Competency 1:
Explores the basic concepts of ICT together with its role and applicability in today's knowledge-

based society
eNORGT @) BdBedcyn mneMmed §Bw s, D@D cta® s1cw EHEerS & 6mie) @B IO,
8 QBad o B £s56EiBmD m nwedvene OB

1.1 Investigates the basic building blocks of information and their characteristics.
CB0E 65 eMORGOR B ond® Tow ) Thed 8 euedn B8R O Sdbwxnn woa.
(240 Minutes / 4 hours)

Contents:

Life cycle of data (¢8> 85 dyw)

e Data creation / e SbH@r#nc

e Management / @g@o@Og00

e Removal of obsolete data / g8 e @ds S5®

Data vs. Information / e @0 ded® B 6Ot

Definition of information / endmde 88Re, ebd Sdzesgncs

Characteristics of valuable information: timeliness, accuracy, presented within the context, enhanced
understandability and less uncertainty

D0 6MNOROOR ®S EDBE | MHB® D, BODesmD), gELEDG G 9EVSS BO®, DdEnrLn DOD
Q¢ gDeRIDG ® &f) 4d8EODDD

The need to handle large volumes and other complexities of data — Introduction
D@ HDDDBEDS ) 6DND oSHENDDTH (D £ HEBOD6® d®BE - HTEDDO

Learning outcomes:

Defines data and outlines its life cycle.
et BLODDG DO, e 8D Dyn towmsesn O edB.

Recognizes the strong inter relationship between data, process and information.
e, HEOBG ) 6mORNGT 0 DE DY BRSO &S D BEmSE.

Describes data, process and information.
e, §OB® ) 6MORNOT Be3Snd ®OB.

Describes the characteristics of quality data.
RFINDOD 6MORNOOR ®S B B3O DORB.

Distinguishes data from information.
6O OBS eV 6808 60 HED ®.

Illustrates the value of information.
emMORNGOR OO Bem) .

Describes the characteristics of valuable information.
86635 EMORODR ®S ED®E Be3d wOR.

Recognizes big data, their needs and analysis.
®®) e (Big Data), o6 gdmnm e Bxedaenc BEGSE.

1 rearranged by ictfromabc.com



1.2

Investigates the need of technology to create, disseminate and manage data and information
e &) emGnte, SHEHENK, 6RE) BIdO ®) WEODMOLEB BEE) MBS OGSO BAm®HE DOB.

(240 Minutes / 4 hours)

Contents:

Applicability of information in day-to-day life (®8s®»e) 88med & 60mde Ba 6:3®nsmID)
¢ Decision making / 8%y ®8®

¢ Policy making / 058588 e3wel 88®

e Predictions / gemmmme 88Re & g5edimd®ne S0@

e Planning, scheduling and monitoring / e5t@t® 808, ceecRHc SO ®) eiiesssnc

Drawbacks of manual methods in manipulating data and information.
R0 DO DB, D 58 6IMORNOT BEBODED & s D 5eRed.

e Inconsistency and duplication in data, room for errors, human errors and delay in processing.
R0 DO DB, D 58 EMORNOT BTEBODEE & &S Oy SeRd® D oD D, e rB0ss
B0, ecle HeD D, 6eNORNGT OTOE HwmD DO (BB 4SS B D D08 He)) o) e5rtded® & a4
D® g®e ecis.

e Lack of sharing information and reduced customer services.
BMORNGT 6RE) @THEE E)eNE) 8 92 OB Ge3EN.

Infeasibility of applying manual methods where they can be harmful to humans.
BBeS BB OO dROD &S Bn B gOSMNOE & iy D B DD wE 6WS DO.

Emergence of ICT era (6:0m0t &) 65538568c» D880 (O6E C&0)
¢ Use of IT to overcome the drawbacks of manual methods of data manipulation.

o ®80de® asiwdt DBDE 5eREd @h) 5cdrO® eI 6MORAT &) 5BEDCH DIVBLIE DD .

Usage of information in various domains.
DD OO &t 6MORNOT HDDE.

Availability of technologies related to information retrieval and sharing.
6mMORGT BBEAOHEG B 6RE) BTSHO &) DGl DIDBNGES @) ®HHTD BO.

Development of computer networks, the Internet and WWW.
SOOEMD eNE, FHDVENEG &5 63D BB Brd®® t350OLR®E BOO.

Investigates the development of computer networks, the Internet and WWW.
D@D HEDE, FRIVENEEHES 5t 6@ DB Br@®em& t500VNMNG BBRE O BAV®MH WOR.

Development of mobile communication, mobile computing and cloud computing.
Bo®® 553BeBEH®B, 5o®B® SVDHHDEG ) DN SV@HHNG t350OVA®E SOHO.

Learning outcomes:

Describes the importance of information in day-to-day life.
DEe®e) B8856ed & 6mMONOTOE te®m® SSmd mOEB.

Identifies the drawbacks of manual data processing methods.
as0r e erK® PR &f) ) BE® O8.

Lists the available technologies related to information dissemination.
emOROT 6REHTHOD GG O SOB® MBLN QIBEH®D DOB.

Appreciates the use of technology to create, disseminate and manage, data and information.
e ) 6mMONOT SHEHCE, DESODIDOIG ) 6RE) HID® BED) DIBBHGE DG FOE WOB.

Describes the development of mobile communication, mobile computing and cloud computing.
Bo®® SO®ENDG, O SD®HIMEB B SHo®® B5BBEDEHEEHEH t5odLAMB D3O WOE.
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1.3

1.4

Recognizes the usage of information in various domains.
B0 BesPOE &S 6ORNOT DG HEDI B.

Investigates the safety issues of human operators in various applications.
BBD) 6k 48, BB §rmomB®ORD eedg epomem e Bun dBV®MG WOE.

Formulates an abstract model of information creation and evaluates its compliance with ICT
emGRGs BLENgNe BHe® Bpuie HwWISEE emOD®) 6MONGT ®) By MBBME HO®m B8
SRNEMO gHORE

(80 Minutes / 1.4 hours)

Contents:
Abstract model of information creation (e dmdc SH@Enn BB B eHwasns)
e Input, process, output / epey®, eee®, a8e®
e |ts appropriateness to Computer and ICT
SV®EWEB €52 6IMORNOT 8) BESDEH DIDBLNEG 608, DE geISHD

Learning outcomes:

Identifies the components of an abstract model of information creation.
6mMORGT BV BHE® B WIS 500D HED) OF.

Defines a system / €8s SHODDG OEB.

Analyses various systems using the system definition.
BE0B BHODHE DD 60O BB sE0S Bxedssncn DOGB.

Relates the abstract model to information systems.
B emasn, 6mMORGT BERS HO® BBRSE WOB.

Matches the abstract model of information creation to the main functions of the computer.
30 BB DIVEGES BO®, 6e00ROT HHEHHNE BDHE® DS HwISH ®ESE.

Recognizes the role of ICT in the abstract model of information creation.
eMOROT EV@IENEG BB BErEsm WISE NG 6MONOT &) B5BEDEH DISBEN6ES BWBID HED) ®.

Selects and classifies the basic components of a computer system.
0@ BCO8GD B® 500DD 6a)0) DVBDOLE DOB
(80 Minutes / 1.4 hours)

Contents:
Hardware (ado®)
e Classification of hardware components / £ado® 3068w BBEDOS

Software (®ageo®)
e Classification of software / ®agmio® OBEDOSCG

Human Operators (88¢3 §xrodeeds)

¢ Need of human operators in information systems
sD®ED SE0B Bem) BB SrIdtdsen dmsmIO

Learning outcomes:

Defines and classifies hardware and software components.
EaN0® ®) BacIo® 3000w SVODHEG O DVEDOECE DOE.

Distinguishes proprietary software and open-source software.
B8 8D Bago® ) B F@IGB BLo®DE 6D 6TND HE®) OF.

Describes the advantages and disadvantages of proprietary and open-source software.
B8 585 Bago® ) BD@IG Bago® D 3 o) ¢l Be3d wOd.

Identifies the role of human operators in the ICT enabled information systems.
ICT @85 ©90@ ®tsagn 6mMOR0T eSO B35 §rimdtdse® BB HEH) GOH.
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1.5

Analyses the activities of data processing
ey erBed G§rmmond® Boedssnn wod
(160 Minutes / 2.7 hours)

Contents:

Steps in data processing (55> 500868 BEdO)
e Data gathering / ctfo &65 B5®

Data validation / es® ®og S5®

Data processing / o5 &5cwe3®

Data output / e8> g8c®6

Data storage / c55o ep®n®

Data gathering methods (e &3 S%e® x®)
e Manual methods / es5ede
e Semi-automated and automated methods / eb®-e30momary &) e3D@oam

Tools - (OMR, OCR, MICR, card/tape readers, magnetic strip readers, bar code readers, sensors and

loggers)
6®®@® -OMR, OCR, MICR, 28/e0 8cd®, bt emo Bndne, §BRm 80t Snd®e e506dem ) @0

Data validation methods (e85 ®@o®n B%e® H®)
e Data type check / e dzes o8s30

e Presence check / 05 esde570

e Range check / eses esdesesn®

Modes of data input (e ee® o)
e Direct and remote / esag§ &) gée3d epend
e Online and offline / @¥®®® ) @®es®mD g0

Data processing (c55o &twe3®)
e Batch and real time / &30 39 O5 B

Output methods (8c)» 9®)
e Direct presentation to the user / sd&@D 60> t3aef @8desss SO®
e Storing for further processing / &8g0 e5ce® e ®RE) SO®

Storage methods (e®c® 9®)
Local and remote storage / 080 edwmme/gde3d ®n»e (cloud / D@ad)
Short and long term storage / 60 @ &) & HB® OGEHEG

Learning outcomes:

Lists and briefly describes the data processing steps.
e erweg® B8rdd @iBen Gwo Bondesm O Btiod DOa.

Identifies data gathering methods / 5 &6 BBe® p® vgs eSB.
Identifies data validation methods / e ®o® B6e® 9@ ®em ®SBE.
Lists data input methods / e55o #e)» 9@ @rBtn 6D DO8.

