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Life cycle of data
e 80» Oye

Data | i Storage
Creation Processing| == g

t |

Usage/
Analysis

Deletion | <= | | Archiving | <=

Data management

Refers to the data that moves from its creation

to its eventual deletion or preservation.
e SH@nn SHBe® 80 gdenmned ®mct®®

%] e300wBHNE SO ) ®BS o eIOBE.

It is a continuous process consisting of several

stages.
D5 FBBO BBHEES @D R HHOBHLE
e8.

1. Data Creation
el SB@enc

The process of creating or capturing new data

from various sources.
00 Fo®m ®O®) e e SH@Enc BO® 683
OD®860 FHHOBGE.

2. Processing
e e

Cleaning and converting raw data into a usable
and organized format.

&8 ed Raw data o180 @ ®i 6@es t5wed
BB 329 e30DNHBB BOHD.

3. Storage
®REn BBHO

Keeping data in a secure digital environment for
future access.

CD MDD LBHISWEB BE®) MO8 BSOS
FODMBBD DTS O,

4. Usage / Analysis
026 o Bedssnc

Applying data to solve problems, create reports,

or make business decisions.
®0@ DE®D, o el BOOD e®] BOH
®BRO e DD BHO.
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5. Archiving
6CD®®D BOO / t5odDBENG

Moving inactive data to long-term storage for

legal or historical reasons.
BB 663 (3AlE60 FDEB) LEH) BFHD DD
6NOD D ERMBHD BAS®.

6. Deletion
o cz®®

Permanently and securely deleting data that is

no longer needed.
D00 GO®E 6mNOD e OB B
er®e.

Data
[folo)

Unprocessed raw material that cannot be
meaningful when taken separately is known as
data.

60 603 DBEnS B DO FHAGE EBO 6IHTE

B8 6t 5wed WO 6aNBS G WOt DD 6E
®EROH.

Information
(cloyelaed

Data that has been processed, organized, or
structured to provide meaning or context is

information.

aBOGE 6m] esBeHWwoE €SB BEm) eI
@&, odMHB DO® @ 6™ OxHHD DO &S
e 68.

NOTE
There is no inherent distinction between data
and information; rather, it depends on one's

perspective.

e o MO0 b Hed8m 6ONW
eB; & 6050, DB 6WEMMEE Cr® B
o) 508,

Although information is the output of one
process, that information may be data for
another process.

6O B FnORHD Sowe §dc, D@
MO0 6ONS HHOPHE 5w cmeD Do
BT,

Data and information can be identified by

examining the inputs and outputs of a process.
DD, B FOB[ow P ®) &S Dden
BB vy 658 GIIONOT 5THTER[D BED) O
TS,



Data Information
Marks of Student
Maths: 75 Process Total Marks
Physics: 75 ~ 240
ICT: 920

Total Marks

240 Process Average Marks

Number of Subjects - 80
3

Average Marks

student 1 P 1P;)tsmon
tudent 2 rocess
studen > ond

student 3 3rd

4th

student n

Nature of data
e O S5O®OG

Data can be collected from various sources like

surveys, sensors, social media, etc.
88, toedem, @RS @5 B8 BB I®
OBS con O OlES WG Bow.

Data can be stored safely and securely in

databases, cloud storage, etc.
e ©68e), D ety HOSBDD ®) oDEDD
ORE) DE BTW.

Data processing can be performed through
operations like sorting, filtering, aggregation,
etc.

Obm BH®, 600, Domy BHO® 8 PeHHB®
BOB) cvD eB® Bemd B0,

Data analysis can be carried out by identifying

patterns, trends, correlations.
00, DD, B3D-BBHBND) BEMEOBBS D
D8NG WE BTG,

Data can be shared with others through reports,

presentations.
OB, 9EdHsE OO ®O®) B g g6 BO®
2O OB WTE.

Furthermore,  data  interpretation  and

protection can be performed.
B0 g®D0D e GHODDHEG ®) oS OO
Bewe 9tH6.
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Types of data
e sO8» epmd

Text Visual Audio
658 cass @OB
Numerals Shapes Voice
€500 B 208
(0-9)
Letters Color Notes
faZa)ed 3]eYon) 3006
@a-z A-2)
Symbols Pictures Noise
8506252 &zes 66558
(L@ # 3 %)

Considering the inputs from the five senses, we
can also categorize the data as follows.
2500 @BBHEBEMS QTGRD NI E5TRBBRO 6™
gesd et 5D SOE & dV® G HTG.

Sense Examples
Visual Photographs, charts, Diagrams,
ozes Maps
eNEIOEES, NG, OzFes 83093,
B8x8
Auditory | Music Files, Voice recordings,
e Sound effect
8308 6%, ®B) 0o 5T,
®Re DEeszE®
Olfactory | Aroma descriptions, chemical
el compounds
50e BBRe Btdnd, dennSm
£506C33®
Gustatory | Flavor profiles, ingredient
oes compositions
Ot e, 8 OB 30EHGB
Tactile Texture measurements,
Sed® pressure data, haptic feedback
Texture @8, B» >,
haptic 86380




Data Processing
e ot®

The method of collecting raw data and

translating it into usable information.
e ODEES 6O SH@gnn BHO e
&0 6EE HIESGD.

Manual Processing
®EB6 s

Performed entirely by humans using tools like
paper, pens, or ledgers, without any machinery.
6D 630 6MBTED WEEE, 52 60 e &
c®DE® WBDEHES ©BEHHMEESE BB DB
8e @0x Qed.

Mechanical Processing
gD eoBe

Utilizes basic mechanical tools like typewriters

or calculators to assist in processing data. e
&S0 emE DBD BT BH® 63 @D BRY)
8 QB IBED 600e® ©HDD ®OA.

Electronic Processing
96RBEOISBD e

Involves the use of computers and software to
process large amounts of data quickly and
accurately.

BE e G 9wess &) SOOED
CS%@%@O V@ 5 Bago® DG OGS
@d.

Aspect Data Information
(SIS [Tolo)) Icloneloeld
Definition Raw, unprocessed values or facts. Processed, analyzed, and interpreted data.
aHOcEBO® | 53 EIMWE FDHES 6 WOTH. D @, DBeRBHNG WOD @QE 5D
FBHODODEB OB @E .
Form Numeric, alphanumeric, text, or Summarized, contextualized, and structured.
o multimedia. E00BEED, LSBEVWED €52 OJOED 68.
£50RDBIBOW, FBBNOW, 6SC, 653
Rer®s 6D.
Structure Unstructured xme® 62168 Structured 5o 68
Ogencs
Lacks specific format or organization. | Organized in a predefined format.
B IS 663 BoDNBHEG & 0 BB PaSEES odHDEG O gTo.
GXOD.
Context Lack context or interpretation. Provides context and meaning to data.
eBeHBE euehmn 6m] gbd Bozessnnes e EE) CHWHE €5 HOGE 5858,
GXOD.
Usefulness | Requires processing to be valuable. Valuable for decision-making, problem
gewismens Oe®s HBO 50t Ges. solving, or insights.
BO# 50, ®0O Des@® esem) De® .
Accessibility | May require organization or Often presented in accessible formats for
gedese®d | transformation for usability. ease of understanding.
E56EIBDDG 5E®) e50DNIDG BOH® 6% 8O eI DO ®rHed® S5Hed EH)
e} edutl BLOE s Bn BHB®. 368® B 9 aSOBS 98bes emed.
Examples Sales figures, quantities, product Total sales for a period, sales trends,
COBOHN codes. bestselling products.
Bén® 0@, &5@EN, BEenew 6. 68 IR B e eBehen Snend,
Bmén® 5dgn, DBens® geed d®
Sdenem.
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Classification of Data and Information
e OVBDOENG B8 6IOROT OVBDOLNEG

Qualitative
RENOD
Consists of descriptive characteristics that

cannot be measured objectively.
®INTOD 6D 6O D BB MM
SN 5em @ DB 05D 685.

Ex. colors, opinions &%gn, gcmed

Quantitative

OOINOD

Consists of numerical measurements or counts.
505D BN 6m] G OBS OO 68.

Ex. height, weight ces, @6

Primary

OB

Collected firsthand for a specific research
purpose.

sbedegn gé@D Bem) 50B6rs Gl DoOX
Q@oeR.

Ex. Surveys, experiments &858, 5w DB

Secondary

£088m>

Collected by someone else for a different
purpose but can be repurposed for analysis.
6D GOBHD BEH) 60N gk DS D
208 @R DY BHBBLIE BEE) BOD WS
DG BTBG.

Ex. Census data, research articles eso®#n® 5>,
esbedesn BB

Discrete
885

Can only take specific values.
B HDEE BHOD FOES SO,

Ex. Integers e5®%o €30

Continuous

AN

Can take any value within a range.
BN DG S Bz® gues Bi ®ISG.

Ex. Real numbers o558 0@

Spatial
OB
Refers to data associated with geographical

locations or positions.
BEEIBH 5N® 613 FOED ®) BBPVSR D 68.

Ex. GPS coordinates, maps GPS @#3&howm, 88c®

Temporal

DOZ®

Refers to data associated with time.
DEG ) BRSD .

Ex. timestamps, dates 68@®s5, E»

Static
388D

Static data does not change over time.
308w e DIEES BO® 6D 6mDD .

Ex. Demographic data

Dynamic

@8

Data changes over time.
DMEGS BO® 6ONES DD ™.

Ex. Stock prices, weather data em0¢3 @@,
MR EBD

Personal

SSOIG )

Pertain to individuals and may include
demographic data, contact details, preferences,
and behavioral information.

2®EGBIBO geIE O gud SHDMI e,
BRSO BeSd, Benes e HEDB eIOROT
FES BB BT,

Ex. Privacy, regulations and ethical

considerations. 6s9®BwS, ORI &5
SENTOD 5@ ReB®

Public
esg

Freely available and accessible to anyone.
6B @) B B GO BDHE® ewmemmO
560® B ®THE.

Ex. Government publications, academic research
papers 0366 5Ie®, GIEEE sbedsen &8
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The Golden rule of information
eMOROT 8B SOVMBE DBIG

The value of information depends on the time

it takes.
6OROD DTMDO OLBOBREE G®HDHOD WIQL
OE.

The value of information is greatest when it is

created.
eNORO V@G 8 deidedE &8 DT
co0® 68.

A

Value of Information
e0dt B B0

v

Time / ™o

Its value decreases very fast over time.
EG ®DOSE O DTDWO® Begens o¢h) B .

It regains some value when processing again.
D DO 3BeBE B OIDWOD ®cdD @)
®8.

How the Golden Rule affects various cases
SO0 BBx BER 8IS e Deen® agrds

Stock Market Trading
e edgeceenNE edse®

In stock trading, information value can rapidly
change, allowing traders to make quick
decisions based on market trends, company
performance, or economic indicators.

03 6DEEIe® &, 6MOROT DO 65D®mEHSS
cD»e3 B 6 gm0, eOSEHE 5O, IO
BmdsDe 63 ebdn cbom B Send®d
WO HOHN @SB eDEEO @) 5Qed.

Late arrivals can reduce the value of the

information.
5®e B iR»EMD MO Do OTMD® &f)
B weCs.
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Emergency Response
®EB BN

In emergencies like natural disasters or
accidents, timely information is crucial for
responders to assess the situation and
coordinate rescue efforts, while delayed or
inaccurate information can hinder response
efforts and worsen outcomes.

S80S S5y 663 HEB gondc O ®HES
FOBNOIBE, HBNO ENOBDHSOD  DHDHOD
B30 BVOOD 6 ®EE) ®THE® ETIEN®ES
SORDBDOIG SOOD MDD 6MOROT 9N
e O gmd ¥ 8 6m edes 6OROT
B8N0 eSS0 DN B Bl o &8O
2O ) BTdG ®TD.

Legal Proceedings
B806 §xre)®nes

The timing of information disclosure in legal
proceedings  significantly influences the
outcome of a case, with timely presentation of
evidence and witness testimonies
strengthening a party's position and court
decision.

Some S0nSBE emdmdt 6»ELOd
DO® DEBED DD IHOEGO rEBG G
6EE REL® &gmd, Brdm D@D BB ®

EDBWODSEE 328 @B VO VGO
DBOG 630 EDDON BSED BSOS DOB.

Business Decision-Making
%836 86#n @c&®

Real-time data plays a critical role in ensuring
that decisions are based on the most accurate
and current information.

®f CR® Bo# DS BOOE o OVHEI®
emMORNOT B 5B D D 5B BHEBE B
DB D MBS SOLNSOD IVESOEES @0
DOEB.

If market trends shift, such as a sudden demand
for a product or changes in customer
preferences, real-time data allows businesses to
adjust their strategies promptly to capitalize on
opportunities or mitigate risks.

BEenemwns em) HER 9d®l 613 ede®IBm
gBGDDE ONBD® S eDeesE  OIN
6D D6 B, DB MIBD D OENOORDO
O8N geris®ed @iSB0D 6®] dHHd® D@
BB eem) DB DO EeNG AV® DD e
DOBO @) e3@e3d.



Characteristics of Useful Information
OO 8OO @SB

Timeliness

OO

All information must be current. Timely
information is critical to making effective

decisions.
BoE@ 6MORGT MBP® o @GRG. OB Bo#n
@SB DIBD 6MORNOT @) Bte®D 68.

Accuracy

B6Oesmnde

Accurate information is critical to making
informed decisions.

58 8Os @rS00 BOOE emmMOROT @) Die®mS
8.

Completeness

B8O

Incomplete information is not enough to make
decisions.

ge®ebEn OO O ®BBD HEHEOS
62760.

Understandability
65308 @tBe® S

Information should be clear and concise.
eOROT BOEA 5% e5cwtER B [(IE.

Relevance

gee @O

Useful information must be relevant to the task,
person, or decision being made.

863D 6mMORGT eIE WIVEBO, 5E®EREGIO
6% ®E) @R OGO geXe Bi HmG.
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Big data
®®) e

Big data is a term used to describe data sets
that are too large and complex to be processed
using traditional methods and tools within a
reasonable time frame.

O e Be®S gemed DO eHBLeBm
e e5omey® @O e M0 IR OO NS
®®ENG 20 GTHBRO, GRE) BOHBO, WEADIWOLNG
OO e Bxedssnn HOOO & 6ODEBDE
DRSS DO 3 DENE €59 3BV D
200@ 8.

4Vs of Big data

Volume

s6e0

Big data involves vast amounts of data, often
ranging from terabytes to petabytes or even
exabytes in size.

) e HEHGE Hed 68, e6e®] SO
60ORBO 8O 650RVBO cwe) 6®] @HEEHS
DeenRBO ez Bs HeHCs.

Velocity

gedmn

Big data is generated at high speeds and
requires rapid processing and analysis.

) ey 9ug 6DrrSs Sw®E Bm &gmd
6D®OS e57e® 5 DBeFBIMG FDGS 6D.

Variety
1913/A7313]¢]

Big data comes in diverse formats and types.
@) e DO epwmas 5 OV® OPS e5cBesd.

Veracity

BOBNO

Refers to the quality, accuracy, and reliability of
the data. Veracity can be hard to verify in big
data.

DR RENSBODENDG, BOOeSMOG 59
DBNBEEDOG. @) DR 5D DH®HAOT
DO ®8O @b B BTDCE.



Application of Big data
) DR 6xe®

o

Education el .. E-commerce

m 5 1 -
Government i p Airline
w @ DATA « -

. ~>
Healthcare B V Fast-Food
) (@
Weather Agriculture
Patterns 1] ¢
Banking

Fields that use big data typically require
advanced technologies and methods to store,
process, and analyze this data to extract

meaningful insights.

@) e T DOD DeBHORD LNBIBBGHBS
6®® D GRE) BBOO, 3rB®0 5w FHODS
630t® R @GS0 F&H DBedBHNc BBHOO
&e3t3 eSS 6w ©® gdms 68.

1. Healthcare / o392 663

Healthcare generates vast amounts of data,
including patient records, medical images,
genomic information, and treatment histories.
Big data analysis helps to improve patient

outcomes and healthcare services.
Ge9RS TDOBERBE 60BN D), 66Den
&ze3, eHDOBE GMORNOT 8 HEDO @B®IBE
gD BeNE 5D §@IBGE SHmG DOB. ®m)
e Bxedesnn 6MIBBer BO@ ©® 6B
6630 OBEren BB®O cesmnd 68.

Ex: Apache Hadoop , IBM Watson Health

2. Finance / @5
The finance sector deals with enormous

volumes of transactions every day.
BEs FoBmEB 0 EH® HIBIQ OHGLH
58D BO® OED DOGB.

Big data is crucial for monitoring these
transactions, detecting fraudulent activities,
managing risks, and making investment

decisions.
c®® ®NGCH GLDBING, DodBD FEDODS
BED) eSO, DB DEPDOIME W
ety B0 “S® tem ®®) D 9
Bre®ms 685.

Ex: SAS , Apache Spark

ictfromabc.com

3. Retail / 88@6 e®ege)®

Retailers collect data from various sources like
sales transactions, customer feedback, and
social media interactions.

830 edegxcs De® ®xecy), NOEHIBD
uBeeiBen 5w 81 BB ESHOHE S DDA
BEIBOBS D &led @OS.

Ex: Apache Hive, Amazon Redshift

4. Transportation / g®®»®o

The transportation industry generates data
from GPS systems, traffic sensors, and vehicle
telemetry.

Dm® B DG  GPS &E08, Owm®m
e5060ew 5 DD cOBBG BBS D BD®E
DO8.

Big data is used to optimize routes, reduce fuel
consumption, and predict when maintenance is
needed.

BmE com, e Petdm SBOO, 90®
sdemicsmnn gf) SO0 e DD gdms DO
25603mOHEG BBHBO D) DOB.

Ex: MapReduce, GeoSpock

5. Social Media / ©®x3 @&s
Social media platforms generate massive
amounts of data from user interactions, posts,

likes, and shares.
@23 s 658D SOBED FRODE®), ¢ BHS,

likes e shares O3 Bmie 55 @GS
BDBDGB DOB.

Big data is used to analyze this information to
understand trends, user behavior, and target

advertisements.

0%, &OBED ®HBdE ©® YD 6OSE
eeRo®  6BOt® @B  e®® 6O
BxeCe®c BIOD BmE e B DOB.

Ex: Hadoop Distributed File System (HDFS)
Apache Storm



Aspect Big Data Normal Data
Volume Extremely large data sets, often in | Smaller, manageable data sets, typically in
SlelOx9) terabytes or petabytes. megabytes or gigabytes.
ee®’ B0 60MRABO 61 6e5HRVBD | 0@56nS 6@mRABD 6% BEIRBD OZH
OB e 9 DenE e OO 68. | g8 ) e OO 6D.
Variety Includes structured, semi-structured, | Primarily  structured data, such as
§UAISRIE and unstructured data (e.g., text, | spreadsheets or databases.
video, sensor data). OB D®ens tRdt®ns 63 el BBEIBSS
DxmeD, gbd DxeeD o Oxpen | 08 d5wen oo 6d.
6®D® e (Ee): esg, D63,
25060ew DY) HFIRED 60.
Velocity Data is generated and processed at | Data is processed at a slower pace.
gedeon high speed, often in real-time. oD ey ERSes OBH® 6.
eew] 8O o5 DIFHD, >
DG DO D 6DBHEES DR
@REB.
Complexity Requires advanced tools and | Can be analyzed using traditional tools like
o8BSO | technologies to analyze due to its | spreadsheets or databases.
diversity and volume. BeRBBE 6®] cio ©8KS D8 BB
Tned DBASOG 659 SHBD eneds | 6ODEE BHTD6rE DEeCBENE DY B.
Bxedesne SOOD ced 6@DEd® &m
DNDBENES FDGS 6.
Storage Stored using distributed systems like | Stored on local servers, relational databases,
ORENBOO Hadoop, cloud storage, or NoSQL | or standalone systems.
databases. BNV ee3NeInmEs, HPRED coo B8
Hadoop cloud storage e®3 NoSQL | 62 800» 508 8 GREN ®O go.
O3 ey ©ferns 8 o8
NODEES GRE) WO &TD.
Analysis Requires specialized tools (e.g. Spark, | Can be analyzed using basic statistical
Bse e Hadoop) and techniques like | methods and simpler tools.
machine learning. OB 303D O 5 ©BOE 60D BDEES
Bes8n 6®0ed® (¢e): Spark Hadoop) Bseceins mg Hu.
& machine learning &8 i®8Hm
D0 gOGs 68.
Scalability Designed to scale dynamically across | Limited scalability due to hardware and
SlelOxoue) multiple systems to handle growth. software constraints.
OB  ®BOD®  ew)  oddS | cadlo® 5% ®acmo® BNND 655EDS BB
@D  ®O®) OBDD V@G | OB HBEDD T.
BOOO 5 6@ BH@HEG @O &rd.
Cost Higher costs due to infrastructure, | Lower costs as it relies on standard software
8080 tools, and expertise requirements. and hardware.
60E 5568, 6@DEB t® Bewace, | ) ©BD ®aco® ©® cidlo® Bn OE)
FO®BD) 6BDEDS BOOTHB 9HESCE. 08 Red} Bre® o).
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Applicability of information in day-to-day
life
DEeme) 8BmedE emmONGd@ 6rimBmID

¢ Decision Making
86#n @8O

Information  helps explore alternative
solutions and choose the most favorable

course of action for a problem.

e Bese® ®edmenn SO0 &5 @rdgdw
Bem) DENS ey BEI®M®EE 630 @SB
60T ¢emnd 68.

Decision-making based on accurate
information  reduces uncertainty and
minimizes risks. Most of the decisions taken
without considering the information are

unsuccessful.

BOt08 6Ot @ 5en®d 0% ®&O
FOBEDDDOG &f) OB o gdHB® 4d®
OB, De®B® 6mMONOT 6D BOBS ®X)
CR® 66 BOH eNtdD 6.

¢ Policy Making
58658 emweS 508

Information helps to give an insight on the
former policies and how they have affected
people so information is used to compile
policies.

&0 5BSSS ® Ted RDesE® B88Red
B RO EI®IBBD 6ENOROT 3D 6D.
DB BB 3@ewed & ge)e 6mONOT
D) B Beed.

Information guides policy development by
revealing the impacts of previous policies

and supporting evidence-based decisions.
&508 58380 PEeE® 6®mEeOd 8OO
BB 59 8 B SeH® § HOHOEOD €5t
260 35S odVRDBO B® 6e55DEB.
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Predictions of the future
EIODE Gedimdnen SO

Predictions can be made in various fields
such as technology, climate change, the
global economy, demographics, healthcare,
education, politics and governance, and the
environment.

NDBENB, GEGRHRD Db, 6®IBG
eBIDE,  SHDIGDE,  Ge9DB B0,

ERBIBWEB, BEGLIEDEG €5t 500G O BBR)
Dedy D6l 56030 GS e e BTSG.

However, decisions should not always be
based solely on predictions, as they may
result  in both  advantages  and
disadvantages.

DS 520800 5edIMONES OO 5t6esB)
BO#m @eBO® 8B ewG GRG. d%e DBS
OB 60O gBns & gt 8o s
RcOS.

Planning and Supervision Activities
©ren® 508 o glcesns SO

Information supports planning by guiding
goal setting and resource allocation.

QO ErE® BEIOMDE ©® ©BSE 6
558 @ 6MOdr, rEK® SO em
&30 68.

Supports  supervision by  monitoring
performance, comparing results with
targets, and enabling timely corrective
actions.

BB eNDDG BODeEE BOHO, 9O SO®
55O@ totsDe®G BO® 58 DeRIDD HOOE
Bo@® o BOO OGS adDesE0 5t
8.



Drawbacks of manual methods in
manipulating data and information

gxmdc 9OORS, D ©5® eMONOT BBODE®
8 g5 O 55Rz®

Inconsistency

TN OdsleC)

Often results in inconsistent records due to
variations in entry formats, updates, and
storage methods.

e e SD6® s, (HODMZH BHO
&8 ORE) BHYe® PO DD DN

CENEOS GDIWIRESD NV &5 BB ey
8.

Implementing centralized databases with
validation rules and standardized data entry
formats ensures consistency across all
records.

DEoRW™Os B ©® HOBGD oy HES
BBe® wad 68D ONI®D e B8eIES

Bosien SO Bog OB & o O
ERINOG 5953 DOE.

Duplication in data

e gn8oss S5

Frequently create duplicate records when
the same information is entered multiple
times without proper verification.

58 es185DEERS 6080 D® 6MORNO H&es

DD e ¢ 5O, agxB0ssy Do
Et@gnc O@ 8¢ 68.

Using primary keys and unique constraints
in database systems prevents duplicate

entries.

e 68eES O 08D it 5% BBNID
D) BHO, e aRBOes grRecs SO
DEwdOB.

Human errors and delay in processing
@D eci®d ® ered® uelen

Prone to calculation mistakes, data entry
errors, and slow processing due to physical
handling and verification procedures.
a0t ®BBOD® ©® s o dend
650D @EmHn BOe® DrOE, e Hres
BBe® ecls ©® OScomB wwe® OO
6Ot He® OHMMOEE OB,

Automating data processing with input
validation and real-time updates reduces

human errors and accelerates processing.
D  DQoROWOMEB 6% DS DIP®
OHOTMED BO® OB o e
B0woRe BH® @Hnd ecls agf) WO® gmod
5080 60mdE OB,
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Lack of sharing information

eONGT 6L @tBe® aflent)

Difficult to access and share data efficiently
due to reliance on physical documents.
695D 63D OB B8O B DIVEDBOD

e OO yedn B® 5 6 GO &eswey
68.

Adopting networked information systems
with controlled access enables secure and
efficient data sharing.

5B edenn oD HE®D 6MOROT

SEQS D) 8D PHOBD 5% VGBS
e 5DBGTOD RN BB @OnD wOG.

Reduced customer service

€9 sibemiBm 63

Manual systems slow down processing and
record retrieval, causing customers to
receive slower responses and limited
services, which reduces overall customer
satisfaction.

o 5208 OGS e5ome® e o) @)
®eB® BSeomB  wom  god  DOBS
OREEHDOOBRO BB BBNG e BB

63D ©ed. On 6Bt EHDEWIEDEIGE
23806 D@ R0 e 6D.

Implementing automated customer
management systems speeds up data
retrieval and  processing,  ensuring

customers receive timely and improved

services.

80w H0emIBD DEPMOs SES
Bosen S8 0GR oo ER) ®iS® e®
&8® 60mOE @0, eNdemiBmBSO
MDD o) DBERE) DG 63D @ieR®
RB e3Em WOEB.



Necessity of automated systems in
situations where manual methods may pose
a risk to human life

oo 8 9 B 856 885000 gomdd
86 oS gONO@ & B0xefr &S O
GOREMOD

Emergency Broadcast Signals
HES B®m» €300T)

Automated systems are used to quickly
transmit emergency alerts, such as natural
disaster warnings or security threats, across
various media platforms like TV, radio, and
mobile devices.

0z BBB, ROBIEBE €% Bo®® EeNo®
OB DDQ @B wO®) 3DNDw Desess gdT
gu®md® 6 Mo oOBSED O ©ES

gOR0OT FrmDB® 9wdss ©Beissnn SOHBO
30w BERS ®dD ewed.

Bad Weather Warnings
EEHSD DR RO Gredd

Automated weather monitoring systems
analyze atmospheric data to detect and
forecast severe weather, such as tornadoes,
hurricanes, and flash floods.

0@ WS BOBBL 508 60165683,
88 INg 5 BEB ®odRO & cduén
MEREID DO HEH) @eBOO 5’ IS
s5¢ BOOD DEe®IBG e ueddEc WOR.

Harmful Radiation Environments
gBomd 880 8o sbesd

In environments with high radiation levels,
such as nuclear plants or contaminated
areas, automated systems are deployed to
monitor radiation levels continuously.
2580 RE®O 683 &8 Bed®w D& 9HE
BBOE BOOB B sdesddE B3O OB
FRHIND BdTBEnn BOOO DB SES
6EDR) @T6RD.

ictfromabc.com
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To Save Human Lives
356 85> ®ED) @t tem)

Automation is employed in high-risk
situations such as bomb disposal, deep-sea
exploration, or firefighting to replace human
involvement in dangerous tasks.

eRIFR BSFn BOO®, @@ Gmes ®eduen
B850 6] B SO OB GO ©BHD
FOEBENOE & it VGRS SEH)
IBgBer Cnxdd oStdhome SBOO
BDBEoBG BB 6 @SEB.

For Scientific, Space Experiment
Besnsiom, agmstnm®m adEmen M)

Automated systems perform complex
scientific and space-related experiments,
especially in extreme or unreachable
environments like space, deep ocean, or

toxic sites.

[NAlGI I 208 BB RldeiEclnla)
FOBDDM®E, BTROT eI®O 653 B &5 5™
DB P 655 8@ B 6 sdesddE
2oV DO W GOsdDIG  HBD
gsime) R Bg wOB.

Harmful Waste Automation
B0 OB SOBGBDOIMED

Automated systems in hazardous waste
management safely handle toxic materials,
minimizing human exposure to risks.
NBDO eSedB WEODIWOLIE i SDBoSEH
808 POBHD B D5 OB B&S
OB DD BKMDOSG O 608 DOB.




Spraying Drones

o36® ef)i®
Automated crop spraying drones are
transforming agriculture by efficiently

applying pesticides and fertilizers while
reducing worker

chemicals.

DB BEeINMBD @B® 685D M)
BB 5BRIDDMBD 58 6833680 IVHEBOD
9f86®® NSO CeNERD £DORD 630w
B6DOEe g8 DOa.

exposure to harmful

Recycling Sorting Robots
5508moOss DHv® S06e® e6treRIDds

Recycling sorting robots enhance efficiency
in separating materials like glass and metal,
minimizing human contact with hazardous
waste. Equipped with sensors and Al, they
streamline the recycling process and reduce

contamination rates.

550ogn e  BDe® 6MeiDde
FOROTEIED gesgds P®m BB HBRDS
08 OB Bt 5® 63w OB ds DS
5060 VEDE®OG B ®oB. T
oedew ew Al O3 05D d» amd
550OH HHOBH DO @O gt Hed®
586 gf) »oa.
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Self-Driving Trucks
B000-0meds O 6O

Self-driving trucks are revolutionizing
logistics by automating long-distance
transport, reducing risks associated with
manual driving, such as fatigue and
accidents. These autonomous vehicles

enhance efficiency in supply chains.
B80wo-0 sedm O 0O Ew g0 &OHG
B0EoBG BYO, 66IND w cnRdc O
g8 Bo e o HPRBR £DHB® £dP
B0 BN @O DB3edn edmess &g
WOB. 600 BDBEoRG 1w reEd® SHedE
DIVOEBOMOG Ol OE.

