 0. It keeps track of the number of common elements found between L1 and L2.
count = QeE® OB DO Giv. O® Ll &® L2 50 68 e Ero® ©I® HieEnn DOG.

Nested Loops

e The outer for loop iterates through each element in L1 (il).
80w for @om L1 (il). 8 &= o §ere ©o®) ga0Dboen 0.

e The inner for loop iterates through each element in L2 (i2).
o3SH0n for gen L2 (i2) 8 8 5 g§ere ®o®) ga0Rbomn 8.

Checking for Common Elements / e®)g, 810 ocH «de 53

e Inside the inner loop, if il (from L1) is equal to i2 (from L2), it means a common element is found.
GOSSN0 @E® e, il (L18) , i2 (L28) O o o8, 83 geond dsies coie R@remnss
eOIRND ROG.

e count is incremented by 1 each time a common element is found.
eOIE YERIVRE GHIN) MM o GOENDD® count 1 B &) ewebd.

Printing the Result/ 58&@w @t 53

After completing both loops, count is printed. This value represents the total number of common elements
between L1 and L2.

@ cew® olsben H3e®8 o, count Y DOG) @Ed. 6@ gv® Ll o® L2 00 eo)E §N®
BoDBO Hewisnw DOR.
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9.(a) A virtual supermarket has registered suppliers to supply the customer orders placed online. The
supermarket always fulfils its customer orders through these suppliers. One supplier is responsible
only for the customers who live in the supplier’s area. A customer has only one supplier. Each
supplier is characterized by a code (unique), address and contact numbers. A
OO @Edes § odeuiGm aiogd aeddd goos £B0 COEEOIRND RWSED
reEBmodss aim. B0 edegesip oP800 o® oCenidn aIad oeoESes 60®
BeERBmos; aoe) ®. & orerdnidny DD u O%es DO cefnmed BJm edexiBwiss
® oH. 88 ©)CcaiBnnnd BOsEs O ererBmidny . 6P areEdniRndd GmDS
(Gooz), CBRE 05 cOMOD Gt L. O BIERBORND cOWOm i BBerE BD® .

supplier can have several contact numbers. Each customer is characterized by an email address
(unique), name and location. A customer can confirm orders. Each order has only one supplier and
one customer.An order is characterized by an order number (unique), description and a value. A
supplier can supply more than one order.

0@ 5eaIBDRROD, §-CBx9wE (Gomn), NV ©n 88 SN &Y. ©)0mIBmHND, GO
DDYOL DE DD, OI® GIHYPWO® O HIERSmOR PSS 0 O e)leHIBmnn SO &LD.
FIYV, FNYD GBS (Go®n), BSHORES @) DIMDIBS EPSSD ©. OB 6reRBodi®rRD
OO O8) 8 FHYS DI OIOBRD M.

Note : Use only the terms from the list given below for your ER diagrams of parts (i) and (ii).
oly : ooo (i) oo (i) emdd oem ambd o8dsa (ER) ooms qifedt ciBdned & id
s, o D8n Wose. (9 & @@ e.Bx® Br o gades .)

RIGEnD: { @8»w (address), Sssf» (agent), esme (code), »®ST OB (confirms), £ODOS_eotwd
(contactNo), edesiGomw (customer), 83w (description), @-@8w» (email),
DERWO_»SEA (hires), ©&8 SMew (location), ®»® (name), &g»Q® (order),
a>88_goww (orderNo), etew®mt (supplier), oowd@ (supplies), O3Iemw® (value) }

(i) Draw the Entity Relationship (ER) diagram for the above description.
9o 8000 oem HMLY odasivm (ER) odomsS & ses.

Let’s go through the given question paragraph by paragraph.
€& aqid ederm Budeds B8O gismn wOY.

A virtual supermarket has registered suppliers to supply the customer orders placed online. The
supermarket always fulfils its customer orders through these suppliers. One supplier is responsible only
for the customers who live in the supplier’s area. A customer has only one supplier. Each supplier is
characterized by a code (unique), address and contact numbers. A supplier can have several contact

numbers.

OO @Eldes § olemiBGn 6998 aeddd goos GE0 OeEeaiRND RWSED
BreEBmoess aim. B30 odegese o800 o® o&deuidm a6 oedESes 09
0eRdnis ®o® ®. O areEdnidny DvHD Wy Oses DO gefred B3I )SexiBnies
@ =0H. & )0eaiBwrnd BISes O ©reEdmidny oM. o 0reEBniRROd EHrS
(ooz), CB0E ©® OMO® G i), O 6IERBORD £OWO® fin DHerS BD® &He.

- This paragraph hints that there are two entities: "Supplier” and "Customer".
e®® edcr G HMLD eews ard OO 9B WOG: "Supplier / ereE@odt" & "Customer /
SN G I

- Supplier-Customer relationship is a one-to-many relationship, because one supplier can serve many
customers, but each customer is served by only one supplier.
0rerBmir-e)3emiBn PSSO kY S-06 NREeMOD, O O ©reRdnirednd 6RICH)
©E)BEZWOOSO L0® BE Hi HYS 6@ )SeDIBWErROR O rerBndiedy PSS 6eOw®
DOG.