Describes data processing methods / 5o e0e® @® Bedod DO3.
Lists data output methods / 55> 580® ©® @Bty e @Oa.
Describes data storage methods / 55 e®0» 9® Be83od @Oa.
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1.6

1.7

Investigates the application of ICT in different domains
DD Des® E, EOROT B BBEDCH DB 66D BBVGHEG DOH.
(160 Minutes / 2.7 hours)

Contents:

Application of ICT in (6060t 319 e3558e8c» Dietned 6ked®) :
e Education / gtxsese

e Healthcare / ee39@50

e Agriculture / 2a8ob®c

¢ Business and finance / 6 ) 8es

e Engineering / @o86s5¢¢

e Tourism / €306

e Media and journalism / @025 &) 0aS DOLIG

e Law enforcement / 86 d@s0m S8O

Learning outcomes:

Identifies appropriate tools, skills and knowledge needed in different application domains.
DD 6ked® Db & gdms D 60D, WEED) 688 CrN® HED) OF.

Discusses the benefits of ICT in different domains.
D0 Des® esem) 6MORNOT B) BRSEDED DIBBLNE NHDDEE & B e DOB.

Evaluates the impact of ICT in the society
@835 6EOE 6MONOT &) BES68EH DIDBH6E DEE® GreiB®D @ OB
(160 Minutes / 2.7 hours)

Contents:

Benefits caused by ICT / eondmde ) 3555868c 518800 655eds &8 & aBa@®
e Social benefits / e3@e3 S

e Economic benefits / ept3m &58@®

Issues caused by ICT / 600z ®) 658565cHm oNBenecns S@enc § e dan
e Social / es®es63cs

e Economical / eptdm@®cs

e Environmental / e0esdwm

e Ethical / ssep@nmsi®m

e Legal / 668w

e Privacy / 639208500

¢ Digital divide / goB® 68®

Confidentiality / Seessen®cs

Stealing (ee)0w® &®®) / Phishing (o2@z®)

Piracy (6©96538c/ @#3dec)

Copyright / intellectual property laws (8828 / ER®6 6dog B8x)
Plagiarism (©330/ ¢®e) 6D9:0)

Licensed / unlicensed software (R@ess 658/ 68D Bago®)
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Learning outcomes:

Explains the benefits of ICT in terms of social and economic aspects.
6MOROT ) EHESeH DIBBENE Hes) s &) @S o) b SE@® eteEd WOB.

Explains briefly the issues caused by advancement of ICT in terms of social, economic, environmental,

ethical and legal aspects.
6MNOROT ) ESHESeD DBBENecd Erénds es®® SH@HEnn &) 5@es, pbdw, 0edm, BeDINSOD
€50 6eHBW go® IR etERD WOB.

Investigates the legal situation connected with the usage of ICT.
6mORGT ) BBRBEDEH DIDBENG NDDG &) DiCE) 665D DD BOVGMG DOS.

Explains the environmental issues associated with ICT.
6MOROT ) HBBEECH DIDBECG ) Dy eNdesdm e Bun Bedd ®OE.

Explains safe disposal methods of e-waste.
9eEIENSD escds (e-waste) epowSEInd e Awtd SBHe® YO erHwtEd DOB.

Explains briefly the ethical, Legal and social issues in the usage of ICT.
6MORGT &) HBBBOCH DIDBEG ) DIEH BNSOD, 665 5% &G e Ban 66
Be3end DOB.

Briefly explains the role of ICT in achieving Sustainable Development Goals (SDGs) .
BOeNO ©300HD 9EwE DM €®) J6® & MOt ) 3BeDeD DIDBENEHS BMBME 6OGHS
e5c9cER WOE.

Investigates the approaches to eliminate digital divide.
oS 6RBO® bt BO® esem) O $edn BBVGG DOH.

Competency 2:
Explores the evolution of computing devices, so as to be able to describe and compare the

performance of modern computers
2D SOEMDOE DV DG B ) Sttt SO® gddm), sH®END CowiNDE sOFMBE ®edssnc
208

2.1 Elicits the significant changes occurred in the computers from generation to generation with
more emphasis on the evolution of processors

BeD0Sed (processors) sHEMAG 6608 i) gdnrEs 6cg DO8S, sdognmed Be ) ndese
eD»E8, 568G axd GMDOENEG OB
(160 Minutes / 2.7 hours)

Contents:

History of computing (sd®gu»ed @Smiescs)

e Early calculating aids / 83 @®ed ®éi gthdm
- mechanical / @&
- electromechanical / 8555 8§D

e Electronic age of computing / esd®#nxed gemied&m G@®E

Generation of computers (ssd®# es6Besn)

e 1G, 2G, 3G, 4G and future
568 O, 6cD®, 6D, 88 O® ®) 98D 508N

Different types of classifications / 888 esd®gnm dbBoogn @
e Technology (xS®gnc axd)
- analog / 8e®, digital / goBo

e Purpose (=bme gxnd)
- special / 838683 e, general / eeng WG
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2.2

o Size (@)% gxD)
- super, mainframe, mini, micro (mobile devices —smart phones, tablet devices and phablets)
8380 sB®eKRD, @) B3BGEND, B SVGEKRD, DBE SV®ENRD (B30®® 0 - 8380 OB
(smart phones), 0z®@@0 (tablet) sd@#D 309 We®@O (phablet)

Learning outcomes:

Categorizes the early calculating aids with examples.
B8 G®eE ®HM® oD, CEHOH & O BVBDOLNG DOB.

Describes the generations of computers with their features in a table.
D D 3V®ED GBSO G EBBEN DRDD eredss Bedmd DOE.

Categorizes computers in terms of technology, purpose and size with examples.
0@, TN6E IVEGE, DRDBLIE ) 5EENG G5d CImdsn 68D O dbBDOHG DOB.

Explores the functionality of a computer in relation to the hardware and their interfaces
£ano® &) Fened andc Guens G O, sdnmmed SrmdEdr medsmn wod
(240 Minutes / 4 hours)

Contents:

Major hardware components (2362 €ado® €3008wD)

e Input devices: keyboard entry and direct entry (keyboard, pointing devices, touch pad, remote
control, touch screen, magnetic strip reader, barcode reader, smart card reader, scanner, digital
camera, microphone, sensors, graphic tablets, MICR, OMR and OCR readers, video camera, digitizer,
web cam)
60t 8Ot Hedoen, tary Hedosn {dt OGO, cra® ceo®e (pointing device), Betb®m e
(touch pad), g6e30 e, Bebmm Bdn touch screen), BB Sdc Bodmc Magnetic stripe reader),
Bor-65D BEdHG, 63dc s Smart card) Bedmo, BdEemG scanner) oo @M digital
camara) ®8empeminc, toedem sensers), Bom Do (Graphic tablet) HBRS> 85> exneen
Bedme (MICR), gone eoéy Bcdmne (OMR), goie gxnendy Bedme (OCR), 88en] @t®0®,
e3o@moes Digitizer), 60 wt®5® 8}

Advantages of direct entry input devices over keyboard entry input devices
6ROt 8500 BeduEn ceo® DD B tae] e Bedwen ¢0mda D3

Output devices and their features (CRT monitor, TFT monitor, LED monitor, dot matrix printer, inkjet
printer, laser printer, 3D printer, graph plotter, speakers)

uBe® ceNo® &1 Tned ®Emo® {Dremit) B0% »@ (CRT), ¢d 300 esicbomn LCD) ssiehonmas,
e @D Eewid) wchemme LED), 85 ot Gcwe, 855> 8g® @cwma (inkjet printer), et
e, 5% (3D) Qewe, Besond emeymodgncs (graph plotter), 8806 e}

CPU and its compatibility with motherboard
@05 e3ce® Towe (CPU) e, 88 g306c® (mother board) e@®m 8 ®agee® (compatibility)

Storage devices (fixed internal hard disk, portable external hard disk, magnetic tape, Optical discs (CD
Rom/DVD Rom, CD-R/DVD-R, CD-RW/ DVD-RW, DVD RAM, Blu-Ray) flash memory card, mini disk)
DE® coNo® (gD gussmd cad o0 (fixed internal hard disk), Boe® 86 cad o3 (portable
external hard disk) 888> &0, eor® 0, gm® 0 (CD/DVD, CD-R/DVD-R, CD-RW/DVD-RW,
DVD-RAM, Blue-Ray) ese#n @@ eso(flash memory card) ) @) 23 (mini disk}

Parallel and grid computing
BOBDO s5OGHNDG ®) HED sdBHHG (Grid computing)
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2.3

Learning outcomes:
Identifies hardware peripherals and their relevant interfaces.
6o cadlo® estessm(peripherals) ) F0 o€ dc §uens HENI®S.

Identifies the advantages of direct entry input devices over keyboard entry input devices.
6ROt 85O0 BedBEN ceo® DD B tar e Bedwen ¢0mdE D ®HE®) ®F.

Describes the evolution of CPU and its compatibility with motherboard.
®s e5ce® Towed sdEMBG &), BF 500D 65B® OB 50®DDD et wOE.

Categorizes the Storage devices.
PDGED Ee306 DBEDOEE DOE.

Briefly explains the features of each storage device.
€50® eDE® CeNoB®BED ® 6mO6ens D3O WAEB.

Identifies the need for parallel and grid computing.
B@BDO o) eHED (Grid) sdo®ed LD HED) ©8.

Explores the Von Neumann Architecture
e Br® BWBme (architecture) ®eBsgne OB
(240 Minutes / 4 hours)

Contents:
Von-Neumann Architecture (68 @@ SHBmc)
e Stored program control concept / ®&o®c ) DS Towe

e Components (input, output, memory, Processor control unit and processing ALU unit)
000D (2D, 55D, O, IED® TdwWw®E B oD ®FD ) MHBD FTown)

Fetch-execute cycle (ep®d#n - o008 Dgo)

Central processing unit (®as ecey® Fmewes) - CPU

¢ Arithmetic and logic unit / ®$28c ®) o&8m Towmeo (ALU)
Control unit / enge Fowe (CU)

Memory / @ (Registers / e68e3m0)

Data and control bus / e e® e)@®» O

Multi-core processors / @z ®0 ewes

Learning outcomes:

Describes the stored program concept.
B PPeER o st Belond DAOE.

Names the major components of Von Neumann architecture.
6 BH@HS BHBed ih® 00D B8 DOGB.

Describes fetch execute cycle.
OB - Fwod® Oy (Fetch-execute cycle) B30 ®o&.

Briefly describes ALU, CU, Memory (Registers), data and control bus.
®OFDOG o) DS Towe, D Towe, 60BB8DHO ODWEB, EBD 58 eED® 6O 6wI6rS Be3nd wO.