Autonomous AUVs
80moSm AUVs

Autonomous Underwater Vehicles (AUVs)

enable safe deep-sea exploration by
collecting data in environments too
dangerous for divers.

0w (5163} O DD (AUVs)

B5BeBOcDSB0 @M B WD QTN MDD
s0e0DE e Ot BVe®& D 6@es
@8 el ®edsennd 9wt .
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Emergence of ICT era
em0RGT MBS F®ed O

Began in the mid-20th century with the

invention of the first electronic computer.
20 8% 8Bodetd ®c ®M®ERE HBO® Bexss
5V®IDEG 683IE) GBS HO® epd®® Bes.

It has passed many eras and has become a need
of people in day today tasks. It evolved from
computers with large mechanical structures to
small handheld devices.

D BB @» oy OB @ ge d» BO
BBeTes DEene) EDmed DrdDOGD) 55 DOD
FO0Hs 60DRPE RDD 55O &rD. @) D@
65y OB ol ©®eeds le®m® ) ®il
c®DEB® cwd) 6mORNOT DIWBLNG Enen B aro.

To overcome the drawbacks of manual
methods of data processing, ICT was
introduced. ICT made the computers do the
data processing and it led to lesser time
consumption, higher accuracy and solved the

storage issues as well.

2306 OGRS ©eRiB® PO 6MORNGT
DB 98BS 6wdid b OBE v
50O D®ENDEO Mdecw E. cOBGS DIQG
9BHDB, BOOEsDE 9WE IO AR e
®RE) BV gwH®k ¢ e QE.

1. Global Connectivity (Global Village)
@B BRSOMOG (BEd ®BBHwcs)

2. Unlimited Connectivity
B0 58 BRSNOG

3. Unlimited Data Access
83 e Hedmn

4. Digital Transformation in All Fields
Brgd® O @ goH SHOVDHBEG

ictfromabc.com

Global connectivity enables people and
organizations worldwide to communicate and
collaborate seamlessly.

@R BRDSBDMOG 6@I1D &5d B BEE®EBSO
&6  5odHeORD BB DSBS emOD
oE8edcmn VOO 6® HHEEINEEs WORD
BBHOO HeBHEDO @R 6&8.

ICT provides virtually unlimited connectivity
and access to vast amounts of information,
allowing users to share knowledge, resources,
and services across borders efficiently.
eMONGT ®) BBRBDEDEH MWBLNE OWS 3B
ORDBDMOEE 59 BENE 6ONOT &BHBNHBEO
ed®mn @R 6c® ogDd, SOHBEPBSO crnd,
058 6 63D DIVGEDBRD 6Re) WS®O
@b e3@es3.

From  healthcare and  education to
manufacturing and finance, digital tools are
transforming processes, enabling innovative
business models, and driving efficiency and
creativity across all industries.

GE39RS 63D 5 GRBIDEE BO HBecH 5w
BB OGN ), oS 6D FHDOZH
SOOVDWE OB, HOB OeNG s 5B

OB, BoE DHEISD HO®) DIVGEBSODIOG
55 SHBEERDOG 6@emcs BB Be DOB.

500 BC 1822 1945 1971
The Abacus The first computer First electric First email
Calculator. is invented computer for sent
(concept) routine use.
@R « T
=

Present Today: 2020s 2010s 2007
Metaverse, IoT & AL & Machine Cloud Computing Smartphone Era
Quantum Computing Learning & Social Media Begins (iPhone)
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Automated vs Manual data handling
B00086 vs gumdt o ®BOSe

Aspect Automated Manual
Speed Processes large volumes of data rapidly Often slow and highly time intensive
8o and with high efficiency. to manage.
6D®EES 658 9HE MVEHBOMDGEDS e6®) B Ocm® 56 DES®DNDOIIEG
BEIE o O@DD 3wesd3. OO gl MEGD O 68.
Accuracy Greatly reduces errors, ensuring Prone to frequent mistakes and
EOdDesodB | consistently high data accuracy. inaccuracies in records.
BOSDOBGS @BE e BODEsHDG O B ecis 5t e0Des DGO
&8 DOBS 6cis BmE 6@ ¢O® OB, | emedt 68.
Reliability Provides consistent and highly reliable Results can be inconsistent and
B6OeSeEO0 | data outputs every time. frequently error-prone.
&52® GOBSMNODED MO0 &5t 9BE 550@ FRHDIDEE 6BS gd
DBOBBB e BeIWES €585, Fned Ho6 ecis s Bo ®m.
Growth Easily scalable to accommodate growing Limited capacity and challenging to
Rleldlale data volumes seamlessly. scale up effectively.
BBOBEG DD D VEDSO ENOBS BB NHDDD e gd DB 6@
60D e5mEeds Bme BB ob) 5. 20 @G Bene SOO goswey 68.
Sharing Enables broad, fast, and seamless sharing | Restricted, slower, and less accessible
ARSI of data across systems. for sharing needs.
BEOS ®o6m) 5OQ, 6D®OS e DENDBS 8O 6850, OFem® 68, e
60D e 6RO®ID® i OB, 6RE®TDEE FOGLD) BEH) &h)
56DBEHE §T.
Cost More cost-effective for ongoing, long- Generally, incurs higher and ongoing
Sle9dey term data management. operational costs.
et s5D5®, ER DIB® e EIBDBEES 9BHE 5 FREIE) 6®eHH®
SOOI 5E®) DENS @B 68. Bee® crd®0 Beed.
Security Delivers strong, dependable More vulnerable to risks and potential
2SI safeguards. security breaches.
GBS, BDHOIEIED PODBE @) 6cB. | pidden De BDdd DRD 5w deHnd®
RO o Be® 9m@E HTHEIDD .
Traceability Maintains detailed logs and records for Difficult to track changes or verify
630 ®e86® | easy tracking. actions consistently.
®TEBEO 03608 @XRLE (B0 BSHOIBOD 6On3m® HdSeenn 653 Fds
@A D €5t OB BOBENE® 3. BOSDOBHS e5DBSHE BOO epesenescs.
Error Detects and corrects errors instantly Errors are harder to spot and fix, often
Handling according to set rules. requiring more time.
6ci® ®BODR | BSMesDE WO &t BBOS OO axd ecis ecls wEm) @D® 5w HDTOE BHO
DBV HEDEED HOTOE OEB. gomnt D god, & sem 8 Ene
#O®S 68.
Flexibility Can quickly adapt to a wide range of Adjustments are slow and depend
BB VO predefined tasks. entirely on human effort.

200 BEOm IVEBEGES MIBODO PBOSS
FROVDHBE BB ®TE.

cdxt3nd B BHO OPBcE® O gmd
©8benecs® B8 Gdn O O )
308

ictfromabc.com
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Availability of technologies related to

information retrieval and sharing
emONGT BBEGHEG B 6 BTSO ®) Vicen
MDBMES @ D B 5O

The purpose of information retrieval and
sharing is to provide quick access to data for

better collaboration.

BONOT BENOHBE 5% 6RE®THEE OB
D5S6x OE) 6mNE O @S 5
BHEEIRMDG BEw) DD 60D 9O 56 ®EG
e3cesBOE.

Examples:

ESH0SN:

1. Search Engines
66388 o5y

2. Cloud Storage
DO ®REND

3. Content Management Systems (CMS)
FBOV®D DEBMO &S (CMS)

4. Collaborative Tools
&®6EIHD) 6@ 0B

5. Database Management Systems
e 688 WE®WOSN BE0S

Search engines
6308 oy

Revolutionized information retrieval by
indexing vast amounts of online data, enabling
users to quickly find relevant content through

keyword searches.

66588 3 DR SVENE 5D &SBISEE
05000 BBe®s 6MONGT @NI®SE® D3edn
D 8 O &, sOBRDBRO o e
6658 W) GEG FRDV®DES OBS 63
@O0 s 68.

Their advanced algorithms rank results for
efficient access to needed information.

FO®S 6MORNOT BEX) IVGEDBO 56D®EB BEm)
09556® el eremdDHO 3BOE 6EF®D WO,

Ex : Google, Bing, DuckDuckGo, Ecosia

~ &
bsng I #% WolframAlpha @
DuckDuckGo

Balébﬁl"
® o Go gle
B|n YAHOC
bins @ g

AOL

DuckDuckGo

B ’ Yandex

AHOO’

o\gle 0ing

WolframAl;
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Cloud storage
OR® ®REND

Revolutionizes information sharing by enabling
users to store and access data remotely via the
internet.

SBDVLNEG BOH) 030D crved @R HBBO €369
56d®m BB0 sOHBEDBSO HBEDO ER) Ee®s
DORO GRE) 6MORNGT 6R®IDES® BD3Edn®
s O,

This technology allows for easy uploading,
managing, and sharing of files without the
need for physical storage.

6995 ®RE) BHE® FO®BBIMOGERS 6tMOD
eMY) S5®EEDS G BORD, DEODIWOLN
BBOO 39 6 @BBO OB HNJBLNG @)
ec.

Ex : Google Drive, Dropbox, pCloud

22 propbox

Content management systems (CMS)
FBOLOD DGO &8 (CMS)

Simplify digital content management by
allowing users to easily upload, edit, and
organize content without technical skills.
FBOD®D DEBENDOH &S (CMS) sswegedss
cR®D BB, esotdmOsnc SBOBO 5 50BN

S5580 sHBEDBSO 9b) Ee®s HBOF gSV®D
DEBINDONG 50@Q DOEB.

This enhances collaboration and boosts

efficiency in content delivery.

6O BHEEIRD il Engn o gmd
SFBOD®D 6D ®HE® WIVEWBBDD 9HE
®0dE.

Ex : WordPress , Joomla, Ghost, Craft CMS

Drupal”
@%ﬁ.pugle

:lshopify Joomlal’
= ghost
BBl.ogger M



Collaborative tools
£0eBo 6®Og®

Enhance teamwork by allowing users to work
together in real time, regardless of location.
They facilitate communication, file sharing, and
project management, improving coordination

and productivity.

5OBEDBBO BSNHE DO O, OB WIBHD
DO B8 SO 98 Ee®% WHENES ) Ol
8agn 208, A8 3BeDc®E, 6@ BO®IOT
BO® 59 OIS WEBENWDOLNE,
BRSO 529 DEBMND DBEnsn SH®
EE®) e3e3D® €3e36383.

r 33 5= @
© &

K
B D 3O
? 6

Database management systems
£ 680 DEOIMDO 5EOS

Offer a structured approach to efficiently store,

retrieve, and manage data.
e 688 DEOINDOSN S8 IVHEESOD
ey GORE) DO, @) eSO 3

They enable users to query, update, and
administer databases without needing in

depth technical knowledge.

®eROT MBS crn® FO®S 60D e
&@e)ns DOBBO, HOZH SBOAO &5t
deNE®E SHBO FD) sdDBEDBSO @D

@) eea.

By ensuring data integrity and security, DBMS
enhance data accessibility and support

informed decision-making.
e FRSIODD 59 epOSID 5H& BHO

@B, (DBMS) e g568msomd 88 Exen O®
g0 cadD BoOH GTHBO 5 6D.

Ex : MySQL, MongoDB, Couchbase

Advantages and Disadvantages of information retrieval and sharing
6mONGT BREAGENEE B 6REIEHE® Nt wm s

¢ Improved collaboration
DeDERE wE 5HEIEO

o Data-driven decisions
e @ seH® § BoOgn

e Increased efficiency.
DBOEDBODD O OO

e Resources management
058 DSODIDOE.

Advantages Disadvantages
e Quick access. ¢ Information overload possible.
93OS 5edwmn emOxG overload we 0.

e Privacy and security risks.
5EHBBOG 5t oD gDHHB.
e Technology dependence issues.
MDD BB @cOD.
e Miscommunication risks.
D08 e5B6eDeme gOInd.
e Variable data accuracy.
BDes e BODesmd.

ictfromabc.com
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Computer networks
sdmED HE

Systems that connect multiple computers and
hardware components using communication

media and devices. &d®&w HE GR
HBBDeH @B 65 E0® NDDEHES DY)
SD®END 58 EaENo® 500D BBRDSR) DOD
2B ES 68.

The purpose of computer networks is to
enable communication, data sharing, and
resource access among interconnected

devices.

sBD@ED HE O GO B} b
HBRSDD EeNo® g BBEDe®E, e
0D® T BO® €59 383 ED®EK G BOOB.

Classification of networks by structure
D56 4xd He e 5B®

1. Client-Server Model
et3EB-6e3NeInD pwasc

Communication takes place between two

types of devices: clients and servers.
6E3@B-6E3DEIHED PWABG DE, EIo® OV®
W g 65556edeme B 68: FTOrnd®
GESN@IBE) 658 GESNEIHBWE) 68,

Server ee3HE)BE)

A powerful centralized computer that provides

services, resources, or data to the clients.
eE3N@BSO 63D, 5858 6] 55k REDS
Bs®D SHOIDEE.

Client e83r @8

Individual computers or devices that request

these resources.
6®0 6855 9@ 80® O SBD®ED 6M3
Ee30® 68.

ictfromabc.com
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2. Peer-to-Peer (P2P) Model
©®-630 PIBG

Every device (called a peer) on the network can
act as both a client and a server.

e gtd 6320 ¢eNoEE™O® (peer 6@
BoEROD) L3IDBEHED 5 GEIDISIHEDEHRD
5% 6mOBHERO §k) WG HID.

Each peer can share its own resources directly
with other peers. iEu peer computer

Do DOSEE® ©8sr 6dHS peer
computer 3®85 €3aei0® 6 B BTEC.

All peer computers are considered equal.
Bie® Drd 5cesDBDB 51D 6ERE HRDXN)
QoeR.

Classification of networks by distribution
5808 gxd &Hhe e [BO

LAN (Local Area Network)
Used to connect devices in a small geographic

area, like a home, office, or building.
Bz, IVEIRGE 663 6mBDBRED D&
D BBEEIBB IBEHED EeNo® BBDBR) SHOO

LAN 08 @O&.

MAN (Metropolitan Area Network)
Covers a larger geographic area than a LAN
but is smaller than WAN.

MAN ®& LAN dowd O8) B 89e®3dn

368®mHD DG DO® S WAN dowd
D) i) 68.

WAN (Wide Area Network)
Covers a broad geographic area, such as an
entire country or even globally.

WAN @85 8 60w 663 6®3Bn Dmens e58)
503 Be®IBE BEE®HE OO OB,



The Internet
gBBHRG

A collection of many networks distributed

around the world is known as the Internet.
6@D o BBOTE HE OI:BGD DD
FRDVLNEEG 6@ BTERGD.

The foundation for the internet began in the
1960s with ARPANET, created by the U.S.
Department of Defense for secure,

decentralized communication.
OB, BDBB®D 55BeDCHEB 5Em) Dwess
B0, OB 6LeNbHEBTHND DE3S HH@IBNG

0% @ ARPANET &®@® 1960 a@dod)nede
FBOVENEEG eH) § BeHnd® goddm .

By the 1990s, it was publicly released, marking

the internet’s official birth.

1990 e®m™E O B0 gdoteNed B 5o
&850HS DOBS Do B® 89 60D GBEDGE
S Be.

Since no one owned the internet, The Internet
Society was established to create policies and

manage its use globally.
FRDVNEG BBORD HB 68 VedsS, BB
SB@gnc SO0 655 @3B D®ens D& DG

DEPOBE BB® e3¢ the Internet Society
2B pomHnn 880D 8.

The internet quickly became a common utility,
transforming daily life by providing instant

access communication. to information and
FRBDVLNEG PWOKS 6e0¢, Ce36rIEMOGD VOO
o3 8 gm0, 6mMORNAT 58 BBBEECHE LSECH)
DBH 568®HD @RI E6®S cecBw BB

SHOVD®E DEEGE.

Its foundation relies on TCP/IP protocol, which
allows data to move reliably between
computer.

6®8 e5c5® TCP/IP 868030 @ o) D8
g0 DOBS V@I gd DBOBBED e

B0 O @BOO 9f) esentd (will be further
discussed in networking).

ictfromabc.com

The services provided by the Internet
ERVHRE BB 556w 63

1. File Transfer Protocol (FTP)
Used to transfer files between computers over
the internet. Users can upload and download

files by connecting to an FTP server.
SFBOVENEG ®O®) V@D Fd ML bt
580 FTP 08 08. FTP egddhepnmnmd
&8RS0 De®s SHBEDBIBO (I CA®D
BBOO 39 e SBHOO Hes.

2. Email

Electronic messaging service that allows users
to send and receive messages and
attachments instantly across the globe.

6@D b DB sHMHBH) e attachments
@eB®0 56 ) @BBO SsOHEHE®BSO 9i)
BEED et BHHDRmOL 63DS.
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3. Video Conferencing
BBex] 805y

Supports live, interactive virtual meetings,
allowing real time collaboration and
engagement among participants over the

internet.

BHBOBDS 36EIRDMDEO O 58 DB
MBD B85DeHEO ESHLLNEREB BO®) 98
6EHES BBen] OSSN 88, OB EIID
OB Ge3D® eem) me o,

To conduct a video conference, each
participant needs a camera and microphone
for audio and video input, a screen and
speaker for output, an internet connection,
and video conferencing software like Zoom or

Google Meet.

D] BRBHENGD 5tdid® ew), 5E®
RNEOBeO® GOS €5 CaBS ICIDE LEH)
D@D 59 BOBPEIDEHEE, SBSIDEG ESEH)
BO®D €59 380G, #5nbeNE BRSO
&% Zoom e®5 Google deed 88 BBecs]

00 HN BagomEE FO®S 68,

4. IPTV (Internet Protocol Television)
Streams media content (Ex. Netflix) on demand
without downloading.

Do SHOBS 60D 9Fe B BB
guobons (6e). Netflix) oo 68.

Content is delivered in real time, allowing
users to watch instantly without local storage.
sHBEDBRO NG GRENDDS MO
DBFHDD HOFOO 9f) 5B FBOV®DES
OB DTHD 6 WOH) @IeR.

5. Telnet

Allows users to remotely access another
computer or server over the internet as if they
were directly connected.

sOBEDBRO B 33D 8RS &
FRBOVENEEG G ®O®) FIMOBD 6N
5DDHDEDO 683 E3NIBEDEDO §Oe30D
568 580 @) .

6. File Sharing / e®& 89816t

It enables users to share documents, media,
and other data with others online.
sHBEBRO 6ERD, BIDS 35 DD &5
SDVEN@EG BO®) &S &G BR® 6RE) WSO
BTDED Q6.
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7. Internet Relay Chat (IRC)

Text-based chat service allowing users to
participate in real-time group discussions in
chat rooms or private conversations.

IRC 23 es0&B@Bs0 chat room ®@ e®3
@B 630DI1EDR DB IZD WHIENEHS
£308eHDE0 5tN® BBO @) 3R GG eNED
DR 6L3NDS.

8. IP Telephone (VolIP)

Provides phone calls over the internet instead
of traditional phone networks.

IP gomd®m, @3 Voice over Internet Protocol

(VolIP), &s8g5e)8m dmd® eHE 6DRndO
SFBOVEHEG ®O®) cODOD FrEONd® ER) 6.

World Wide Web (WWW)
el B8 Brd»

The World Wide Web (WWW) is a system of
interlinked web pages accessible over the
internet, allowing users to view and interact
with information through web browsers.

e@iD DBD Bud®m (WWW) 6 08B0
6OR gudEity ®O®) 6MOROT DiBOD o) 5D
SFBDVLNEG BO®) edm BB HTS S
£PRE0D 601 8] BEOBHS.

The WWW was invented by British scientist
Tim Berners-Lee in 1991.

6> DD Bed®® 1991 & Jonems Bex Tim
Berners-Lee in 1991 885 eesnc @) @E.




World Wide Web Consortium (W3C)

WSN&ORLD WIDE WEB
o/

The W3C, led by Berners-Lee, was later
established as an organization that develops
and maintains standards to ensure the long-
term growth and compatibility of web
technologies.

RDtel B DB 6@emnd® @ W3C 6650 6
DNDBEGESE ERB® VDG 6® @rEH®
08D OO BeH) HOSS 30OVRDEG DOD €569
T sOBNNe®® 6® oDIDGE 6@ BNBD
20® 8.

Hypertext Transfer Protocol (HTTP)

Set of rules that governs the exchange of files
like text, images, sound, and video, ensuring
that data transfers smoothly over the WWW.

WWW ®0s) 680 e@ts ¢ 5D&ds d» 8
SO O 6sg, Oz, GO e dDen] &
6MmIH BDBIOD EBDEG WOD BE @O

Hyperlinks
& 6

Clickable elements in documents that connect
different web pages or resources, forming the
structural links between various pieces of
content on WWW.

WWW & 330 gsobome agod O5msen
SRS B DD 6O B8Y 6w w8
HBRSD ®O® 6FRMO@ &S BID DS O
B@o® 68.

Through hyperlinks, websites are linked
together, allowing users to navigate between
pages and across different sites, creating an

interconnected web.

&k &R ®Om), 6D OB WO BRSO O
&8 gm0, sOBEDBSO 6O 8 oo 5w B8R
cOR D ®O®) e5cdeTdBO 9f) 5REB GBI
SHPRDEDD 6DVGE SV OB,

Parts of a URL

Web-pages
e®d® 8Q

Document available on the web, consisting of
various types of content (text, images, etc.),

which can be viewed using a web browser.
6O RO DG HOBG S DIQ
OV®EAE FBIVODEBRE®S (6056, BBRO, eHE®)
&0 6OR6E &5 6BRDEE.

Websites
eOR &dd

Collection of related web pages, often
organized under a single domain to provide set

of information or services.

eMORNGE 6®3 638) DOOEKGE tesB® BEe®)
6@6®] DO & Des® 0SS e30DNWEB OB @
&R 60D 80 dodS.

Websites include one or more web pages
cOR BD DD 6O B8 Do 6®5 BBeSHE
e 68

The first page of the website is usually called the
home page.

6OR gBded &e@ BOD e®wsens @3 89O
6 BESGD.

A website’'s home page is its main entry point,
often providing a summary of content and links

to other sections within the site.

6O #t)duw GF 8OO 8 uth» BIe® EesG
D® g0, 6@e®] 0 6B 4hded gxOL®DEE
EMNoBHED 5 60D DG NG TS FDWD
603 60D R e3e5c8.

Besides the home page, websites often contain
other pages like about, contact, services, and
blog pages, each designed to serve different

informational purposes.

O 8000 g®®0D, OB glddE eem’ O
880 exmMORGT OB% 90 BOHBO HBH@gns DO
ae8 about, contact, services &® blog pages
B 605D B0 alor) 68.

https://www.example.com/about/team?member=kevin#experience
L

Il J L Il

I\ L J

subdomain domain

uuuuuuuuu
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Web browsers
60d goduiy

Software applications that display web pages

by retrieving and rendering their content.

6OR 80D gSObODG @RI 6®m® 58 Fo)
Bern® 06 sVBEDEO 625550 Bago® 6:e®
68.

(Ex. Chrome, Firefox, Safari, ms edge)

@CCO

Chrome Edge

Firefox

Safari

Opera

Uniform Resource Locator (URL)
Tememd eBes BEOism

Every website has a URL, a unique web address
that allows users and browsers to locate and
access the website online.

©0z® 60 gtdrwd® URL do o, O6
sHBDBRO 5t 6O godEiy OO SN
®O®) 60R B 663 BTBBO 63t 5ede S®O
O] €35 DB 6 BBDEH.

A URL typically includes the protocol (Ex. http
https), domain name (Ex. example.com), and,
occasionally, a specific path to a resource or file
on the website.

URL ®mm0 @»56ns 6gnediedien (8.

http e®3 https), &e® @ (example.com) e,
©6® gO8DE, 6O hded a8 BBsE M3
6ERNDD 6OD 4 BHDD VOGS FrREs 68.

Mobile communication
Ho®m® B35868cmE

Mobile communication is the wireless
transmission of information over distances

without the use of wires or cables.

Bo®® 655565emE B3X) Glews 655 6D
$)DD6HS 60D O30 60RO CleTs
680 e8863s88nn SO,

Ex: Wi-Fi, Bluetooth, Cellular Networks

21
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Communication modes
53868 e» O

Simplex transmission
T 80 63Beyssnc

Data transmission occurs in only one
direction. One device sends the data, and
the other receives it, but the receiver cannot

send data back to the sender.

e eBeduenc &g OBes O ENODO
500, DD CeN0®BE EBD (BOD OO FOMW
Do ) BN, DS ERDMO OB 6OD
e sty BedDB 6T,

Ex: Television, Radio

Half-duplex transmission
gbd €D 80 sBey®sne

Data transmission can happen in both
directions, but not at the same time. One
device sends data while the other waits to
receive it, and vice versa.

e 6dege®ne 6cestsd® 8g Bn ®EE.
DG Dw® FOSNDE 620168, DI ¢LV0®ED
e tdedE gemid CeNomEd BB Qe
6o D@ BI®0 Beedn god 9Xesty DEO
e d 8Be e B,

Ex: Walkie-Talkie

Full-Duplex transmission
508 €80 sBedssnn

Allows data to be transmitted in both

directions simultaneously.

ebgn 80  Bedwenn OB o
6e5c0® OO dsieEnc BHOOD of)
3Qe83.

Ex: Telephone



Multiplexing
Vs ODOSNEB

It is the process of sending multiple signals
through one communication channel at the

same time.

D 5555368e P Dedeel Dw®
DN o) BBesHE Brded® FHDB®k
6®eEt HTERED

1. TDM (Time Division Multiplexing)
DEG 6RE® DusdOmome SLO

Transmits multiple signals over a single
communication channel by dividing the
transmission time into slots.

Beegn mEG slot DD ede) oS
HEB6DeH MPIO ©O®) DY) 500D
B8N OH.

2. FDM (Frequency Division Multiplexing)
00 6DEES DHSODONE

Transmits multiple signals over a single
communication channel by assigning each
signal a different frequency band.

D £30E2D0 BONES E30DBID @IS @R

B0 D erseden PR ®O®) DY)
o) @eieenn DOE.

3. CDM (Code Division Multiplexing)
eH® 6Re) @t5ed RmesdmOENB

Multiple data signals are transmitted over
the same frequency band at the same
time, but each signal is encoded with a
unique code.

D) e o) DB 50D/ WRILEBE
®0®) DD 5Be5BENG 68, HES 5z
00D FHDB GBS GLIDDG DO
fs2do)
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Mobile Computing
Bo®® SO®ENDG

It is the technology that enables users to
access, process, and exchange data wirelessly
using portable devices while moving from one
location to another.

sHBEDBS O BSMwem 80 DO 3O
®BS OB FDORO, F65 MM () BT oM
NDDEES GGt OEBDD e @R @IS0,
B0 68 BOBIOT WO GOTHBO @) 3D
DB OB

Ex : Mobile Banking, social media, GPS

Cloud computing
Oa® sbHmEn®HeG

Delivery of computing services, such as
applications, data storage, and processing
power, over the Internet from remote servers.
0830 eeieicm BN GBOVENEEG BHO®)
6KEl, e GRE) BO® &5 re® DB D&
sB®END 638N eresBO.

There is no cloud
It's just someone
else’s computer

1. Infrastructure as a Service (laaS)
6683010 6@ BOHE sHeDd

Delivers virtualized computing resources
and processing power over the internet,
eliminating the need for physical hardware
and enabling quick scalability based on

demand.

695w cato® OQ EO®BDOB 9O
OB, FBOVENEG ®HO®) GBS SV
8055 e e5cwey® DG ER) 6e® gmd,
SFOGBDDG ENd 9 YPWOBS NODIDG
D3 HHeB® MDD 6®BS ERH 683

-
| o |
|E’ == Infrastructure E E
-, \J
& as a Service -~ ~

Data Center - 3 /// Servers
| K
s N
> K
~ N - IN
Network and Storage Virtualization



Applications of laaS
laaS 8 exe®

Web hosting
6D BRDMODIOC

It is a service that stores a website's files on a
server and makes it accessible on the Internet

through a domain name.

6B DG 6xIE) GEISGIGED D BRE)
DO, DB BB HO®) FHRDVEHERG Dedeed
8560® B ®il sV EEBDH @R 6e3eNd
6@

Hosting providers maintain the servers,
network connection, and security to ensure the

website is available to users 24/7.

cDR BB edets &5 24 5NM® BOEBERDBBO
@) ®D B RO S OO e DO
ee38) 3e50HDS DBS eE3EIBEWEB, ENE
BDBOMND 39 EOBID B3OBNE®D (5N
@RE.

Data storage and backup
e @) 508 eo® cotdd 5B

Allows organizations to securely store and
back up their data in the cloud, minimizing the

risks associated with local storage failures.
PO D@ D DEIEEH OB
®RE) BHBO & ce5t3d BOOO of) e,
62BB ®RE) geHODDB ) BBDRR) GBS
$O® OaB.

Big data analytics
Bmg e BuledsMe

Offers scalable computing power and storage
solutions, enabling organizations to process
and analyze vast amounts of data efficiently.
sHBG DE D OO DEG ©B® GORED
Bese® ) 6cB, Bme ey SeennD
DVERBOD B0 6 DeeCBEn OO
PEODHOR@O ®d 68
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2. Platform as a Service (PaaS)
e300 e@es O8O

A cloud computing model that provides a
platform allowing developers to build, deploy,

and manage applications over the internet.
£30DBRDBBO FEDVENEBG ®O®) 6BED DTEHO,
66ed®0 61 DSOMDONE HHOO 68O
8385058 DWME SO®BD IWaSBE.

PLATFORM
;" ASA SERVICE

HOSTING

SECURITY

aas

DATABASE ((‘ )) j l&

NETWORK ACCESS OPERATING SYSTEM

SOFTWARE

Users can access a range of tools and services,
including application hosting, databases, and
development frameworks, without the need

for underlying infrastructure management.
BODE SHEDE DEODIWONEE FOGBMOGES
60D BHBER BDDMODROB, £V GEIHES €59
£30DBRD NE ar® 6PDE® 5w 630
S5O0 SHBEDBSO Hedm B ®wm.

Applications of PaaS
PaaS & exg®

Application Development and Deployment
605® BV@ENE &® SDsHe

Application development becomes more
efficient with Paa$, providing pre-built
frameworks and development tools.
650-630CD @ MY 3t 30DVN® 6RDRD €3e3c3%

PaaS &@® 66e® e30000®HE DN @VEEE®
8.

This cloud environment streamlines coding,
testing, and deploying applications, allowing
developers to focus on innovation rather than
infrastructure.