- Attributes of "Supplier" entity are code (primary key), address and contactNo (multi-valued attribute).
"Supplier" emboed coesiesnn dsfes’ code (08 ounod), address e contactNo (Rg ©3enwd
05D CORDEI®) 8.
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Each customer is characterized by an email address (unique), name and location.
©® ©)5eaiBnrnod, @-C8owns (gows), 5P ©® ©E8 S alo.

This describes the attributes of "Customer" entity; which are email (primary key), name and location.
e®w "Customer" embded @eme® 88m0 OB, email ()08 ond), name & location 8.

A customer can confirm orders. Each order has only one supplier and one customer.

©)5eni®mnnd, G HHOOT DG M. O HIHOPNOR O OIeEdDoy ML oH
e)Seni@mnn O aro.

- Another entity called "Order" is introduced.
"Order / ggng®" 8 508 mbIOE HEesd) e EIed.

- Each customer can place multiple orders, but an order is placed by only one customer. Therefore, the
cardinality of Customer-Order relationship is one-to-many.
©1® 2)0exiBDernO® NTRD IS DE d YV MRS @) 6 e O edeciBHwewid
SR, OB, NFeBw-MEE SBVSVMOE GIMBME -8 ©8.

- Customer-Order relationship and Supplier-Customer relationship ensure that every Order has one
specific Customer who places it and one specific Supplier who fulfills it.
e)060)BD-6Eed OBASA0 0 BIeRSir-e)demiBn EREMO® O EHIENHPNOR & HEOD
e)0eniBnensy 505 0 oHHm DO®.

An order is characterized by an order number (unique), description and a value. A supplier can
supply more than one order.

a0es, Gin® Gnlds (o), SSndnits & OTMNEBS oPsPn ©. O Crer@ndiOnd nmd
o8 8 gIaed® e o=@ ouwD.

Attributes of "Order" entity are orderNo (primary key), description and value. And it has given that a

supplier can supply more than one order.

"Order" eembded @gme® dzfess orderNo (08w mo), description e value @. ereES@orednd
gIEng® SO O8) areln &l O O® @) & &lO.

By combining all the details provided in the paragraph, the ER diagram can be drawn as follows.
edeed 30 g8 Bre® B88n0 SR 5@, ER Oto odoH® oo o3E giEn &in.

Answer 1/ 8gx0 1

1 m
Supplier Customer

1

description @
m

Order

orderNo
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Answer 2 | 8gxn0 2

code @ @ email

Supplier i Customer
1
description

Order Confirms
m

The ternary relationship between Supplier, Customer and Order is not necessary, as that connection can
be made through Customer-Order and Supplier-Customer relationships.

©reEdnir, @)deniBD 6 MDD G0 TS0 HPISIMEO® FOGS M. dSe, ©)0cHIBD-
MO o6 reEdmor-c)0emiEnm e HO®) OO HBASVMOD D DE BIH®.

(i1) Sometimes suppliers hire agents to support the order supplies. However, the supermarket identifies

the agents only through registered supplier codes. An agent is characterized by a name and a contact
number. Each agent is working only for one supplier and a supplier is also getting only one agent’s
service.Add these details: to the ER diagram you drew for part (i).
o0 ied® oe® areEdniied) ionedd S8smdir PRWO ®5HS. des 5O &B3 edege el
B850 HEMDSHES BRISED 6reEBniitdsied e ®O®m ©. SSSHDONND VW oo OWOD
oty I, O FSSDoers O HreRSoDRd CPMmS eaDn WO O, & Orerdmirdn
0 SeSFnDOwNe 6680w PSS ERIWHE.cRR SO gum (1) & g€» @¢ ER ©d®Had dwnwn
DOSI.

So, "Agent" is a weak entity because it is dependent on the Supplier for its identification (since the
supermarket recognizes the agent based on the registered supplier codes). Its’ attributes are name and
contactNo.

ORd, "Agent / HewiSmw)" ©y cHOe HMVOGD, Bsle, O® OO HE NISHD HEH) OIEEBO
o Or) =05 (B3 eOeeHiek PW®ED 6IERBMOSeEE 6w D ©eHTD HewiBmw) HEs
®5s) D). OB @Eme® Osfesd name o contactNo &.

As "Agent" is a weak entity, there is a total participation between Agent and Supplier.
"Agent / HexiBow)" ebdr Hmbiwns DS, SewiBmw o® crerEdnit GHd QLI CHBIBBOGES
.

Each Agent works for only one Supplier, and each Supplier has only one Agent. Therefore, there is a one-
to-one relationship between Supplier and Agent.

0 HewiEnernn® & 6reEdmiiedy 6CH P HH WOH GO 6 6reEBnoiedndd
gries & HewiBnenny M. OB, eEENOr 88 5B G0 Sw-Fn OEISNRE SO,




RAVINDU BANDARANAYAKE

oL

Hictfromabc

r

Updated ER diagram answer 1/ c®0dm@e® ER oo oose 8gnd 1

Supplier

1

description

Has

Agent

ContactNo

|

name email

Customer

Order

Confirms
m

Updated ER diagram answer 2 / 0sa@® ER Ote odoe 88nd 2

Sup

plier

1

Has

description

;‘fm Customer
=D
m‘

Order

orderNo

Confirms
m

~
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(b) A building construction company signs contracts with its clients. Each contract is handled by an
agent of the company.
eWAMBR PENHSE oK P edDedSenns (clients) OO® eSS (BORS) asesd OBE.
O O cSMBTND Ded SSSHHDOny BBS HEOy) EIER.