Draws the Von Neumann Architecture model and names its components.
6 BH@s BHBDed wmaBe e D8 00w BB wOE.

Describes the need of multi-core processors.
) w0 BEHEDOQ FOGBLD Be3d WOE.
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2.4

Examines PC memory system to identify different types of memory and their main

characteristics
5850 vmed Powns o Jed ®8 desn wem @S0, 5éne sbndnm Bnw sE8E Betm®mn
DOB.

(240 Minutes / 4 hours)

Contents:
Memory hierarchy (@mD QOOBs)
¢ Need of memory hierarchy / @D QMOBed d®sND
e Comparison criteria / e5ce3@e® SWgmcm
- Physical size (e®98m @) / density of data (e s2550w)
- Access method (5368® 83)
- Access time / 3ed® @@ (elapsed time (® ®» @) / delay (5@em))
- Capacity / %209
- Cost / 8%&cc

Volatile memory and their characteristics (&5 @m0 50 8 ©8 @)
e Registers / 668506
¢ Types of cache memory / 88 ®owm gz
e Main memory / ee5888 5368® ®>wei — RAM
e Types of RAM / 363808 3686 ®mwm g3dzes
- SRAM, DRAM, SDRAM

Non-volatile memory and their characteristics / ®®» 650 @2we 6 DB GBS
e Types of ROMs / &d» @y ®w gdees

- PROM, EPROM and EEPROM
¢ Secondary storage / 288wnm gDGDE

- magnetic, optical and flash memory / 8w, &5m® &) e3te$ng Bow

Learning outcomes:

Briefly explains the memory hierarchy with a suitable diagram.
ety 0zes ©0HE ereyds, B QAODBEG 6wIens erHteR WOES.

Describes the need for different types of memory and their characteristics.
580 dL®OE P Oz DR §d®SDD t® Fed O Ees BeSo AOEB.

Briefly explains the volatile and non-volatile memory.
DHL ODWE €5 BB GNOD BDWE 6wwI6ES 3etED DOGB.

Lists volatile and non-volatile memories in computer.
SOBENDEES TS DHL O 55 GBS 6INOD BHD IBLH ®D WOS.

Describes the characteristics of memory in terms of performance, location, capacity, access method,

cost, physical type and physical arrangement of data (bits into words).
VG 0BG, BB, DM, $edm POG, BB, 6tIBD 5oz 6K CDOR 6MISD DB FHd
PoedE 68 EB® JEd OB (R, DDHORD).

Lists and briefly explains the types and characteristics of ROMs.
B0® By Bow 30z QLB ®D @O, 6IJers DD DOB.

Compares and contrasts each type of memory in terms of access time, cost / MB, capacity (typical
amount used).

9685® R, B8BOIn6/MB ©® D (90D cHBEG amn) ergdss, D D B 30z 58E) 6060
emoB.
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Competency 3:
Investigates how instructions and data are represented in computers and exploit them in arithmetic
and logic operations

sO0Mmerns i ) coectl BGzsEne DOD MoK BEbe®B w6 FE) afndn 6 BB c®emi®
BED) 6ENE) ®S

3.1 Analyses how numbers are represented in computers
sBD0ENmen® o8 BOEsENct wO® ot Bredssme OB
(400 Minutes / 6.7 hours)

Contents:

Need for instruction and data representation in digital devices
oS Ce30® DG C6ELS 5 D BOzsNed DGO

Methods of instruction and data representation in computers
SOOMDE DG EL36CLS 51 e BOESHG 660D PBede

¢ Representation of data in two states / c5520@ &80 55550 Sdeegncs (0,1)

Number systems used in computing (sd®#®ed & 6615 BN 30@5) BSENS)
e Binary, octal, hexadecimal / £8®@w, 8080, 88 cm®xm
e Conversion between number systems / e30@%) 308 god sdHDV®S

Representation of decimal numbers (signed and unsigned)
E®OG 50D BOzesHNG (@RS 56 QWENDS 62ID)

e Signed integer representations / @@#90s &b#0 50 Sz
- Signed magnitude / @05 o@%ncs
- One's complement / dem® gmgdme
- Two's Complement / ecem® exngdmn

Learning outcomes:
Describes that instruction and data are represented using two states in computers.
s0®HMDE G €O DM (1 o0 0) NTDEEE Ce6et] 652 e BOzsENt 6o RO e5tMEd DOB.

Explains the need of different number systems.
BB0) 30D BEOSO@ SO®BDID e5cTER DOTB.

Describes how different types of decimal numbers are stored in computers.
BBQ OV®EE OB o5 SDDEDEE FIDGHG WO Hres 6wwets &l Bemd wOa.

Converts decimal integers into binary, octal and hexadecimal numbers and vice versa.
£®OG o), EDOG, gB0RG B 88 cHOG t350RIORD ®) 5BDLDS 6EED SOVBDHEG DAOS.

Converts binary numbers to octal and hexadecimal, and vice versa.
2800 o5 808G o) 88 c®BG oDOED ®) IBOVDS 6EED OOVD®EB DAOS.

Converts octal numbers to binary and hexadecimal, and vice versa.
B8000 o5 EBOG ) B8 e®OG oD ®) 5BOLDS 6EEBD SOOVDIEB DAOG.

Explains that the MSB is used to indicate the sign when converting the given binary value to one’s
complement.

ee® @ EDBG g®rD Do Xedmnd wrdded® & cdd® 6Dt BOD BB, @men BN WOD DD
B3O DOE.

Converts the given binary value to two’'s complement.
6C® @ COBG MG, 6B X0 VOO LVOVHE WOE.

Explains the usage of one’s complement and two’s complement.
Do 319 6CeMS FHRHODERE NDDEG 5cHtERD WOEB.
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Analyses how characters are represented in computers
oD0ENDB RE, FRHRDBE BOtse oSS emet] il Bwedemme o8
(160 Minutes / 2.7 hours)

Contents:

Methods of character representation (gxesegn 8dzsenc oD ©d)
e BCD

e EBCDIC

e ASCII

e Unicode

Learning outcomes:

Lists the methods of character representation in computer.
SDOMDE DG FREDB BOzSHG OD PO @B ® DOE.

Converts given symbols into a representation scheme.
GED @CE 306D, BoEsENn BB 585D sBOVD®®G DOS.

Describes the advantage and disadvantage of different data representation schemes.
B0 e Bdzessnn BHEE YOO N8/t Bedod DOB.

Uses basic arithmetic and logic operations on binary numbers
E500 00 BEe®) §Bm o OHD 6B VSD cPemr® b OB
(160 Minutes / 2.7 hours)

Contents:
Binary arithmetic operations / 28®x gom ®#> 6®ew@® — (integers only / 8@ ®@#03)
e Addition, subtraction / ®mr) 880, gf) S5®

Logical operations / 08w 6®c»@®
e Bitwise logical operations / @9 gxedD D& 6®enn®

Learning outcomes:

Works out additions (multiple numbers with or without carryovers) — in binary numbers.
EBOG 30, @BHHED 8D B e OB O Dwry SO Be, WOB.

Works out subtraction (with or without borrowing) — in binary numbers.
2000 o), 9B @BOD & O ww 08D O af) BB Bg WOB.

Works out NOT, AND, OR, XOR bitwise operations.
g axendm NOT, AND, OR, XOR &g =68.
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Competency 4:
Uses logic gates to design basic digital circuits and devices
BBD oS 80O 65 £1® SHENHE e®) VS o DD OB.

4.1 Analyzes basic digital logic gates in terms of their unique functionalities
OB® oS VB N0, Tned goos SHdEO0 gEtNdens Duedsesne O3.
(240 Minutes / 4 hours)

Contents:
Digital logic gates and truth tables (o8> W& &0 & o5 OF)
e Basic logic gates / @@® ob8m &6

- NOT, AND, OR, and XOR

e Combinational gates / &R o
- NAND, NOR, and XNOR

e Universal gates / &3%® &6
- NAND, NOR

Learning outcomes:

Names basic logic gates and draws the appropriate symbols of them.
ORBD HBD N0 BB 6O FNO eeHE oo SER.

Draws the truth tables for the basic logic gates.
OB LB ENO Bem s O® (truth tables) e@E.

Identify symbols that represent negations of basic logic gates.
6®0® EN0DE BBEBND HOtesENE DO 306D HED) ®.

Creates truth tables for given expressions (maximum three inputs) .
BCH R HIMBHRO &G 35N DX BVEEG OB (6@ &y 03w0).

Explains the need of universal gates.
000 ENOOE EDBBID &ttER OB.

Explains the fabrication of any gate using universal gates.
D &N DS My Bwzd SHBHE 8D ¢ e5twiEd DOB.

4.2 Simplifies logic expressions using laws of Boolean algebra and Karnaugh map
QB s ®ENHD6E s BE 659 165 BEHE $HDHEES MVBw ® B DOGB.
(320 Minutes / 5.4 hours)

Contents:
Two state logic and Boolean Algebra (€8 g0 otm 3% Qo 88 ®dion)

Postulates (cesmde® 5o gosses) / Axioms (e3O88R0w)

Laws (88) / theorems (g568c)
e Commutative / e€®®3)c %6563, associative / €500 &5

Distributive / 860 263
o |dentity / es%®e®s, redundancy / 3@88%s5
e De Morgan's / 8 e®i®se® &m0

Standard logical expressions / ©8®> b 5®
e Sum of products and product of sums / ®#Desles 6Dmnnm 65 eDBESeE QLI

e Transform SOP into POS and vice versa
BEVDEHGE 6DDBEHES GDWDBHEHRGH REFDEO &) BOVDL 6@ SODVDI®EG DAOB.
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4.3

4.4

Simplify logic expressions using / %8 gm® 6O SO
e Boolean theorems / @Bs ®m60s ndoecs
e Karnaugh map / @63 8800 6Hdmecns

Learning outcomes:

Describes the need for simplifying Boolean expressions.
QBB 5on® 85O SVe® FDGBED 5tHtEd DOE.

Represents logical expressions in standard forms (SOP and POS) according to the given truth table.
6C® @E B35 DRDD FRRE OB DVBD HI®, 380D EIMIOEES HEssNG OB (REFDEHESEE DB
€509 BOWBHRREE BEIDCE).

Transforms SOP into POS and vice versa.
QEIDESEE GDWBEB, GDWBHSGE QDG VOO ®) SOV 6@ SHOVDMEB DOE.