6®® DEIWO D06 6EED BEBWOLEG, )
OO 5® 60D DO OB, ODE B5®EDD
RO &) H»EITeNEHHS 6eOS FONDG
6E) BHBO e3cOVR®BRBO @) e3@es3.



Web Application Hosting
60® 6xe® rimItm 63O

PaaS enables hosting of dynamic websites and
web applications without the need to manage

servers or infrastructure.

ee3NeIBmen 683 ODE 5®EDd DEBDWOLIEG
B568 FOGSIMNOGEES 60D, O 6OR &S
5% 600 60D BE®) BMODBOE e35eBO0

PaaS @83 98 eed.

This platform handles server maintenance,
scalability, and security, allowing developers to
keep their websites online and accessible 24/7

with minimal effort.

600 65D BBS 6L3NEIHED DHBDD,
s5B@ENG BB BHEID 5 OO
6®e®HEDY ER® gmod, DB 9w #d®
6De®eRs DO 60 ald cdet 5tk 24 5@
gBobeHEG Ddetl SOSIE®® OO 59
sVBEDBBO @D EBO Baco® e30DVRDEBHO
DM @ 6en

Database Management Services
e 686 DEP®oEn 63N

PaaS provides managed database services for

storing, retrieving, and organizing application

data efficiently.

66ed® v MBHEDBED ®RE) BB, @) ®WS®
& €50DB BBO tsew) PaaS &S

DEODMDOHB OB @C DD BEIBG 6830
€3856383.

It automates tasks like backups, updates, and
scaling, letting developers focus on building
features rather than managing database

infrastructure

e B80S @) @S0, (OB OB 50
FOBBDG b OB 6O OO &
DWEES 600GS 3DEHxnd Be 668, DABS
e 686 e 8®ed® DEO®IWOIEG
6D%D0, ®D Bewsiom SH@HEG SOHO 6weds
EONHG 6(NE BHBD Bagtmo® 350OHRWEBSO
DD @) 6ef.
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3. Software as a Service (SaaS)
e300} e@es ®agmio®

A cloud computing model where software
applications are delivered over the internet as

a service.
3OS 6EEs RBDVENEDG ®O®) BagIo®
6kE® @R 6e® D@MN® DB PWASHE.

Users can access software like email, CRM or
office suites via a web browser, without
needing to install or maintain the software

locally.

®acmIo®B BNBHED BSMesHE 613 DA
BHOBS 60D, OBEDBSO DR OGS
wO®) ey ooesz@, CRM eml office suites &5
®aco® 60D 5ed®m B HTW.

000
APPLICATION

MAINTENANCE

&

NETWORK

N cLouD

SUBSCRIPTION

DATABASE

Applications of SaaS
Saas 8 exg®

Customer Relationship Management (CRM)
software

s)0eiBm e Dgdmmdsns (CRM)
®ago®®

SaaS CRM platforms enhance customer
interaction tracking management, and
significantly sales boosting customer
satisfaction and loyalty. By centralizing client
relationship management, teams can
collaborate more effectively.

SaaS CRM 68&8m» e)detiBm gt
RBRE® 39 DepEn® DEO®2IDOHNE Ol E@en
WOB, eDeIBD DadBG &5 SBeNBBOG
ERBG (D 6EE 9BE WodB. ee3NeIED
BRSO DG o,



Email
Bexsd oesoE

Key updates, such as account confirmations,
password resets, and billing information, are
delivered through transactional emails,
ensuring that users are kept informed and

interactions are made secure and reliable.
BB 5o BYY, foose g B8O 3w
DB emOROT DTS 5t DS IBH BSOS
®xecH 8683 ®dm) 6Re) wdX @red,
VBB ctHd WO 4rs VD 31 FEDOHE
OB 5 BB OO 58w wOGB.

Accounting tools
BnB®adsn @O

Facilitate real-time financial tracking, invoicing,
and reporting, enabling businesses to manage
their finances more effectively.

205 Z® Qs @HRED, invoice B &®
O BYO 3Cm) 5HEIDS 6358308 DO,
O5EN0OED XS s DEB®DIDOIG DENS
DB 6t BOBO o3& 68.

Web conferencing
6B B®SyEn

Meetings, webinars, and training sessions are
conducted virtually, ensuring that interaction is
facilitated regardless of location.

388, eDRDeD 5% 5597 €508 568 5DDDN
QR® gm0, NMHHG WOD OB FSDVEE) SEH)
596308 53D DD 385D WOE.
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Office packages
DVEIE estetdes

offered as cloud-based software suites that
provide essential productivity tools, such as
word processing, spreadsheets, presentations,

and email management.

DIV 5cewes BOHOH ERBES O t5rtd®,
5z0T®S, @8de BOB e BB
DEOD®OLNEB e Esd®ms DEENBD) 6D
8585052 DO @D BB § Bago® DOOE
GEEE®.

These packages, like Microsoft 365 or Google
Workspace, are accessed via the internet,
eliminating the need for local installations or
traditional licensing models.

Microsoft 365 e®3 Google Workspace &8
6®® e3576wes, GEEB BNDHS 63 BB
REsY s B5E®) FOEBMOG 9O OB

SFBIVLNEG BO®) ednm BB 5ew) @) e5EE.

BT Microsoft 365

= 3 E$
@ i D &

Google Workspace

MEBE Q J



SFBDVENE BRVBMOGE e
BDoz® e 80 5ede Bx 0wom.

Aspect Advantages Disadvantages

08 g8
Cost Pay-as-you-go pricing reduces Long-term costs may increase for
Slelde upfront costs. frequent or large-scale use.

R 90> @O» O 6mDD B @S | BOSDO 63 ) 5O IBDG

OB 630 Bred af) ®Oa. Bem) EX mB® BBk D) Bk ®ow.
Scalability Resources can be scaled up or Dependency on cloud provider for
SlelOxoy down instantly. scalability features.

058 DBEIDO 9O BT, sH@#nn BHe® BemeNo® EH)

DO 3505 O 3rS8O.

Accessibility Accessible from anywhere with an Requires reliable internet; limited
SCRCTENIlE internet connection. without it.

FBDVLNEG FOGSB DG 68D BE)
68.

Maintenance

Provider handles updates, security,

Loss of control over maintenance

Requirements
EatNo® EFOGEBS)

reduces capital expenditure.
&O® SNBB catho® gO®S 68;
B Bred af) wOa.

B and maintenance. schedules.
€5005(®@OT (HOTMB®, OO DD IEEOHS D@ LHEDGED
& DD DOED WOEB. 2H68S.

Hardware Minimal local hardware needed,; Performance depends on the

provider's hardware configuration.
BB ENRDEG €53 DIGH CatIo®
Bemess O O.) SO8.

Data security

Professional-grade security from

Risk of data breaches or unauthorized

offered by providers.
505050 DE3E BHHOK) ERD VG
DRG 58 FHODDEG

B epdeiesn providers. access.
£35S DBEM®S DadHB-6EFIGS e OB 6m) oded BDBe®
POBBID Qe FOOHDO 5O
Reliability High uptime and redundancy Service interruptions if the provider
RICIRE IRl

experiences downtime.
€50253®OT BB DIQKE FROERGS
B 6630 ) BOO erHed

Customization
FBOTDDOSNE

Prebuilt infrastructure reduces

setup time.
630858 0@ 59638 t5rwtied®
DRG &l DOGB.

Limited flexibility to customize

infrastructure.
0o see® #B0BDDOSME HHBO
B HOED DO.

Data Storage
e ®REN BB®

Unlimited storage capacity offered

by providers.
5505850 DB BOHOH D™
880 ®RE) D,

May incur additional costs for large

data volumes.
BeE e sO@DS BsEeH) gODO
Bie® ctd®0 e B ®owm.
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Conventional computing Vs. Cloud computing
8u08m sdB®mHE Vs. Drnd® sbHmsnmn

BBk Pwadc

9HG PHOBMD LPBR® eHBEISHEE

Aspects Conventional computing Cloud computing

680008 sd®IMHD On® sO®HMNHDE
Ownership Hardware owned by the Infrastructure owned by service
EBendBIO organization. provider.

EEDHHE €32 EaENo® 6e38) £323032520) €32 (BODE 3WEIDB.
Cost Model High initial capital investment. Pay-as-you-go operational cost.

NGB0 GHd 6mOD 6B6HHRS
80z

Scalability
3B@BNBDIDGB

Limited; requires physical upgrades.
BFB; caENo@®OG BHOBNBD BHO
#O®S 68.

Instantly scalable on demand.
FO®BDG OB DBLHDO SOBIFM
DE BT

Maintenance

Managed internally by IT staff.

Managed by cloud provider.

HBBBDGB PEDED 6MORNOT DDBEN IV DO 63 eesmede) DE3eS
OFEG OGBS DSOIDOLG 68. DEOMOIB DO @RDE.

Accessibility Mostly limited to local network. Accessible via internet from

8568®c/ e@ne®’ B0 SNSw HEEWO B@& | anywhere.

SlclCiendle) 8@ 68 FSHBEHREB HO) DDz® e BO

568® Brn ®rw

Reliability & Backup
550>/ E¢ese3d

Separate backup systems required.
DO e 530 5ES gdms 68

Built-in redundancy and disaster
recovery.

B30 BB €5 epese) M
DBSOE0 585 BH® S5wegmd® SO

Deployment Time
BNB BBe® IR

Slow setup and installation.
€508 €520 SN BO® esem) Ol
DREE ®DES

Rapid provisioning of resources.
855 @) 8BRS €323 B’ ®Tm.
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Building an abstract model of information
and evaluating its compatibility with
information and communication technology
emombs St@ngnn S0e® Bad mmISomD
e@MBD® 6MONCE Y HRBOCH DNDBMG
©0® 98 gameE™d grade

Systems

&8

A set of interconnected components that works
together to achieve a specific goal.

0BG 6 BEDD QQBWOD &GO ®TEO
Bem DO §n) ®0® gD BBDRRD 60
BEHEE.

Boundaries
8 anid

A system has boundaries that define its limits

and separate it from its environment.
20800 8 B SHODHG DO & DB
sBe3066EE DG 60 WOHD BB aro.

Inputs

6xeh)®

A system receives inputs from its environment,
which are the resources or information it needs
to function.

8080 Smdew D odes ©dors 63
eOROT D DB 5dEdEES 66 @RI ®S.

Outputs

g8o®

A system produces outputs, which are the
results or products of its activities.

88080 8 Soxmdwd®de o8O
5Eesrewm O® 58e)®ES HEeneHmwn DOaB.

e®3

Feedback

g8esisen

A system uses feedback to monitor its
performance and make adjustments as needed.
S5ENBGD D8 §umndSOn Bdeenc SO 5
gOms ©HE GBS BHOD uBesIesn WD
DOB.
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Examples:
School system

e Boundary: Physical or conceptual line that

defines the entire scope of the school.
27836 Q @3 500 BHODWEB OB IR
6] e5oEB0 63D.

e Inputs: Students, teachers, textbooks,
digital resources, and funding.

86325, RO, 66N, BBOQ &8ss
e gO8La.

e Outputs: Graduates with knowledge, skills,
and qualifications.

etno, D)
ENRNDS | Be31es3.

€589 [SIOre)

Beed®

o Feedback: Academic performance data,
teacher and parent evaluations, and

student progress.
gRsc® BB 0B e, ROTDOE ®
B e, 5 BBs HOBG.

Vehicles

e Boundary: Includes the physical structure
of the vehicle, including its engine, body,

and onboard systems.
e DSEO, DEn 65 gHsSmd SE0S
0D D8 6095 ONDG PGS 6D.

e Inputs: Fuel or electricity, the driver,

navigation commands, and road signals.
9530® 6w BeBn, Breds, hHdyn B® &®
B® e30EE).

e Outputs: Movement of the vehicle,

reaching destinations.
DH®6E DG, HODIBD 60D G®) 5O.

o Feedback: Speedometer readings, fuel
levels, GPS updates, and sensor data for
performance adjustments.

88683800 Hwudd, gx0m B0, (GPS)
GOSDIB®, 6529 VG 00D ®oE® e
85065ew e3m.



Abstract model of information.
emORGT OE DD Pl

An easy way to describe the general process of
how information comes as the output.

5 Il 6E OBNG 6RE QIGR®
eXMOB BERE @5 FrdBn Bdnd SHBO
5mey DOGH.

Input, Process, Output are the main parts of
abstract model.

PGB, BEIOBo, BB BEED HDaSE
&5t e 8.

INPUT (Raw data)
DG (88 e>)

l

PROCESS (Analysis)
eB® (Buede®ncs)

l

OUTPUT (New information)
55BE (DD 6NORO)

Input
PR

Contain raw materials that we used to create

the information.
OO SV@Ee BOHOO e DN WG 68
®EE ghlo® BB ®om.

Processing
3ce® §OBx

This process is the level that manipulate the
data we entered.

c®® SHOBB &S FIRECD DE D WEOTO®
®0088a.

Output
o8en

This is the end product of a system.
6006 52080 oD BBereHn.
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What is an Information System?
eORNGT BENBEE kY B@Se?

A system that takes data as inputs, processes
them, and outputs as information.

6mMOROT 5¢BG (IS) oy coo D 6RE
6®m®, T8 5w 6MORNOT 6RE &BEIDB WOD
BEBEE.

Input
BN

Data, ideas, and observations are the inputs fed

into the system.
e, gemts, 6% BB SE0BGO @R e6e®
e® 68.

Processing
e306® §dBx

Data we entered transforms into information

through an analyze.
cPOBS BweBn ®O®) &8 e 6MOROT
RO sHOBDDEBE DOB.

Output
oBona

The system delivers the final product as a

report, presentation or as an document.
5EB® s SSesemc Obondws, 9EdsS
BOOD 6] 6CDHED 6 @) G6&3.



Relating the abstract model into a computer

system
Hno pwiSo sdosm B0 geg 80O

Input
D

Computers gets data through various input
devices like keyboards, scanners, cameras, and

Sensors.
60D, BSEd, DdG) ©® toedew S
BBR) e Ee0® HO®) SD®END D @RI ®.

Processing
ece® OB

The Central Processing Unit (CPU) of a
computer acts as the brain of the computer,
performing calculations, manipulating data

based on instructions.

sDeMDEE A0SO ere® Towes eenme SO
8e 800, coect @D 5en® vy ®rBod® &g
OB,

Output
oBoea

Computers outputs data through monitors,
printed with printers, or stored on storage
devices for future usage.

oo o8 SO sdognm SO ®o®) , B

65 BO® G, 6] FOD ENDDE BES)
®RE) EeNomDE GRE) SH® BB &g WOB.

Here are some uses of Abstraction model.
D509 eHaBics $HDDES BEHE 3w 3OE 68.

e Analyzing the flow of information.
OO ®RI® DBeFBsNn BDO.

e Simplify complex systems by breaking them

down into smaller, more manageable parts.
BoVEN SEDS W), DENS DSCODIDOLGE
DE ® 6O DD Wid® BB 0@ BHO.
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The functions of a digital computer align
closely with the Abstract Model of
Information.

g0 odogmod Voes emondt e
Bano pmiSo 00m 6860 oo 68.

There are five steps.
BedOO S5 .

1. Takes data as input
e DG 6ERE B

2. Stores the data/instructions in its memory
and uses them as required

e/ csect 98 Onwed ®RE) O GO®s
08 D wOEB

3. Processes the data and converts it into
useful information

e el @O DG Herisndsy emMoRdt
RO 3BOVHEG OB

4. Generates the output
5BO®E EFNEDG OB

5. Controls all the above four steps
9 B0 HDO® NE®G OB

In summary, a digital computer's functions of
data input, storage, processing, and output are
intricately intertwined with the Abstract Model
of Information.

EMoBHED BRE, S WG, OV BHO,
0B 51 OSDB BB €500 SVEBDWEE
BEmdSBOE 60m0T DR B Hmasc 5O®
308N 6@ D@ .

This model emphasizes the flow and
transformation of data through different stages
to produce useful information and outputs.
6®® PWaBE HewisHOS 6mOROT W
uBmEs HEeneons OO em) BB DS
®O®) D GO ) sHOVH®E  BOHO
OO DOE.



Basic Components of a Computer System
sO®MD 580D §B® ©oddm

Consist of several core components that work
together to process, store, and manage
information.

D@D 5ES 6IORNOT e5tEBD, ®HRE) BOBO

[es]0))

DEBIDOMEG BHOOD DO ) @oOD B

03 BBSEDS OSDD 68.

These components can be grouped into four

main categories:
6®® 500D OB IR HDOWDO MLOBD DS
®TDC:

Hardware
[ O]

Software
®ago®

Firmware
e38&0®

Liveware
&EDo®

Hardware
Eato®

The

Physical parts of a computer that can be

touched and seen.
cado® %) SVD®EmE Sb®m DS HS 6w
een Bt 61998 60 .

It in

cludes input, output, and storage devices,

as well as the internal components necessary
for processing information.

DO ), BB ©® OVED CNo® 6OKE
emOOT B0 GgO®S GOS0 5000

(a0
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Networking Processing

1\

Hardware

v

Input Storage Output

A

{
Primary Secondary

31

NOTE:

In addition to those types of hardware, a
computer system contains a circuit board
known as the motherboard, which connects all
hardware components to each other.

D® OV®EE cadhom BORD g®®OD, &d®ED
5EBGm B8 800 et ®ESEDD® esdeO

500t glo®m O g Do BOEE® cato®
000D DB SBRSR) DOGB.

Input Devices
POD ELN®

Essential components of computer systems that
allow users to interact with and provide data to
computers.

&EID CeNo® B OB BEOSDQ SFOBO®S
00D D gnd DAGBS SOBEDBSO OGS
BO® gt Hu) SOOO 5’ D B0 o)
€3@es63.

—> Keyboard
> Pointing devices
—> Scanners
Input -
—> Cameras
—> Sensors
—> Microphone
e Keyboard
R0t 5OGD

The primary input device for entering
textual data. It allows users to type
characters, numbers, and symbols.
6RO BE) BIVBG D RS HOO
B O® B eI® MG 68. o,
o 6% o6 08 SBBD SBB®BSO
@b 3.

¢ Pointing Devices

eg 50e® ceo®

Used to control the cursor on the screen,
providing an intuitive way to interact with
the graphical user interface (GUI).

Dy «=bBeD go@ysme (GUl) ©@®
FBOD G BBOO RJ/ENOG YOGS 556D
BOm B @HE06 HEHB SHBO 6(NE SVe®
Ceo® 9D OB,

Examples: Mouse, Trackball,
joystick, touchscreen, trackpad.

Lightpen,
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Scanners

[ninZole]

Convert physical documents and images
into digital formats for editing, storage, and
sharing.

698D 6D 5 Ozt €30e3mOBNB, GORE)

BO® ©n 6RHHEO teH) DEOF owwas
RO sHOBODE DOE.

Examples: Flatbed Scanner, OCR, OMR,
MICR, 3D scanner, QR code scanner,
barcode scanner,

Cameras
2@

Capture still images or video that can be

used in various applications.
DD 6ne®De DD e HS BHOE Ozes
%) BBen] w®0) QO WOE.

There are 3 types of cameras: Digital

camera, Web camera, CCTV camera.
@G OBV® 3D oy BBOFE D@D, 6OR

@O, CCTV @c@5®.

Sensors
©068eD
Capture data from the environment,
converting  physical  properties  like

temperature, motion, or light into digital
data for processing.

sBEB0EEE e ©®ENG OB, EBHSOE,
DRDe 63 peimn D8 IS @FN®
0@ e D803 e DD sHOBLOB®EG
OB,

Microphone

®Bmemina

Captures sound waves and converts them
into digital audio, allowing users to record
voice or interact with voice-enabled
applications.

®Re DOo® B®ENG DO T BBOFS Bds OO
sPOVDH®E OB, SOBEDBRO ®»E sOBD

BB 6m3 O 655G 6B tO® GO )
SO0 9f) e3@est.

Biometric Devices

6eHDBSD csl1o®

Capture unique biological
identification or authentication.
DED) @eSO 61 DBIING EH) GBS D
Bemsi@m e QB DO O,

data for

Examples
Fingerprint scanner,
recognition

iris scanner, facial
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Output Devices
58Be® &s10®

Enable the computer to present processed data

to the user in visual and audio formats.

uB® E50® BOGE HBOE®HMNDEO ETWEY DD
cams 5% GO ISR SOBEDEO @B
BBOO D Qred.

Impact printers

Non-impact printers

Plotter

Hard copy

3D printers

Visual

Projectors

Soft copy

Speakers

Visual Output

cims g8o®

Hardware components that display data
processed by a computer in a visual format,
enabling users to see information, graphics, and
multimedia.

SO®EWDED OGS 56wey S CamsS IDIBHEES
BEB®HE OB cadlo® 500D OB o DAGS

SOBEDBRO 6O, DY ©® HeDB
ctB®0 %S 6D.

Visual output devices are also known as Visual
Display Units (VDU).

cams 88 ceno® Visual Display Units (VDU)
6Ete HTESED.



Visual outputs can be divided into two types
£ams 86 DH® ecm™D eRED WiBG

Soft copy
®ag, BOesS

Hard copy
eal) 8Os

Hard Copy Devices
cad BOss £e0®

Produce tangible outputs, typically on paper or
other materials. These devices are essential for
creating physical records of data, which can be

stored, shared, or displayed.

E@DBEES WEE 66 60N O B it
DE OB SBODGS HesedB. R SHOO, 6
®eBO0 6®] sebornn BOOD S O
6095 DD SBHEHgNs BO® 3eH) BB Ee3)0®
FOBOGS 68.

Examples
e  Printers
Impact printers (dot matrix, line printer)
Non-impact printers (laser, inkjet printer)
e Plotters

Soft Copy Devices
®ag, BOss £enom

Display digital information temporarily,
allowing users to view or project content

without producing a physical output.

DB 60O DDDMPWE HEVEHEG OB,
6953w fSlola 6] Bdenemwn 620
FBOVODE  BOO 6®] Gwedesnn HBORO
s5VB®BRO @) e5@est.

Examples:

e Screens / 806.
CRT - cathode ray tube
LCD - liquid crystal display
LED - light emitting diode

e Projectors / geiede® 6a5y

Audio Output
®O5 g&o®

Hardware components that convert digital
audio signals from a computer into sound,
allowing users to hear music, sounds, or speech.
sV@HMDEEE DB0QF @Os o) ®»Ren OO
&DOBD®DE WO Caddo® o0 O® g»o
sHBEDBRO B3oBDB, BRe 683 DODEG &SRO
98 e3@e3a3.

Examples: Speaker, Headphone.

ictfromabc.com
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Storage Devices
®RVEN Ee3)0®

Provide a way to save data, both temporarily

and permanently.
OB &5 80D e ERD BBH®EE
83830363,

Storage can be categorized into Primary
Storage and Secondary Storage, each serving a
distinct purpose in data processing and
retrieval.

®RIND OB POGEHG & COBBD POGEDG
6 ® e ® guo, ¥ 650 Do® e

ecBeO8 65 @) ®rBedE 6DN® GOBHNE 9f
DOEB.

— Storage
Volatile
——>  Primary
Non-volatile
Optical
——> Secondary
Magnetic
Flash



1. Primary Storage
5HOBD POGHG

Primary storage, also known as main memory,
is directly accessible by the CPU and plays a vital
role in the system'’s speed and performance.

B5® DG 6EEE BiEDEDD HOBD FIDGDG

CPU a® e3ae90® g568®m B 98 ond &0Bed
ed®mn 6’  SoxdSOn  oeH  Oiems
DIBEENOGE 90 DOB.

It stores data and instructions that the CPU
needs allowing quick access.

B CPU gdms D e o8 o6t o) @0
930S 5ed®mKO @) 3.

¢ Volatile Memory
O®S OB
Requires continuous power to retain data,
making it essential for temporary storage
tasks.
e Oed) OrSe0 &I DEnD #d®s O

g0 O OB ®RE) OB DIVCEES
BEH) FBOGS 68,

Examples: RAM, Cache, Registers.

¢ Non-volatile Memory
DBB 6NOH DR
Retains data even when the computer is
turned off, ensuring that essential
information is not lost.
sdosmme o D& e 80 &) ed®

e o) ®©8, Esdes 6MOROT DTS
6OD RO 395D DOR.

Examples: ROM, Flash memory.

2. Secondary Storage
588w pdn®r

Provides long-term data storage, retaining files
and programs even when the computer is
powered off.

ERond® coio 6REN 8B, =desHDE

o8> 8 B0 D) 6@y 5% Defesdmss Oed) DR
@S® e3e563E3.

It is generally slower than primary storage but
offers significantly larger capacity.

D5 e@HHBEES HNOBD ®HRENDD D) BSecenNd
2D @SB G OB B DO @) 6.

It is essential for storing the operating system,
applications, and personal files.

6@emnE® &EBn, 6Ked ©® HEelm MmN
OREN BBHO® ew) COBBD POGEDE FRBOGBH
@d.
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Secondary Storage is categorized into three
main types
588D pPOIBDG 5w BH® O BH® ewed

e Optical Storage
G5B EOEDHE

Uses lasers to read and write data, making
it ideal for media files and software

distribution.

GG POGHEG e BHDROD e OO
63D ®dDm OB, Do A5 6@E M
®agcmo® 6Re) ®wd® em) DS ey 68.

Examples
CD, DVD, Blu-ray.

e Magnetic Storage
8> PdrDe

Relies on magnetic patterns to store data,
offering a cost-effective way to store large
volumes of information.

)R MOEHG o GRE OO eHm
0™ 00 B o) 598, deE 6mORGT
D@D ®RE) BO® seH BOOTB-D@EB
OGS 98D WO,

Examples
HDD, Magnetic Disk, Floppy Disk.

¢ Flash Storage
3066 POEDR

Uses electronic memory for data retention,
offering fast read/write speeds and
portability.

e5eHNRB POGBHE e O D) GrS®
BEH) YBEDEOISD e ®Dm OB,
68mO Bxde®/BDe® 68®mK 5% e 6HmD
) BTDGR.

Examples
USB, SSD, SD Card, etc.



Processing devices
ece® e510®

1. Central Processing Unit (CPU)
B> e5ce® Tovwe

Primary component of a computer.
CPU 55 sB®#0mem @B 65000mEE.

It has three main components
BB 5th® 0L BB

ALU (Arithmetic & Logic Unit)

ot OO ) MHBD Fowe

Handles all arithmetic operations and logical
operations essential for processing tasks.
IBGEES orB® Bem) Ggosdns BEE® o
OO 6PenEd® om ObHSD Be®»nd®
®e30cDE.

CU (Control Unit)
©)0» oo

Controls all input, storage, output, memory
devices, as well as data, instructions, and

information flow within the computer
sdoMHDG G g Bog® /HeXd, ®ORED,
5BOBG, O Elo®m 6OS® D, Ees6ets t5m
BIMOROT WG LNEBGB DOB.

Registers
Small, fast and temporary storage locations
within the CPU that hold data, instructions, or

addresses needed for calculations.
@G SOO e gdes e, coect 6®3

B8®» e o oz CPU ng a8 o),
6D®OD DMP> ®REN 3w

2. Graphics Processing Unit

A GPU is a special type of CPU designed for
tasks requiring massive computational power,
especially in graphics, gaming, and data-
intensive applications like Al.

GPU x Bowm, ssdogm §t) oo Al 8 Bene
SD®HEND DEEE OGS DD -3 665e® D@

DBEES Bem SHENME DO gt Bews CPU
RlelOIMA
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Networking devices
BHRWOSNG E)o®

Facilitate communication and data exchange
between computers and other devices within a

network.
BHRGD DG 4TS SVEOEND 5 FeRWD (CLIo0®
g0 BBBEDeHEG 658 e BDBIGD 5wty wOB.

Router: Directs data between networks,

connecting local devices to the internet.
BNBB E00® SFBDVLNEBO BVBR) OB HE
g0 e 5P®Gt OB

Switch: Directs data within a local network
using MAC addresses.

MAC B8» tn8m6rs SN n HERGE DG e
5O&GT DOEB.

Hub: Connects multiple devices and broadcasts

data to all.
R®) cNo® DBEHD® BB @O BHRRO &
Bem®e wOB.

Modem: Converts digital data to analog for

internet access over phone or cable lines.
comd®m 6] RE @BV® ®O® FEDVHE
360®mB @R BTEHBD B0 e FrOe@® VOO
s30OBDDE DO,

Access Point: Provides Wi-Fi access to a wired
network.
Soeeamm eHEeO Wi-Fi 56dmc e3e3568.

Firewall: Secures the network by controlling

and blocking unauthorized traffic.
G20 GOMNBOD 3NEMDEG BO® &5 FOHO OO
BB HEG OB DOG.

Repeater: Extends network signal range over

long distances.
)R 30 B30EB ER OB 50 DBEOE.

Gateway: Bridges different networks, allowing

communication across protocols.
BE@OB ®O®) 55BeDe®nd 9 5Eeds 55
eHE DB BRSE OB



Software
Bagmo®

A collection of data, programs, and instructions
that tell a computer or electronic device how to

perform specific tasks.

sV@HDEDO 685 9eEBEOIED EeNo®EO
B6Do BB 9f DO PIOE SDEBD 5D,
B30’ 65 Ce56cts DodS.

It can be categorized into two main types:

system software and application software.
Do e OH® ecwmd OH® DG ®Wiw: BEOS
®agmo® €39 6D Bagmio®

Software

|
v |

System Application

. ! l

Operating Utility Language
sysems software translators

System Software
B8E08 Pagio®

Designed to manage and control computer
hardware and provide a platform for running
application software.

s5E08 ®acto® SV DO Gres SO®SD
ato® wEBOENG BHOO 63 eNEME BHBO

&0 6688 ®agmo® HDDEG BE®) 6DEMDD
&30e3B3®0C.

There are 3 main types of system software.
808 ®agmo® thHD OB® 38.

e Operating Systems
6®65H® 508

o Utility Software
C5603Bm) Bago®

e Language Translators
%18 SOOVDWEHES

ictfromabc.com
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Operating Systems
6®emn® o008

System software that manages computer
hardware and software resources and provides
a user interface.

sdoem catho® & ®agwmio®  eBss

DEOMDOG OB 65 SOBED FROT BWEIDE
556 B5E08 BagmIo®es.

It serves as an intermediary between users and
the computer hardware, enabling the execution
of application software.

DB 60e® Bacmio® HOD BO® 6386 DOBS

sHBEDes  ©® oD catho® oo
FDOBEGHE 6@ ) OE.

Examples: Windows, Linux, macOS, etc.

Utility Software
E6iBon Bagmiom

System software designed to help manage,
maintain, and optimize computer resources and
performance.