The Contracts table contains the details of the contracts. It has contract number, agent’s code, name
and mobile phone number represented with CNo, ACode, AName and AMobile attributes
respectively. The client’s name is represented with Client. Primary key of the Contracts table is CNo.
Contracts 9Qed8 emsSmsn SERE SESHO G8ew 5. CMBYBY ok, SSSHOOWES LM,
O OB Sevd® OO gonw B8e0gs CNo, ACode, AName ©» AMobile coEi®OR &rwed.
edessenmes ®® Clients 83 erded. Contracts 8xed )08 wd CNo 8.

Contracts
CNo ACode AName AMobile Client
C-112 EP003 Anura 0714545866 Srimal
C-103 EP006 Navod 0774511320 Abish
C-116 EP003 Anura 0714545866 Nehara
C-224 EP015 Virah 0763538147 Sirimal

(i) Write an SQL statement to change in the Contracts table, the mobile number of the agent whose
agent code is EP003 to 0772222222.
Contracts ©9e8 EP003 S ewdon afn S&sindomed comda gowm 0772222222 cee D=
5380 SQL smens frsie.

To update the mobile number of the agent with the code EP003 in the Contracts table, the SQL query
would look like this:

G068 ©9ed EP003 comn 00 HeiBomed &onm® eOmO® &ow OSSR 5380, SQL
Soa® 68 MMOCHS CLeH) EI:

UPDATE Contracts SET AMobile = '0772222222' WHERE ACode = 'EP0O@3';

This query updates the AMobile field to 0772222222 where the ACode is equal to 'EP003'".
c®® Sen® AMobile Sedmw 0772222222 cdn wmOzmRs 06, 88 ACode 'EP003' 0 o@®» 8.

(i1) In which normal form does the Contracts table exist?
g Contracts 990 209 SPHDOWEHS OB &7

The table is in First Normal Form (1NF) because it has atomic values, and there are no repeating groups.
The primary key of the table is CNo (contract number).

DD L0 GOKS &5 SN, NOVLBS DHNGEE eME Hos OCH RO HMOCHS
(INF) gio. ©9ed 08 wnd CNo (contract number) 8.

There are no partial dependencies because all non-key attributes (like AName, AMobile, Client) depend
on the entire primary key (CNo) and not on a part of the key. Although the agent’s details could be moved
to a separate table to avoid redundancy, there is no violation of 2NF since no non-key attribute depends
only on a part of the key.

Bog® o emdm @@ (AName, AMobile, Client 8t8) oned ecmoes @ ed odaben
208 o (CNo) @m Or) c08s 5 b sOSnm emiy. g5l O° DEED) SR ©e )
HeiBowes SN0 Oa® HXOWO ewd ® D e, 2NF cCe-eoons eom@im, s, ©HO
eMO® QEMe®MRL KNES EMOHS BB RIS Oe) ©OB.

So, the table is indeed in 2NF but not in 3NF, as some attributes (like agent details) depend on another
non-primary attribute (ACode).

oS, YD e Dvwens® 2NF 8 t® 83 3NF & eed, oad @#me® (Hewi8m B0
O8) O OB eMd® QIMewwe (ACode) @m o) ©OB.

So, the answer is 2NF.
O, BEnd 2NF 8.
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(iii) Convert the Contracts table into next normal form. (It is not necessary to write the data in derived
relations in the next normal form.)

Contracts 8% 85gen SPmOmnd 500s®. (5Ee oPONOMEEE Dyiasis s DQRde 5o OO
qad0es 5.

To move the Contracts table into the next normal form, Third Normal Form (3NF), we need to remove
any transitive dependencies. A transitive dependency occurs when a non-key attribute depends on another
non-key attribute rather than directly on the primary key.

Contracts 80 St ERHS 6sjoRn, NSO CIPMB 6ej0dw (3NF) 60n ev® WD, g0 HBWS
0PSB OKsSnm s B3P0 OGS 0. HPISD SOBSTHMORE &id dsies OB WO ¥
RSO MO PO EMO® QFMD®PE CONT BHO MO QIM®RE B Oe) ©O5® Bowr.

In the current table, the attributes AName and AMobile depend on ACode (agent code), not directly on
the primary key CNo. Therefore, we need to separate the agent details from the Contracts table to eliminate
the transitive dependency.

55055 ©©xed, AName e&®» AMobile k®» @eEme® Oe) =odses 08 wnd CNo @ em®, ACode
(BeriBn o) @m ®. OB, S idR 90s B3P oem o0 HewiSm SO eSS
0©xeds 0 53O 0GB ©8.

Steps to convert to 3NF / 3NF e =3obaemn 85300 8ndo:

1. Create a separate Agents table / e®a® HewiSn 5xdE mEes®

Move agent details (AName and AMobile) to a separate table, where ACode will be the primary key.
HewiBm 880 (AName ©& AMobile) e®»® 8OO ev® wsm, OHE ACode 208D ©nod
oy gom.

Agent (ACode, AName, AMobile)

This table holds the unique information about each agent, eliminating the transitive dependency.
©oSD B @O WOBS O O SHeriBmK BEE, G EMONOT AR BHXED &IO.

2. Keep the Contracts table / 388 9Q® o@) we

The Contracts table will now store only the contract-related information, along with a foreign key
reference to the Agents table.