Simplifies logic expressions using Boolean theorems, axioms, De Morgan’s Laws and Karnaugh map.
QB ®BEES, 5cecERd BB, B8/ ®nreSS, B 6@Ins HBEEG 5® D] BBHBE HHDDEESE IV
5I® 6O OE.

Designs simple digital circuits using logic gates
LB ENG BDERS BOE Golm &dsd BHEngnn OB
(240 Minutes / 4 hours)

Contents:
Truth tables and logic expressions for their designs (up to three inputs)
SLENE EH) DB O 58 MHBDD HIBD 6(IE) BeS® (epe)® 03 5 6))

Digital circuit design / eoSo &3O SH@rgncs.

Learning outcomes:

Identifies situations to apply logic circuits in day-to-day life.
DBeme) BB & oMHSw b0 6mI®D Wil 3D HED) .

Designs logic expressions and truth table for identified applications.
BDED) OB 6KED E®) BB DR €3 DIVBD MG SV@IFEH DAOEB.

Designs digital circuits / goSo ds0 St@ngnc OS.

Explores how combinational Logic circuits are used in CPU and sequential circuits in physical memory
s exoe® Towend oo e98n omen® (physical memory) g8 ¢aE®n sBsOGSS (sequential
circuits), FmRED aBB® 50O B DO® PIOE ®eDBHMG DOB.

(160 Minutes / 2.7 hours)

Contents:
Building blocks of CPU / @as &5ce3® Fowmed oen® Joo
e Half adder / e®thwemn o Full adder / gvgmmeme

Storing bits in digital circuits / oS 850 Re B G SB®
e Feedback loop / g8eeslsgn @esc e Flip-flops / 88eeng

Learning outcomes:
Identifies the major building blocks of CPU / ®0x escte3® e 196w oen® Joww oge) 68.

Creates truth table and logical expressions for half adder circuit.
gBHDED 3830 BE®) BB DB ) DVED G SHV@HENn DAOE.

Creates truth table and logical expressions for full adder circuit.
BEINDED B3BSO BEH) BB OF) ) DMVBD 5I® SHHBIgNE WO .

Briefly describes the usage of Flip-Flops / 88eeng 9850 6m0enes B30 woa.
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Competency 5:
Uses operating systems to manage the functionality of computers
sdnenD S§mdSO6 De®mmdine SO0 6®ewr® &8 B DOB.

5.1 Defines the term computer operating system (OS) and investigates its need in computer systems
obosnm 6®enr® od8r B et sdmdnm BER8EE ne 6@emr® sh86d ¢desmd Bbmmr
DOB.

(160 Minutes / 2.7 hours)

Contents:
Introduction to computer operating system (e3d®#nm 6@e®mn® &ENSG ©TESDD)

Evolution of OS (e®e®@® s&086d sdemdns)

Main functions of an operating system (9@ 6®65E® SEABGD G IVEGE)
e Providing interfaces / exdc @u#ns (interfaces) @@E®.

e Process management / §mo® oE@xo0800

e Resource management / 6385 @g®20080c

e Security and protection / epde5e® & edSssnc

Classification of operating systems (6®e®»@E® &¢08 OH&ONEH)
e Single user - single task / & sd&e» - T =be

e Single user — multi task / &> =s08e® - ¥y VG

e Multi user — multi task / @& 0B - DK ®IWG
Multi-threading / @ eaScio®c

Real time / 205 @

Time sharing systems / @ B®es &8

Learning outcomes:
Defines the computer operating system / esd®#nm 6@em@n® oSG cSm gbd cBod.

Briefly describes the evolution of OS / e®@e®»@® s£086c sdemdn emlens D50 OB.

Identifies the main functions and the abstractions (directories, files and data) provided by the operating

system to the user.
6®@6nEd® SENSGD BB DD 6 SVBEDEE MHBG 608 606HEE HBENBGS @) 6E®
BTGB HED) B8 (6ENY DB, 6ENY) 5% CBM).

Describes how the operating system manages the resources of a computer.
6®6emE® &8 OGS SO®HDEE 585 DEBDMDOLNEG DOB PMIOB DO AEB.

Classifies the operating systems based on their users and tasks.
VG o) T 98D OB SVBRDES and 606mEd &S OVBDOEG DAEB.
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5.2

Explores how an operating system manages directories/folders and files in computers
0®emwE® s&8nE OGBS SHEMDEE DG TS 6mX DHE® 6B @A) DSOWMDOMB DO® FWIOB
@886 OB.

(240 Minutes / 4 hours)

Contents:
File types / em db®
¢ Need for file types / emng db® D@ edmsond (.exe, .jpg .txt, etc)

Directory and file organization / e »@OF €3t 66 30DIDEG
e File hierarchy / emx Q6B
e File systems / e 808 — FAT etc

File security / e e6w53®
e Passwords and access privileges / ¢ ) g68® Be® ddgene

File storage management / e®@ e0@E® DEODDOLE
e Storage allocation / ep®ce Benesecs

1. Contiguous allocation / ®¢ Bwesencs

2. Linked allocation / es®z& Semesencs

3. Indexed allocation / gxg®@m Seesenc

Defragmentation / ga8@#i0®c

Maintenance of secondary storage / 980D D0D HOSRO
¢ Need and outcome of disk formatting / t0 ®t0e8 ®t3d® OGNS ) BOHO

Learning outcomes:

Describes files and directories.
6mROI 5% 61X DHEOS BHODDE DAEG.

Briefly describes the need of disk formatting.
20 eHIBDOMEE FO®SND 6:I60S B3O WOEB.

Identifies the need for file types.
66NE) OVBOE FOGIND BEDIBSE.

Lists attributes of file and directories.
6EROD 5% 6™ DHEOD BWEBBLN @IBLERED WOB.

Describes the structure of the file systems.
6mA E8GD OxMe Bdd DO3.

lllustrates the organization of files and directories.
BENY) 5 6MIK) PHNEBOE t30DNWE Bew) .

Briefly describes the methods used in file security.
emROD OIS 5e®) DDwE BRDO 6lsns Be3od AE.

Briefly describes how an operating system manages file security.
6®6mEd &8 BBS 6mMK IODBHG DWEODMDOLNEB DO 6wet i ewdens Btimnd DOE.

Briefly explains
e Contiguous allocation / (®¢ Bmdesencs
e Linked allocation / e@z& Beesencs

¢ Indexed allocation / exnwd@n Dmesmnc
emO06rS &toERD mOB.

Describes defragmentation and explains how it occurs.
55e0xc (Defragmentation) 8e3o06 6 Do Be D6 emwetd et etwiEd mOB.
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Explores how an operating system manages processes in computers
0®emr® s&D806, SH®HMDE QG FEIE® DSODMDOMBG DO® EWIOn G®edsgns o

(240 Minutes / 4 hours)

Contents:
Definition of process (§mmmed SKoDms)

Interrupts and interrupts handling
gx0c Ded (interrupts) e® gRORDE® HBOOD.

Process management / (§)s® @e®a0mOgn)
Process states (§wios o5550)

Process Transitions (e e30w®#0c)

Process control block (§wmim® e @85800)
Context switching (ese5cte® 380»)

Process schedulers (§wmic® So@mbEn)

Learning outcomes:
Explains processes / Swmo® ©usE@ wOa.

Lists the operating system tasks when a process is created
BI00EE SHEIG D &5ty 606HEB sEBEE IBEBEES @iBeln ®D DOE.

Lists the types of processes / S§mc» dbv® @Bty ©DDOS.
Lists the process states / wo® g0 (55550) @By ®D OB
Explains process termination / S 81380 d8320 DOS.

Distinguishes a process and a program.
BI® o) DOER® g0 60DMe OB,

Explains process states using the seven state process transition diagrams.
E6® on@sned 655 ade3d) OresesDms’ areds SmIE® 5o®snc S5 DAOB.

Describes process schedulers and scheduling policies.
B@m® Be@mOMEG 656 Bo@mosn 5858 Belod @Oa.

Compares long, short- and medium-term schedulers.
ERmd®, 6B 65t BD5 MBS BudOLN e5e3e.

Describes multi programming and its needs.
D8 DO ) OB dms) B3O WOB.

Describes time sharing systems.
E S (time sharing) s¢08 Be3o0 DOE.

Compares multi programming vs. time sharing systems.
) »PERRHG LSOO DED O E Bwesw S8 esesel.

Defines context switch.
e83eties 385D SHODHG DAB.

Briefly explains turnaround time, response time, throughput time and waiting time.
63060 DIQE, VG O WIRG, &SSO DIRG &8 tNRD FHEE MEG 6I6HES D3O DOB.

Briefly explains the process control block and lists its contents.
Bem® e 8506 (PCB) emdens 8630 w06 d8 glo® ¢z @iBedn ® DOB.
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5.4

Explores how an operating system manages the resources
0®emwr® s&8nE sdntnmnD 68ss WEBDWONB WONES emets ctl ®ebegne wda.
(240 Minutes / 4 hours)

Contents:

Memory management (oo DE@®DOSIE)

¢ Memory Management Unit / @ ©g@»o0#n Fowmea (MMU)
e Physical Memory / 6295w @

e Virtual memory / o35 &m0

Input and output device management (g2, 38 EeNo® DESBDOLNE)
e Device drivers / ¢esio® 0w ®agtmio®
e Spooling / ®8®

Learning outcomes:
Briefly explains the need of memory management and Memory Management Unit (MMU).
DD DEODOHG 655 BDD DGO FTowde (MMU) gdmnmd tsodess & etorgd wod.

Briefly explains the virtual memory / g0z ®@mmn 66 eewiEd wOaB.
Briefly explains paging and mapping / 8Qo0#nc 6% gxndzsgns 6mdens Be3od @oa.

Briefly describes how an OS manages Input and output devices.
6®@6mEd BENSG OGBS D BB 0B DEBDIWOIMEB DOE ER® g5c® 6wlens B30 WOa.

Briefly describes device drivers / ¢e0® 00® e06ms 8630 DOG.

Briefly describes the need of device drivers.
Ce30® MDDOE OGN 600608 Be3md DOE.

Briefly describes spooling / ®8® (Spooling) em3ens 8636 ®Oa.