D@D 5855 €59 FHEHDDBOGH EODIDOLNE
5500, 9B BOOO 5 gwesy SO0 ccf
BOOO BHEBNG DO GTS BEAS BacIIB®EE.
Examples: Antivirus Software, Disk
Management Tools, Backup Software, etc.
8-086es Bagmo®, 0 DEBMDOL 6BDED,
5830 ®aco®, enEC.

Language Translators
908 SHOHDES

Programs that convert code written in one

programming language into another language.
D DOED® DSBS B T GG GOWD
0BNDO SHOBDREG wO® Oe0nS 68.

There are two types of Language translators:

compilers and interpreters.
N8 OOV OV® e S6R: eBHEDES
€309 OB 68.



Application Software

ece

® ®agio®

Designed to perform specific tasks for users,

such as

productivity, entertainment, or

communication.

e

® @aglomes SH@Es O gres

DB, Bemicreddien 6m) exBedemn D&
VBB BEH) BEHOD MIHGEE 9 SBOOG.

Examples: Microsoft Word, Chrome, etc.

Typ

es of Software

Bagmio® OB®

ictfromabc.com

Commercial Off-the-Shelf (COTS)
pre-packaged software that is commercially
available and can be used out-of-the-box.
B WS @R D oD  ©®

60300608 80 ®wdon DG D ogHd
oe30c® G BB,

These solutions are developed to meet the
needs of a wide range of users without
requiring customization.

FBODDOG OGS 6D §OF OB

sDBmBB6E FOGBE eNB® Bew) 6®®
Bee® e30DBDG O .

Examples: Microsoft Office, Adobe Creative
Cloud, etc.

Tailor-made Software

0w DG BIco®

Also known as custom software, is
specifically developed for a particular
organization or user, designed to meet
their unique requirements and workflows.
SB0D Pago® GREE BWIERGOD LS WS
®acmio®, DeBBD®  oDMWED  6m3
sHBEEEN) BED) Jewsdens SHENEG WO
gt oo, DDew oidBG GO®BD) M
BB FI®ES e5e3NBO BEm) SH@FEG O
e,

Free and Open-Source Software

Bewe oo 50 for® @acmiom (FOSS)
Software whose source code is freely
available to the public for use, modification,
and distribution. It encourages
collaboration and  community-driven

development.

0D BOO, 6dnt3 OB ©®» 6Re) DO
©BEe®) BmeHmOD QO WG 6IMB6R
@ ®D Ol Baco®EE. 96!
BHEEIRMDG  ©B® 5eNd SeHd®  WO®D
e30OBRDG EHOS DOE.

Examples: Linux, Mozilla Firefox, etc.
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Proprietary Software

B8O Bagmio®

Software that is owned by an individual or
a company and is not made available for
public use. Users must purchase a license to
use the software, and its source code is kept
secret.

E®EEEMO 68 BEBBMO &rs O gD
g NIDE  BEe®) )  62eC®
Bago®eS. BOEEDEGBS Bacimo®E IS
B0 REsYns BeE o @ oo, 8
BB 6B OHBEDD DR TD.

Examples: Windows, Adobe Photoshop etc

Freeware

Software that is available for use at no cost.
While users can download and use the
software for free, the source code is
typically not available, and there may be

limitations on features or usage.

58g Brcd®BS 6900 NTDEO 6 ®id
®actoB®EE. 5OBEDBBO ®aco®
6Bed v DO D) DG B GO,
BEIE GG ENBIBBEHS R B G6IIWTED
g0, deB®o®m 66 ©HDDn B8gRe SBEHOS
BV ®ew.

Examples: Skype, AVG Antivirus Free

Shareware
A type of proprietary software that is
distributed for free on a trial basis, often

with limited functionality or a time limit.
ee®’ B0 B8 SurmdSOns 6®3 E
BOOD 5BDD ame) rBe® scH®S O
6T 6R) ®DD BBWIO BIcDI®EE.

Users are encouraged to purchase the full
version after the trial period.

aume) RiBe® e B®eds oy e8ehen
gadies BeE oS0 SHBEDBS coSe
DO% @eRD.

Examples: WinRAR, Norton Antivirus, 7-Zip,
etc.

Cloud-Based Software (SaaS)

OR® @ 5658 § ®agio®

A cloud-based software delivery model
where applications are hosted on remote
servers and accessed via the internet.
DO O BeH® § ®actio® 6Re) ®ded®
PaBEE, DBHE 60e® 030 eL3eInBmneS
B SDDMODDOEG 356D GO VNGB
®O®) 5560® 68.

Users typically pay a subscription fee for

access.
SDBODEBSS EIBIWDBEHS DM LEHE) B
@B 6@DOE.

Examples: Google Workspace, Dropbox,
etc.



Firmware
38&0®

Specialized software installed directly on
hardware components. It enables the hardware
to communicate effectively with other system

components.

e33M0® (3% £aEN® E0ODW BB €5aeID® BSNESHE
DO g8 DexBd ®cmomns. DG EeDWD
5808 83000 BO®m DB 6@ BBBSE®EH
BBOO catdo® 586 DOEB.

It is typically stored in non-volatile memory,
which retains data even when the power is

turned off.

B33Mo® ENEDBEES GOREN WO s GBS
630» Bwed D amd DB PG a8c § 8O
58 e Oed) ®F.

Some of the common storage locations for
firmware are ROM, EEPROM, Flash memory,

BIOS/UEFI Chips etc.
33Mo® eEH 6eNE BRE) B3ND BBSEE DsSess

5 @y @»wmn, EEPROM, &gl oo,
BIOS/UEFI 8es c3emBcatd.

In a computer system, there are several main

types of firmware:
sdmenm 8ENS0D, B88Mo® &t B® BBecntS
Bed:

e BIOS
e UEFI

e Embedded Firmware
288, e38G0®
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BIOS (Basic Input/Output System)
BIOS (@8> epor®/u80» sE08®)

The first software that runs when a computer is

powered on.
D®HMDED FDOD 8 80 Fomsew dn 5@
®ago®s.

It initializes and tests the hardware components
and loads the operating system from the

storage device.
D ato® 300D eOB® O BB WO BREN
Ce0®mE0S 6865HHD EABG oMK OB,

UEFI (Unified Extensible Firmware Interface)

A modern replacement for BIOS, UEFI offers
more features, such as faster boot times,
support for larger hard drives, and a graphical
user interface.

BIOS tsemn »B» epeduwmns D UEFl 680ds
&cOR® 65O, BmE cad) O BEm) MG 5
Dy sOBED FOtEH®D i 5O De®meIo®m
@ eefl.

It also supports secure boot to prevent
unauthorized software from running during
startup.

Do POBHEEE nded Bagmmo® e DO

Dord® e OB GrOR® SeH) B
endB.

Embedded Firmware
06eg, e38G10m

Found in various hardware components like
keyboards, mice, printers, and other
peripherals.

OO0, BB, G XY, 6B FEDWD
bR 8 BB catho® 00D O cwHd
QoeR.

This firmware controls the specific functions of

these devices.
600 3801® 608 EeNoMDE BWDD IVEES
ENEM®GB WOL.



Liveware
8Eo®

The

human component in computing,

emphasizing the role of users and IT personnel.
EDo®m 556 gemel DO DD @end)
830006, SOBRDBS6E 59 GMONOT DNDSE
BB OGN DIVEIOG FDNOLG DOB.

Examples
EEDOEN

End Users
088 VBB

System Administrators
808 e3denEDEBS

Developers/Programmers
£350DBRDBS / PHBeDEBS

Network Engineers
R @oBeROTDS

Cybersecurity Professionals
B epddesn DassSwnes

Database Administrators etc.
edm 688 sbenEmiBel ep8a.

Role of Human Operators in ICT-Enabled
Information Systems

ICT-&8® eMORGT 8880 ®nd
Sormdedded ®Bmd
In the context of ICT-enabled information

systems, liveware plays a crucial role in ensuring
the effectiveness, efficiency, and overall success
of these systems.

ICT-e5855 00t 5EBDE 55eHBB DG, 58D

®ago®

c®® 52050 D@D,

DWVEDBOMD 5 3D OO DS
BBeBE BOHIMBOD DIVEM®IOGE @0 DOB.

ictfromabc.com

System Design and Development
BEDS BLBNE®B ©B® BBBRD®

Operators analyze user needs, gather
requirements, and contribute to
specifications to ensure the system meets

its intended purpose.

Bowdeds s0BED gdes) DEeBLHIEG
OB, gOGB S OB, 5 s5ENHG O
gelnBy o8 BEMde cusSm B
Bem) BHDDOGHRO )6 68.
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Operation and Management
6PenHP 651 WEB®WOLNB

They manage ICT systems by monitoring
performance, troubleshooting issues, and
maintaining system integrity for smooth
operations.

DG DG SOTBne BB, ©®OO

BOraome BHO 6 6O0 6®emE® eem
B5EOS gREIDMD SO S ABS DS

ICT 5808 E®md#nn DAOG.

Decision-Making
B6# ®eBO

Operators interpret data and analyze
trends, playing a crucial role in informed
decision-making processes.

Borwbeds edm gbd BoOzosnn BOO e®
0gen Deeesnn [BOO, crxds SN
®B68 §EDZHE SOeNSOD DIWVEEIOBE
@Q ®OE.

Adaptation and Change Management
gl 655 6Dl DSOINDOLE

As technology evolves, they help
organizations transition to new systems
and assist users in adapting to changes.
DB SDENOG D 5O, Fon epcomnded
2D L8 605 topd®Hmec DD ©®
[CRISINC) drd FROHDMEB 580
OBEDBBO 30 DOB.

Ethical Considerations and Oversight
BN BEm VBB 6 GBS

Operators  ensure  compliance  with
regulations and ethical practices,
maintaining trust and integrity within the

system.

Frmboded B8 60R@EB &5 BEDIOITOD
D630 eame 80, 086 G BBDIGB
&0 SFRHIDD D) SO sHBm OHB.

Feedback and Continuous Improvement:
gBeciegn oo RSO OBEr 868:

They provide valuable feedback that
informs system refinement and enhances
overall performance.

RS €08 6®INHE crn® 6ed ©® B
BB N0DE O Brgn »O» OO
©BeesSegn e,



Manual methods
B> B

1.Interviews 882 ewdehH

A conversation between two parties in which
questions are asked by one party and answers
are provided by the other.

D gecm OB® g, gemm) N0 Bgmdc
€655, VB e g0 BeD® oens 6.

Advantages

Allows for gathering of detailed info.
&858 NBOD 60Ot ie3 BBHBO 9b) 5.

Can adapt questions based on respondents’

answers.
580 eOBDS66 BBROT B 5B HE®
FROVODG WG BTBEG.

Interviewers can clarify questions or responses.

0GR HWBWRBO Pwe 6®] IBO SteED
D0 OB BTW.

Disadvantages

Requires more time, effort, and people.
D8 IEGE, DO 5w 80 #dms 68.

Interviewer's presence may influence
responses.

0GR sdiewe® 6SB00 BGORD PEesEd®
DE WG,

Difficult to conduct with many participants.
HMBDS DS Glests 5P® BeBd® ereswescs.

Types of Interviews
0B8R OB OV®

e One-to-one interview
DBem) O HBYR BVBEG

e Group interview
DHENGEE BB SOBBHICE

e Panel interview
OFE BR sdDBLG

e Face-to-face interview
©@n0 Bmen BRR) DB

e Telephone interview
0O B8R HWBLIED

e Online interview
VEOD HBGR BwBen

e  Structured interview
Ox®D ©BR odSeenc

e Unstructured interview
O5®D 60D BBFR) sdDBENE

¢ Informal conversational interview
BROS e30de, BB DB

ictfromabc.com

40

2.0bservations
5desgn

Defined as the watching and recording of

behaviors for data collection.
e i3 SO sem) wrEd® HrO®O e e
B350 BdSegn OO Hresd 8.

Advantages

Provides data based on real-world settings.
5 e50wey® O BeH®d BDSHOIBOD D
3636383,

Studies real behavior, not reported behavior.
OV DG BBOB 610, &5eRz WEDO PRBHBRDG
WOEB.

Contextual understanding of behavior is
obtained.

808 BBRe x5k gdeIn @)
®%) Qe

Disadvantages

Can be labor-intensive and lengthy.
D GO 58 IRGE Brkdn ®TRE.

Observer's viewpoint affects the data.
BHWBWEI6E cadOemILNG D 60O
REeNE.

Behavior may change when an observer is
present.
Btismens 800 B0 ®Bd® ednt’ Bx ®rm.

Types of Observations
BdSegn OB®

Participant Observation: The observer is
included as part of the observed group.

B D Sdesned & HdPswn) S8
DHENGEEE 60D VOO 5568

Non-Participant Observation: The observer is
kept separate from the group.

SN®  60® BdSesn O BdSswme)
RDe®S 60550 O.

Naturalistic Observation: Behavior s
observed in a natural environment.

S0 HdSesn oG DD sdesdGD
®BdH® BdOJBEG DOK @TER.

Controlled Observation: Observation s

conducted in a controlled setting.

280 BVrednedE SWrwenc B Sddn &g
6WEY.



3.Questionnaires

%O

Forms containing questions that are used to
collect data from individuals.

PEDOBS X BB D & BOHOO
NDM OB LGB BB 685300 68.

Advantages

Can be distributed to many participants.
SNBSS lestd DWOO 6Re) HTdG ®Tw

Less resource and time consuming.
8055 ) IEK S OO af)n.

May yield more honest responses.
DN Do SBENO @IDEB BT,

Disadvantages

Limited options may not fully capture

participants’ views.
B8 Bods @GS 5omBDSnsSe® gemes
OB BOzesENB 659168

Participants may skip or not complete the

questionnaire.
HMBDSDBO 5HBMOBHG 6EBED) BB
6m3 58D 6MBBOD ®THCEo.

Ambiguities cannot be clarified
GISTHCED TS BOINDOEB WDWO®D GIDTD.

Types of Questionnaires
5508 OV®

Open-Ended: Responses

participants’ own words.
550 DD RPDeE® DD OB BT
eca.

are provided in

Closed-Ended: Responses are selected from

specified options. 896 B OSHS BED®
B OBS 63 8.

Multiple Choice: Responses are chosen from

several alternatives.
580 eOBHS BBwds 6O BBSHHS
GO ®OS.
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For further reference
8o LBEBEB BeHN

Sample document collection
BrOB KB
Referring and analyzing the documents and

books related to the data gathering field.
e Gie3 o) Dedmnd e BrdE 5% 685D
sOBEDG BOO 5w DB BHOE.

Advantages
Less expensive as resources already exist.

&858 cz0BD SOS® DS Dre® ef)o.

Provides access to historical data and long-
term trends.

OB vy 5% ERmMB® $O®HD) 5EH)
368® 3836363,

Disadvantages

Some documents may be inaccessible,

confidential, or unavailable.
&ee® 6ERHORO Hed®m Bk 6m®WTS B ®TH
g0, OHB®D 683 6D Fon B BT,

Documents may contain biases, inaccuracies,

or may be outdated.
6EDHOE DBENE, €005 6®] BQ eTd BG
D) gfow) B ®ow.

Types of collected documents
Do) DO® @ G dV®

Written Documents

B3> edd®

Books, articles, newspapers, and magazines are
included.

669, B8, 3PV €589 L3O BABO FTRET 68.

Electronic Documents

eeEueI8® 6Cd®

Emails, websites, online articles, and social
media posts are included..

Bexgess oeese@ (Email), 60 g8, @bomrd [
5% 38135 BB ©0HS 6O e 6.

Visual Documents

£Am3 6CRA®

Photographs, videos, and other visual media
are included.

90z, BBBEI 59 MWD caws BB 6®GO
oSS 6.



Semi-automated methods
abd S moman BB

e Magnetic ink character recognition
DPnD 55> anenssn SEdHG

e Optical mark reader
SN® QML BEOHEG

e Optical character reader
LB FRRDBLN BHEODG

e Barcode card reader

e RFID

e NFC

e Smart card reader

Fully automated methods
gben SD@oma 8D

e Web Scraping
Data are automatically extracted from
websites using bots or scripts.

Bots @3 scripts ©8mens 6O 0 DS
e B8DwoSEd 50 ®8.

¢ Mobile Apps
User data, such as location or usage
patterns, are automatically collected in the
background.

5800 ®o®) SMHe 61 D OO B
s0B@D D BSOBSED O3 o 66ed.

e Loggers
Coe

A device or software by which data are
automatically recorded over time, typically for
monitoring environmental conditions or system
performance.

RGBS HO® 5 B5OEEED O wOHH @R

EBNo®EH, ©0esdm DPDOGS  6m) SEB
DD SdSesne BHOOD B D) DOB.

Data are collected and stored without manual

intervention
D HBBn EHS DO 60D e el
BOOO 529 ®HRE) BHOO Eesemd 68.
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e Sensors
toeBew

Temperature, pressure, motion, and light
sensors are utilized for automatic data

collection.
B80woBG e H3HD® tem) ¢BEDD,B0®,
DE® ©® PRI oedem D WOH QIeR.

*

Temperature Sensor

&

Color Sensor

N

Light Sensor Metal Sensor
7 y
& &

Proximity Sensor Humidity Sensor
For further reference
080 sHBEHEG BEH)

Classification by data collection method
e Doy 5068 pdn gxd DLBDOME

Primary data collection
508D el Dd
e Surveys
OmIEToN)
e Interviews
208 B

e Observations
St mISToN)

Secondary data collection

Eo88n edo dDoad

e Literature review
£Bms ODOEN

e Existing dataset
s5O8® e OO

e Document analysis
6RR» BBeRBHIE5



Electronic vs. non-electronic methods
Bexsd &) Bezs eamnd® o gnd OLBmOHED

Electronic methods
Bexsd epmd

e Digital devices and sensors
BDBOGB ce570® 5% 306D

e Online surveys
Ve BB

Non-electronic methods
Bz ed® epd

e Interviews
208 ewmBehH

e Questionnaires
IEENOZSS

Data validtion methods
e DO O

1. Type check
Do shHde) BO®

Entered data are validated against the expected

data type (e.g. text or integer).
FIDED DG D FeSBD ey DV®EO &esS
RO 50 OB (6. 653G, VH 30D)).

Example: It is ensured that a number, rather

than text, is entered for age.
sVB@DenE DG BEM) 665¢ 60RO E5oDDD
HTRED OO 505w HOHO.

2. Presence check
o5 8BeEHO

Required fields are verified to ensure they are

not left empty and contain data.
DeBYED B3O e RO 55 OB 5 Ghlo®
B 58 DOE.

Example: The username field is verified before
submission.

Submit 830 ee5¢ s3d&EED MO BB 3O
et ede) B0,
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3. Range check
a0t B0

Data are verified to confirm they fall within a

specified range or limit.
ey BEdDm 0enE 66 BEdE DEO BredH
RO wdGt OE.

Example: Age is restricted between 18 and 99

for an age-restricted site.
Bt BE) e FRDED HeH) SOBODEBIEE
Bces gfdee 18 e5t9 99 0 ged D 5w BBO.

For further reference
80 BB e

¢ Length check

m» 30ee)®
Entered data are checked to ensure compliance
with minimum or maximum character
requirements. /ecREs B cOERO BB®D ®E
Eo Bede, e5®1mn6ns GO 6m) £sd® GEs0
5050 BeRerld e wAO;.

Example: A password is required to contain at
least 8 characters./@osers 8d® Dmwens a0
805 SDB @IE.

e Uniqueness check

goo5 s5b®d
Entered data are verified to ensure uniqueness
within the database./gines ©e e g5 DD
&5 e BB DG OB DDHEE 6NOS
RB 35D OB,

Example: A username or email address is

confirmed as not previously registered./esd&@m
OGE 693 BB BB®GE crwOBS BIesEod &
OIS DD YOt BO®

e Format check

el sdeend
Data are validated to ensure adherence to a
specified structure or format./c55® 860D
PIDIBHD 697 DFHHEE FE®BONGE WO DD 3OS
OE.

A date is required to follow the format

“MM/DD/YYYY."/"MM/DD/YYYY." epepa&ens
BXn® gdms 68.



Data input methods
e epeyw 88

Direct method
&g OB

Methods by which data are captured and
entered into a system with little or no human

interaction are defined as direct methods.

BB VB OB MO 6®] 9 6
FRBOVEE) B8O SEOBEDO e WG DO
PEIDE WOB.

High speed and accuracy are achieved.
6D®OS 5t DENS BOOESE.

High installation cost is incurred.
BSMese BOEH 9mes

Examples: RFID, Sensors, Magnetic strip
readers, OMR, OCR

Indirect method
O O

Data or commands are entered into a system
through a device that converts human actions
into digital data is defined as an indirect

method.

BB H1Ds evy DD HOBVD®EG WO
EBDOHEE BO®) SEQBGBDO 5D eSS
B8 POGS.

Ex: Computer mouse, Keyboard, or joystick.

Lower speed compared to direct methods is

experienced.
6®0 t3agy WOBO D) BRBeEd 68.

Greater susceptibility to human error is

observed.
®»d 6cim DD ®cET 68.

Remote method
£6830 @®

Data is entered from a location away from the

main system or server.
g ©ddBenS 6m3 eLlhe)nmens &oe3d
BNoem 80 e gres D08 Q6.

Logging into a website and submitting data

from a device.
6O DO 306 B EeNo®mBEES e BOHO.
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Local method
SNBo DO

Data is entered directly on the system where it
will be used or processed.

e afdd Do D) DOD 6] TWEEN
EABE0 grd O8 Q6.

Ex: ATM, Spreadsheet information, computer codes

Online data entry

NEeD DD PEDG

Data is entered and processed immediately,
requiring instant feedback.

DBHD SN0 FO®S DD S5 BBFDD IV
DO DR QD).

For example, in an online game, when you
shoot, the action is processed right away to
determine if you hit the target.

CO®OHMBD 6@, BVH®D HENHDDE, AR B3

608 V® TO, EHWHBO ©HO gHeSe BB
BO#e BHOO DB §d DmI® 558 Q6.

This is known as real-time data input.
6OB OB DIBH CBD PEIDEG 6QE BTESGD.

Offline data input method

t® gomDd e PODE

This method does not require immediate
processing.

6®® POBD DB 5owey® FO®S 668,

Data is collected first and used later for specific

tasks, often after a certain period.

e 568D &3 @O 65830 BHDD IVEBES BE®)
D @OH e, DB 66X 8D BEdD® ME
B0 5630 Beed.



Data verification methods
e BDBOD QO

Verification is done after data entry;
Verification esio groes 856®s oty 8e @oOB;

validation is done during data entry.
Validation et e @0® godnd 8B @O8.

1. Checking the soft copy of the data
£5oD@ ®ag, BOs» she) 8OO

Reviewing digital files to make sure the
information is accurate and free of errors.
BMOROT BOBE) 59 6cid O&D D
280 @O GO Be®) DBOJ 6mHN)
SOBEPDDG BOOB.

2. Double entry verification
ED550 e SO8 BsHBODG

In this process, after data is entered once,
it is required to be entered again.

@0 HOBERE, e D BOW e
DE 63, DB BdOD @ BOOO d®s 8.

This is done to check whether the same

data entered first is re-entered.

6®0 8Be wOR6edE SeD ares DG CHO®
DO PGS WO e (VD e
SO0 .

-
PR

3. Printing and checking entered data
gIRcs DG coode cid) BOsHw em®
sbs) 8OO

A hard copy or a printout is taken of the
entered data and it is checked for errors

with the original.
FIED DR o D@ BOsH 6v® @3
805D 8 308580®DE OB st BHO.
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4. Two-Factor Verification

£5-en0D DHBDODR

A security process that requires two forms
of identification, something you know (like
a password) and something you have (like

a smartphone), to access an account.
BP0 pede B® HeH) HEHTDED
MO L, AR cxe) eckw (§desene
OeB) o OB o ecrw (5O om®
EODOBED &) gdms On oS
DR

PASSWORD VERIFY

Username w

One-Time Password (OTP)

A temporary code sent to a user that is used

for a single login session or transaction.
D Bey® e5c8ie 6] OHREEHRO BEH)
MO DOH» SOBEDenE 60D D® @
OB GIDEE.

*kkkkk

is your OTP code

Account




Data processing methods
e wwen 88

1. Batch processing
E o AR e ©)

Data is collected and processed in groups at

scheduled times.
BB 96 IEEDE EI) Dmens e &3
DO DR QTeD.

Ex. Payroll systems processing employee

payments once a month.
03 5208 Besmd DOD 630D 6mO® &rE®.

2. Real time data processing
o5mB® e @

Data is processed immediately as it is input,
allowing for instant feedback.
DBHHD SN0 BEe®) 9f) BEBTS e NEIWEB
D¢ 50 DBHNDD W) @TeR.

Input, processing, output and data storage are
done in parallel.

DG, O, GBODG 6PB® D ®REN
BBO @O 8e ®OX REB.

Ex.

Aircraft autopilot

RO D) BSDEF B B

Nuclear Power Plant Control Systems
BB DDIWO eNED S0
Automated production control systems
BOBEoBG Hwened eNE® SE0S

3. Parallel processing
SNBDO t35cH®

A technique where multiple processors or
computers work on different parts of the data

simultaneously to speed up processing.
B0 65md SB® ©eH) DY D 6]
D@D BBS oD BDR 6O ® dwdd
Fm 2O® DBEIEE.

Ex. Analyzing scientific
research or rendering graphics in video editing.
et obeldeemda Beme oo D00
Bedesnc BHO 6 BDEE] totdmd#ede Bym
Bern®mOsncs.

large datasets in
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4. Serial processing
8D tee®

A method where data is processed sequentially,

one piece at a time, in the order it is received.
CD Qe FRBEedOE GRd, DGO dw
60 VoSS 6GENODD 35we® HBOGE.

Ex: A printer processing one document after
another or a program executing commands in
a linear sequence

DN RGBS ©ed DO 6CDDEE EXVEID

B BBHED 663 68DB FRBEeORBDS BDi®
OO 6D BDresOmmsd

Data output methods
e gB8o» B8R

Direct Output
30 BB

This method involves sending data directly to

the user or an output device for immediate use.
c®® PO OB DD HDIDE BEH)
SOBEWE) 683 BB ELNoMED 6D €afdR
e ©td® graes 68.

Examples include displaying results on a screen
or printing a report right away.

CO®OH 6@ SO @D BOQ 6:550® M3
OO De® BgHn BOO e 68.



Storage
®E)H BB

In this method, data is saved for later use rather

than being immediately displayed.
o®® POEE, cBD V8D oo HOO
cDXDO 5e3B NDDGB EH) LOEN.

Examples include saving files on a hard drive or

a cloud storage service for future access.
Wi 6@ c1d) DOGED 66 DO GRE)
eSS DG FDIDD DM LBEX) 6MIE) IO
HRED 68.

Soft Copy

®ag BOso®

A digital version of data that can be viewed on
electronic devices, such as computer screens,
tablets, or smartphones.

oo BO, 0D, 6 D emis &

QBEBENBD® Ee30® B RiBo ®il 6@ BOSD
eDOE 50D FHECEHE.

Examples include documents, spreadsheets,

and presentations stored in digital format.
VBB PwaBens ®RIEN o g G,
ScOTBBS 65 G 6O.

Hard Copy
cab) 8Os

A physical, printed version of data that can be

held and viewed on paper.
DROEB B OCD) DR ®D BT €58 HOBDG BT
eOE 698D, BB gNDIec.

Examples include printed documents, reports,

or photographs.
O 6CR®, O 683 HEIOES HrRSs 68.
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Data storage methods
eso ®RVEN BB

1. Local storage /e9)8c ®Re) @
Data is stored on-premises within physical
storage devices that are directly connected to

the computing system.
D@D EASEO €5agid BRSD) & s 6tISD
BRE) Ct30B NG D AV DOX @TeR.

If the computer is damaged, there is a high

chance of data loss.

3D®ENDEO NS BeDDeMID, e 88 BHe®
B8 e5BtNDMOD Tey.

Ex. Hard disk, Compact disk, SSD

2. Remote storage / £6650 ®RED ®
Storing data in a remote place on the
concept of cloud storage using the

internet.

SFBDVLNEG DDEES ODDRO OGS
e30Fe3 B g0e30 BSNWHD e GRED
OB,

Ex. AmazonS3, Google drive, Microsoft
Onedrive

3. Online storage / &boon o) @®
A directly integrated, always-available form of
data storage.

222508 TmRER ), 2@ BOB @) B Wl D
®RVEN BHB epwIOEGE.

It is typically part of the system’s internal
structure, like a computer’s hard drive or cloud

storage mounted over a network.

DB N@DBEES SOGH®EE cad OGS 683
EHEGD ®O®) BRSE B a8 De® ®RENDES
B 5E0B6E gm0 D56 6O,

Because it is seamlessly accessible, users can
retrieve and interact with data as soon as they
power on their device or connect to the
network, without needing any additional
physical setup.

OB 60D gedw B S D,
sOBEDBBO FODO 6D 5rwedSs 60D,
RPB® EeNo®E DR @By OM® 685 HE®EO

HPRED & D® e D oS0 ©®
SFBODEE) BBOO ®ees.

Ex. Internal HDDs or SSDs, Cloud storage



4. Offline storage / @bagonn o) O

Data stored on physical, external devices that

are not part of the main system or network.
5 sEBed 6®) eHEed e 6md®
6IBD, MBO £eN0®OR GRE) WO s e 68.

They must be manually connected each time
they're needed and is not readily accessible at

all times.
T D5 520 GOSN HBDD HBRDBD)
@D g0 6528 DO 596360 568®m B GIIBTLD.

You need to physically attach the storage

device to access the data.
e 60D 3ed®m SO0 RN Eeo®E KIS
HBRSD) DG EE.

Ex. External HDDs or SSDs, USB flash drives

Primary and Secondary storage methods
3D oo (B8 o) @®

1. Primary storage.

It refers to temporary storage that is directly
accessible by the CPU for executing programs

and processing data.
D5 Deledns PEiOm BOO 5w e 5rwee

oew CPU OB ©add gede Do o
MOMPD GHRENDS.

Ex. DROM, Cache memory, Registers

2. Secondary storage

The phrase persistent storage used for long
term data retention and larger storage
capacity " refers to secondary storage.

‘Bi IB® e Oed) DRI WSO &5 BeE
®RE) O esem) D) WOD 3OO
®REND" 3 Os RFIG EODBBD® ®RENDD
GNP WOE.

This is designed for storing data persistently
over extended periods and accommodating

larger storage capacities.

6®® epDEHE BHENHEG WO FrNes EX
DMEGD 5O FRFD e GRE) SO
& D®IE ®RE) HDDDS e .

Ex. Hard disk, DVD, Flash Drive
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Short term and Long term storage methods
60 MNP ® Ex DT GV BVed® @

1. Short term storage
Short-term data storage is designed to hold
data for a limited time period or for frequent,

immediate use.