Contracts 8e8 €18 ®R) DOy ERSES HewiSHn OXD HEH HVND S® PN LD
B8P0 ge)E eMOROT VM.

Contract (CNo, Client, ACode)
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10.(a)

(i) Explain one (1) way in which the bar code technology can be beneficial to a library management
system.
BHOr e MEBSM®, OSSR DERMMO SEABHRLO LeRIEHOS Br o MDODS oHe .

Barcode technology offers several benefits to library management systems, enhancing efficiency and
accuracy in various operations. Here are some key advantages:

BHOT D DMBRID SEHWE DEEMDOF SEND ore oBe)m HBews @) eed, 581 PR
OEE MOETERMD e HODEIMO® D8 EQE OB, sl LeNm DB HBewL:

e Improved Inventory Management
DEQY DE 9SeOHOD WEDMDOI®D

Barcodes facilitate accurate tracking and management of library materials. By scanning barcodes on
books and other items, libraries can quickly update their inventory, ensuring that records reflect the
actual holdings. This reduces the risk of misplaced or lost items and allows for efficient stock
verification processes

BHOT ey MIEINE SR O3 SHNOED EHNEDD 66 DEIMDOMRD CHRDE ©erk.
ees oM gemns glodde BOr ey elepinmn H3e®%, aLnmeEded RS’ gsieds0d
PRSS OB BE b g0, OLWOR 63 DN BEIY O D oHdD WOR. 6®®
GESOIDOD § o)) andE aloHede gOe)m® a8 DO® MO MORHEE eMIE MBS HWWORS
oem 98 oEed

e Enhanced Circulation Processes
NBERF DE SO FHORS

The use of barcodes streamlines the circulation process, making check-outs and returns faster and
more accurate. Library staff can scan a user's library card and the items being borrowed in a single
motion, significantly reducing wait times for patrons and minimizing manual data entry errors.

BDOL e WODR He0H HXOBE SIVW WOR, BOSS o® Mer EHE OWOS &) O
BHO0E DOB. sSome ML VTWAERKXD 6OBERMEXRNEE SEHMR MBS 6 RO OS)
a6Go® 25 DRpwds eleivan BE HIBn, GRS e O B8 MED BIEBr ©WN
ee® g8 550 oo abs cdv e 5568 ecje @ H3®.

o Cost-Effectiveness
B850t®-d@e)BMO®

Implementing a barcode system is relatively inexpensive compared to other automation technologies.
The costs associated with printing barcode labels and acquiring scanners are low, making it an
accessible solution for libraries of all sizes. This cost-effectiveness helps libraries allocate resources
to other areas of service improvement.

BHOr ey ey effns S 53O gemnd SO®EOn MBEIMRS HOH LRE® 8O
oeSSed E®e)d 8. BOr ey 6CAC Jeww 53 oo Smed ED) GBP PSR B3O®
a8 S dn Bug SOed QEHMC OCH EE® B i JocPn DD & WOR. e
83010-9e)BmOr aSHmEdRD 68D OBEwe H53e8 gemnd sy 0eH 0o 60
5300 cemd 8.

e Data Accuracy and Real-Time Updates
e S0P 6 DB WD OB H3S®

Barcode technology enhances data accuracy by eliminating manual entry, which is prone to errors.
Each scan updates the library's database in real time, providing staff with immediate access to current
information regarding inventory levels and user transactions. This capability allows for better
decision-making and resource management.

DO ey MSeENn 6ejedEd EIO® 653 aiacs 508 g0 538 el HOOesMO B8
EQE) DORB. «® dms HOPHE adomeEed e D DS MRHD OSMB® OB,
955605508 I8 ©e =0HED VEeEs) EBASNCRS OB EMOPOr 60D LG BHDRWO
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e User Experience Improvement / ©3&en as5ci®H® Oi@Ewsy 5@

By speeding up transactions and reducing errors, barcode systems improve the overall user experience
in libraries. Patrons benefit from quicker service and more reliable access to materials, which can lead
to increased satisfaction and usage of library resources.

®xees) 60xds DS wm ecie a8 506e®%, HOr ey SN adomeEde ©PLsy =dBE
e in® 8 EQ® OB, §HYONRSD PPRs LD 0m €03 0 DY SEOINE)RD
©2e8nens OBEH @I, OGS QEMIE OBsE Oif) MISHHRO 0B MDDHHD 68y BK M.

In summary, barcode technology significantly enhances library management systems by improving
inventory accuracy, streamlining circulation processes, reducing costs, ensuring data accuracy, and
enhancing user experiences.

B)01EES 6EM, DOl ey MBI ESEOSHOS HODEIMOD OHEXE HOO, GO HRORS
8l 53, B83ane &8 530, efm HoOOesMOK 6B HO® oo =06 aBeid® OBErH
530 BN SSME DEDMWO €D EHe Ky 6EM 8 EWE BOR.

(i) Most modern computers have multiple processors in them. Explain one (1) way in which the multiple
processors in such computers can be beneficial.
o ©OWID eAeRnE ©e, owe®m (processor) HBHoGHS 05D ©. dOS ©SODOR
OO O8) 8 GIND &S OVH® QERISHDS O HWMIORE SO WOS.

Multiple processors, or multicore processors, in modern computers provide several significant benefits
that enhance overall system performance and efficiency.