Installs appropriate device drivers when connecting a peripheral.
Ce0®EE e8RS b BO eedE Hdw ®agto®me t5eH WOH.
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Competency 6:
Explores the data communication and computer networking technologies to share information

effectively
DB gxe®s 6mMORGT 6de) @S BeH) e BX5eDe® ®) SOEEHD HRWOH MBBMES redsenn
OB

6.1 Explores signals and their properties
o) (signals) e e @ wedesne @dd.
(160 Minutes / 2.7 hours)

Contents:
Signal Types (esoee) g3dzes)
¢ Digital / o8> ¢ Analog / &5e®

Properties (@#n)
e Amplitude / Beende * Frequency / 305D
¢ Wave length / ©%o® e@®c ® Phase / ®@®

Propagation speed in a media / @®scm 5000 686X

Learning outcomes:

Graphically represents digital and analog signals and their properties.
oD &) 5L o) 0 TFNed @E EENdD B Hdeessnnm OB,

Solves problems related to the relationship between signal properties.
&30R) @ 0 &S BB oI § ®rOg Beset.

6.2 Explores signal transmission media
o) 58edusn s websgnn OB,
(160 Minutes / 2.7 hours)

Contents:

Wires — Guided media (Twisted pair, coaxial cable, Fiber optics etc.)

Slees - i@ ®as (Guided media) {gc®® @oe (twisted pair) es@5sm 63D (coaxial cables), gm®
o83 (fibre optics) e}

Free space (Bcmel gdmn®) — Unguided media (868 650 @0x5)

Properties (@#n)

o Latency / @370 / @@

Bandwidth / @ esge

Noise / 630

Attenuation / @e®» 8® /Redsns /Dtecd®
Distortion / 8ma&c

Simple topology (es¢@ e30@ma) : point-to-point connection (esagy @B 5BDSLDID)

Learning outcomes:

Classifies media as guided and unguided media.
B6E ®) B6E 600H D®EES DS OVBEDOHEG WOE.

Describes how latency, bandwidth, noise, attenuation, and distortion affects signal transmission.
QB /5@, RIS SSR, IO, Deecd® 5t SwwaBd, 5o BDBEDEMB 6O RDEENSES 66eE]
eeld BeSond OB,
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6.3

Investigates how digital data is encoded using signal elements
80() Bero® tNBnens golD et penond (encode) @dsies] emesl il BB DOB.
(160 Minutes / 2.7 hours)

Contents:

Agreeing on signal elements to represent data (a protocol)
e BOzes#HME0 o) B@o® B &8 O®S D®mD (Bne@OBE)

Two simple elements (836@ @0o® 6cwE)
two voltage levels (amplitudes) / eEg0mo» @O0 (Bedend) ecmes

Other possibilities (e®o& ©85mm) - briefly / emOecmes
* Frequency / 30256 ¢ Phase / 2@?®

Changing speed of signal elements / &0 G@0o® 60xe3 6® 65®

Need for synchronization / es®@5tomogned gdmnmId)
e Timing (@ ®#waa) / Clocks (Ssedewm)
¢ Manchester encoding / ®s560e300 epneSomc

Handling errors (ecis ®z8300®)
e Example: Parity / es®=08

Learning outcomes:
Graphically represents encoding of digital data using two voltage levels as well as Manchester

encoding.
B8 gm0 6cms 658 Brred0l HEIHNG NDDEEHS HoldD D HGDDDEG LNESMODE BOresgnd
DOEB.

Describes the possibility of using the changes in frequency and phase as signal elements.
£5002) B@lo® 6@ 5oDHDEE ) DEIGE 6D0ES BOH® D) BHe® WD BLdd WAOEB.

Explains the need for synchronization and describes the problems that arise when the transmitter and

the receiver are not synchronized.
OV DOLNES GFOBLND 5THTER WO, BBEHBWEB B EINDE HOFRHD 6DD ¢OENDE 65T HED
@0E D0 wOEB.

Compares and contrasts the relationship between how fast the signal elements are changed and the

bit rate in simple two voltage encoding and Manchester encoding.
BrDB30Y MG €58 0@ 6IBIHED) 6EmD PEDDDEE DY Begmd €59 3500 G@lo® 6DNeS Be®
68®6@ DO® 3 DOtE O BRSO e5ctsE® 0 BescesE® DAG.

Describes how the parity bit enables detecting a bit error.
R el gadoOgme SHBO @O DODD uS D5eS ewets et 3o OEB.
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6.4

6.5

Explores the use of Public Switched Telephone Network (PSTN) to connect two remote devices
£06830 cenom e BRSH BB emng S8 gbmd® eheed (PSTN) don webssne DOB.
(160 Minutes / 2.7 hours)

Contents:
Public Switched Telephone Network (ee)g 8388 gdod® eHEE)

¢ Providing a circuit between two points that can carry analog voice.
BN® 6emS g 58® HES 6MME) WS 30BOGE @R 6.

Modulation, Demodulation and Modems (@bes®c, Bt 656 6@RBE)

¢ Encoding data using analog signal elements.
85630 30(2) G@0® NDDEEHES EBD EIGBDNDEG.

Connecting two devices using Modems.
Ce06 6emE 6@MNBG BB dBeHWO BRSR SBO.

Learning outcomes:
Describes a PSTN as an analog voice carrying line.
ee3g 389D oI eHE® (PSTN) 3860 @S 6m® 3 BmE 6@ Do ®OE.

Describes how modems modulate analog signals so that they can be sent along a PSTN line.

ee3g, 300 g6mO»® eHE (PSTN) @® 8665 5cdi ®& 3B, 3563® o), 6RINBG BB FRMEDEG WO
emeticsld BSnd mOB.

Draws a schematic diagram depicting two computers connected using modems via a PSTN line.
ee3g 8300 gdwmd® eHE (PSTN) ®den 6@0®n N8 60 ©BRSR D¢ SO®HD e YEI[OES O
B30 emed®m Ozes 0HmHD GER.

Investigates how the problem of connecting multiple devices into a network is addressed
HEGDO, i £)0® BDSR B06e® ardg Bue) wdes ewetd ¢l DEeHG DOB.
(160 Minutes / 2.7 hours)

Contents:
All-to-all connections are impractical
8rde0 Brde (all to all) &850 Bd® Heci®m 6ende.

A solution: Bus Topology (Besg®:5: @63 e30@me)

e Simple / e36@ @®

e Problem: Controlling access to the bus (media)
®@c0@ &3 BOe®EO yedn B® HEHEG BB (BHAS)

Other topologies (6®»% &0@m)
e Star / @0 ® Ring /&g
e Mesh / @c8

Simplifying wiring (Slezes &z8® e30@DOEN0)
e Hubs / on®x e Switches / 38®

Learning outcomes:

Demonstrates the impracticality of connecting large number of devices in all-to-all topology.
E220® BEE o0 Brded B BSOemn OGS 6BRSE BHeB® 6®tSEID HEHGHEG WOB.

Demonstrates the simplicity of a Bus / @& 60@med ©6@ 88 echman OB.
Draws diagrams of different topologies / 888 e830@md@ ¢zt 5005 Ea.

Describes the use of Hubs and Switches to simplify the wiring of a network and compares/contrasts

their functionalities.
eHEGD &lmes &tEd® o SO e ®R o) 80 86 Bend @6 el BHEIMDBOGS E30esseDEH
®) SesotsemB DOB.
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6.6 Explores the role of Media Access Control(MAC) proto

scribes the need to uniquely name devices (addresses) so that the sender and the receiver can be
identified.

OB (sender) &3t @RS (EI®DE),receiver) HEH @O0 B DD BVE Eedo® EDDS 6QE 5O (BB
68 BVe® DGO B30 DOS.

Explains the role of frames as the unit of transmission.
©Beesn Town 6@t MO BB BId ®OE.

Describes the need of a protocol to ensure orderly access to media with respect to a bus.
88 BS0emn0 exmE O 8 @30 PODS O ededd wsSn SBHOD Br@OBHD OGSO 3THTERD
DOE.

Briefly describes the evolution of MAC protocols from ALOHA to Ethernet.
MAC 8c@d8ec ALOHA 80 Botemnd e edemdn emlenss Se3md mOEB.

6.7 Explores how the multiple networks are interconnected to form the Internet
gSobehHen SHEEn Do g DHDR Hr gBb BRSE DoODes eweticid weduinn OB
(240 Minutes / 4 hours)

Contents:
A device to connect two or more networks — gateway.
6200 ®® (gateway)-eHE 6cmE 63 D) HENWE 683 HBDBR) DE BT Lo,

Need for globally unique uniform addressing independent of MAC addresses and LAN technology
MAC B86wm@80 &) eSMB6 ¢HE BSHBO SHnsD O 6@iBn go®s Fmimd 6E SOOD ed®@smID.

e |Pv4 addresses / IPv4 6@ S%@
e Assigning IPs to networks / eH@ t3se®) IP 608 e5cdB®
- Sub-netting / cesehHemo
- Subnet masks / eesehe ep®dsns
- CIDR notation / CIDR eowmencs
- Private IP addresses / 6e59&®@w IP 6@
-  DHCP / &8m howm e So@ddn

e Scarcity of IPv4 addresses and IPv6 as a solution (an overview)
IPv4 608 8o tse®) Bee® eees PV 6 (eg dneld@énce)

Finding the path to the destination (#®55mG G ) ® B® 6631 ®tSO)
e Routing and routers / ® ®z868® 5% ®o 8300
e Packet switching / 6208 5®®&)5¢®

Best effort delivery / 6®@¢) ®c®6e® smie ® co5en®mn
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6.8

Learning outcomes:

Explains the role of a gateway device in inter connecting two LANSs.
SN HE D FSL BBV B & 66000 Bem® BB Beind DOE.

Explain the need for a uniform, MAC protocol independent addressing scheme and how IP addresses
play that role.

8008 MAC 80@08ens 310D 6l @®nm gd®smId e5ted 0O IP 6@ D8 58w DO®
OB 3TeED OE.

Describes the role of subnet masks.
Co5eHE eD0sNed 58D B30 DOB.

Calculates subnet masks and IP address ranges for a given block of IP addresses and network sizes.
6c® ¢ IP 66nE 2O0@GE®O 6% HEDOR H®IGEO gHd Ce5ehHE dosn 6 IP 6@ 5t ®smmc DO8.

Describes how DHCP is used to dynamically assign IP addresses.
®8D B IP 608 e5cdB®0 DHCP 978 wdies ewmet ctid Se3ond da.

Describes the role of routers in finding a suitable path from the sender to the receiver.
6580366 30 BB 6N L) O 6303 BT Bowtydted BB Beld Oa.