60 DIB® B O e37RE® WO &ries BB
MR B HEeH 63 SO B0, DO
NDDG BES O® e O DR ®S®OG.

This storage is often faster
6®® GRE) 6e®] 80 606D 68

Ex: RAM, Cache Storage, Working Directories or
Temp Files

Running Applications and Data Processing rely
on short-term storage for quick access to data

and faster processing.

DHD®B DD 6B 60O i 5w e 60D
90 568G 55 68MAS trwe® Bem 6O
DB ®REND O 6e) 5O8.

2. Long term storage

Long-term data storage is intended for data
that needs to be preserved indefinitely or over
extended periods, often with less frequent

access.
Em MMP® e GRE) ee®] BO f) Hed®mKD
685, 8 Bndns MBSO 6] &V DIQGD
90 oOTBING WG G SO HBEH) IS
6eD.

Ex: HDD, Solid-State Drives (SSDs), Cloud
Backup Services, Physical Media (USBs, CD,
DVD)



Application of IT in Various Domains
5850 DedndE emmOnds miegned @B

Educational Sector
DD Bedyn

An educational approach where computers and
digital technologies are utilized to facilitate
teaching and learning processes, is defined as

computer-based education (CBE).
QETROB 5% 9emRD FIDOZS eI WD
B0 e®) e 6 DBOFT DIDBLVESS

O @OD BB Hed®mEK, SOGED ICW
9em%® (CBE) 6@ty atd crwded.

CBE makes education accessible,
personalized and adaptable.

CBE gdmeme Ot gede o ®f,
28®EI6OIBD 5 FRDVDDG DE BT WOLB.

more

This involves in control, delivery, and evaluation

of learning as follows.
606 ©®HD credwn oBE 9erR® HEOB®G
BEBGB, 6BV 5 OB &) BRSR 8.

1. Simulations
ERROTDOSE

The virtual, interactive environments where
students can safely practice skills, conduct
experiments, and tackle complex problems

without real-world risks are simulations.

&Rz 6RIMEEE i dH® BS, O BeBO
PODBDD WEEDN HEYy BOOO, giwe) BO
BOOO 59 305V ®OEDERDO @Mmgn 8OO ®HH
05, ESDVHEIMD 3DEBOES aEHmdtmOsn 68.

With the advancements in Virtual Reality (VR)
and Augmented Reality (AR) making
simulations even more immersive and effective.

Virtual Reality (VR) s Augmented Reality (AR)
8 Erend @GS axnmdrmosn LS dee)d @O0
6 DOEB.
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Safe Practice for High-Risk Skills

gl DoD® WEED BEH) OB 5EMEnd
Medical students practice surgeries and
other critical procedures without risking
patient safety.

66des BH®w GQIOLE 6’ NN
BOEOm B 000 603B6E 600
DDA 60D Be, BOO.

Realistic Environmental Conditions
GNVONE DD DBBOGS

For testing and training in fields like
aerospace and physics use simulations that
mimic gravity, atmospheric pressure, wind
speed, and more.

SFOBOIM®EG 58 6HISD Besd 8 wedy
G, oVDBE  ©®  5HMD  BEm

QOTSNDBBEG, OEe®mIdn BB®G, So
6D®m® &5 DO 6RNE®3 68 FRWOHIG DOD

ERR OO HDD) DOEB.

Facilitates experiments with rare or

hazardous materials
ebe® 6] glohemd D5 BOm sbdesn
BcH) onod 6sci

VR-based labs allow students to conduct
experiments using substances that may be
costly, difficult to obtain, or potentially
dangerous

VR @ sen® § Jemmd 8eu0 B aidm,
QETBBO ey, 683 FHROTEIGD DG

oD D5 BDenS ©dDBgn SOOO o)
Qe8.

Real time feedback

o3 MBD gBesiesn

provide immediate responses to student
actions, especially useful in fields like
robotics and mechanical engineering.
BMGR] DIDBHG BB OGIBGD QoBeROT
Bexd RI45) o] Dexeens
B6EIEsHDE Dy BBS i) OEH) DSLVD
550 @) 6&.

Cost Effective

8080z dee)d 8O

Consumable materials (chemicals, building
supplies) are replaced with virtual
alternatives.

sdemitsn cds (Oenes gdn, 6mNRNIBT
€5053®) 05 DEBesns BO® 5SS

8.



2. Distance Learning and E- Learning
£0830 9e®mB® 6® geEeIBD 9e®S®

Distance learning and e-learning refer to
modern educational methods that enable
students to attend classes and access learning
materials remotely, without the need to travel

to a physical learning center.

okl 96®mRB® BBEBN®DEDO )68
FOBBDOEBRS 6MOD B30 BBORDO 5eNE
8O0 5 0300 9emH® 5 6D edm OO
®D 2B glsIBD PO 6.

¢ Online classrooms
oD 558 OO

A virtual learning space where students and
teachers connect via the internet involving
live lectures, discussions, and course
materials hosted on a digital platform is an

online classroom.

DEOF D8 @ HBWIOWDOG €5e5HBD
088 olm®, b o’ AN &S
FED  gEROLHEG  ®oE) By ©®
QOO BB O gds 9emXRD
FODBGB ADEED 5B DIBOGE.

Google classroom
Moodle

Microsoft Teams
Edmodo
Skillshare

o O O O O

¢ Open Education Resources
by gss® ©8ss

Freely  accessible, openly licensed
educational materials that can be used for
teaching, learning, and research are open

education resources.

9BTSOO, 9emBO 3w oshedesn Em
O DE S Bewed ednv B BT,
50ad eI gdmen cds DO
gBS® 585 68.

www.schoolnet.lk
nenasala.lk
e-thaksalawa
edulanka.lk
vidumanpetha.com
www.dpeducation.lk

W3schools
Khan Academy
@ 4t SchoolNET,

'. Ministry of Education -
Voot R i e Bl

O O 0O 0O 0O 0 O O©

ictfromabc.com

3. Better Content Delivery
Ot e FSVOHG @) EO

ICT enhances content delivery in education by
incorporating elements such as multimedia,
Smart boards, AR, VR to create immersive and
interactive learning experiences.

60T ®) HBRBeDeH DIWBHNG SIS,
&0 6506z, AR, VR 885 ego® graes Sde®e)

FABBBDGE NG FDDOBD 6RHHDO Ot sy
OB

o Using animations, video clips, charts, slides

and so on.
BBen’ 0, Be® 0z, 3o & 9®

o Interactive Lesson

computers
oD DHDDEES SFEIDFEIIIMND O
€30R5d SO

Planning  using

o Collecting educational information using

the internet and Al tools
FBDBLNEG 5 IS JED «®DE®

o Visual Learning
Cams 96O

o Smart Classrooms
£3500 558 MBSO

H

. Individualized Learning
o8 séoe 9e®Se

Students with individual needs can be assisted
using personalized learning that aligns their

unique learning styles.

8 8o FDGE s BHs0 DB s
9emHR® BDEns 65EHEDD®  HE®@BOIBD
QETROB tNDDEHES 5B BB ®Tw.

o Adaptive learning software
FROVHEG 96GHR® BaciIo®

(DreamBox, IXL, Smart Sparrow)

o Gamified Learning Platforms
(Quizlet, Classcraft, Duolingo)

o Progress trackers / 568 8dsmides
(BrightBytes, EdSight)

o Altools / 2a8® Q20 6@O@d®
(Brainly, Perplexityz)

J box -

LEARNING

Q BrightBytes" T


http://www.schoolnet.lk/

5. Learning Management Systems (LMS)
eea® DEdIMmmo &8

Learning Management Systems (LMS) provide a
central hub for online learning, accessible 24/7.
9emOHR® WEBDWOF E8 (LMS) @dvernm
9emS® we® edm Do o  emBE®
BWEEEINDEW 24/7 &30 €585,

These systems offer a variety of features:
6®® 208 880 Dexsio®m @BHHD WO, :

o Student/Teacher Information Management
B85/ Q0T 6BMOROT DESODIDOBIB

o Electronic Libraries
Bexes gedmmE

o Submission and Grading of Assignments
5008 98BS BHO 5% 6HEH®D SO

o Discussion Forums
£30e8e$) €30€3¢,

o Online Exams and Assessments
E®D S® 58 FrOB®

Advantages of ICT in the Education Sector
g 68YedE 6mMONGT B) BBBede®
EBBEB g 8

o Access Anytime, Anywhere
BDnz® oeowm 80 Bxz® 65D 3ednm He®
BTDEIO

o Higher Engagement and Interactivity
WG BoRO €59 St HermdSOD

o Enhanced Collaboration Opportunities
296EIEm) D) DdEngy H®

o Variety of Resources
058 O BBDOG

o Digital Skill Development
BBOE e e30DBR®ES

o Cost-Effective and Environmentally Friendly
8B08-De)BBG 5 sded BB RO

o Streamlined Administration
BROS &den@®G

ictfromabc.com
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Disadvantages of ICT in the Education

Sector
gno® 68yed 6mMOni: o) H335ede®
BSOS S s

o Addiction to technology
IDBHBO RS B®

o Expensive setup and maintenance.
B ¢ 5K® 65 DS BOO.

o Teachers often lack ICT skills.
®OOOTHO  e@em] BO OO ®)
BBEDeH VBN WEED) 6MBS DO.

o Equipment, software, and maintenance are
expensive.
E5mOSN, BacMo® €5 DD DOGD
sem Some Gees Bin O

o System failures and internet issues
interrupt learning.

808 Deddd oy sbeNE BRSD
®c0g 863 9e®HO0 M) s 8®).

o Students may misuse devices for social
media or games.
SOMBE 6DDDHDO 6(NE SO (Beysd
gBSHG 6ORDO 5@ S 653 §ED
BED) COS D08 6@ NDD) SH).

o Exposure to hacking, viruses, and data
theft.

e BB, 66D0ES N0 &8 e 60D
BBOO EO6® ®THED.

o Less face-to-face communication.
@& eSHHEE RO (Gmsnd Bmen
®@D gemed D@ O WSO gf) 58).

o Not all students have equal access to
technology.
g0 6Re® (Bre® 86350 oedeenc
BEm) 581 HeDHEE 66 SHE® 6B
50).

o Students rely too much on devices.
DNDBLNG O 5O cBO (Begs DD
6EE CHWoH B DBEH D)



Health sector
6B DeBY®

Diagnostic systems
66im B8%O0 &8

Computerized Axial Tomography (CAT)

CT Scan
Computed Tomography

The machine consists of a rotating X-ray tube
and detectors that capture multiple images as
the patient lies on a moving table.

BOIE O® X-ray Hecss 6® 6038 De®a
D» 68ens @ D50 80 80 DHDR) HEdES
®BDEG DOD gIDOD OB 655D 68.

The data is processed by a computer to create
clear 2D and 3D images of the scanned area for

accurate viewing of internal structures.
D) DG e VDG BB e3wes), st

¢ 8ei®ed 5t 2D e® 3D dzes eswed @6
S50 D5 BOOED erSHOD 9f) e5@est.

Positron Emission Tomography (PET)

)

———
3
=
=
=

Positron Emission Tomography (PET) creates
images of the body that help doctors diagnose
diseases like cancer, heart conditions, and brain

disorders.

6®n OBS B8, ®ic 60I® & 6@NHEeE PR
B 60i® ®Em ®SOD 66De5DOTHO Ee5td
B ®dOEE dzes BH@IIG DOB.

ictfromabc.com

52

A small radioactive substance (radiotracer) is
injected, and it collects in highly active areas like
tumors as it moves through the body.

E) BBG# ¢dne radiotracer SHE @OB. D
®doed ®BS OB ®OO s c5ed BB

SO, CdHM 6@ tumor O, dwm 65.

The PET scanner detects gamma rays from the
radiotracer and uses the data to create 3D
images of internal body functions.

PET e3edzendes radiotracer 5o 6® ex@) S6#n
BEDMEB®D, DO 6MOROT HDDEES ®DOGE

55 D0 Hormdsed 3D dzes e3wesd.

Magnetic Resonance Imaging (MRI)

Magnetic Resonance Imaging (MRI) provides
detailed images of inside of the body using
powerful magnets and radio waves.

8w exnae oz (MRI) Reoemn HERD ©®

®OBDEB DOo® DRSS BOted GHBBDOGES
eDBNDODm Ozes €3e356E.

MRI uses a strong magnetic field to align
hydrogen protons in body water. Radio waves
disturb them, and when stopped, the protons
emit signals as they return to normal.

MR| Red5 DD Bednns DRSS ®HOGHE
B ®BRHS 653603 @B OB. 68863
260® T 6D OB, ®0 e JO 6giedin
DO ENEIDS DBBOBD (NEOS o) S
OB,

These signals are processed to create detailed
cross-sectional images, highlighting different

soft tissues with high contrast.

c®® guwg STt ©&® BB ®ag SO
93O WOBS 6O t30(r) e5te WO BEEDOIBOD
BOSE) Gzes HH@BG WAOEB.

MRI is useful for diagnosing various conditions,
such as neurological disorders, joint injuries,
and cancers, without using harmful radiation.

MRl oy o080 B80& N8 6210 55
$HND), DD DOE ® BB S BB HBOGS
DED) GO BE®) HEISHDS DIRSEHEE.



Feature

PET Scanner

CT Scanner

MRI Machine

Imaging Principle

Detects gamma rays

Uses X-rays

Uses magnetic fields and

BED) BTHDBO £356505.

Cams®1n SHO® 3ecHd
BBSOEB.

zs BEOHOB from an injected tracer. | X-86#n 508 OE. radio waves.
DS O® @c Oedest DR Desy) M
DBS ©® SO 6386n] DO0® D)
BDED) B, OB,
Image Quality Good for detecting Excellent for visualizing | High-resolution images
eccle metabolic activity. bones, soft tissues. of soft tissues, organs.
RENSODEOB sBDIBG FEODS &e38, ®ag, 50w ®ag, 50w, FOEDDE &d-

Besierm Ozes.

Functional Imaging
Hoemd OzesedSNG

Functional info on

tissue metabolism.
80w BDBn B8de
Bend em00z.

Primarily structural
imaging.

BB D®ernsS OISO
OzestDOLCs.

Primarily structural
imaging.

BB D®en® ONISOD
OzestOLCs.

Scan Time
sBe@Im®EG DIRG

Takes 15-30 minutes

per scan.
D esBe@im®me ew
Bemn® 15-30 ®ES.

Quick scans lasting
seconds to minutes.
25530 80 BB e
D8 9ds sdein®m
e@ee.

Longer scans from 15

minutes to over an hour.
BB 15 8O 500 O8N
8r sdeim® ER6E.

Bem8n ®53N® D@
20 @red.

hospitals and imaging

centers.

6OIHBOE 5w OzestOSN
BBEEN®OE 3OS
508,

Cost Generally more Varies, typically less Varies; often more

Sl e expensive than CT or expensive than PET expensive than CT,
MRI scans. scans. similar to PET.
®®5605 CT 683 0D 60, INDBEES | cBwes 68; edem’ 50 CT
MRI &5zes OO DN PET emzel D@0 DN RO &) B gdwma, PET
e gdod. Bees Ffe. & OB,

Availability In specialized centers. Widely available in Widely available in

hospitals and imaging
centers.

6O3HBOE 5 OzestOSN
BBEENDOE 3OO
508,

Ultra sound scans

Used to visualize internal body structures,
including organs, tissues, and blood flow, and
are commonly used for monitoring pregnancies
and diagnosing medical conditions.

gOrD, 850 ©5® OtRO GG G eSS0
®D0 DS HdDeencn SHBD B oD oo
@R RE BODBEE BO® 5 66DEH DHBOGBS
BED) @eSO eH) DYED D) 685.
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Electroencephalography (EEG)

EEG uses sensors placed on the head to record
brain signals, helping study brain activity, sleep,
memory, and related disorders.

Bexsy  dBeemeiwe® (EEG) &80 ©dmdwm
3068 NDDEHES 6@HE o) OB wOB. OB
6@ FrndSDn, HBHe, OB ©® OO
6O3® BE®BO cesmd 68.

The Electrocardiogram (ECG) machine

The ECG machine records the heart's electrical
activity, turning it into visual graphs that
accurately interprets heart rhythms.

ECG 8506 ®aced Bexs §mmdomd® Obon @0,
®ac, HE® BOTOED FHOWOMEB WO A L5e3NO
RO &85 WOB.

Cardiac screening machine

Used to examine the heart health.
®ACE 6e39RDBG 3B HHBOO N ) WAEB.

ictfromabc.com

Patient Monitoring System
60i8 SdSegn &8

A patient monitoring system includes devices
with real-time monitoring, ensures continuous
observation and immediate alerts if conditions
change.

6B BOween SENSBHEWO DB IHBD GREBEE
BB Co®  grEs 68, RNt SBreénc
&S SO0 ©® 66 D% HDemd
DeFH grmdd® Bewoda.

Blood Glucose Monitors
Ge6 Bpemis Bddem

Measures glucose levels in the blood to help

monitor and manage diabetes.
EOrmd SBdeenc BO® 6 DEODOLIE
BB e3em) GtRoed Geemies ®D0® B&e.

Wearable Health Trackers
SeEE®D B 695 BB ceNo®

A wearable health tracker (like a smartwatch or
fitness band) monitors heart rate and sleep, and
syncs with smartphones to give real-time health
insights.

SGEG WS 6eIRs SDBBE CeNo®EE  ®ac
Besieme o Be SHdDsHc @OB. OG
SNB0emIs &O® BN B, 68D 65
eMORNOT @6E.

o Apple Watch
o Fitbit Charge Series
o Smart rings (Oura ring)




ICU Monitors
£8 5o Towed SVewm

Continuous monitors in ICUs track vital signs
like heart rate, breathing rate, and blood
oxygen levels.

ICU e a8 B850 e@HBOYL @S ®ac
e3e55emB, e 6D®mE 58 Ot Bstdesss ASD®
s 80 ouedn SdOHDe®ncn OB,

Home Health Supervision
85063 80 663923 gldesnn

Devices are used to monitor patients' health

remotely.
BOIBBEE 6639DBB cO30D BdHTBHME SBHOO
Ce0® DD 6w63.

Improves patient comfort and proactive
management of chronic illnesses, enabling easy
access to hospital care if needed.

OB Ps®ed ) Ergn SV ©®
BeSom 6d)e S§BRD De@mwognn SOHRO,
FO®S HB 60IHQ B0 BEH) S5HEedS 36d®
HB®O 9D @) 6.

Lab-diagnostic System
Ge3nEIMNO-6Oi® BB®WOB SEDS®

A computer-based system that performs and
analyzes medical tests, giving quick and

accurate results.

Do 5eHB® § sEBGD D gmd, 66D
sdSedn Bewd DBedBdHn O DO o)
508 Oty @RecH.

This technology improves the speed and
reliability of test results, helping healthcare
providers make better decisions for patient

care.
A0 owENn odmesn 8OdEde 65®mr &®
DOBEOG i) rgn OB, 6695 ee3e)
5650500 6O 35O Eem) D) eme oSN
®@eBBO cesmmd 68.

Examples of lab-diagnostic systems:
GENEDIONO-603®  OB®OG S

EeWOEN.

EEH)

o Sysmex XN-Series
o Abbott Alinity
o Roche Cobas 8000

A h. INI1

ictfromabc.com
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Pharmacy Information System
Doedc ednds sESG

A computer-based tool used in pharmacies to
manage medication-related tasks, Such as,
D98 D DIVEEGES DEBDIWOLNG BO® 5w
D980503 DS N DO® OGN eHED
6P DROS.

e Verifying drug labels and dosages.
®vs0) 6BRE ©® BHTND DHHEGT BH®.

e Expiry Date Tracking
DC 9BO® E® eHRE®
e Provides information on potential harmful

side effects.
Bn o B0 ende
MOROT €35e5B®.

PN BERe

e Manages inventory of medications.
D90 66 DEO®IWOLE.

e Prescription Processing
eRe®ns 0030t t3tE®.

e Maintaining patient profiles
603B e5tEwh) SOBNE®D HB

e Provides alerts and recommendations

based on patient-specific data.
60IBEIBE BEHDD e B 5cHBO FrmD®
&% SWedm e5e568.

Surgery
BB DeSHB

ICT enhances precision, safety, and efficiency in

the modern surgical field.

eIMONOT ®) BB DNDBHE HED GRS
Dedyedd BOOesOE, oSO €5
BB BODD D8 gy wOB.

Telemedicine

Providing remote medical consultations,
diagnosis, and treatment through video calls,
apps, or other digital communication tools is

known as telemedicine.

BDe] grdnd, 60e® 6® d»y BB
exBeden 6@0e® ®woém got3d  eeden
CB6E®D, 6036 BBGHOG 5% &0 5cesB® 8.

Remote surgery
0630 mEsHHLO

Remote surgery, also known as telesurgery,
allows a surgeon to perform an operation on a
patient who is in a different location.

O30 BEzLO, ®ES 66Dc5D06ERD DN

BM®em B80® 6dIBermd ®GEIDHAGBE SBOH®O
9B 3@e3d3.



Robotic surgeries
6%ed] t5c®

With robotic assistance, surgeons can perform
complex procedures with smaller incisions,
leading to faster recovery times and improved

outcomes for patients. 8563 epdecs, GES
66050050 E) wis® 6B oS
8010 8g e e g, 6DmOS 506 Qrded®
MEGS &5 60IBB66 $S8O@ DiBEns 68.

Benefits of Robotic Surgery

Less Pain
& Discomfort

Faster
Recovery

Period

Minimal
g ") Blood Flow &
. ]‘T . Transfusion
ye—-°%

Swarm Surgery
©g® d®

Reduced Risk
of Infection

Greater
Precision

Better Smaller

Screening Incisions

/Fewer Cuts

Swarm surgery inspired by swarm intelligence
involves tiny robots working together inside the
body to perform precise, complex procedures,

controlled by a surgeon.

©@® RJEDEHES NGB @D B TDd 6y
®EB 660esDOGy BB SHeme 0% Rd®
B6Des, e3oSten §d 5000 Be SOO ) i)
6MRIDOT BDOG DG TREND ) BOOB.

Surgical Imaging Tools
e ® sem) ®Bo DO® DO SO

Surgeons can get real-time, detailed views of a

patient's internal structures during operations.

®ES 660c500t50 ®EIMLOEE BN
g0 Oxwes Bgde  oos d®
D8N0 55 @R BB BTD.

Virtual Reality (VR) and Augmented Reality
(AR) in Surgery

®E5VOCAEE gds aMBAG (VR) e B8 Exen
D¢ 6MBOc (AR) 2080

Virtual Reality (VR) is used for surgical training
simulations.

05 OBAG (VR) ®@5 85997 @100 e5EH)
N0 68.

ictfromabc.com
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Medical Research
e6decxs sHedeen

ICT is used in medical research to enhance data

collection, analysis, and collaboration.

e & 550, Bxedssnn ©® B®erIRmID
ODERE) BO® em 660es  sVeduendel
BIMONOT ®) BBBESEH DNDBHIG HED) 68.

It enables researchers to access vast medical
databases, utilize advanced statistical tools, and

communicate findings quickly.

DB oWedewnSO DmmE 66Des o
©86S 60D »ednm BB, ¢5td 505D 6®DES
D) BOOO  ©5®  eNEIHIS® RS
BBeDemn BHOO B @Ied.

Bioinformatics
6680 MOt Bexsd

g % 4

Bioinformatics combines computer science and
biology to analyze biological data, supporting
research in areas like genomics and molecular
biology.

66850 6mMONOT Bed sdme Bemd e &O
Fed FTomRed DO 8D Semsem  eno
DBedBdHn OB, HH Bexd w® g 8O
BDemd 8 DB sVeldsdn BEm) e5mI 68.

E-channeling
CHRNNELLING

Online system that simplifies appointment

scheduling with healthcare providers.

GRS 638N  eenSns 0w  ®H@D®
MEB0HDDO XD 8g O®» o VOO
sEBEE.



Agricultural Sector
288 Sedyn

ICT enhances the Plantation industry, livestock

farming and fishing industry.

eMOROT & oxBedem oHwes OO
DONDDEG, B BB @B &’ OO
DOOSDE O Egdn DOEB.

1. Plantation Industry
58 b0,

Green House Control Systems
DODO K@D SEDS

A structure that allows plants to grow in a

controlled environment.
B edBEBOGm G DVIBDEGO @D DFHEE.

Sensors monitor greenhouse conditions in real
time, and automated systems adjust heating,
cooling, ventilation, and shading accordingly.
068em BBS DD DE DBDOE BEDO
SODeE OB, 5w B8DGEoSn &8 F agxd
CHE® 8OO, BBEMG, DHIDIGHE ) 663D 3wl
OB,

Moisture sensors are used to automate and
optimize watering schedules using smart
irrigation systems.

500 B 68eeD SENS HDDEES SEG crB6®

MEB0®S SDGoSn BHOD t®m Hwen SHDOO
DOMDEB 3506Dem N WAOB.

Systems regulate lighting and heating to
promote energy savings and sustainable
practices.

Romnd oSHSH® ®w BoNO ®HDDES
5OB®G BHO e eSS e@iDWOLN 5w
CEE® B 508 8 wOa.

Farmers can manage greenhouse conditions
remotely via mobile apps or web interfaces.
emMBB0 Ho®® 606e® 613 6O &mdc {uEnsS
®O®) 0508 BODEO DTOGES DSB®WIDOLNE
DG WTDRCG.

ictfromabc.com

57

Precision Farming
80Oes e@Bmi®

Weather Forecasting
DEARH 6O 8edimdDE

Advanced forecasting models use satellite
imagery, radar data, and meteorological

analysis to predict weather patterns.
MWEARE 00 edimdnc: BOO eH) Cesed
83605mOD e DG eHEIoEs, 638N
e 0 DERS der) DBelBHG NS
DOB.

Farmers can access real-time weather data
through mobile apps, websites, and SMS
alerts to make informed decisions about

planting, irrigation, and pest control.
D ere 80D, OHEM® ©® SEeRID
BEDG BERed cuds O @S0

@m0 So®® 6ke®, 6O gid &w SMS
OB BO®) DB WIBD IR 5D 6D
8568® B ®Tw.

Precipitation: Helps predict rainfall, snow,
or other forms of moisture, crucial for

understanding upcoming weather
conditions.
M@SHDE: QED  IRREID ODBOGS

g0 WO wB® oeH) BOMSBOD
eNDED O OBVIDDG, 5O, 6] 6D
PNdel 6DBNGED §edimdme SBOO
cesend 8.

Wind Direction: Indicates the movement
of weather systems and helps forecast
changes in temperature, storms, or
precipitation.

8Go EmD: DEw® oSO BOe®e
65508 O god CBMNDOG, WENY 653
DVBDNEE 609D 5edimOmn SHOO
comd e8.

Augmented Reality (AR)

AUGMENTED
REALITY

__@7e

I‘ - 1

= ?ﬂ
O




Use

of Machinery and Equipment. Automated seedling planters

o3y 6 cowdm BB B0x0806 B soe BB

e Telematics

ictfromabc.com

Telematics uses GPS and sensors to collect
real-time data about field conditions and
equipment.

GPS &® toedew wBmens Hedy

DEDOGES 6w Ceswosn BgRe 68D e
D) WOEB.

Automated weed removers
806080 O3 560 908 oD Y

Automated Crop Harvesters
806080 6Di® ge3dn engH® BSY

|
1
e

(Wt D : e Autonomous Tractors
806080 Qemotd

Sensors for measuring soil
status/moisture

0@ HBBOG/®DE BeBO t3em
068em™

Crop Monitoring and Management
eI glSBENn B DEODDOMEB

¢ Remote Sensing and UAVs (drones)
0630 t0eBc e UAV (ef)im)

UAV stands for unmanned aerial vehicle.
They can be fully or partially autonomous.

UAV o8t#nenss® 65 obd Omens

B800ofn a® SHEHEG

High-resolution satellite and drone images
help farmers monitor crop growth, detect
diseases, and identify nutrient deficiencies.

Uses Insect monitoring, drones for pest
detection, smart traps and automated

pesticide sprayers. Demn ©m oBie o DB

QTERD G-
@a? Soeen, 65?@@3@ %@@ngga OEBD Beslem eHrndzes eSO 6R3® OVR®G
off® m®, @®cc CRE ©® wofe BWSsgne BBOOD, 6di® ®HE ®SOO 5®

5BeRIMED e8 By D) BOB. el YD Detidc SHAO @) .
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Automated Irrigation Systems
806ofn Ot €08

ictfromabc.com

Smart

irrigation
water crops at the right time and in the
right amount, reducing water and energy

waste.

£500¢ @ ©Bee® 508 B8 686 o)
BOOE 5@Enens &8RG @GS &S o
B MEEBG gf) wOB.

systems automatically

Crop Management Software
6DI® OO BagtdIo®

ICT platforms record and analyze data on
crop growth, pests, and yield forecasts to
support better decision-making.

D8 Om OVOB®®B, BBERIRD) HENCH €W
e300 s 88Re e OB @O
DBeFBH06 DO BDTOE BOS SO0 cesmd
©d.

Crop Health Apps
eI® eevds 6e®

Mobile apps analyze crop images to detect
diseases, pests, and nutrient problems,

helping farmers act quickly.

B0®® 6ke® D@ 0z DBERBHNG DO 603®,
5860 5 eeisw H® HEDEE® 6@mBSO
65@D0 ) BHOO cesemd 68.

Ex: Plantix, Agrio

59

2. Livestock Farming
5 65868 emBmr®

Animal Health Monitoring
650 ee9ds SdSsm

Smart sensors track animal health,

behavior, and productivity.
00 8306DCm D Ge39RBG, HTEBDD €5
OEEBmD BWedwenn DO,

They help farmers to detect diseases early,
optimize feeding regimes and improve the
quality of products.

6®D) emBBO 60I® DABE) HE® ®SBO,
e5iedn ©5)E® DBHES Hwin SOHOO ®
BEeneHO @INSO®DE Ol  Enen
BHBO cesand 68.

RFID (Radio Frequency Identification

Devices)
ROBOER oD HEMIDDE® comoOs

RFID tags are attached to animals, which
can be scanned to track the movements,

health, and breeding information.

0@ s 60D 4o &4rd amd, DEMEBS,
GEIDBEH 5 FBEHD® MO HBBEE
S5O0 F&n scan oG ®w.

Also used for identifying and taking the

count of animals.
BB DED) OO 5 DENDG BOO BEem) &
O 68.

Automated Milking
806080 80 6cd®

Ex: Lely Astronaut



Automated Feeding
806 epmId e5cesBO

Provides the correct amount of feed to
livestock, improving nutrition, reducing
waste, and ensuring timely feeding.