5% =0OMDOR Y OVHS 65 VY-HO 6w oSy cfRfel HMSHOn H® MHEESSRMD
8 DO IEBr @Y OBE® HBerEs oend.

¢ Increased Performance / ob» o@on 88 S35

Multicore processors allow for parallel processing, meaning multiple tasks can be executed
simultaneously. This is particularly beneficial for applications designed to take advantage of multiple
cores, resulting in faster processing times and improved performance for tasks such as video editing,
3D rendering, and complex calculations.

DO owe® HSHO Hwed oeH 9 HEH3E, S8 VKT WDHHES OBWOO TSP BE
aBR. ORER] ©oSwome, HE BeInPwmOmn 0o B GIMHE HOS B8 MLRHS HEe®)
WO oIa® WMEE 0H 8 EEF BE MO MNN0 OBOEXS e Y HOBDR Leris®
@50 O WO S 6Red He® 600 Jeuoend QEMISHNDD ©d.

¢ Enhanced Multitasking / ©:8 &gy e m dO®

With multiple cores, a computer can handle several applications at once without significant
performance degradation. Each application can run on a separate core, allowing for smoother
multitasking experiences. This is especially useful in environments where users frequently switch
between applications or run multiple programs simultaneously.

g O 65D, 3SHHMDRDO BIEHH Y ML OIS BOHPS PO OO0 ered® HBw:S
BOBD® M. 6I® 6REPWORD 0N MOKET B VNOND BVE HD o, PO Y WMO®
a3eIn® oeem 98 E ef. odBrMrs 50 el MO VOr Oy em OO0 AEOHSS
BB Hen woOs edeidnD 60w’ BeE®ens LERISmHDS 8.

¢ Energy Efficiency / 2eess oboise®@md

Multicore processors can be more energy-efficient than single-core processors. They can perform the
same amount of work with less power by distributing tasks across cores, allowing each core to operate
at a lower frequency and voltage. This results in reduced power consumption and heat generation,
which is advantageous for battery-operated devices and overall system longevity.

-0 6De®, Sn-00 owee DD 08 IRHHD Mbre® Jo mw. O O ®Ow 8§
©DBDRRS 0 OIETMORHS §w HOPO 98 HEHES HOW HO®) MLEKS ede) Hde®ss
RS0 g8 VEHDS O MLOK LIRS DE DR, cRRES YLD celewismnn RO oo
DS CTEHD 8 O» o O OJens HUIBPD O £&r® 66 6O8H efdHed ELs
PR® BEH) DBEIDD 8.
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e Improved Reliability / 98 Eugn n¢ dSOSH0BO®

Having multiple cores can enhance system reliability. If one core fails, the remaining cores can
continue to function, reducing the likelihood of system crashes. This redundancy is particularly
valuable in critical applications where uptime is essential.

Ry HOWS 5HI® Bl OEOEDRTON 8 EQE BE HB®. OF HOKE GOOB O,
953 ®0w ExOR Hu) e i guod, SEABn de Oided «PMBMPD &8 DOB. admE
goOSOm3 08 DO 60ed® HEE cP® gHlunn Bed®ens &I 8.

e Better Resource Utilization / 88 eme, ©8cs dme

Multicore processors utilize shared components more effectively, such as internal buses and caches,
leading to better overall hardware performance. This efficient use of resources allows for higher
throughput and improved application performance compared to traditional single-processor systems.
Multicore e@eand 88) emIc 6O8m £adle® OB NNHEDO NE 6D FUIINO VS 6B
DR 5 @HYE ©0BH DS OEE)D 60 =MBm DOR. PR MHEDEE ©8ss SIS
080e)3n 95-6L1ennd SERD M) 0e® 80 gHE &5 0 NERD DE 6ReS MB®
ONDHS OEH) 98 oEd.

In summary, the integration of multiple processors in modern computers enhances performance,
multitasking capabilities, energy efficiency, reliability, and resource utilization, making them well-suited
for a wide range of applications.

BI0XORE R, O SOKMBOR e 6eHE0 FTMAER SO MLE ENN®, DHMOE HIBEDS,
AEEBD MboSEImMD, SEPeRHBON 0 68ss ®IPDmK Od ErE OB, 8 adc eOrre
ened® ©eH eMES Wiees.

(iii) Explain what is meant by volatile memory and write down one (1) example for such selecting from
the
list below.
a0z (volatile) oo wSeans NOW e 0cid ome) ODHHDD )i O (1) som
lB3ESneds IO Brsim.

List: { Dynamic RAM (DRAM), Hard disk, L1 cache, Registers }
IBEnD: { ©6D edmd gedn dmmn (DRAM), cad oo, L1 589 @onw, 6086850 |

Volatile and non-volatile memory are two fundamental types of computer memory that differ primarily in
their data retention capabilities.

OB O HHS MO PV® YR Dwens FOeE eFm Oed) Wided ®HIB0EDS 0N O {Rw
almenn Do OL® M.

e Volatile Memory / ®®z3 ®ow®

Volatile memory is a type of computer memory that requires a continuous power supply to maintain
the stored information. When the power is turned off, all data stored in volatile memory is lost. This
memory is typically used for tasks that require fast access to data, such as running applications and
processing active tasks.