Explains packet switching and best effort delivery in IP networks.
68 BO@GLD ® IP eHede 6Re) ®de® eme ® M e5tmted wOR.

Explores the role of transport protocols in the Internet
gsoteheed g8 ghwgn BSOS (transport protocols) 980 ®eBagns DO8.
(160 Minutes / 2.7 hours)

Contents:

Delivering data from an application process to another application process
605e® S§OBGD B0 DO 65e® §HOBGB®O e 6 HTd®

e Multiple applications at a host identified by an IP
IP 6cn@05S wemn®s e5mdm (host) ®® ece®

- Multiplexing — multiple end points at the same IP
-y 300G - D @ IP 6:@D® 4tS DY) 5D @BBBG

e Ports and port numbers / 6268 (ports) &% 6wedS oD

e UDP
- Properties / ®#n - Applications / ece®

e TCP
- Properties / ®#n - Applications / ece®

Learning outcomes:
Explains that it is not sufficient to deliver a message from one IP address to another by demonstrating
that the communication is from process to a process.

0 HOBrm 80 05 BOBrmO w5edeme pebmmnn S8 OB, O IP 6ci@dm 80 ¢d»s IP
6@EI®DDO SMBGD cd® 5@HENDS DD D Bedd wOE.

Explains the need for multiplexing messages and how port numbers identify the end points.
S8 DESODOLNEEHS FOGBIMD 5% GEOS oD D QDS HED) MRS 6wets crid 3o WAOB.

Briefly describes the functionality of UDP and lists applications that use it.
UDP8 8wimdsidn 8556 @0 dn 08 @0 6688, @iidtin e mAO8.

Briefly describes the functionality of TCP and lists applications that use it.
TCP8 Smindsdn Be3md @0 D6 8 ©O® 6ke®, @B ®D DOG.
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6.9

6.10

Explores some applications on the Internet
gBobehHeed g8 6xe® Sonts webwsmnn DOB.
(160 Minutes / 2.7 hours)

Contents:

Domain Name System (©e3® «7® &&08cs) - DNS

¢ |P addresses are hard to remember / IP 608 @5 @) @t&e® cSwdmd
¢ Human friendly names / ®»® 8p&@ @

¢ Hierarchical name space / Q608 e0® gdmn®

e Each domain is responsible for managing the names under it
€500 De@mOR B® DS &S MO WSEMDOME BH® OO S DD

¢ Top level domains / @®g ®006® &e®

HTTP / gdend oe&e®dt Snedades

Client Server model / ee3@neciesm-ce3dre)nm ewmasico

Learning outcomes:
Describes the need for human friendly names instead of IP addresses.
IP 608 60500 @150 BnBE D@ gd®EMD Bednd Oa.

Explains the role of DNS in translating names to IP addresses.
®, IP 68 6@t 30OVDBG BHeB & Des® @ BENBEHES B)YBd e3cHtER OG.

Graphically represent the hierarchical and distributed structure of the DNS.
Des® @ 5ENBEH QODB ) Dedmay emas, Ozes BOBS ENE0eneS Bed WOE.

Describes a simple GET request and its response in HTTP.
0@ GET ane® e 8 HTTP 88 589100 8edod @os.

Describes the client server model using DNS and HTTP.
DNS & HTTP 278 06 eedenecsiesm - ee3oneinm emase S8 wod.

Investigates the role of reference models to describe the network architecture

e BV®8x (network Architecture) Beod 8%@ escen g ewadde (reference Models) 980
Bb@®E DOGB.

(160 Minutes / 2.7 hours)

Contents:

TCP/IP model

e Application / esg® e Transport / 5®xgn

¢ Internet / gsiobeHen ¢ Host to network / es5momed 80 eHend
OSI model

e Application / esg® e presentation / @8z S8®

e session / &8 e transport / g®xogn

e network / eHe ¢ datalink / e3> &€

e physical / e®98®

Learning outcomes:
e Describes the functions of layers of TCP/IP and OSI models.

TCP/IP &5 OSI gxoa8 8500@ (layers) 508 850 2O8.

e Describes the data units in different layers (packet, frame and bit) .

B8R S0 e Tow BeSod woB. (6eD8, N e® ).

e Describes the data flow in a network using TCP/IP and OSI models.

TCP/IP 329 OS| epemas 0Dens eHRem &5 ®@IM® St8od 6.
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ication and protection of devi

6.11 Investigates the security aspects of the comm

Internet
FBOVHEED SBVSR DO Gt CSI®OR 8005 €58 e58HeDcwed g o N6 BOVBHE DO,

(160 Minutes / 2,7 hours)

Contents:
Encryptioprand digital signature’™— basic idea
@8> ed®ed (encryption) 6% gofo gsien® BB eH:

e Education/ better awareness/ good practices < gtmeoc/ crr®ds @8/ eme 5dtg,

SEOE) epdessy BOBO 8 H3nemmnE BOOO 658 58 6LEO®RD® BRODE DG 6wI6neS Beiod

Describes differerit threats faced by networked systems and protection against them.
ME®D E0E BE3S Bmen 6y eR® DB s &5 TND Ded® & 6iIeD oSG Jedmd DAOB.

Explofes the role of ISPs and technologies used for connecting Home Networks to the Internet
2BOBeHE 66300 63308358 (ISPs) 6@ Bd o® ®at3d HE gSOVHEHBD RS B scw) M D DOD
BB ®edBENr wOB.

160 Minutes / 2.7 hours)

Contents:
ISPs (gsSeonten@ e300 es5escssem))

Connecting to ISP (ISP O 680530 &)
e Modems / e@®®®c e DSL/ADSL

A home LAN that uses private Ips (6259¢®@® IP 68 ©78 20 ®awe3d SNBc &H)E)

e Network Address Translation /Proxies
eHE BBemE sBOVD®G / Hrm 3w

Learning outcomes:
Describes the role of an ISP / ISP 68} 9878 8350 ®AOE.

Explains the use of modems and dialup lines to connect a home machine to an ISPs network
®a9e30 5D®E®BE ISP eHEmmO &8RS0 SB6® & ®antdd OmmD 58 68RO DK Je3md DOB.

Explains the advantages of DSL/ADSL lines (DSL/ADSL e®8@5050@ 8 escencg@ o0O8).

Explains the roles of NATs and Proxies in a LAN that uses private Ips.

eHE 6 sBOVNenE® (NAT) 5o 6e39¢mRm IP 68 8D @O SNBG HEGD &8 GE3IEIHEDHED
BBD e5c9TERD WO,
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Competency 7:
Explores the systems concept and uses systems analysis and design methodology in developing

information systems
8808 som@sn ®edssnn wo, 6Ot SENSKE BodbRHne SO0 8RS Bredsen ») SHerén pBeden
0o @O3.

7.1 Explores Characteristics of Systems
8080 oSgns®n ®eBeénc OB.
(160 Minutes / 2.7 hours)

Contents:
System concept (53808 e3oSesc)

Classification of systems (€08 &b&mO#ns)

e Open and closed systems / 80a» €3t t30Dat» 3¢S

¢ Natural and manmade systems / 3008w ®) 8O &8
e Living and physical systems / &80 ®) 698> s£08

Learning outcomes:
Recalls the definition of systems / s¢08 Stodnc B85 wOE.

Lists and describes the characteristics of systems.
BENBGD QBsn @Bt ®mO B3d DOB.

Classifies and describes systems with examples.
208 OBEDONG 6D CoOEN 8D B Bedond DOB.

7.2 Compares and contrasts different types of manmade systems in terms of their objectives and

functionality

B8en 585 L@ DO® Ec B8R Dbwed 8RS, Ted o8 ® FmIOSOR B BoSCHE
D, 6Dt K™ OB

(160 Minutes / 2.7 hours)

Contents:

Information systems (eendmdc s3¢0O8)

¢ Office Automation Systems / &bmeB0 30ncomdgn &S (OAS)

e Transaction Processing Systems / ®xecy) esce® &S (TPS)

e Management Information Systems / @g®@m®@0#n 6000t &S (MIS)
e Decisions Support Systems / 80gn esenc g8 (DSS)

¢ Executive Support Systems / 8t 63963 3808 (ESS)

¢ Geographical information systems / 5e®38c em0mdt &8 (GIS)

e Knowledge Management Systems / cca® og@awdsn 5208 (KMS)

e Content Management Systems / gxlobon ©e@anmogn @8 (CMS)

e Enterprise Resource Planning Systems / ©z8ec e38es5s5 e3c@e3® 808 (ERPS)
e Smart systems / g3690c €08

Learning outcomes:

Compares the objectives and functionality of different types of manmade systems.
BBes) BB BB @O @ B8R d®med 08, Fned o@en 5w SrimdEOn ¢xd ttse) REE.

Distinguishes the different types of manmade systems in terms of objectives and functionality.

DSy BB SH@ENG WO @ DD BVBed LS, dTned b8 5 SEMBSBOB &ND 608 6z
DED) B.
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Explores different information system development models and methods
8580 emdmdt 808 ©oObAD pmad o) Yeede webusne OB

(320 Minutes / 5.4 hours)

Contents:

System development Lifecycle models

5208 0dBRD 8D By (SDLC) ewad

Waterfall / 8 ee®

Spiral / e3%8@

Agile / e30@»

Prototyping / @@a8wognc

Rapid Application Development / &g 6cci® 630080 (RAD)

System development methodologies (3808 &300%0» P®ede)
e Structured / Oxo®
¢ Object Oriented / &3 @0z

Learning outcomes:

Lists and briefly describes system development models.
BEQNB oA Pmad @B ®D WO BB O Bedd ®AOE.

Investigates the applicability of each model.
DS O PSR €56enIBmD BRV®®G DOGB.

Lists and describes the stages of System Development Life Cycle (SDLC) in Waterfall model.
0 @ Pased t50dBR® &R LB ®® WO O N DG DO WOR.

Lists and describes phases of the SDLC in Spiral model.
oBBe HaBed 3odbR® O EIBEH ®® WO O N OB 3o WOH.

Lists and briefly describes system development methodologies.
6808 30DBRD PBEDeHES @B ®D O Bow8Lm B Bedod wOa.

Examines the Structured System Analysis and Design Methodology (SSADM)
Oxmwen 508 Beedesn o SH@en ydeden sbden OB
(80 Minutes / 1.4 hours)

Contents:

Introduction to SSADM.
e &8 Deedesn 5 SHEHeN WBeden WIESD®.