BDOGBO  BDOE  d B e

6388 DEODONG DBDERL) O, B
&f) 0, 68@OOD enNd ERGE.

Database for farm management
emBeNE NG BEH) D B8 B

3. Fishing Industry
3OS @S

ictfromabc.com

GPS and navigation
GPS & 6:0@»%

GPS and advanced navigation tools help
fishermen find exact locations, monitor
weather, and return safely to harbor.

GPS &% ¢es5e3 98 6@De® HOOBSO 301
BED®) OHOD, DEAE O BdDDBHEG

BBOO 509 ePOWBDD OO DD epesey N®O
cesmd e8.

Sonar fish detection
ee3let @d HeETSO

Sonar technology helps locate fish schools
by bouncing sound waves and interpreting
the echoes.

e33O MTBENE GBRE DOo® 5TBEOS; €569
60O  gbi@O®DE  Bde® — Bxiess
DHENGD 66330 @TBOO Eeswmd 68

Aquaculture Management
Se80 @) DEODIDOMEB

ICT systems are used to monitor water quality,
feed levels, and fish health in aquaculture farms,
optimizing production and reducing losses.
B85 O® emBBEdE HBE6E BENSODEOE,
o OO % OBss 6e9IDBG SDBENEG
BBO, BSencHns umeds BOO 5w ef) #dd HBO
BEE) 6MONOT ) HBBRBEDCHD DNDBE 5O
D 68.

Advantages of usage of ICT in agriculture
DIBobEDoed & eonéndc o 6DBede®
BB ©NDed HE

e Enhanced Productivity
DEeYBmD OBEne B®

e Reduced manual labor requirements
g3ide B gdmso) af) 8®
e Enhanced

management
DedBrg DG Gedlmdnm &® gdond®
DESRDDOBIB

e Increased crop yields
eI® el 8 OO

e Remote Monitoring
20830 BdSesgn

e Access to online marketplaces
AVO®D 6DECHE 6DD IEDGE®

forecasting and risk

e Timely pest and disease detection
60D 860 5 60I® HEIBTHE

e Better supply chain management
DN 6MNE, 35300 B WEB®DIWDOBNEG

Disadvantages of usage of ICT in agriculture
miBobEnxioed & ICT endBoed sl

e Initial Cost and Infrastructure
BB BBOx % BODE BB

e Technical Skill Requirement
DNDBLD QD) FOGBMIDCG

e Dependency on Technology
DNDBHE B TBO

e Environmental Impact
eNBesd RResE®



Changes in agriculture before and after the involvement of ICT
emORGT ©) Beben MmBBsm ©IBDDHO 6630 5B o5 WIBLOEE eOpeind

Aspect

Before (830)

After (o8)

Information Access
eMONGT BB

Traditional knowledge and

local expertise.
683 cTn® 5 6EB®
Dexae, crn®

Real-time weather forecasts, market prices, and
crop management techniques through apps
and online platforms.

6BE® 5 AVE®D 658W) WO®) DB WIJ®
DR NS, 6DCEHR BE 5% 6I®
DEOWOE BB PO

Data Management
B DESO®DIDOIEG

Manual record-keeping
and paper-based
documentation. gs8¢gde
6EE OB DR @TEO €39
DB B 3cH® §
BEBEDR.

Farm management software for efficient data
collection, analysis, and storage.

VOB D Dy OO, DBeRBIG €59
®RE) BO® e3E®) 66NDBE DEBDIDOLN
®ago®

Market Access
GOEEHR Hed®EK

Dependent on local
markets and middlemen.
BB 6DEEENEDP 65
FDOBEES B Oe) 5O,

Online trading platforms provide direct access

to markets globally.
Voo 6Dee 6D 6®IBH DBEHS 6ODEEHR
60 e3aeg 856D®EG €385,

Decision Making

Based on intuition and

Informed decisions using data analytics,

[Slelouords O experience. predictive modeling, and expert systems.
QARG v gcHe O e DEeesn, 360imO® HWASDOSNG 5
BeHBD. Dexarr, BB D) DOTS crnds Soen.
Resource Inefficient use of water, Optimal resource allocation using 10T sensors,
Management fertilizers, and pesticides. reducing waste and environmental impact.
e3®eseS BE0, 68060 B 0T e5068em $NBDEES 9®meiD 658 6
DEBDIWDOLED 58eIN®D FIVETBO | FrE, e Bm DD DEEE® GOO BBO.

6E DD HOD.

Labor Intensity
®B® BYO

Labor-intensive processes

with manual tasks.
&3do IEES SO® O
GOGE FO®s O® HHOBS.

Automation and robotics reducing the need for

manual labor, increasing efficiency.
OO 59 6GIBR] BB BB
®06d FgO®BDG &f) SO®, HHEEDBO®D Ol
[BO.

Crop Monitoring
N OREIAMETONG)

Limited monitoring
capabilities, relying on
visual inspection.

B8 SdeEn BSOS,

eams 500 B O)
s08.

Remote monitoring using drones, satellites,
and sensors for early pest detection and crop
health assessment.

DS 58RI HEH) @B t5m 6RI® 6e39DB
DEEIOTD BEE) 650D, DRI &8 t506SEw
DDEES O30 DB,

Training and

Education g5e#7®
€589 EpIBIESDC

Limited access to training

and education resources.
097 &5 BIBD B’
eaeH) B0 5edmn.

Online training modules, virtual workshops,

and webinars accessible to farmers worldwide.
6@® &% 6mBBO ged®m Bk ®S BV®®D
599) 6@MDEE, FOS DO 5 6ODDV.

Scalability
BOOIG DE DT
B®

Limited scalability due to
manual methods and local

knowledge
w386 O 65 6EBG crr®
CHDEOR sOEEIG BB

ICT makes scaling easier with better tools and
market access.

ICT @& ©8) eme 6POB &8 6DSEHSE
960®mB @R Be® D@D WD Mey WOG.
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Business and Finance Sector
006 65 GES DeBYG

Application of ICT in business

organizations.
D390 PEDOE 6MNOROT &) 3BBede®
mBBE HODG.

ictfromabc.com

Payroll Management
Computer applications are used to
calculate employee salaries, deductions,

and taxes.
6630 03, af) BOB 51 Vg ®EHDB SO
BCH) sdGEERD 60D ©H) 68.

Budgeting and Financial Forecasting
el 61 Qs &56dimdDn

Computer software are used for budgeting,
tracking expenses, and predicting future
financial performance.

sD®ED Bago® EedIGmOsG, ne®

OBRED &® gened GEs BB DG
23603006 VO 3w D) OE.

Sales analysis
Bén® Sxedesnnd

Computer applications analyzes sales data
to identify trends, forecast demand, and
enhance decision-making.

od®EMD 66e® GO WE® @S0,
9BER® edimdnE SBOD o BOH ©SO
) Engn SHOO Dénd® co DB
OB,

Employee Databases
et e 8BS

Employee records are managed by
computer applications.
et O Do  exe® OB

DEPDIDOLNE 66d.

Inventory Management
6B DYBOINDOHD

Assists in maintaining stock levels, tracking
inventory movement, and ordering supplies
automatically.

D180 @S BOOB SO ®rSHBO, 6I®
BOemen. BdDeEn BOOO 5® 3OGHED
€30053® eprEn)® BBOO e 68.
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Banking and Financial Services
Qo 50 OB 663N

Online Banking
VoD DronOHMNS

Provides online services such as checking
account balances, making deposits, and

managing transactions.

B0 exaen sHs) BB, e OO ®
®RGEY) DEOMDOIEG 8 OMV®®D 63
3850563,

EFT (Electronic Funds Transfer) allows
customers to make various types of
electronic payments and transfers directly
through their online banking platform.

EFT (9e@me®s oo®e@ @dc &)
®%ecH®OOBD DYR® EMHOL®D Biow
6D Wb DDV POEE 966D
cmdB® e KOO BOHO B S[BHOO @)
5@8383.

== @D VISA

mastercard

Automated Teller Machines (ATMs)
B0Bofn 6O

Allows customers to perform banking

transactions without human assistance
DD NG 6MBBD o ®HRECH &
BBOO BOHReH®OTORO b 5@GE

CDM (Cash Deposit Machine)
Bed ey cdyn

Allows customers to deposit cash directly
into their bank accounts without visiting a

bank.

®REERDOOBO Qoo  6:e5cBEN
D56 Qo B®EN® 6O ©Pd® @ed
DR BOBO 9b) 5.

Kiosk
Provides self-service for a range of banking

functions like passbook printing, loan
inquiries, account updates, and bill
payments.

o)e3eenNs  Besnn, o DS, He®
OB OB 5 DI 6mdd O
Qo WVEES OBGE Bem) 8O0 6e3e)
£38303E3.



* Digital payment systems.
88038 c@d® s

Card Payments: Computers facilitate credit
and debit card transactions, allowing secure

and fast payments.

RS 6mDP: SO 6RO 6w 68D
B ORGCH BCHE) BWEDB B35ED D0,
OB 5 65X 6mED SHAO b
€3@e383.

Payment gateways: Acts as an intermediary,
enabling secure online transactions by
verifying and authorizing payments.

6®DB® 66)00: gOBEeGE 6 §G O,
6B oSHG BODed®S e gded Ee®s
POBBD RE mxeesy Sn OB,

Ex: PayPal, Stripe, Square

P PayPal

Mobile Payments: Mobile devices
connected to banking networks support

payments through apps with convenience.
B0®® 6mIB: Do HEDERD HBRVRR HSo®®
EeN0® BBED ®O®) Mty 6HDB 3C®) 3G
@8.

¢ Cryptocurrencies

Cryptocurrency is digital money based on
blockchain technology. Payments are made
through digital wallets as an alternative to
traditional banks.

Blockchain onwlegne @ cexn® 8§ 8803

Bc@ o, e®»d® digital wallet
©)D2enS Bewmdn god 8B Riom
OB B esns 68.

¢ Financial Management Systems
Be3 DCOMIDOM SE08

Banks use computer systems to manage
financial records, calculate interest, and
handle investment portfolios.

Qo BO®HD 5E0B ©IDDEES s DM
DCOMDOFINGE O, 6NJ ®HMHBB O,
el 6es30emiBen] enE®n DOB.
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Marketing and Advertising
e@DDOSNG 58 SEIOENEB

Digital advertising and marketing improve
brand visibility and customer engagement
through social media, websites, and mobile
apps using graphics and animations.

DBOF oG ©® geEdmoOsG Wit ®
&85O HDDens 5@ BB, 6O GBS &5®
Bo®® 6ke® OB DBEOFT B ®O®) 559@
2AmBID 529 e0VEMIBD Hrrde B Engn wO.

Personalizing ads, tracking customer behavior,
and measures campaign success in real-time,
making it more efficient and impactful than
traditional advertising methods.

edEE crad® 6592®BmOEG BB, HVeIBD
®e8BOE SO BOO ©H D5 PO
OeN0eE OO  BOB®  god, DG
BueBm  6dee othodn OO O
DVEBOD REeEd &8s OB

E- Commerce and Online Shopping
ERBeMSD-D1BEse om Sbeenm ey D

e Product Information Access
B&eem 6mMOnGs &36D®®G

Customers can access comprehensive
product details, helping customers to make

informed decisions.

eDeWIHDBRO  DBHNTOm  HSesrem
B30 6D gedm B B god, RS
BO#n &0 30 OEB.

e Online Shopping
beeD 8y send

Purchasing goods or services over the

internet is online shopping.
SEDVNE 332383 D (B3 FEDVLHREG BOE)
B 693 638 BRE @O 68.

Customers can browse products, read
descriptions, compare prices, and place

orders for home delivery.

e0eHIHDBRO Sdesnen BOHPBEO, Bednd
BeEDRO, B @S ot OO &5
8000 66X GrS® em) &rend® SBOO
BT,

It allows for convenient, 24/7 access to a
wide range of items without the need to

visit a physical store.
6B GORENOWO 68 OGBS
60D OB Mk GBRH® BEm) eSME,

8568®mEB BEm) 24 5tk 5@ dn @) 3.



Types of e-Business Transactions
@-O%800 myecy HH®

o Business to Business (B2B)
2830068 2583000

o Business to Consumer (B2C)
D1IN06ES e5IDEHIBWEO

o Business to Employee (B2E)
D5ENOBES GEIENEIEEIO

o Consumer to Business (C2B)
22063EH®EIe®S D5IEIOEO

o Consumer to Consumer (C2C)
(SO GO ReNOCINOINENO)]

o Government to Customer (G2C)
Ge360385 e0VEIBEIO

Personalized Recommendations

E-commerce platforms use data analytics to
give personalized product suggestions
based on past purchases and browsing

history, improving customer satisfaction.
B-ngHesnc 6D 658w e DBeCBLHEG
NODeES 650 BEE “iB® 6w dZO
BIE 7D HEGBDOSEB DG HBNCH®
BOIsE) @NE ®RECHWOTDNEE 0 Bl
OB,

Customer Support and Chatbots

Al-powered chatbots on e-commerce sites
assist with inquiries, guide customers
through the purchase process.

B-ngesss 60 gdde Al-Ddeersndm
060 DB HOB® o®, B
®Ee® HDBEG CH) 3G 68

Advantages of Using ICT in the Business and

Finance Sector
O30 ©8® BB gos OE OROT )
3868 c» mesn Boed qrs O

Faster, secure transactions
6D®OT, OB OHRGER

24/7 online banking access
24/7 aMBE®D Do HO®EG

Data analytics for better decisions
DED e, BOS 3Em) e BBe BN

Automated services for efficiency
DIBEDBODD e 5DGHE 6650

Cost savings from reduced paperwork
&8 2 BrBHudR DS BB 9S50 IO

Mobile banking for convenience
259630 3C®) 50®® oot

Streamlined compliance and reporting
DO FxmEOG &5 D) BB
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Engineering Sector
@o86556t BeBYHG

e Computer-Aided Design (CAD)
sb®D PpihHdm SOOI

CAD is a software tool that allows users to
create and modify 2D and 3D drawings and
models.

CAD oy ©H&eoBsO &8 o 58w
BB 5t P BHENENG BHOO 59 693
OO 9f) 3@ Bacto® 6BDREE.

e Computer Aided Engineering (CAE)
sd®HD PHOD YoBeSBOTDOIE

e 698 v Vomintcn Sencin Ppractton os_Patenss ey the A x|

Joow

Dsdr -saleac 222394008838 ¥ [0 %

Genewns

J=r e aver s

CAE uses software to help engineers
analyze, simulate, and optimize products
and manufacturing processes.

CAE, B&een e» Sded odds
DxeCesne SO0, gxmésns SVBD ®
33 SO @oBedcdBO wir OO
®aczmo® D) OB,

e 3D Printing
3D 8¢e#nc

A 4

3D printing allows for the creation of
complex parts and prototypes.

3D @eene O®S oSBEn e  &®
Boas SH@rgncs SOBO 9f) t3@esd.



Use of VR and AR
VR &% AR 20850

Used to interact with 3D models in a

simulated environment.
SERMOTDOEN BBVEBOEE DG §@rEn BHERD 5BO®
FBL Fu) BHOO B OE.

Computer-Aided Software Engineering

(CASE) Tools
cO®HD PNOD BagmIo® @oBexids 6B0OES

CASE tools assist the software engineers
throughout the software development
lifecycle, facilitating designing, coding,
testing, and  debugging  software
applications.

CASE c®@8p® ®acmo® t300b0® &6 Dmn
® ®agto® @oBERGTOBO NG OD
g0, Bacmio® 66e® tEE® BHY, eBDBDGD
B350, sdde) SOO® o 6c58H0O%Nn SOO
BCH) BB e3e3¢3E.

Tourism
800D BedY®

Information Access
6MORGT BEM) 9eDm®

Tourists can access destination details,
attractions, and local customs through
online resources and reviews, helping them
plan and make better travel decisions.
BoNODBIRO ®OMBD, OB 3D M)
edBr 803 B88de 6mMOnGr aBebeNE
QO® ®) ©®BEDD ®O®) IO, GHE
®®} e50@® ®) O OB HTW.

Online Booking
oo OO ®WeSHB

Online booking platforms allow travelers to
book flights, hotels, trains and activities
anytime, anywhere.

OE®D  6OBOD) @®e® 658
0NODBRO Boz® 65D, BN® rw
®ROS ®®, 603, BB &®w IO
eSO @eBBO @) e5@est.

Virtual Tours
g0s Db

Allow travelers to explore attractions,
hotels, and landscapes from the comfort of

their homes.

2oNODBRO VPP HedeDE OSHED
80 adbsdhc S®, 6I0F & &) cHG
®eSedn SOHOD 98 5Eesd.
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e Mobile Apps
Bo®® 6:e®

Mobile apps provide useful features like
itinerary management and navigation. They
also offer real-time information about local

events and services

Bo®® 66D ®OS AMV® DSODDOHIEG 5
508D Ot &56E35DS Be®keo® €585,
s odBr BedB ©® 63D BgRe OB
DB® 6MORGT & @R 6B

Ex: TripAdvisor, Google Maps, Yelp,
Alipay

tripadvisor:  Alipay

e Online Visa applications
oo Bt gned® 868

Streamlines the visa process, allowing
travelers to apply, upload documents, and
track their application status digitally.

oD0DBI0 Tt anc® BHBO, 6D
Chlon BB o e’ gucdos
OB DBOF ety HdSesmn SHOO
800 68 D) OB BROS DOEB.

Advantages of Application of ICT in

Tourism.
308008 O3E006E 6mMéRdt 8 BBBeDe®
mSeme ©0oed s 8.

e Easy access for information
GIMOROT ICH) 5B LHGO®ED

e Direct communication between tourists

and service providers
£50EN0WBS 5 65D esnSws g esagy
B5Se®E

e Improved Quality of Service
630168 RENSOMDEG B8 BO.

e Cost Reduction
888 &f) 88.

e Real-Time Updates
DB NB® GOBINB OO



Media and Journalism
@05 3% S5DENBDONE

ictfromabc.com

Content Creation and Design
esobon SHEngne & rEBmosna.

ICT tools help journalists create visually
engaging and well-designed articles,

enhancing content quality.

eMONGT ®) HRBEDeH NBBLN OB
®BESERO EABBOG D®EES 85
FreEBMEO 6 6MES rEK® & BB
Sv@gne BBBD oo OB, gIOLODEE
RENTOD NOGE 9HG HodB.

o Graphic Design Software
@ BN BagIo®

Ex: Adobe lllustrator, Canva

o Video Editing Software
B8] t50t3mdEn Bagmio®
Ex: Adobe Premiere Pro

o Audio Editing Software
BB 303080 BagtdIo®

Ex: Audacity, GarageBand

o Animation Software
8DOF Baco®
Ex: Adobe Animate, Blender

o Web Design Tools
6DR BHEHgn 6RO

Ex: Adobe XD, Figma

SEO Tools
SEO c®8g®

Augmented Reality (AR) and Virtual Reality
(VR) allows bringing news stories with 3D
visuals and simulations.

8 g e MVOG 6% EDOS BAMBAG
(VR) @@ §@#n cams o axnmdcmOen
BO® 5DISS em® JBD @b eEesd.

Holographic Technology presents lifelike
visuals, especially for events, press releases,
creating attractive reporting experiences.
Holographic onsSegncs @8 8081 chem
9Bd wOBE, Demsens Bedd, @S
Bede®, beSn Obommdsn agerS®
BH@ENE DOE.
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Real Time News
205 DD 503

Journalists can report and share news

instantly  through live broadcasting,
websites, social media platforms and
messages.

688 Dmme, 608 gid, ©®ers @5
eDEm o ©ENDE) ®O®) DBFDD OIS
O BBHOO 5 6Re) GrSHOD ENHDBEDESO
BB QIeR.

Social Media
(O @ RONAL]

Social media platforms are crucial for
engaging audiences, gathering feedback,

and distributing news.

oMbt HDHBBCS 6] ®BO,
8Bl Gle3 BOO 5 DS 6 ®Wtd®
e 813 @RS 6O 9 Dre®S 6.

Ex: Twitter, Facebook, Instagram

Citizen Journalism
85008 S@HDBDOLNE

Citizen journalism is the practice where
ordinary people, rather than professional
journalists, report and share news and
events, through social media platforms or

personal blogs in their perspectives.
0808 SESOE By DS
®Q56DENO DE) )85 BEEIS, €5@res IS
D8 68 HErRD De@® ®O® OIS
o BEDS 0Ke® cadlewmItERO tmnd
O BYO &5 6RO®TEOB.

Fact Checking and Verifying
6oy oddsn SO ©® BDBSDE

Fact checking software (Google Fact Check,
Snopes) and Al based tools are used for
verifying sources, checking facts, and
reducing the spread of misinformation.
QoG omeHnE BOO, wotgy sdm) HOD
3% BTO8 eamMONGT e5tEH® DB HO® e3e®)
woesy odmsen aco® (Google Fact
Check, Snopes) e® Al ©cn® § e®0a®
)0 6wed.



Mobile Journalism (MoJo)
Som® 50T @® (MoJo)

Using mobile devices like smartphones and
tablets, journalists can quickly capture
multimedia content, conduct interviews, and
publish stories in real-time.

B0 603 w OO 8 Ho®® E&o®
NODEES ENASEDES0 RHBIDS SFRBDVO®DEHSS
DOBE @O DO GBHRD, O eBehH
&TROBD ) DS DIBZHO OB HWIGBMEHO
55 BBVOO .

Advantages of usage of ICT in media and

journalism
O3 ©®» P58 D@ed emomdc
086eben miesn wBoed 8

e Efficiency
DD BODID

e Global Reach
6®IBG 5edm

e Increased audience engagement
e eHMBSOG Ot DB

e Improved collaboration among journalists
OBeDER b ©®weni®m® BE) Erén
HOO

e Data-driven Journalism
e O send® §) P D@

e Real-time Reporting
DB ITD OO

e Greater accessibility to information
OO e Dol 36DBEHE

ictfromabc.com
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Disadvantages of usage of ICT in media and

journalism
oz ©®» gOTed oEed eemombc
05860 mesn mboed g3

o Misinformation, Fake News and clickbait
DO eOmdT, Ones g0 e clickbait

o Digital Divide
goD 6RE®

o Potential for censorship by governments or

platforms
G35 693 65EM BBS ENOEG BB
BTCED

o Information Overload
6MOROT BBD®

o Digital content piracy
DBOQJ asOD®D BocimBSRDE®

o Loss of Traditional Skills
20050 WEBED) DTHDO

o Ethical Challenges
BEDINDOD §BerI®

o Jobloss
Ao B8 8O



Security and Law Enforcement
o@D 5 BB PO SBOO

Data Management and Evidence Collection
DD DEODMDOMEB 6t BB Dy OO

Police departments maintain databases that
include crime reports, evidence records, and

suspect profiles.

6B 6ceHed®S st VI, DB
O €59 3cWWOTDSEE 5THWE) PSS B
B8ES sDTDIEE® GE.

Surveillance and Monitoring Tools
50cesn om gloss 600ed

e Closed-circuit television (CCTV)
eoBa 8dsd (CCTV) @0

Crucial for monitoring public spaces and
gathering real-time evidence.

&00a e50e30 (CCTV) @) eeg, SIS
BBedegne SBOHO 5w DS MBD DG 663
BBO em 9 die®md 68.

e Body Cameras
@06 D®

Worn officers to record

by police
interactions with the public.

O®DE) BO® GOV E) O BB esem
@RS BEHDS 88 seee 80.
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Home security systems
850t epoSesn sES

Home security systems use wireless
connections, smart sensors, and video
surveillance to detect unauthorized entry
and environmental threats.

@ epimesn oS wireless e8RS,

smart @oedew ® HRend Sdeen
©DD6ES  gpded BDa® o  Hdedo
FODOID® DG,

With cloud storage and remote access,
homeowners can monitor and manage

their security from anywhere.

DO PDGHG 658 O30 5edme BO®SS,
B BBEHO BDoz® oo 8O0 DY
OB ESleimISTone) HB®O &5
DCOMDOFN BOOO wr&cs.

Military Surveillance Command Centers
o8 HddseH géecd ANSBND

Command centers use computers, sensors,
and surveillance technology to monitor
military equipment like drones and tanks,
and detect threats such as terrorist activity
or enemy movement.

Command center &@ sd®#, 5065w €5
BOdegn oncSesne ©DDens drone

tank 28 @R cooden BBweenn @O, Yo
B0 663 e5pdc D@ HEI®S.

Tracking and Communication
Technologies

CHE® &5 55edeHd DB

GPS tracking systems enable law
enforcement to monitor the location of
vehicles and individuals.

QEREG® &8 Driw® 6w BeomEns B0
BMwe Bdsgnc BSHOD BB RSO
BBHOO ®eHED @R 6cH.

Digital Forensics
8803 gdwdsn eedes Besd

Digital forensics is the process of
recovering and investigating data from
digital devices, which  helps law
enforcement  uncover evidence for

cybercrimes and other illegal activities.
BBOF 4o e6des Temd oy BBOS
E0MOBE e B eND®EG O DOV®H®G
BB BOBn O® gm0, B eeshnd) 59
60D B8 DediD S§umond® ©BEeH) e
gOOHMEB O @BOD BBB DIBOD
BOBO cesmd 68.
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Biometric Security
66DIBD PoE®D

=a | e |

I 0 Iy ()
RCH = b4
Fingerprint Retina Iris Speaker
Scannes Scanners 5¢ 5 R ol

[ rg1 |[ rma [ &= [ g

LD & (EAAT

Facial Hand and Finger Vein DNA
Recognition Geometry Geom: Base

Biometrics uses unique physical or
behavioral traits, such as fingerprints and
facial  recognition, to  authenticate
identities, providing enhanced security and
convenience.

GeHOBED GHOBD)  HBIBSHE  BHOO,
BcBBrgn DG OO 5% B5®ed 37sBO
BCeH) g CEmE 655 YKo DTS
OB o5 695D 69 DHEMDOD EBBLN
N DOB.

Crime Analysis Software
etk DreCssn Bagmio®

Crime analysis software assists law
enforcement by analyzing crime data to
identify patterns and trends, helping
agencies develop effective strategies for
community safety.

gt DBededn Bactmio®m OO &5 SOSIN
BED) OB gl e DeCBHIG
B8 BBG DD SOOOD ©®G O
g0 &9 PO®ID BEm) DREB e85k AB®
©2odB®DE BOHOD HBewiBD MHEDHOEO
50 DOEB.

Entertainment
Bexiere3en

Social Media
£3@es DB

Social media platforms shape
entertainment trends, connect fans with

creators, and help distribute content.

0@ s 658 Deie)TOm GOSN
BB, OBDES BHLEENWOTOR  BO®
SO OB, gSOLO®D  6REIHDBO
&esmd e8.

Ex: Instagram, YouTube, TikTok, Twitter

®®X@ 0@

v ¥ £ F L4
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Video playback and Streaming Platforms
86 2O NOHG 65® 501 6O

Ex: Netflix, Hulu, Amazon Prime Video,
Disney+

3 YouTubeTV - Nz ramonnt +

fubo

peacock

&tv+

Live Performances and Events
88 socho® 5 850

Facilitates live streaming of events allowing

audiences worldwide to participate.

@0 & BI» 6Bl wmmN® 5O
Qb e BedB 685D Dmenn BHAO
593 €383638.

Virtual ticketing platforms and interactive
features enhance the remote viewing

experience.

05 edmeny 608w 65X GRODEEIID
Bemo® 030 Bed® eSO Oid) Enen
DO,

Gaming Industry
5t abvrsSoe

Gaming is evolved from simple arcade
graphics to immersive virtual worlds using
advanced graphics and Al on consoles, PCs,

and mobile devices.

SEND 0@ et Gt 80 B3D® gods
e@i® e el GioeS & emBelE,
s0®IND 65 So®® ceNomde Al ©)Dm
DOBS 3VENBG & .

Cloud gaming services let users play games
via streaming, eliminating the need for
high-end hardware.

Cloud &) 638 esdBEDBSO e HO®)
oG ®0068 catho® EX) HOGIDGEES
emM0D Fth OO @) 5.

Ex: Google Stadia, Xbox Cloud Gaming



Immersive Technologies
Immersive ox58#cs

Extended Reality
(XR)

Extended Reality (ER) includes VR, AR, and MR,
providing immersive and interactive
experiences by blending digital and real-world
elements.

VR, AR &% MR onSesnns graes o gm0,
VB0 5 58 6@ go® By DO G0 o)
FRBVE MO B eed.

Spatial and object-based audio, enhance
entertainment by creating 3D soundscapes that

adapt  dynamically to the listener's
environment.
gOmBE ©® Odn O oeHd § wdHG,

BOBEHDBE® 5OBOGD S GRdbomme O
5@ e chon Sewne Bdeds
Bexieyednen d) Engn wOa.

Ex: Dolby Atoms

e Simulation
FRROTDOSNG

Ex: Flight simulators, Driving simulators,
Theme Park simulators.

ictfromabc.com
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e Al-Generated Content
Al-c5sED gBabenn

Music compositions, books, films scripts,
and virtual worlds can be generated by Al.
o oS, e, DD 8Os, ©®
05 6@ Al B8 SHHG DG ®ID.

Ex: DALL-E, Amper Music,
Midjourney Al, Stability Al

D @ paLLE
stability.ai €

¢ Holographic Performances
66w geso®

Lumen5,

Holographic  performances (hologram
concerts) use holographic technology and
Al to recreate deceased artists on stage.

66wl e ©® Al ©dmens
BB oeods 65 med  ®dn
5EB®HDHG OB.

Holographic projections and volumetric
displays, can bring performers and

characters to life in three-dimensional form.
eeRIWeS edsow 6w  SHEHBSD
ochmw, 5@ PwIdens Com® BIBS
6% DO EDD DG OTDG.

Advantages
Bexieednes esem ICT ndoed 8

o Accessibility o Interactivity
56d® gL Forend D

o Personalization o Distribution
SISOlRImeloules! 6de) ®d®

o Participation o Globalization
(SOONOINI) 6®3BHBOSG

Disadvantages
Bexicxddes sem) ICT odoed o8

o Addiction o Privacy
gV B® 659EDRDBOG

o Traditional Decline o Dependency
8568w BB ©cB®

Cyberbullying
BB BOHO

o Quality Control o
DO SNHQMGB



Aspect

Before (6e30)

After (8)

Access 368®

Limited access to entertainment
options.

Bexicrelthe Bmdes e®) B8
85685®E.

Wide range of entertainment options
available globally.

@B D®Ens @) ®D % 5O
s dexieredtne Bwmdes.