OB DVWB ) G WO HID EMONOT OB IHO HEH AR AR HIEEdD OGS O®
alme Pom OHHXXS. Sefr oSk D& 80,503 Puwed WA WO ;B Bre® efo &d
& B PP Powr VNSRS WSH OSes 6red® MDHH HIR om HF0 MOERS ©IWH®
5 ey 60n e0®WOY EEEMME OGS O® MOHKS HEHm) ®.

Examples / £6)&0g0

e Dynamic RAM (DRAM) : A common type of volatile memory used in computers and devices
for temporary data storage.
@5 08 @eBor dmwe (DRAM) : 200D oo &) H30 oes e3eHD 6o
C21HOR MO O® 6L BN Buw ODL®RES.

e L1 Cache : A small amount of very fast memory located inside the CPU, used to store frequently
accessed data and instructions for quick retrieval.
L1 58> ®own : CPU g 8680 i85 9o 60003 dowmed n&) o@@ne:s, S5m0 ©edn
D eim 06 BRSNS ER) ISR He® coees KR 53D MBm WOR.
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e Registers : Small storage locations within the CPU that hold data temporarily during processing.
elO88n0: iwad® guond Tim MOMBPWE Oed) A wsim CPU ng 28 @8 &de.

¢ Non-Volatile Memory / ®®3 c®O& DHDD

Non-volatile memory, in contrast, retains stored data even when the power is turned off. This type of
memory is essential for long-term data storage, as it allows information to persist across power cycles.
Non-volatile memory is generally slower than volatile memory but is crucial for storing operating

systems, applications, and user data.

DHS 6MOD PDW®, U0 OO, VE® B0 § S0 =0 VAN DE 5 Ocd) DA ®H. EQ
MR oo ©A) H3® sem 600 dLKed Puwr GYBDMS 60, dSe O® eMONOr AR OY
®0®) OHRD 98 HRHE. HGB WD) DDV CIVJBEHS N®S DVWHO O8) VNS O
DY cRend® ofad, cre® om olGeD vl VAR B3R oeHm 9m die®s 8.

Examples / £6)@00

e Hard Disk : A non-volatile storage device used for long-term data storage, retaining information

even when the computer is powered down.
cad oo : EQWRY £om W) 530 ceem ®HISH DWOD HHE MO GOAR) EEIWDL,
eSOmDn AR OB § 80 @) eMOndt Oed) D) ®3).

In summary, volatile memory is fast and temporary, suitable for active data processing, while non-volatile

memory provides permanent storage for data that must be retained even when the device is off.
BI0NORE R, OB DHDWH WO 5 MOMCD 65, BPL T CIVHD HEH) NER 68, HOB
eMOD PV €OHR HX) S0H® § S0 ©D) Ced) OB QN 5D B SO0 VRS Herd.

(b)(@) A student asks you how all applications started by him execute simultaneously although he has a
single-processor computer. Write down your explanation.
20 95 owomne (single processor) o8 edwpns HRDE, BO) OB 88 gOds BoE® 6red®
OO0 PoIiewm OFes cwmesed Bencns ReRs JPHR. Ved ettt HOO® B eOsiM.

When a student runs multiple applications on a single-processor computer, it may seem like they are
executing simultaneously. However, the computer can only execute one instruction at a time due to its
single processor. The illusion of simultaneous execution is achieved through a process called context
switching.

Besenny 95 ears 65D OO 6KReS HBE MWD WO 80, O OO HuItiPw
08 OB eeeHSHD QEODH. ewes DN, SOVIMDHD 08 95 owomK ) O BOWO HEIBOD
DE anses 8 coces . osedbunn MOt B 5B HWORKS ®HoO®) OO0 Hutdw H3Sed®
So%® odeIs DO EIeR.

How Applications Execute Simultaneously
eRES OO HIDRD B WO

e  Multiprogramming
08 OAGDHSDOII

Multiprogramming is the ability of an operating system to execute multiple programs concurrently.
The operating system loads several programs into memory and switches between them, ensuring that
the CPU is always busy processing some task. This technique increases the efficiency of resource use,
as the CPU doesn't sit idle while one program waits for I/O operations to complete.

) DDEODSFWOMD B8 6PeHRE SEABHRMO OWOO RGOS BB Hew H3PD &iH
DR, ePeHERS® SEAS®N DREOHS HHOWE PHWWO @0 §O) gad At O oo, CPU
ot® 00 KB MmbrrS 6rmeed MHr e VO cedn DOB. O DiRwdsms (I[/0) e@emn®
o8aban O» emid AR &J® 80 CPU 5&E500 eanBie 5w 0@ mienn o6H8ss ®dmecs
;OSSO 8 DOG.
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¢ Timesharing
e Sosmn

Time-sharing extends the concept of multiprogramming by allowing multiple users to interact with
the computer simultaneously. The operating system divides CPU time into small intervals (time slices)
and rapidly switches between tasks, giving the illusion that each user has their own dedicated machine.
This is particularly useful in environments where multiple users need to run programs concurrently
on the same system.