Stages of the system development life cycle.
BE0S ©0dbRD BDm Byed gdd).

Learning outcomes:
Defines SSADM / 8zmmn 808 BxeCesn 5w SH@nsn gdeden SHddme AGB.

Lists and briefly describes the stages of SDLC covered by SSADM.
e &S DBedssn 5t SHEEN PBDen BB HOOHG 6EOD &R odHRD 8Dy Bryedd ¢dd
B ®® O BowwdSy O Bednd DOa.
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7.5

7.6

Investigates the need for a new information system and its feasibility
20 eMORGT SENBGD gOBIMOG 3 8 GO BEVeHB OB
(160 Minutes / 2.7 hours)

Contents:

Preliminary investigation (@@ d@b®m»c)

e |dentification of the problems in the current system / 808 20863 48 00g ®»E®) ®iS®.
e Suggest alternative solutions / Bw@des Bese® eclessn) SBO.

e Prioritizing information systems needs / 8600t E080E ¢O&EIORD RSO ED.

Feasibility study (®mson g@snmo)

e Technical feasibility / onSesim

¢ Economic feasibility / ept3m

¢ Operational feasibility / e®@e®n®

¢ Organizational feasibility / enco&Sm

Learning outcomes:

Describes the tasks in preliminary investigation stage.
&80 BERe QBm st aded ®VEES dedmd DAG.

Identifies information problems in an organization.
PEDDED G 60Ot BBRC ®rOQ HED B,

Identifies priorities of the problems to be solved.
B @ ®0RdE 3R BEH ®F.

Describes the need of feasibility study.
BB FOBEHEE FOBEMD B3O wOE.

Lists and briefly describe the types of feasibility
BB 5O @B ®® O 6ders B3 OH.

Uses different methods to analyze the current system
005 58080 Buedaenn 858 wem) Dt Bg® tndo OB
(240 Minutes / 12 hours)

Contents:

Requirement analysis (¢®d®5o) B66E®£00)

e Functional requirements / ebeRE0 ed@so)

¢ Non - functional requirements / @%c @20 e20D» OGS

Analytical Tools (B&edsm 6®D@®)
e Business Activity Modeling / ©51e0¢ Swndo® gmasmosnc
- Business activity model / 5206 §1e0m® eeaSes

e Data Flow Modeling (e @88 ewaSmodgncs) — DFM
- Data Flow Diagrams / e ®t@® e0® — DFD

- Elementary processes and Elementary Process Descriptions (EPD)
ORB® BB 5w QB SO Bedodn

- Document flow diagram / e@@®» ®88 e©0®s

¢ Logical Data Modeling (%&8® ¢ ewasSmogncs) — LDM
- Logical Data Structure / o%&wm csio Ozx®c (LDS)

Business System Options / &6 808 ages (BSO)
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7.7

Learning outcomes:
Describes the need for requirement analysis / &D®so) Bxedsned gd®smI® Belnd DOE.

Describes type of requirements with examples for a given system.
6ED @ BENBGD DG DBV® WO 68D O BeSd OE.

Defines requirements in IEEE standard / IEEE &s@8®@m6d gdmsm) b emoa.

Lists the analytical tools and describes the purpose of them.
SBedem @D @Bl @O Fned mbrres Be3md wOa.

Draws business activity model, context diagram, document flow diagram, data flow diagrams and

logical data structure for a given system.
8 oo 0BG Bem BB 07 OB, 638D BB B0HS, e @R OME 5 MHED oD XD
eEB.

Writes elementary process descriptions / 88w &8 de83mdc B cmod.
Describes the need for business system options / &80 ¢08 Bwdede ¢d&sND Be3d wOE.
Proposes business system options / ©5e06 e3¢08 Bmdes ede3d) emieser) OS.

Selects the most appropriate business system option / ®818 g5y D580 &S D 630 ®S.

Designs the proposed system
68 808n ean® o8
(240 Minutes / 9.4 hours)

Contents:
Logical design tools (:t&wm e5c@e® 6@0a®)
¢ Logical Data flow modeling (708w ctio ®id® epehommdsns)
- Logical Data flow diagrams for proposed system
638D SE0BG BE®) MHBD e ®Wdd BsO®s

- Elementary processes and elementary process description
BORB® BT w5 B BOB Bedode (EPD)

- User Interface design / emdc @uéns SHengns

e Logical Data modeling (%8 oo erchemdsncs)

- Logical data structure for the proposed system
638D BENSG BE®) VB VD DBHEG

e Physical design of database (c55o 386 695D SH&IENE)
- Table and record specifications / ®®e8 (table) &% coESmen® (record) 8B8md
- Data dictionary / e &®g emie
- Database design / c8o eneme SH@ngos

Learning outcomes:
Describes the logical design / 2%&wm SH@éc w8 wOEB.

Describes the activities involve in the logical design stage.
VB BV GFEBOD BBDKR O FHIMODB 5wt DOB.

Reconstructs logical design of the proposed system starting from elementary processes to context
diagram.

608D 2086 LB ©rEE®, QBD SOBBH B0 OB® O eBchw Oz e0®® (context diagram)
6w DD 6@ HGE.

Writes elementary process description in pseudo code / 8@ 08 de8mdc 58 6o OBS BRa.

Specifies table and record specifications / @ &® ce@Bm B8O sme.
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7.8

7.9

Develops and tests the proposed system
0ri8 s8RB8G BoOLRME o s OB

(240 Minutes / 4 hours)

Contents:
Program development (@632 e300 )

Database development (e85 &8c)@ 50DBRMEG)

Testing (ss®e5e) V)

o Test cases / sdxien 82D (epwnd)

e White box testing / e8> ®ocfen e3Be5e®
Black box testing / m@ ®ogies) ee5@20
Unit testing / Tow sbasgnc

Integrated testing / 2R sdSegnc
System testing / s¢08 sdbaeg0c
Acceptance testing / 88®:Se® staisgnc

Learning outcomes:
Lists the testing methods for a newly designed system.

B 65ee® oD @ SEOBG ) HDe® o EIBin ®® WO &wtER DOB.

Describes the testing methods for a newly designed system.
a#e8s 6eK® DO® @ BERBK st BHe® O Belmd DAEB.

Deploys the developed system
©00LRDG DO® EE BEABH GxIOD »odE
(160 Minutes / 2.7 hours)

Contents:

Deployment methods (800 ®tede® SD®)
e Parallel / es@s5end

e Direct / esagg

e Pilot / 8c@®

e Phase / g3

Hardware/Software installation, data migration and user training.
e 0BG 529 SOHBED &585970.

Review, support and maintenance.
B@EIDDE, FRHDG B HEADRND.

Learning outcomes:

Describes the methods of deployment of the developed system.
50BN 5EBE HrHsem BHe® gOede erwrEd OB.

Describes the activities involved after implementation of a system.

5E0BED BIsem BHe®S e5t, & o A€ HEImO® et DOS.
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7.10 Describes system implementation with off-the-shelf packaged systems
60 88 (off the shelf) sreds 8EN8 O®, O BEOEBG D OO
(160 Minutes / 2.7 hours)

Contents:

Advantages and disadvantages of using off- the-shelf packages.
6650 BB escewdes DDEE D 5t EDHE.

Identification of package capabilities, work flows etc.
230603363 WTBEIOS 5% IV INWEB EEE WED) ®THO.

Business process gap analysis / ©50 §m08ed sdmdc DEe@sgnc.
Business process mapping / 20 §:idBed emdzesgncs.

Business process reengineering / 5106 086l 558 @o8650td8ncs.
Learning outcomes:

Describes the costs and benefits of off-the shelf packages in terms of investment, operational and

maintenance cost.
BEIsD, 606HEE 5 HEDD BVOTHEO Grd 308D e5tewesnD & BB 65w 8@ Belod wOa.

Describes the features and capabilities of packaged solutions related to standard business applications.
680D %800 6kEBDRD BRSE O 6308 e3rewesDE HTBEIDS 59 EIBEH SO DOB.

Identifies and describes differences between a given business process and features of off-the shelf

packages.
o0 &S D520 FOB® 3% 6e30BB 5066l @DBE DO 60N HEI6®D B3O WOB.

Maps business process activities onto work flow of the off-the-shelf packaged solution.
D890 F@HOB6HS FmomB 665088 r6wies Desg®Oe VG §D1n BDO amdEessnes DOB.

Identifies changes required in the current business process.
0 5O8® O25e90 HHOBHO d®s @O OB ®HE™) ®.

Identifies customization requirements of off-the shelf packaged solutions.
608® orewes Bee®de B SBHBO &d®s 6:InsOsN HED) GHE.
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Competency 8:
Designs and develops database systems to manage data efficiently and effectively.
e Mbrs® o) deeB et DEP™DOME SBOO sem), D B S8 ©rEE® O BdbRMG WOB.

8.1 Learns the basics of information and data, and the need for databases
£500E 6B edRGOE GB® didn 6K D 88OEOE FO®IMD HEOB.
(80 Minutes / 1.4 hours)

Contents:
Data vs. information / e5o®@0 ded®d emdmdt

Structured Vs. unstructured data / 9500 e555DE0 DeOBD Dxo®D 6O 5D
Definition of database / e &s@e)s SVOO®EG

Database models / e es@e)s epwas

Flat file system / & ecna 08

Hierarchical model / @08 egwaScs

e Network model / eH@ a8

¢ Relational model / es8@&0w epma&co

¢ Object relational model / &83xp-08Rs50 ewaSc

e Comparison of database models / e ©8c)m g10ad e3ceE®

Learning outcomes:
Distinguishes data and information / e55® e 65050t 608 60 HED OS.

Defines database / esio &8 SHODHG DOB.

Lists and briefly describes the database models.
et 8@e)n Hmas @BEGD ®O emD6ns Jedmd DAG.

Compares and contrasts database models in terms of their features.
e 8@e)n e Tned @B Xd e5ee) 60 60 eDB.

8.2 Describes the main components of the relational database model
e ©8onD Bomd8n s8denldn 6dH® erEed® @o8.
(160 Minutes / 2.7 hours)

Contents:

Entity Relationship diagrams / 60 68050 deesesd®ss (ER)
e Entities (epo®0) / attributes (ces@e8)

e Entity identifiers / b0 oesionc

e Relationships / e®@s50o»

e Cardinality / ®#08cm®

Introduction to EER (Extended ER) diagrams / 8e3mat» 50 6380850m) Gzes 63003 @500

Learning outcomes:

Describes ER diagram and components of an ER diagram (entities, attributes) .
BB BRI Gzes e50HD €52 DE 300D B3SO WO

Describes entity identifiers / gm0 ®gsdonn B30 ©OS.