Distribution
6Re) ®dO®

Limited distribution channels
(e.g., TV, radio, theaters).
B0 6R®HDE® B (Ce):
OzNEE B, ROBDEBEG,
Bo@®A).

Digital distribution platforms (e.g.,

streaming services, online stores).
DBOQF 6RH®wrde® 68w (6e): 9D
630, VEOD 6DEE ).

Interactivity
BB EIMDBOE

Passive consumption (e.g.,
watching TV, listening to radio).
BB sdemIsHG (Ee):
OENBHEB OB, WOS BeBrO
&0 80).

Interactive experiences (e.g., gaming,
social media interaction).

BV N 5B (6., HED, e@es
s FBOBEE)).

Personalization
E®BOSNG

Limited personalization (e.g.,
scheduled TV programs).
B8 5EOBWOMNEG (Ee):
MEEODS®D Oz5ENBS
DeREODS).

Highly personalized recommendations
and content customization.

QWG 659EDRJWOIG DG BVeiE® 55
FBOVOD FBOTDDOSIC.

Content Creation
SFDDOBD SHHEISCS

Professional production
dominated (e.g., movies, music

albums).
DS BdencHn oeR Ba (ce):
BDesO, 0B FrSR®).

User-generated content (e.g., vlogs,
podcasts, social media posts).
SOBED-CBNED FBROVODG (8.,
(Boed, 98D, e@res @S g BHD).

exposure.

BB 6mIBE BOHOOEED 58D
6EBrmoscG &) Bexicredone
DHESD.

Mobility Stationary entertainment (e.g., On-the-go entertainment (e.g.,
€300EHE home theaters, cinemas). smartphones, tablets, portable gaming
BN Beaierednes (€e): e®3® | devices).
BE0Y, 828 @@E)). ®0exe Bemiedes (¢e): 5O
6miss, OtRED, eSS 6D ) BT SN
E830®).
Cost Costly entertainment options Wide range of free and paid options,
SleRlde (e.g., movie tickets, physical including subscription services and ad-
media). supported platforms.
Br i Dexiesde Bwdes BB 638N 659 CTBOB-L3B SO
(e BDyesd Dodss, 6695w D8 r®d, 6B 5K 6®OD
®as). D@D 550G BOE3E.
Global Reach Localized entertainment Globalized entertainment industry with
6®3B6 yed® industries with limited global content accessible worldwide.

6@D M 968®m B B FBDVEDEHES
85D 6@BHEDOMEG &) Bemicrede
OB,
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Travel and transport
BORIDOBDG 658 EIDDG

ictfromabc.com

Using traffic light control systems
OOnm® NE®E0 Bl o) @8y ®doe

CCTV systems to monitor traffic
oeRen e 50O seen CCTV o808

‘a

Using GPS
GPS #8o0

Digital Video Recorder (DVR)
(Dash cams)

A Digital Video Recorder (DVR) records
video digitally to a hard drive, allowing
playback, pause, and scheduled recording.
Digital Video Recorder (DVR) oxn ca®
200 O BBOQ epwaBecns 86’ s0mm
DO® EeNo®ED DD gd DB 2edD OB,
BNH® B8 5 MEBDHB®D 0o SO
D0 98 e3@ed.

72

Computers for cargo operations
DM HE D BO®IGDD sOEED

Computers streamline cargo operations by
managing logistics, tracking shipments,
and optimizing warehouse storage and
distribution.

NI SOID® DEOMDOHB BOO, ®Hcd®D
BHE Sdesn SVO 5 GREN BBO &5
6Re) ®d® Pl SHHO OBE oo
B 6@6HEE BB OB.

Driver Assist Systems
Breds BENED B80S

Driver assist systems are advanced
technologies in vehicles that help drivers by
using sensors and computers to enhance
safety and performance.

Boeds e B8 oy eo®D 6w
DIVE 0BG Ol gy BHO 3e®) 63065
&5 3DBEND $HDD) WOBS VHREOBO Ce3emd
6D DO Ce5tS DNDBIES 68,

/A Front cam

1l ECU (electronic control units)

O:
(=== ;

J :

L 3

Features of Driver Assist Systems
Breds o 8E080E Bem®io®m

Collision Avoidance
®c0e®% DrgHO

Warns of vehicles in the driver's blind spots.
Boedte gut) SNHHOE DI® @t FHROT
F®OE.

Assists to stay centered in the lane
®oB0r68 635emmd BOB0 MK 68

Parking Assistance
D DDROED 39

Traffic Sign Recognition
OONHD E30CE) BEDIGTE®

Cross Traffic Alert
VB DEREH BBRE RO St
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Autonomous driving
806o8 O OBG

The ability of a vehicle to navigate and
operate without human intervention is
autonomous driving.
DoHEDO BB ErsHeHs 6O
&3c0escdO0 5w ) BHOBO ged ®HEID
30w o 57edOS.

It uses a combination of sensors, cameras,
radar, and artificial intelligence to perceive
the environment, make decisions, and

control the vehicle's movement.

BB 0B DO GTEHBO, O GTSH®O €39
Owmed Demn HHEDG SBOBO oedew,
@), 6D 5w wIB® R/EDeE Dwdd
N OEB.

Air Traffic Monitoring System
RO O Bdesn sEBB

Communications.

Satellite
? w
®

5
~

/
¥y

Internet @ 3 g @ ;" R;"“’
,.I o= 8 Y
Air Traffic Monitoring System is a

technology used to track and manage the
movement of aircraft in the sky and on the
ground.

RS ®BS HdDwEn SEOS Gy gwetd 5w
©ENEEDH @O D O DG BHDBEE
BBOO 5% DSO®DIDOGIB BHOO OB WO®
DNDBEIEE.

ICT tools like radar, satellite navigation, and
communication networks help controllers
track aircraft, coordinate flights, and guide
pilots.

eBENY, DB oHEDG, &% eBeDe®m
eHE 8 6MOROT &) B35S Ddsn
cPDED® NEDHERO @O D) BBBSIG
BB, ROS @O 5BORDDDOSIB BBHOO €569
BEEOBO B® 66585900 ceh) OB,
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GPS

The Global Positioning System (GPS) is a
satellite-based navigation system that provides
location, time, and velocity information
globally.

The Global Positioning System (GPS) 5 e®3@c
Dmens B800, 68D ©® &ed® 6mMONGT
€305 DBEED) O 5cH® §) t30DE® BEASGE.

How GPS Works
GPS §c» 26 ep@mde

1. Satellite Constellation

GPS consists of a constellation of at least 24
satellites in medium Earth orbit, arranged to
ensure that a GPS receiver on Earth can access
signals from at least 4 satellites at any time.

GPS 88080 ®0s® 08 wieed g0 D®wens
DB 24 B 05D D® o, 5086 s

GPS oromecmd Boz® 6ddwm gd® d®menes
D 4 BB o) 60D ede DG ® DO
608D BOBO e .

2. Signal Transmission
e3oce) 383eSsnn

Satellites continuously broadcast signals,
including:

SO EZ GO DSED) FRHIO 500D
BmMBHE OB

Precise Time 5&8o ¢8@dm
Orbital Position gon®s ®e50®mm
Unique ID =380 8808

3. Receiving the Signal
o) Qe

A GPS receiver (e.g., in a smartphone or car)
picks up these signals. To calculate its position,
the receiver must detect signals from at least 4
satellites.

GPS @ooes (6e): 858D &om® £OmDBDBED
6] @B GOGE) 600 ote) @ OF.
@ODEO O BBO® ®émn OO ew), FO®
D®EHES DSZW) 4 BSOS 5008) HEDIOD (GE.



4. Triangulation/Trilateration

Location
rejected GPS satellite

GPS satellite #3 range

#1 range

GPS satellite [/
#2 range )

The receiver calculates the time delay of signals
to determine its distance from each satellite.

@B 500E) ®OS NERG B 5cHBD DT
DO O& 80 gt b ®E™G OB.

1 Satellite: The receiver can only determine it is
somewhere on a sphere centered on that
satellite.

@MW) FreD OO DO 6WHE WO®D
@I @ DD 5@ DBO BOHG DG BID.

2 Satellites: The two spheres from the satellites
intersect in a circle. The receiver lies somewhere

on this circle.

DEBw) GLeMS I 6MIQ 6 OO
6FEe»o 68. WG 600 0D MDD 6K
B8 goo.

3 Satellites: A third sphere narrows the location
to two possible points. Usually, one is unrealistic
(Ex. in space), so the correct position is
identified.

DBOH 6@IRQGD OBS @D BB e BMDG
586w S0 ecmmO o DOB.
e®®56s, DB Do PeiBD 6med (ce):
DB SNWEE), DD e BDOE
SN®E HED) BTBHOO et 60.

4 Satellites: Adds altitude, providing a precise

3D location (latitude, longitude, and altitude).
®DODH DD BB BDOE &g e3NHEHE
@ 8® wem OO Doy OB 88O
D00 BOOes woOB.
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Production Sector
8descy Sednn

Automation and Robotics
0RO m 60IER3 MBBEND

e Computer-Aided Manufacturing (CAM)
sd@gn PNdD BEeHEDE

CAM software translates computer-aided
design (CAD) models into instructions that
machines can execute to create parts or
products.

CAM ®acwmome &dos HBD SH@ren

(CAD) epeas3, 6003 693 Badesncs SH@E0n
BB OO FHHSOD e ® ce56ctd
RBOD s OVWB WOE.

¢ Industrial Robots
DB 6MeRIOGs

Robots improve efficiency, reduces human
error, and allows human workers to focus

on more complex tasks.

6MBRIOGT VERBODD Dl g O,
®H»d 6ci® gf) 0, BKES 6t3DWEHO DENS
BoSDHE DIVEBEES 6edEs EdNIBDEGE 6NE)
B0 9d) e3@ed.

Smart Manufacturing

¢ Manufacturing Execution Systems (MES)
8d8sed §editn 8%e® 208 (MES)

and

Manages monitors  production

activities on the factory floor in real-time.
D5 MDD DO DENE) Bdened DOED
DEODDOBNEG 5% FRWSENE DOEB.



Industrial Internet of Things (lloT)
@S O 05 gltehes (lloT)

Industrial

Robotics Factory/
manufacturing

Industrial
loT

applications
Smart car Smart grid

Smart power/
utilities

Smart city

Smart
communications

The network of interconnected

machines and devices within production
facilities collect and share data to further
optimize processes.

Bdenenm 50308 DE GO RS 3y
088 CNo® HHEB, o &l BB o
eROHIEO BOBS HOBS HOEOOS HwdD
OB,

Production Planning and Scheduling
BBee» 6cee® 850 6o coedRoan SO

Enterprise Resource Planning Systems
O50enc 6388 e3c@e® (ERP) 808

ERP software provides a real-time view of
the entire production process, allowing for
better planning, resource allocation, and
risk mitigation.

ERP ®acwmioms OGs ©ddn Sdene»
BoOBr BgRe o5 /D HGHEE
38503 gm0, DEND 68X end® BB,

8608 60 OO ® GO OO HBHO
BeH) 98 @) 68.

Supply Chain Management
c3@® 0 DEdWOMB

Inventory Management Systems
c® DCODMDO SEOS

Real-time tracking of stock levels and
movements.

60 A0DB ©&®» DEHGES D5 DMIPHO
BdSeenc DOE.

Automated reordering processes to avoid
shortages.

B®) O®HOD) SO 5€H) e5DEHG STOD
&oen)® HVe® HIOT 5O8.
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Logistics and Transportation
Management

36008 0o 9OHHD DEBDIDOIMED

Route cost-effective

shipping
8B0-0e)B8 ®dmnm BBO em OHd®
B®EDOHG BeBBHO.

optimization for

Integration of GPS and RFID for tracking
shipments

B SO Bdsenc BO® e GPS es®
RFID Fanadn S0

Quality Control and Assurance
50 NEHEG 5K BHDDDOSNE

Machine Vision Systems
65D cadd 8o

Image Process

Library
Camera & Optics

lltumination Conveyer

(Robotics) system
L ¢ s / ’
panct /,,/ SOFTWARE

S -
mﬁ

Object

Cameras equipped with image processing
software can be used to detect defects of
products on the assembly.

el SdedE BdncHda ocid ®EH
®eBOO Ozes e50es® Paco®DBS OBDD
DB NDD DG BTD.

Process Control Systems
S5®OR e 808

Sensors and control systems monitor
various parameters during production, such
as temperature, pressure, and flow rates.
50685em 6% HE® L8 BEee»edd
CBHBOG, BO®G 65 5w gueD S
B8R BB BddeEnn DOEB.



Safety
laalelm i)

o loT Sensors for Hazard Detection
&3ed HE®eB® tsew loT eo0edem

o Wearable Technology for Worker Safety
OO OO BEem) StEED BT EeIo®
DDBHCS

o Use of robots to perform repetitive or

dangerous tasks
25NOH®® 6m] gRdteIGD DIHGEES 90
5O esE®) 6MBRIDGTES HB D) BO®

o Emergency machine shutoff systems
®ELB Sy O crBe® iR

o Digital Safety Logs
DBOA podesn @ty-0®S

Advantages of usage of ICT in Production
B8ene»ede ICT doed O3

o Enhanced Efficiency and Accuracy
IBGEDBOD 5t BODesMOB D8 ErEn
5®

o Optimized Resource Management
®e3 6855 WEOIDOLNE

o Flexibility and Customization
DOBDE DD 6329 BOTDDOLND

o Remote Access and Control
20630 6D®®B €5 NEJEB

o Improved Quality Assurance
DO 5OBWE ) Egdn DO

o Scalability
OB 6ODSBOD HTHEID

o Rapid Prototyping and Product

Development
68®0S FEmISWOIE 5w HBeneH
£30DBABDE

Disadvantages of usage of ICT in
Production
88ec»edEg ICT tndoed &8

o Complexity
230V

o Environmental Impact
eNBesd VEesz®

o Data Loss and Failures
e 2eBOO 5w cHOD
o Initial and Ongoing Maintenance

costs
OR® ©® R O Bned

ictfromabc.com

E-government
-8B BHRDGB

ICT plays a pivotal role in the development and
implementation of e-government, which aims
to improve the efficiency, accessibility,
transparency, and quality of government
services.

ICT @85 Begsd Gess ©odbR®EG 68 SEOm
DO O35 BESENDSE IVHEBBMD), ¢360GBID,
BBDewDG 651 RINDOD D Od) Endn DOEB.

https://www.gov.lk/
There are essentially four types of

e-governance.
BBwD @-Mess eNED DV® HDHOW ETD.

e Government to Citizens (G2C)
0868 godBEEO

This ensures that citizens can access a wide

range of public services efficiently.

600BS oDBrES0 gOC MBED B®S®
6t3NDE VHERBOD ER) ®D i VD L&D
DOEB.

List of Sri Lanka government departments and

agencies

B @ 686l 6eLREBBT W HOEDD
@oBe3nd
https://www.gov.lk/government/web-sites

Educational Resources
BB e

https://www.e-thaksalawa.moe.gov.lk/

Payment of utility bills
CB6EIBm DS 6md®

https://payment.ceb.lk/instantpay

Renewal of Vehicle Licenses
D9 PDESY e BOVO

Public Health Services
BO®Hesm 6398 63E)

Government Information Services
Ge363 eIMORNOT 63D

Constitution
B OsDESND

Social Welfare Programs
5823 £3ReN0® OelesD®esS


https://www.gov.lk/
https://www.gov.lk/government/web-sites
https://www.e-thaksalawa.moe.gov.lk/
https://payment.ceb.lk/instantpay
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Government to Business (G2B)
GBS D500

It allows businesses to engage with the

government through e-governance tools.
D O52N0DRDO 9-2E® 6BDRP ®wO®) Gesck
£0® OB OO of) EeH.

Licensing

REsy @) 8d
Procurement
5e3®e3nc
https://www.promise.lk

Revenue collection
PRd Doy SO

Payment Services
6®d® ee3)

Banking Information
Qo 6NOROT

Business Registration
D190 B3Ies8oBs
https://www.drc.gov.lk

Information on Business Organization
D1250 8308IDEG BERE 6MORNOT

Government to Employees (G2E)
6308 6630mEBO

Here ICT tools aid in making interaction
between the government and its
employees quick and efficient, thereby
boosting employee satisfaction levels.

@8 ICT 6®D® Gese 5t OB 6e3DmBS gmd
gL 9O ® MHEDB® SBOO

comd O god, OGBS 65D masBeS
B00® 9®mE 5.

Forms
wmad oy

Gazettes
®es0

https://documents.gov.lk/en/gazette.php

Circulars
Dl

Information on loan facilities
#0590 BBRC 60T
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e Government to Government (G2G)
lola I L Nele @)

Facilitates smooth interaction among

different government entities.
DD ess DD god B0 GgROBEE
EH) S5O €336,

Visa Information

Be3) e0Gs
https://www.immigration.gov.lk/
Aid for Tourists

300D E®) EeswIO
https://www.srilanka.travel/

Advantages of usage of ICT in governance
s EeHedt ICT o8ned a8 O

e Increased Accessibility
856D®BD ) BHO

e Improved Service Delivery
DeBBHEN e 6638 €353

e Enhanced Citizen Engagement
DBERE) e 3088 BB

e Increased Transparency
B8BDenDn Dt BBHO

e Cost Savings
80D 9SOBHS

Disadvantages of usage of ICT in
governance
o5 E®edE ICT odned &8

e Digital Divide
go 6RE®

e Security Risks
POBSD GO

e Technological Obsolescence
DBHD BRe5cD (O

e Resistance to Change
6OnE] BHBO ¥BeOIN®

e Reliability Issues
BEOHESEDOG BEde ®0OE,


https://www.promise.lk/
https://www.drc.gov.lk/
https://documents.gov.lk/en/gazette.php
https://www.immigration.gov.lk/
https://www.srilanka.travel/

Benefits of ICT
MOROT MBDBMEES & SB@®

Social Benefits
083 58o®

¢ Enhanced communication & connection
D:8En% g 55650 6B BRSDMOD

Gone are the days of waiting for letters.
B8 D260 55edc®e 8 DE MIRG 68 OB
B0 edesed B ey,

ICT has shrunk the world, enabling instant
messaging, seamless video calls, and real-time
communication across vast distances.

DB SNV ©rdB, DNDBS 6D BBe]
gOR® ©® e o ®O®) D5 DIG®
ou8edemn 86 OB 6MORNOT DIDBIIEG
R 58D gro.

¢ Improved access to information
MO0t Bem O Endn g 5edma

The internet is a vast library providing
educational resources, news, and entertainment
instantly.

FROVHNEG DGR HEDDIQGE 6@, NS
6858, IS ©® DeITOD® FSDVOD
OB @Red.

Search engines act as powerful research tools,
empowering individuals to delve deeper into
any topic imaginable.

688 XY SRR SHedssn 6PDE® 6@ )
OB, BoeD 8 D0E® @D @S
6833 RBOD 5E®EGHO DEG @R 62f.

Increased civic engagement and social good
8 858 BroRO em 38 Gme

Social media platforms have become powerful
tools for activism and raising awareness for
social causes.

@183 ®RS 608 FENDSIG 5 5813 68D
Be®) crnds BB teHm e 6®OHe® DD
[SlodNezde)

Individuals can now organize petitions, share
stories of injustice, and mobilize communities
to effect positive change.

E®EBSB0 €ty 6558  odihmn BOOO,
FEES6 B88Re D) 6Re) WSO M DO
DS e BO® esem) ¢5eHdS DY WrHddO
BT
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Entertainment
Bexieesnes

ICT enhances entertainment by enabling instant
access to diverse media, including movies,
music, and games, through streaming and

digital platforms.
50 6 oD 608 ®O® B, toBDG
€5t d®ES ) rd BB D5 6DD BBFD

560®me 8 SO® @& ICT Bexleeden 8
8gn mOa.

Economic Benefits
et 8

¢ Increased productivity and efficiency
OEEIBMO &M wVEB®DIO B BHO

ICT empower businesses to automate tasks,
improve communication within teams, and

streamline workflows.
BBES  BDGSn  SOOD, NGB e
eRBedemn OB Ergn HBOOD o® @G
5D®es SRS BOBO OO  DRVBEE
D500 5D ®SOEB.

Project management tools, cloud storage, and
data analytics software improve productivity,
speed up work, and reduce costs.

%0588 wE@2OS 6®OE@B, cloud storage &5

data analytics software @& dEIB® OB
@0, D) 65®OS w0, Bree® af) Wwod.

¥ wrike

CLOUD STORAGE

asand
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Growth of e-commerce and the digital

economy
B-nghess0 e HB0F atvdmed SHD®DG

The internet has fostered the explosion of
e-commerce, allowing businesses of all
sizes to reach a global audience and sell
their products online.

gBOVeHEG B-OrNessecd BBO® 6es3BENc
DO 4t o, BoE g@IBNedE O%eNOORO
emiRe 6&emiBs D cw OO ©&®
0956w Bdiewm - gEObeHEn  ®O®)
BBHHOO 9f) 3@e33.

This creates new job opportunities in areas
like digital marketing, web development,
and logistics, driving economic growth in
the digital sector.

600 DBEOF FeEdOMNG, 6D odVRMDG
& £57565® DS BeSPOR »O i) adeSM
Sv@se OB, BBOE gowed b D
BBRDEO 6w 68.

Improved global collaboration
O:8E@H e 6@ITH BeciBond

Video conferencing, instant messaging, and
cloud-based collaboration tools facilitate
seamless collaboration between businesses
and individuals across borders.

BDen] OSSN, DS SHBE) 5cd® 59
Dom® @ ©cH® § ©®weni®m 6®De®
6ZHmB® ®O®) OENO 6’ EO®EREBS GO
DNOBE 60D ©96EIBDDGBD 5HeDd
€3850363.

This opens new markets for international
trade,  fosters  innovation  through
knowledge sharing, and strengthens global
supply chains.

BB HISBDO  OSCEI®D HBEem) 9O
6DEeeeNEDE BBy OB, cra® 6R®E®
®O®) DEIDeNE®HBS 638 OB, €®
eMIB®B £5ce3i® £ HEBSO WOB.

Innovation and
opportunities

2eDiBened ©® DIDNEDDD oM

entrepreneurial

Online marketplaces and crowdfunding
platforms empower entrepreneurs to
launch innovative ventures, secure funding,

and scale their businesses rapidly.

OVEOD 60RCENRDAS ©® 6w Gdfed
cD8m O OeNO Brs BOO, &#d®ed
HoBn SOBO ow DPTed  OeNd
68®m6nS sdEENn SO OxdeNcBRO
R ®ROB.
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Enhancements of Gross Domestic

Product (GDP)
cE oEBn BdsEmwed OBERE 5O

ICT tools streamline processes, reduce
manual labor, and enhance efficiency,
directly increasing output and contributing
to GDP growth.

ICT c®0@® &% &acdd S8® )
OB 58 e 6EHBB BBeHEDEE OVRM®GO
26w 60BN HHOE DO OB, BB GO
88 o8, &5 DVEDBOD VG HodH
@Ra.

ICT supports the rise of digital platforms, e-
commerce, and data-driven industries,
significantly boosting GDP.

26 6EBG BBHEDG RSB G 6RE 9BE
20DBS oD 688D, B-ENEPBEG &5t D
O cHd® 8 VSO Ered eem) ICT
BB EOB.

Expansion of the Economy
eBdme 5038 860

ICT facilitates international trade by
improving communication, logistics, and
digital transactions, expanding market

reach.
&BBeBemB, rsE® ©® oD OHRGEHR
DDERD) BO®, 6DGEsE 5ed®met 5O SO

88 ICT Ho550 D@D Heym®
€3e36333.

Countries with advanced ICT infrastructure
attract foreign direct investment (FDI),

fueling further economic expansion

Eagn 6mMOROT ®) ©RHDEH DNDBEN
6OoE o8 ©8 600G odgdds
g0e0® b 5eNdsne em Bed®m €3agy

epeciese (FDI) epabegns 6 ef.



Issues caused by ICT
eIMOROT DBENE ) e O® ®OO

1.Social issues
883 ®O0

A) Digital divide
god 6dDc®

The digital divide is the gap between
people who have access to technology and
the internet and those who do not.

o3 6RB® 6y EMORNOT DNDBENGO €5
FRBOVNEOBO Hedms &t HE®EBS M
Detd 6BS gn oo &ed sODOG 68.

Causes of digital divide
o 6RE® grSHD00 REeH® 6Bm

Lower income levels limit access to technology

and internet services.
&) ee)® A0OB ETBHIEG 59 FRDVENE GE3EN
6D 5edmn B8 HOD.

Rural areas often lack the infrastructure for

high-speed internet.
MBs 5edmde 6@em] B0 gledd axiobeHEc
aem 6ODE e 6®rs 58.

Differences in ICT education lead to varying
levels of digital literacy.

ICT gdxsned d»tin® 80 @008 BSOS
ENWBOMDEO 65y 5B.

Older individuals may have less experience and

skills with technology.
80 gloreBsO owesmec S8gRe  &f)
g BH® 59 WesED) BJ.

Attitudes toward technology can influence
usage and acceptance in certain communities.
05D ODDES: DITBLB 6WEOE CWOD
PSS et 5eHDBS DGO 5 BE@THOO
ReeEd® g i 8.

Digital Bridge
gode eend

The process of bridging the digital divide is
simply known as digital bridge.

oS 6P %S BO® HIOBG oS 63nd
6 BOED BWEROH) QI6R.
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Actions that can be taken for digital bridge
oS etind 5w 0D il §o) AV®

Through digital literacy
880G eNDBOmD BBS

Forming organizations and institutions to

spread ICT knowledge among the illiterate.
COS DD gf) Bdes agnd crrn® o) Eed
gOBe:MS pron B85OD8.

Ex. Vidatha centre, Nenasala,
DP education IT campus

DP DP Education
EDUCATION IT Campus

D80 ga® ©80 s ey dymodHie

Implementing device loan programs and

reducing the cost of digital devices
EB0® #06 D0 §oroen 508 5w
D80C 200D BOOe af) BB

Implement government-supported
subsidies to make tablets, computers, and
smartphones more affordable for

underserved populations.
&h) D0 68D HSHEHDGE BEX) 0RO,
oo 5w BSOTemis DENS crden il
Bewd @) 8® e Ol gRHHE ER®
HEMN0 HHr@m SBO.

Equal opportunities for all
56®0 3@® O @RED

Making internet services available for all by

programs such as free public wifi and so on.
eeg OBMB DEes s O3S OB
FBOVENE 50O 5:00 RHED.

Developing necessary infrastructure in rural
areas creating opportunities for them to

access the internet.
®®Re, 36O #Oms IDE ©5®ed® E\en
558,



B)

9)

ictfromabc.com

Expanding Educational Resources in

Schools
8660@ qinesSm 68nd 5Ogd BO®

Provide access to free online libraries or
educational portals that students can

access from home or school.

86350 5Deel 80 em) ensed 80 Hedw Bn
w0 608630 VO Htlome %3
B ENG 60D 3ed®mE @) E®.

Develop a standardized digital literacy
curriculum in schools, covering basics such
as internet safety, productivity software,

and communication tools.

FBVENE POBBID, DB BactIo® 5%
onseden o008 8 O ot
DOHG OB OE eTOR BBSmD B8O
EWBO) DB B 30OBRDE BHO.

Cyberbullying
80 Bd®d SO

Cyberbullying refers to the use of digital
platforms and devices to harass, intimidate,

or humiliate someone.

B BHHO B Y 6RO HB®TO
BB, Do ®BDOD 6w GO SOOO
VB0 658w 58 Ee0® NDDEE.

Cyberbullying can occur on social media
(Ex. Facebook, Instagram), messaging apps,
online forums, emails, and even online

gaming platforms.

BH BBHO BOHO @1 BHSO@ ( £HDR
©6eDe® 60e®, BRE totse, B6BF & BRE
58) 688mB@ &) BB ®Tw.

Addiction to technology
MDMEO RS OO

Addiction to Technology refers to an
excessive, compulsive use of digital devices,
such as smartphones, computers, gaming
consoles, and the internet, often to the
detriment of one's physical, mental, and
social well-being.

DNWEEO GV OB oy eex’ BO
GWENNEE B, OB ©®  HESG
DT IBEE O e5HE 3O e,
sV@w, §B) emSetsi@ ©® GgEODEHERG
RId5) 8803 E80® & 6@,
RDE®BIGEES D) BHOB.
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Effects of addiction

VB S Be O Desz®

Increased feelings of anxiety, depression and
loneliness.

Dot3)d), Brnéim FOBIDG ©H EDO O
BB ) V.

Exposure to screens can cause digital eye strain,
vision loss and headaches.

5O OO 8DMDd#s 8O BBOF g8 S,
680 f)D0 5% 80cnd DEeE®.

Increasing time online leads to fewer face-to-
face interactions, weakening real-world
relationships and increasing loneliness.

&€ HEG B8 B8 BuEnd Guen s5bHE) &h)

BB®O, 3zdz 6Nmed BRem cHde BBOD 5w
8O s BOHOO ey BO.

Excessive use of technology in children and
youth can hinder the development of essential
social skills.

GBS © 6rIDBNGS NG DITBHNG D 6QE

O BO® gosd®s 081X RBED OVADEO
DO Bes s BO.

Addiction prevention and management
eRRVEDO Drerde 658 DEOMDOSNB

Using app timers and device settings to limit
usage.

ODE BE) [BOOO 6ne® OBBY ©® EeNo®
€30B8 O BHO.

Taking well-deserved breaks from technology
to reconnect with the real world.

BeE RGO DD BRSSO
DNBBENEHES BB Sedm @R ®r&e.

Pursue hobbies, exercise, or face-to-face
interactions to reduce reliance on technology.

DDBIG O 80 gf) BOO sew Dedicro®m,
OBEN® 60 Enend Emen LG Be SOO.

D) Spread of misinformation and fake news
D608 emMORCT 5 GeDs OB StBOEe

Misinformation:  Incorrect or misleading
information shared without harmful intent, such
as unverified health advice or outdated news.
08 eMONOT: BOBBHE  CNDEG GRS
coeetS 63 6@ &t Bn 9O DS SO
60O 6MOD 6 BB @ OOE M)
eMA® BOD 6MOROT 68.



Common Platforms for Spread
808 wem e 658m

Social Media: Platforms like Facebook, Twitter,
and Instagram allow rapid dissemination due to
easy sharing, which enables misinformation to

go viral.

@83 ®Rs: 603e3Rw, ODOY e 9e30wE® &
D8 3WeedS 6RHTD® NS 65®ERS
6Re) HdBD gd) e, DABS BrOE 6MONOT
6600t HRO Bl 0.