MRR-ODMESHD DY) POECD® HWEER EB OB, Ry oSBHEHRSO OO0 EOVLIWR DD
gsob S 530 98 0eed. e®emwrd® ©fadn CPU men 08 MR S0D00s (e o)
OED 6@e) MHRRS DO 68®ens 0T O MO, o SOBEWERNOR DRSEEE Wiy
OSpee 65 00 Bomd E) el olHemus H55e ccemd OB DR OWOO
OE0®s HuIen 53D gOes BOBORSHE 600 Jer®ens SeRISmHOS 68.

e Context Switching
esebmnn S50»

The operating system (OS) rapidly switches between different applications, saving the state of the
currently running application and loading the state of the next one. This switching occurs so quickly
that it appears to the user that all applications are running at the same time.

e@eenn® odddn (0OS) 88a erned® gm0 edwens AOr O MO, £1m0 JuIBien s 60Leed
BN GO o O Oend BN SOMB DOB. 6@ OB gm) 9SS e O
gm0, Boe® exed® OO0 HuItiem O RO LOBHERDED 6Es.

¢ Scheduling
coedonn 53O

The OS uses scheduling algorithms to determine which application to run at any given moment. This
involves allocating CPU time to each application based on priority and resource needs.

Fez® eVeHNH VOB BE YO 6Re® HOML B3O OS Hwewo HBe® aiCeMSnH® ®IDD)
DOR. Q@@%@) on oo gdrnm O el O & ene® oesm CPU Sossn H0® e®rd
anEs 6.

In summary, while a single-processor computer can only execute one task at a time, context switching,
multiprogramming, and time-sharing techniques enable it to manage multiple applications effectively,
creating the illusion of simultaneous execution.

QIOHRS R, B HDEHNE 65D SOOIMDEDO OO0 O MbrRE OIS HWSVD e aud
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(i1) Programs whose sizes are even larger than the size of the available physical memory of a computer
could be executed on it. How can that be possible?
oSooEn OO0 ©oed 095> ®owed (physical memory) BwESOWO &) Ol
8@EtPers @Y PO §9c O =d0rEmed MDD BE ®iw. Ol Bl DFes ewee &?

Programs larger than the available physical memory of a computer can still be executed due to the
implementation of virtual memory. This technique allows the operating system to use both physical
memory (RAM) and secondary storage (like hard drives) to create an illusion of a larger memory space
for running applications.

gods Powo Hew B0 esneds alvEnmen SO5® 0I5 MO O8) SWE BREOHS
2008 HOITOD DE . 600 MISML BN PeHRS ©EABRD x9S dmmK (RAM) o
£953n P (6ad md i8) 0 eeH® DB WO 6KRES MOH® HED) SXNL DD FOMGDD
BEae, Soxds Hoewnn 53D 98 0EeE.

How Virtual Memory Works / gods oo §c) 20 §mow

e Address Translation : The operating system maps virtual addresses used by programs to physical
addresses in RAM. This mapping is managed by a component known as the Memory Management
Unit (MMU).
0B» =300bomw : ePeHR® &€RH® RAM & 6595w 08 ¢O» SiE0®Hs dm DO &HOB

OB» B50EvD DOR. PR BHEEWOIMH P DELMWOI Fwwe (MMU) cee ®Hesos
©o0DDHE BBS DERMDOMG 6wed.

e Paging : Virtual memory divides the program into smaller units called pages. Only the necessary pages
are loaded into physical memory when needed, while others remain on the disk. This on-demand
loading is known as demand paging.

B000G : GOOS VDR OGS DAEOH® B8] ce NESEOD R SHWWORD 6RE) &Y. OGS
80 gdun 89 0P mI5D PHWRO SO0 ERM GO gem £0) mided ©OY. c®® eEQR
o 0P 9CE® BOWOMB CRE ®IESES.

e Swapping : If the physical memory is full, the OS can swap out less frequently used pages to disk,
freeing up space for the active pages of the currently running program. This allows the execution of
programs larger than the available RAM.
800t 530 : 9B Powmn 83 5Hed MY, €190 HUSOD O PPeEReE oHe B8] e
98 Hems DOBS, §Reds ®Sm d& B89 mOwd Aot H3RO OS ®O ®ibHx. 6Pr ©O5®» RAM
SO 98) Sue DBedns Juitw 530 g8 oEd.

Benefits of Virtual Memory / gods ®oned s

o Increased Capacity : Virtual memory enables systems to run larger applications and multiple processes
simultaneously, even when their combined sizes exceed physical memory.
WSM® O B30 : O3 PV CEAHOED SR 6Ked om Ry HXWOR OWOO FoIHH
530 aHD @) eeB, FDeE SR LM DD VR PBERDH SO ©O).

e Efficient Resource Utilization : By loading only the required pages into memory, the system can
manage resources more effectively, allowing for better multitasking and responsiveness.
;ORSed oo perisann: gdus 89 oIS PBMKD 80K 536, BfRBKD e DaNs
OEE)D R DEPMWOID BE B GNO, OF) e, Ay MLHE 6H BEHD0 15000 g8 EHE.

e Jsolation and Security : Each process operates in its own virtual address space, which enhances
security and stability by preventing processes from interfering with each other.
meoE 500 o oD@ : R HUOFHSE DHOSHD gdus B GOMGH BE HSDD
0 M0 VG HORS OBemmMO AMW) BB Dieisde 9GBS o@D oo SMDOBOR B8 WOR.

In summary, virtual memory allows programs larger than the physical memory to execute by using a
combination of RAM and disk space, effectively managing memory through techniques like paging and
swapping. This capability enhances system performance and user experience by enabling the execution of
larger applications without the need for additional physical memory.