Messaging Apps: Private messaging platforms
(WhatsApp, Telegram) allow closed groups to

share unverified claims without external
scrutiny.

oD ©de® 60e®: EORD® OO
658w (WhatsApp, Telegram) B

BB 6IOD EDJBHEB ENDG SO
6e) @SB e30Dan WHENGBORD 9f) &1.

News Websites and Blogs: Some websites
mimic sources, sharing misleading articles or

headlines to draw attention.

2505 600 88 ©® DeEI®: EHNO 6O &td
QOB FHWOME OB, gdH®G 6NEY HO®
Bew) 6MB® GO 6o BB 6 BoLdne 6Re)
8.

Prevention and Management
DzErid® 6% DEOIDOIE

Websites like Snopes, FactCheck.org, and
PolitiFact verify and debunk popular myths or
false claims.

Snopes, FactCheck.org &® PolitiFact &8 6®
&8)D SBB BODS 663 DS BTV SIBIBMEH
206 995 woOH ERES.

Teaching users to critically assess online
information and identify credible sources helps
reduce susceptibility.

SR8 6mMONOT BedDmMB®WD Dweedds SOH®O
©® DEOBSHG §OI® BED) @S0 sd&EmBS0
QETHO®. DG 35068EMD gf) BOHOD cesemd 68.
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2. Health Issues
695 @OE

The use of Information and Communication
Technology (ICT) can lead to a range of health
issues due to prolonged screen time, repetitive
movements, and other physical and mental
demands.

6MOROT &) erBedecn mweene (ICT) ©dmn
Er B0 mE®B, 3MOHm® DEMES 58 6DDS
@B ) B BB 68RO 6e39RS BTOR
NBEDO 68 BB ®Tw.

A) Musculoskeletal Problems
®owet® o gt3d B @O0

Non-stop use of a computer can bring about
pain in different muscles and bones of the
human system. The main reason for this is the
wrong posture taken with the use of the

computer

SV@OIDED DO D) SO® BB
58086 BB ®om 63HBDE ©® g80DE
6De®® 4 DG DG, 6®BD HH® 6BNO
sD®EWB NBDEEE BrdE 9dnd BB BIRB.

B) RSI - Repetitive Stress Injury
85OOLE s BENO

Repetitive stress injury is the pain extending

from the shoulder to the fingers of the body.
239NOHS S BEND Gy OB 8O ®dOEE
B3R ey D86 68cmdDB.

The affected areas can show swelling and
hardness that brings out the pain. The difficulty
to move the mouse is a result of this pain. The

cause of the pain is incorrect posture

D® MO 98D, 5 OB, 60D ars 6d.
BBwe Dt SHOO guwey OO 600 68cm6d
550EES. BOOE Qdnd H®RBEG 6O
6®E0 6BROE.

Taking frequent breaks, using ergonomic
equipment, and practicing hand stretches can
help reduce RSl risk.

B¢ D68 @8®, ergonomic Eesdsn 8O

500 w® g Ex BO® men SO@ RS| #dern®
&f) BV ce3ed 68.



C) CTS - Carpel Tunnel Syndrome
ENE 6w sHwESBEG

Carpel tunnel syndrome is the feeling of a

numbness and pain in the fingers.
DENQ  6CID)  OHRDBHNEG BN GO
BVOOO 59 68 erSHOB.

The pain arises due to the pressure exerted on
the wrist. Incorrect use of the key board and the
mouse or placing them in the incorrect

positions are reasons for the syndrome.

B 20D O g O» 6OB® 65NEDS
6D 372 HB. 30T PO 389 B DO
6@t D) BO® 63 T HdE MO R DD
68 BEeH) 655 6.

Ergonomic wrist supports, minimizing wrist
strain, taking breaks, and in severe cases,
medical treatments like wrist splints or surgery
can help reduce CTS risk.

Ergonomic @& 00 epthdm, B Qeds
P86 gD YO, Dedw ®BD, & o
gOEMDE 8 By 00D B3RS0 SB® e®3

®BEsDHO 8 660cs &G CTS ¢der»® &f)
BHLOO cesend 8.

D) CVS - Computer Vision Syndrome
SO ISR CHRQDBED

Staying glued to the computer for 6 to 7 hours
continuously can cause eye irritation, which is

known as computer vision syndrome.

0B 6 W 7 D 0 gRettd sdoménmed
806@s git3de NSO s B el god
D O@E cidd OHQBBHME 6RE HED)
®T6s.

Signs of discomfort include dry eyes, eye
redness, tearing, blurred vision, or head, neck,
or back pain.

oot Brd®, gqueld@ O &, wed ®ide,
©®THERD 6580, 61 B3, eRA@ 63 BOes
68ed eesmeymdec @B 68.

The 20-20-20 rule (look 20 feet away every 20
minutes for 20 seconds), proper screen
brightness, and regular eye check-ups can help
reduce CVS risk.

20-20-20 38c (2850 2005 €32® Dedd 2020
BOW &d) 2068 0 e@®), BoOed HE E3Bn ©®
BB g8 odDe OB CVS gdornd of)
BOBO cesmnd 68.
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E) Headache
Beoer

Headaches are common among ICT users due
to screen glare, eye strain, and poor posture.
Boed B3B38, artida 6de®es 65 chHde B8

650edx ICT #n8m) DO oo &edes
RED D EIed.

Staring at screens for long periods, poor
lighting, dehydration, stress, and bad posture
can all trigger headaches.

8 69 B0 ecs D@ BI®, HOE

eimn, DSemn, PHOSG &®w DO 9GS
Bule Soen eI ®THo.

Reducing screen time, adjusting lighting,
hydrating, and practicing relaxation techniques
can alleviate headaches related to ICT use.
Boed nEG of) 8OO, meime twe SBY,
B3EHG OO smw BBS HOed® PO ugn SO
emMOROT ) 55556dey B DGO SIS
Be30er BODG DG WG,

Correct posture while using computer
sdmgn doed SOt08 9dndd

’

Keeping the computer on a suitable table at eye

level or a little lower.
&oel ®006® 66 B 5B ey 6l @
SDDFDB D) ®THO.

Keeping the distance between the computer

screen and the eye.
V@B BOG 58 eres gd gO D) ®Se.

Keeping the user's back straight against the
back of the chair and keeping shoulders

relaxed.
839 eeBed 68 D 665 BO esic 6ES D)
OB ecwiEReds DR WSO,

Keeping legs vertical to the ground with the
soles flat on the surface.
20 6NEDD BPRDD & oA 6:NCD ®me
€509 BREDS D) ®TEO.



3. Economical issues
8D @O

A) De-Skilling
6300 QYOED gemis 5O

De-skilling is when a job can no longer be
performed by humans due to replacement by
technology.

07 WD) eI OO oy BBe B
BewoOBs &8 IR D8NG OB
588Nsne B8 685D DOLOOD DO6H®D
OO0 e BOE.

The only alternative to problems caused by the
de-skilling is to develop a new skill.

6®® ®dc WEED) gt DO B gSOH
®0EDRD ®» i dD® Dwdsn DS HO
DEBEMDGET OVBDEG WODTDO SOLD.

Some of the lost jobs are as follows.
F o 88 § diBm) S8s0en oo odE
68.

e Driver - The popularity of autonomous
vehicles like Tesla, Zeekr.

Beeds - Tesla, Zeekr 88 e30Eo§nd HOHG
DE B D OV® 59BG BO.

e Bank Teller - Introduction of ATMs and
online banking.
Qoo 6ORY - 3DGoFB 0RH Gy &M
FEDVENE RoomOSNG HESENED.

e Travel Agent - Rise of online travel booking
platforms.
8300 BexiBm - OVE®D 300D
6DBDO) ®eS6e® 6DEM 59Be BO.
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Re-skilling

Re-skilling is the only solution to de-skilling,
which is building new skills to replace outdated
ones caused by technological changes or

automation.

DB OB 60 BSOBHEWOIE Hes)
&8 D BRetd BB WEED) 60DXDD HO WD)
eEAD®) @O ®e3dt WEED) g dBO gts
Do® Besg® 68.

But with information and communication
technology there are many new job

opportunities. Some of them are as follows.
DS 6OROT ) BRHDEH DNDBLNGS HO®
BE 2O B DD DeNE IBIMGE OS.
98} BBIHD 5B SOE 68.

e Data Analys
e Baesm™

e Cybersecurity Specialist
&SRB oo Demader

e Software Developer
®agIo® 30DV

e Web Developer
60 6300BD

e Cloud Engineer
DO 9oB6x30T

e Al/Machine Learning Engineer
250 QED/ ) 9e®ARB @ot3ex3ds

e UX/UIl Designer
UX/ Ul 8bv@rénmde

e Network Administrator
&HE sdHB3IRD
\

e Virtual Reality Developer
OB DB 30BN

e |oT Specialist
loT Sewaswe,

e Robotics Engineer
MRS 9of3e550T



Increased income inequality
Pe® @b Oid) 58

Wealth concentration among tech companies
and the outsourcing of jobs to lower-wage
regions  further  exacerbate  economic
disparities.

DB HOIGD GO DG E0eWREHE DO

& e£f) D0 8D EIORO IS BB @R
20 S @) 9O 008 @ DOB.

This can widen the gap between the rich and

the poor.
cPOBS DHODS 59 3B o ODOG Ol
B woe.

4. Environmental issues
5% @O

A) E-waste generation
QERBENBD gecds SHDBDG

When an electronic device reaches the end of

its useful life, it becomes electronic waste.
QEEWENBD® E3)0®mHBD H1md QG dess &)
B0 B 96EWeDIBD aesgdnkEs DD 56d.

harmful

E-waste adds elements like lead,
mercury, cadmium, arsenic, heavy metals etc. to
the environment.

9B &gds BBS odednd SO
Bu®, Ges8n, Dddnd®, s, Doe@i® S
OHBO QEedDs Doy 68.
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When these elements aggregate with soil and
drinking water, they contaminate natural
resources, posing severe health risks to humans

and ecosystems.

cO® BEcds 683 B NG SEG BO® Dy
B0, T 30D 5855 Nt OB, B&e0
€589 230630 EABDRO 8 639D FODHDBD &S
WOEB.

The following types of diseases are caused due

to improper disposal of e-waste.
96EWEDNIBD esgds KB ©BE Riwtd 6mBLO
BN 5B IO B8R 6di® &tH6eS.

Respiratory Issues, Allergies on the skin,
Neurological Damage, Kidney Damage,
Reproductive Health Problems, Cancer Risk,

Damage to DNA

0% NG, 50 BD eSS D), 3 eI,
Dm®E) $18, s 6395 ®OE, B OB,
DNA @0 on& &®

How to properly dispose of e-waste?
EEEedBD gocds SBSOE Rwsd DOBES
emeeic?

Here the concept of 3R can be used.
c®8E 3R esow@esc O DG BEE.

Reduce
06 g0 &6,

One should buy electronic devices only if they

are essential.
OO0 EHsd®S D 5OLND YERWEIIED EeD0®
B8 ®SeH.

Reuse
DO HeiLwnd ®zSe.

Devices that are difficult to use compared to
themselves can be sold or donated to someone

else who will find them useful.

200 763580 Do) BBOD eeswey CeN0®
D BeEIsHdS O 6O gend DBEHO 6:3
sdB® HOO e HOOE.

Recycle
ol aNeoiss)

If itis not possible to reduce or reuse in any way,
hand over the electronic waste to a qualified
organization and dispose of it.

580 epdnSs Reduce e®3 Reuse SH@0
GNWTD DO HeEmd 68D  HEDGO
96RIEDIBD &ecds o0 & T8 Riwtd BOHOE.



Green computing
20 sd®ENNDEG

Green computing is the practice of using
computers by applying the 3R concepts to
minimize energy usage and extend the life of
devices to protect the environment.

20D SO®ENDG %) PGS DG gO® OO
€5t 8508306 0B BHBD Ceo®DE I IR
e OO ese® 3R sowds o8 OB
sB®&D D) SHOE.

Increased energy consumption and global

warming
Rees adewlcnn 8® e@In MmO Bd
5®

The growth of ICT has led to increased energy
consumption, contributing to global warming
due to higher greenhouse gas emissions.
GIMONOT ®) BRBEDCH MBBE VDG e
RemS sdeismnn 9nE 6@ s gm0, 9BE
OO DG Bed®IDWE  6HNEOE @G
BB 9mE B0 &) 68.

Electronic  devices consume  significant
electricity, often from non-renewable sources,
raising carbon emissions.

9BERBENISD® EtNo® 6Ne®] DD HILSHBG
DD PHOEBE®S IEBG GOn DeBom
sdemIsHG OB, DGR IS Be®OHB 9B
20DE.

Sustainable practices, like using renewable
energy and improving energy efficiency, are
needed to reduce ICT's environmental impact.
ICT & odedn Qdeez® gdd [HO e
5B DEEEBB DD BB &5 DE®RS

IHEDBOND OB Ergy SO OB Hoend
NBDES FO®S 68.

E-WASTE
RECYCLING
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5. Ethical issues
SN ®zOD

A) Plagiarism
6O eOOTOB

Plagiarism is the act of using someone
else's ideas without proper permission and
presenting it as your own.
OO 6DWOBDB KB 6OND GWEDWE®
gemeld B8 gDesOEBHs 6mMOD P O DG
DeR® et 9EdSE BOOB.

There are three main ways to remove

plagiarism from a content.
8 SHBEDED GOD) EDVOTDG @O oD
5B PO DD SO8.

Citing

fol= @) R dn19C)

Mentioning the rightful owner and his/her
information.

€505 OB €5 DNEE/ ErieE 6MODAT LSEWSS
B5BOH.

Quoting

ot le R emIdC)

The use of inverted commas (".....") to identify a
selected or borrowed section.

8B5S O®S 6O HED) BSHOD 8 6w
((“.....7) 58 SBHOE.

Referencing

88O crdd

Specifying the address of the web page from
which the information is collected. This is

usually done at the end of an essay or article.
emMOROT &le3 O @ 6D BOed BBw®k t5e®es
BHOB. 606 NBIDBGES FBDOODEG FOINGCE
&g 6med.

[ Author ] Title of the Work

Glenn, David. "The Price of Plagiarism."
The Chronicle of Higher Education\

17 Dec. 2004: 17. Print.



The belongs and not belongs for plagiarism are as follows.
6O®) 6DVOBOGB BCM) G D 68 5 s 6aO® 6f suwm SOE 68.

Belongs to Plagiarism Does Not Belong to Plagiarism

60 6ODOBTOBED B e 68 6O 6OVOBORD BB 6D 68

Using someone else's ideas without proper Facts widely known and undisputed (e.g., “The
credit. Earth orbits the Sun”).

58 eHs BOOD 6MOTEHD 6DNS GHEDEE 503 6@ cB &5 GENED wlidy (Ee): “e5ad8k
gemel o o) SBO. &3 O bY@ 68°).

Rewording someone else’s content without Your own unique thoughts, interpretations, or
citing the source. analysis.

BB cH0) crRdRBS 60D 6DMsS DeR® s BdR, FHODOD 695 DBeRBLIG.

CEDWER FHROV®DEG MDD BHE.

Presenting another person’s work as your own. | Content that is accurately referenced with proper
DN BEOREENEE D) Ved® 6@ty @EHHD citations.

&08. B8 50 cedOB® 0w BOTOED ems WO &8
SFSDODDES.
Reusing your own previously published work Direct quotes enclosed in quotation marks and
without disclosure. sourced correctly.
6HECOHD BHOBS 60D De® DB IBED e3agy 30 crdd® R WD FTRED DO
68 2O D BOO. 5620 orm @O gro.
Using parts of content verbatim without Materials that are free from copyright and
quotation marks or citation. available for unrestricted use.
cE0a emE) 683 £ erdRSRs 60D H®® SBwwed®s Bemwed 5w B8 OHD DG
FBOV®DEE 6O DD B BH. BEE) Q) ®D B FBDVDDES.
B) Artificial intelligence (Al) ethics C) Surveillance and censorship
250 QED (Al) 6 B S O 5 NOEVE

Surveillance refers to the monitoring of
individuals’ activities, behaviors, and
communications,  often  conducted by

governments or corporations.

D) DB® 3y BIEG®EREHEE HEDODS, Wt3dS
509 BBBEDEMHBS, 6RI6HIT DO Gese) 63 e30e3M
B3 B wOx @R ideenni.

Censorship involves the suppression or
restriction of information, communication, or
ideas deemed objectionable or harmful by
authorities.

The development and use of Al raise ethical
concerns about bias, job displacement, and the
potential for autonomous weapons.

Al &00BR®E 5w DG SWBENEDOG, GLESE) D0ENe 5 DEOBS B8 56D 63 ©Bmo
BEdons on E00gs ead) ocw g8 6RE HBRWD 6MONOT, BBRBEDeHB 61 aemes
®BEO BEAE e5DHNBOD ®Og B OB, BOBE 55O 653 BE) SHOB.
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6. Privacy issues
639€®HBwsO @O

The vast amount of data collected by ICT
platforms raises privacy concerns about data
security.

emMONGT MWBENE BB @5 BB &led DO
@ S0mmME o JEMGE D HoSSID
B8Re 6:39EHERDBO ®TOO B wOE.

Individuals may be unaware of how their data is

being used, leading to potential misuse.
28®EES DB e ®D OB FIDMOB ETD
e 800, B8 wdmEO RE) 6c8.

Stronger data protection regulations and user
awareness campaigns are essential to
safeguard privacy in the digital age.

BDBOAB ®ed 6e39E®mRBOG g0 SDO esem)

BSOS e OB 60K ©® SOBLW
2r0Ds Bde® D100 gsd®S 68.

A) Confidentiality
O®BBENOG

Confidentiality issues in ICT involve protecting
sensitive information from unauthorized access,
disclosure, or misuse

o 0@ %) 5068 ©® 689EBRBD® 6MONOT

godesd  5edmae, 6®»BeOd  BdHO e®3
ebBBeEImEES epdnis) BHO BRSE wrdg 68.

These issues arise from various factors.
6®® ®OO DR 20D B &S5t DE.

B) Data Breaches
ey DOSHS

Unauthorized access to databases or systems
can lead to sensitive information being
exposed, resulting in financial loss, reputational
damage, and legal consequences.

e 6@EE 6] ©ES 60D gHOB06ES
3560® B0 0608 6mMONGT 6HECOD BB 68m)
B o, D8 uBOeeD 6 8os e,
SHEH® NS 39 BEOG 358D s BB ®Tw.

C) Insider Threats
o350 B®

Employees or contractors may intentionally or
accidentally leak sensitive information, risking

organizational security.

6955 BIMOROT 60D DM &S 3OS 63
GIBINDDOTDS BE3SS BB 693 FHHB® 6@
0658 et 6HE B, PHEHHEE MOBSIDO
#DHOD 68.
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D) Weak Passwords and Authentication
eBOR Goese 6B BBBIBD

Poor password practices and inadequate
authentication measures can allow
unauthorized individuals to access confidential

information.

cbde @ose NDDGES ©H GEOMDS 6OD
358 BHDOGE ¢0desd BEemRBBO OvBmD
eMOROT 6OD 56dG HBD @) 5.

E) Insecure Communication Channels
o8y 553868 B

Using unencrypted or insecure channels for
communication (like email or public Wi-Fi) can
expose sensitive data to interception by
malicious actors.

BBHDEHE  BEH)  0CHDDE  GIWE  6M)
gNODBD B D) BB (6B 6m 6eng

Wi-Fi 8z8) Zedmesmwmm Homdaies 60
BOBOED 30658 e BNOOEG DG BIW.

7. Legal Issues
68 ®O0Q

A) Phishing
OB

Phishing is a cyber scam where attackers use
fake messages or websites to deceive people
into sharing sensitive information, like
passwords or financial details.

oRE® GE @ose 6 Gos 6mMORGT D&
50698 6mMONGT 6D SO0 BB GO
@TBOD 5MODBE D5 SENDE) 603 6O atd
0D DO B DotNDOE.

These scams often mimic trusted organizations

to appear legitimate.
608 Do 6RI6HI] TO BB 6@ 6638
8000 B&eese)cm t50D® EXOLNG DO,

B) Piracy
6DIOBO®

Piracy is the unauthorized copying, distribution,
or use of copyrighted material, such as
software, movies, music, or books.

eDYODOG H Bagmio®, BYSD, BB 63
690D DS Im® HB® s gOB gded6ns
80 B0, 6Re) ®dO® 6®3 HBDGEHE.



C) Data thefts
e 6eN0n®

The theft of personally identifiable information

(PIl) from a computer or other device.
2E®EROBEIMEE FHJMIDDE Crmedd  6MORNGT
SVDIDGEEE 653 DM EeNo®EES 63
@S8O

This information includes personal information

such as names, phone numbers, photos, etc.
6@® 6MONGORD HE®ER B, gOOD &owm,
290z MHE 6e39E®BD GIMORNOT FTRED 60.

D) Fraud
ot

Fraud is the act of intentionally deceiving
someone to gain an unfair or unlawful
advantage, often involving financial or personal
gain.

DoDD (37 eI 63 BB BV Nt @)

@O 3CH) e HMO® (OJ6e® Fuds,
ee®’ DO BEs 613 BEORD O gres 68.

It can take various forms, such as identity theft,
scams, or false representation, and leads to
significant economic and personal harm for
victims.

D B 630D, Do) 6 O3 B3

OB OBQ 30dzes ®® HtS god DREHBSO
@G o S o EOBD BKES B DOEB.

There are several types of this.
6®B gm0 BBGD SOS.

e Financial Fraud
Bes Do)

e Identity Theft
FDDBD) 6ENODO

e Insurance Fraud
Oy oD

e Cyber Fraud
8 DoD

e Consumer Fraud
eNBeMIEHD DotNd

E) Unauthorized access

systems
stegnm sE0S8 D@D gudedens grad B5®

into computer

Accessing a personal computer or a network of
computers without the consent of the owner.
aBB®OteE OO 60D  HEeBm
sV 6®] odemm HEGEDO ed®
58a.

ictfromabc.com

89

Stealing
6e0D® SHO

Stealing often refers to the unauthorized access
or acquisition of digital assets, such as data,
intellectual property, or financial information.
60 BB® Y D, YEROG 68 665 BB
6MOR0OT OB BOF OTDBORD edE06HBS
560® B® 6m) gt O WSOB.

F) Intellectual property rights
REDBOR edor HBVSR gBSS

Intellectual property is the intangible things

created in an individual's mind.
REDOG 685 6Y AW B REG V@I
D» Bt BOHBO 6 680Q 68.

They can be inventions, artistic work such as

melodies poetry, designs, logos, etc.
6®n0 »O SBEHE, DISOD HHEE, DX, &SE
OO, @oes® BBz e 6.

Using the intellectual property of someone else
without the consent of the owner is illegal and

it comes under stolen intellectual property.
DS 6WENDEH RJNEDOG 655D GFHOBOGESS
D) BHDO B BediD O» god I eeNOH®
26® @2 REDOG 685 ®HHO red.

e Patent
630550 Resy

A license is given to the owner of an invention
conferring a right or title for a set period,
especially the sole right to exclude others from

making, using, or selling the invention.

20 SH@EOedDDO BB EGD ©®ROT
500D BBD® @D VRHBYEGES. 608 G
6®EODNO; 6O FenHO 600 SHLH&IEG
NBDEO 663 DBEHOO BB 6IOTD.

e Trademarks
6Oge e

Trademark typically protects brand names and
logos used on goods and services. This means
that another party cannot use the same brand
name logo, etc.

NI o) eBSNORE DD WOE ER® 6OSE
OGS 653 6OGE @OLHHEE GO HEDHHEWO
6® EoEermD ®wBm SO 9f) emE®
B806 9D 6dee @men 6.



e Copyrights
5IR® S8

Copyright in ICT refers to the legal protection
given to creators for their original digital
content, such as software, documents, images,
and media.

ICT 8 gyomnm» B8 ) Dago®, 68D, Oz
& s Ot Bes Q3 DBOF FEIVODG
BeH) SHE:MDOTOBO @D & g SBOG
OO,

It grants exclusive rights to use, distribute, and
modify the work, preventing unauthorized

copying or reproduction.

Do gmded BOsy SO 68 HEBBSGeHeHE:
Brerdd®, Do) BBHOD, 6Re) ®dB®O et 63
BOOO o8 ¢BEn @R 6ch.

NCS which stands for No copyright sounds such
as melodies and tracks that are free to use.

NCS &5 58 BHOO Bewmes S Dy o B
8 ez 6d.

Licensed software and Unlicensed software
Resp@® Bacmio® 6® REsy OB dacmio®

Licensed Software
Ry Bacio®

Software that requires users to purchase or
obtain permission to use, often under specific

terms set by the owner.

ode®’ DO HBwldr DBE wed EC SO
Bo®0S 606 OGBS0 B @S0 6:3
NODRO gOesd @R ®eEBB0 DS Bacto® 6D.

Ex. Microsoft Office, Adobe Photoshop

TR00®

Creative Photoshop Illustrator InDesign Adobe XD
Cloud
.
Lightroom Acrobat Pro Animate = Dreamweaver Spark
.
Premiere Pro Premiere Rush InCopy Audition After Effects
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Unlicensed Software
Ry 08D Bago®

Software that is used without legal
authorization or without purchasing the
required license, leading to potential legal and
security risks.

BB0¢ gdesdnis 60D 613 gd®s DRBHG
BEE 6™em® NI WO® ago® 68, 6B
BBOG 5 poSs gOHnd® DD ) 6&l.

Ex. Pirated versions of paid software like
unauthorized Microsoft Office or Photoshop
copies.

goded Microsoft Office @3 Photoshop 80
DB 6®IBO &S Pago®dE SSBeOID gxndie.

Free and open source software (FOSS)
Bemel so 850y @)@ @agmom (FOSS)

Open Source Software
> Yor® dagmiom

Software with publicly accessible source code,
allowing users to use, modify, and distribute it

freely under specific open-source licenses.
58eRed pedm Do B PG WG OEHD
®aco®, SOHBEDBS0 Dewdn DD BEI®
REow 6oes dn wBm) SO, cdntd HHOO
€329 6R&) ®TOBO 98 e3@e8.

Ex. Linux operating system, Apache web server,
GIMP

Proprietary Software
B828 68> ®agmio®

Software owned by a company or individual
with restricted rights, where the source code is
not shared, and usage is controlled by the

software license.

88 O» @c B8 68D 6O 6®3
om0 8B ®acwo® 68, 6@l @®
GG GRE) GMEB®) GO, BIEo® DRSBHEB
BOBS BNODEB IRDEG 68.

Ex. Windows operating system, macOS, Adobe

Creative Suit



Aspect Licensed Software Free and Open-Source Software
. Free to use, modify, and distribute.
Cost Usuall requires payment s0®560% | 55, 36, st 660 o 00 500

6NT6@ B DE HD.

Source Code
Access

BB 6D
8560®e

Source code is proprietary and not

available to users.
BB 6O BBD O o
SHBODBRO @R B IWLD.

Source code is freely available to view,

modify, and share.
BB DG D0I® 6wenmd B0,
6D»ed BHOO 59 6RHDBD BDand SO8.

Customization
SFBODDOBB

Limited or not allowed due to

restricted source code access.
550 660 gedrmn B OO
6BNEDS B 63 gOsd .

Fully customizable by modifying the

source code.
B 6B eONE] BHEOS BBVIMEHES®
FBOTDDOBG DG BE.

Support and

Updates
eI €5
OSOE®

Provided by the software vendor,

often as part of the license fee.
e@e®] B0 REsy ®ESNEd 60D
6 Pacmo® FeEDWOr D 555N
QoeR.

Often community-driven; some projects

offer paid support.
6@e®3 BO ¢5eHd) BBS 6®e®ndE @IeR);
%0 D538 Ged 6mE) N0 WOB.

Ownership and

Owned by the vendor or company,
and users get limited rights to use it.

Users fully own the code they modify
under open-source licenses.

gggi% =306 6o &#6@IDOTO 653 BBHIKAD BB O gmd, | OBE®HES BB Go® RS DD DS
BB D B SO0 BB 2306@EIHNG OB HE0 58bEn HB®
§B88>®
BDO Qrel. T
Security patches are handled by the
vendor, with limited code Public review helps identify and fix
Security transparency. vulnerabilities faster.
OO PGB o® FeEDDGT DB 6e3)g, 3DBSD 685NEDS cHOED) 6BBEHES
DEBDOHG WOH QTed, P e | DEINEHS HITOE DG HD.
O8Dendc BO™E.
Generally reliable with vendor Reliability depends on community activity
Reliability guarantees and formal support. and project maintenance.
BBOBBEEOG ge@dmidzied DOBE on DR DBDBESDG 585 Hremomd e Dmesas
&30 B® ENBIDBEEHS 2D B S OB
DEBOHEE. 2 < )
Examples Microsoft Office, Adobe Photoshop, . . . . .
comoe Windows OS Linux, LibreOffice, GIMP, Mozilla Firefox
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How to protect data
e péE) DO®SD) PIIOE

Firewalls:
B8 806

Firewalls block unauthorized access to your
system by monitoring and controlling incoming
and outgoing network traffic.

&HEG DGO &5tB@en® t5® DB BODO B® HE
DERER BdODBHG BOO 5 NEHG BB BS
580t OGBS e ©EABEO oded HYedHe
FOBO OA.

Passwords:
{oese:

Strong, unique passwords help secure accounts
and devices, preventing unauthorized access to
sensitive data.

BSOS, o5 @dse, oedE OO
g2dBders Hedmn DO DB, BN 5w
Ee0® OB BHBO cemd wOa.

Biometrics:
668038 w:

Biometrics (like fingerprint or facial recognition)
ensure that only authorized individuals can
access devices or systems.

66508 (FtBR D) 617 GXE HENGTEO

8) OBS REEED E®REBHO SOLD Ee5Io®
6] 5808 60D edm DK Wil RO & WAOB.
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Avoiding Suspicious Emails and Links:
50 68 8683 5 € DS weSe:

Refraining from opening suspicious emails or
clicking on unknown links protects against
phishing and malware attacks.

oo 680 8680 iy HBedX OeHO X3

GDIERD) . DR B3OS Dr@He®s HRED
& #BB0 ®agio® ODBS o) 68.

Digital Signature
oD gie®

Digital signatures verify the authenticity and
integrity of documents, ensuring they haven't
been tampered with.

oD giesss BBS 6@ERD 6O & 6®rsS DD
oS OB Fed ©osmd 6w RSO
280t DOEB.

Encryption
6D

Encryption converts data into a coded format,
making it unreadable to unauthorized users
without the decryption key.

COINE BOBE oy S mWISGD DO
sHOVDDE WOD gd, DD RO 6BED
g0 sHBEDBSO Do BEDG 6BTD.