B)01G@ES 6RE, FOOS PVWR VS DD PO 88 Sue BED®s JuFem 5380 RAM
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(ii1)) When linked allocation is used for disk space allocation, each file needs slightly more storage space
than when contiguous allocation is used. Explain the reason for it.
By 98 =Ode ocHm odie dwsmn (linked allocation) @S O 80, at® eMIRDI GEHS, IDE,
Smsmn (contiguous allocation) ed» H3eBE dwzd® 98 DGO D) CENES D8 9B L@
FOGs 8. KD eHND MeSH.

When using linked allocation for disk space management, each file requires slightly more storage than
when using contiguous allocation. This is primarily due to the overhead introduced by the pointers that
link the blocks of a file together in linked allocation.

ONE SV oy 0BASID cOSHIE® @B WO 80, e SASHG MO DO O O/
DOV 8 WANDS gOeB 0. WD YD DBWens ouy & GIXEW 6OAE DASHHVE 6WIRDD
MO B0 HBANR WO® cEIRSOL VBN HeHD) 8 ciS ent) Owd.

Reasons for Increased Storage Requirement in Linked Allocation
ONE SRBSHDHE ®ID) GOGSOD Ol 80 ey

Pointers for Linking / &€& S53® o edon :

In linked allocation, each block of a file contains a pointer to the next block in the sequence. This pointer
is necessary for the operating system to traverse the linked list of blocks to access the file's data. For
example, if each pointer requires 4 bytes, and a file consists of multiple blocks, the total space used for
pointers can accumulate significantly, especially for larger files.

ONE SVSHRE e@HDD OI® MOCHE FIBECOES O eMOB 60m eLHODRE Go® ©8.
eM%EE £ 6O £EO® OO OrM HPSLD e EIREHD B0 VPO 6PEHRE BERBED 6P
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58500HS P80y B, cNBSOL oeH DBm WO®» YO 98 LDMB HIRHE YY) R By Jn
oD, S6Beerns SRR 6™ ©OEM).

Non-contiguous Storage / e=E HORHE® :

Unlike contiguous allocation, where a file occupies a single, continuous block of space, linked allocation
allows blocks to be scattered throughout the disk. This flexibility requires additional metadata (the
pointers) to keep track of the locations of each block, which contributes to the overall storage overhead.

©@RE, VSN 0B MO, WD B3, IR 98 LI WS B0, HBRSHID O HS® VB
000 adn &b 8838 R0 98 HEHRE. PP HVSBR®OWD & & cmdend 6D S SeEnn
5380 gm0 @)0eTY (eeIRSHOL) gOGn % MO O HOSH WA 6o MHE HEH €)D 68.

Access Efficiency / ©edw mbosie@m® :

The need to follow pointers during file access can lead to additional disk reads, which can slow down
performance. However, this is more about access efficiency than storage space. The storage overhead
remains a factor due to the pointers themselves.

6®WE) £e0MKR GHONO eb®L §HWIN®K H36® GOGIMO® GIMHO o0 HHOS DD 98 Er &b
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MORBERDD @t Ol ©. DB 50 GIN) CHS ENVRE R ©OB.

In contrast, contiguous allocation only requires the starting block address and the total number of blocks
to manage a file, leading to more efficient use of space since no additional pointers are necessary. Thus,
linked allocation, while flexible and preventing fragmentation, incurs extra storage costs due to the need
for pointers in each block.
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For Extra Knowledge / @50 €16 ©€®)

1.

Contiguous Allocation / ®)XQe, d®&5xm

In contiguous allocation, each file is stored in a sequence of contiguous blocks on the disk. This means
that all the blocks belonging to a file are stored next to each other.

®Re, SDSHERE, B eMHDLBE MIeE O EXD owie HABECOHRMO BN WO &I RS
Fems DOSES e@MRODO GOy BOER e O € O DO gid VOB.

Advantages/ )8 Disadvantages/ g©&

Fast Access Fragmentation
e0mOY ©ed® DSION®D

Simple Implementation|File Size Limitation
o HoSen 538 |ewy c@n B H3®

Linked Allocation / ©@t& Smean

In linked allocation, each file is stored as a linked list of disk blocks. Each block contains a pointer to
the next block in the file, rather than storing the file in contiguous blocks.

ONE BHSHERE, OI® 6WIRNOBO O ewie HEVNID EIBSHOD e ®A) WO & OI®
eWIBRH® eMND O € He® WIROR ®IN) WONDD OB), EMHED LEeD 6WMOL OB
eDEmEs g8e® 8.

Advantages/ ©& |Disadvantages/ g8

No Fragmentation Slower Access
AIOD®D HND OB ®® ©2edvn

Dynamic File Size Reliability.
®5D 6@y IDIRBON|BEDeSHRBO®.

Chained Allocation / €)® 8®eec

Chained allocation is similar to linked allocation but with a slight variation. In chained allocation,
multiple files or file segments can be chained together through pointers. Each file segment can be
stored in any available block, and the last block of one file or segment can point to the first block of
another file or segment.

e)® Swsan 685D ofeEeHWD 6@ YD QO ONED Y. £ SHSHEEE, VY W)
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OCH MO OB 6RF DE HID.

Advantages / ©8 Disadvantages / g8
Flexibility Complexity
oV5BHR O OIS O®
Efficient Use of Space Slower Access
FOMmE® MHEDeed @)8m 550 |95em® LeBrn
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