Lists and describes relationships / 682550 @B3nnem 06 830 o3.

Describes cardinality /®#&cond 8306 @o3.

Identifies the requirements of a given scenario / ec®» @¢ &OENHDDO GG FOGED) BOEX) ®©F.

Selects entities, attributes and according to the requirement.
6e® @ EDEMDDO G HOVO, CRDBE ) BB 63 BF.

Draws the ER diagram / & #5mt0 e8@s50m) dzes 300 SH@gnc OE.
Explains the EER diagrams / 8elmam 5ot esBside) Oz 60m® Stiod O8.
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8.3

8.4

8.5

Designs the logical schema of a database
ey ©fenm MBS 6denlnm B0 erEE® oa.
(240 Minutes / 4 hours)

Contents:
Definition of the logical schema / e ©8e)nm BB 5denNDe O®m SHOD®EG

Database schema design / 55 ©82)cm 2500 8305
e Relational schema / ©8@s50m) es%ende e50®H®
Relation instances / @850 Sehe®m

Candidate key / 8%zess 3o

Primary key / ep08w om0

Alternate key / 8@ b

Foreign key / eposiom omd

Domain / &&®

Learning outcomes:

Defines logical schema of a database / ¢ ©8c)nm DB 3BT 305D SHODDE DOB.
Describes relational schema / e85 e50e)d Be3end wOa.

Describes relational instances / &850 Sehme Bedod DOE.

Briefly describes Candidate key, primary key, alternate key and foreign key.
Bozess, HOBD, DwQes &) HOBRD ROt HEHOEB.

Transforms ER diagrams to logical schema
BLO BB grmaBn, bBm 50=H0n DB PDD sLOVBDHG WOH.
(240 Minutes / 4 hours)

Contents:
Entity transformation / 5t esdgm®=cs

Attribute transformation / ¢s@S e0&®20

Relationship transformation / es@@x30w esdgm®ecs

Learning outcomes:
Describes the methods of transformation ER diagram to logical schema.

BV BRVBND) ERaddcs, BB 30enNIB 0% VDO sVOVDHHEG DO B R BSd OB,

Transforms ER diagrams (entity, attribute, relationships) to logical schema.

RBO BB FHWaBE (DO, BBV @) C5EDBEN) VB 58I e50® VOO SsHOVDBCS

DOB.

Describes the main components of the relational database model.
BRE0D cdo ©B86 PmIBed gih® ctdm Blnd @oa.
(140 Minutes / 2.7 hours)

Contents:

Relations / Tables (es@@s0w/ O®)

e Attributes / Columns (ceseaiesn/co@es)
e Tuples / Rows (ce3@tSmi»/es3@)

¢ Relationships (£38@s30o0)

Types of Constraints / &®@0m g0z

e A NOT NULL Constraint / e&8@os 60 6810
A Unique Constraint / goon 80

A Primary Key Constraint / £08m cxdt 6810w
A Foreign Key Constraint / enesiom oot 63800
A (Table) Check Constraint / ®® es®wSes) esB0wm

32 rearranged by ictfromabc.com



8.6

Learning outcomes:
Defines relations / tables.
SORBD / O SHOD®E mOB.

Names and describes main components of a relational database.
SBRSD 5D BELIGI 5000 BB O BelSd wOB.

Describes the relationships in terms of relational database model.
RS D ey BB HWABEO IS, BVBD) 36HtER WOEB.

Briefly explains the types of constrains.
BOMDD 50z 62IEHES e5twERD WAOB.

Analyzes the main components of a database system
e ©8on 5dA8rm 5D 8300dn Bwedssnr DOB.
(560 Minutes / 9.4 hours)

Contents:
Data Base Management System / c55o 6386 DE&@®m0%n S5ERE

Data definition language / ¢ &6o®x )0 (DDL)
e Introduction to SQL / &z 8068 e ®ESE®
e Classification of SQL / SQL &&wmO#ncs

¢ Creating, using relational database using DDL
e SHOD® ®810 Bmens BRSMD e B@ein SHEIENG

- Creating table / &g St@#nc
- Altertable / ®® e®xt 55®
= Inserting and deleting attributes / ceesiesn grnes 800 om @ crd®
= Adding and deleting foreign key and primary key
OB RO 58 POBRD GRO O OO 5 O BOO
- Drop tables / & @855 5%®
- Drop databases / 5o 68260 905 SO

Data manipulation Language / e55o ®ug3¢c® e (DML)
e DML Featuresin SQL/SQL & &8 DML ®#mno®
e Inserting, modifying, retrieving, updating deleting data
B et SO0, ®D®OMEG, eesty @R WSO, MOMBH BOO 5t BB
Select Query / e530® 8®e®
¢ Extracting rows and columns from single table / 8 ®@d8s 6838 5 SGt c@®) SO
e Extracting rows and columns from multiple tables using inner join operation
Bx SBseSS inner join 6@e®r® ®HBDeneS 638 651 Bt C®) GTSO

e Insert Query / 808 ares S5O®
e Update Query / 888 055m0d® 50O
e Delete Query / 8®a® @) cz8®

Learning outcomes:

Lists and briefly describes the component of a database system.
e BEeE SEOBGD oddm EIBEn®D 6O F&) emIens Je3nd AEB.

Describes the database management system / 55 &850 ©E@onmOg B8 B85 wOa.
Defines SQL / 5o d@e® Dt SHddDon wOE.
Distinguishes between DDL vs. DML / e 8tD» 618000 Ded&D 5 ®re3de® @63 86 »O3.

Uses appropriate SQL commands for creating and using database.
e QeI SH@IgNn BOO 59 NDDG BEH) e BBEd Detss B Bth» wdD DOB.

Uses appropriate commands to create tables with suitable fields and data types .
663 CBRTS 851 e 5Oz BO®m DK BVEEG HHBD DD B MDD DOB.
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8.7

Sets primary key and foreign key while creating table.
D® 8H@Eed & 08D RO ) PHEBRD GRO FHEEI® WOH.

Uses primary key and foreign key after completion of a table.
DRD V@G BHEOE OB GRO EFREEI® DOB.

Applies a primary key to a table created without a primary key.
2208 BROD 68D O @G DO L ORDDO POBD BROD FNEEI® DAOB.

Inserts a foreign key to create relationships between tables.
D® g0 BRSO SV@ENn SHOO OSSR RO FrRED DOB.

Uses appropriate SQL commands to Insert and delete columns, delete foreign key / primary key and

to drop table.
DD @) er®®0, POERD RO &8 HNOBD BRO B cBBO 5’ BOT HrEs BOOD Oxw®mD DB®
Ret® B B DD wOG.

Uses appropriate SQL commands to drop database.
eB 80 @O SBO ew) aeE § D5nen DOK® Dees® cBm Bty w8n DOB.

Uses appropriate commands to Insert, modify retrieve, update and delete data.
e grd BB, ®V@odENG BB, @R @SB, IOTZH SO 5w O B0 B HHXIOR BEE) FS
8 Bth» 8 DOB.

Uses appropriate DML commands to query data according to the requirements.
OBED FOGID Rd e DBEBO o § DD D) »OB.

Normalizes database schema to improve performance
DVEENDDG O Ergn SO0 sem) cfy 686 sbeln 508D SBDDOME DOB.

(240 Minutes / 4 hours)

Contents:

Need for normalization / g@owmb#ned dmseNd

e Redundancies and anomalies / g3bm0O0 et D@z
- Insert / go® 5@
- Update / ®@=¢cc8®
- Delete / 08B SO

Functional dependencies / tBERED e3msSmon
¢ Full dependency / %0 esthrosioo)

e Partial dependency / enoBw sG55 E)

¢ Transitive dependency / 63038 eGGEmD)

Levels of normalization / g5@®m0#nel @008
e Zero normal form / o5 5@ eDe3dd

e First normal form / g0® 5@ g&e3Md

e Second normal form / ec®» 50> &de3Nd
e Third normal form / e®»®® @ gde3dnd

Learning outcomes:

Describes the functional dependencies and categorizes them.
IVERER SNESHD) OB® 620 &5t DOB.

Describes abnormalities of an improperly designed table when modifying in terms of insert, update

and delete.
06630 Be®m) &), &t3cdlD D B8G DudD s O, ar® SBed, HOBB® BHED &)
Oer®e® ecie Bdd wOR.

Describes the zero normal form / o5 5@ DD Bedd OB,

Explains the abnormalities which are reduced after the first normal form.
8508 5@ emded & 9B D Besdom) BeSd ®AEB.

Lists the conditions for executing the second normal form.
6EO® BOD IMOGO 55 BO® &M L3INBB (R GIMNBGLE @B ®D WOE.
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Explains the abnormalities which are reduced after the second normal form.
6cd» ZOD® PINOEE & 9O D Desdmm Bedmd wAE.

Lists the conditions for executing the third normal form.
60D BB EMOBD 585 BO® eI e3INBB (R GINBGEE LB ®D WOH.

Explains the abnormalities which are reduced after the third normal form.
6D» 5O emded & @O D» Besdme) Bednd oB.

Competency 9:
Develops algorithms to solve problems and uses python programming language to encode algorithms
@c0gQ BE®0 grdemmdD® odbiee O Fin memonmnn S00 aeH) 880 ®edd s tmdm OB,

9.1 Uses problem-solving process
®0g B38e® §:dBn ®nBo @oa.
(80 Minutes / 1.4 hours)

Contents:

Understanding the problem / ®z0@® ®gen &zSe.

Defining the problem and boundaries / ®t0@® @) d& @085 O Cred®.
Planning solution / Bee® tc@a® S9®.

Implementation / Be&e® Smsien S0@.

Learning outcomes:
Describes the steps of problem solving process / ®z0g Be€e® §rDBecd Brdd e5tted ™OE.

Implements the solution / ®0g Be3€6e® SOBH §rxID®m wAEB.

9.2 Explores the top down and stepwise refinement methodologies in solving problems
@z0g BBE® ocm) By D8 Budhmd Bdeswe ©®@ede webssncn O3,
(80 Minutes / 1.4 hours)

Contents:

Modularization / e®8@Em0%5

Top down design and stepwise refinement / 8ce5 @8 &5c@a® ®) Brdoimo 8desme ®eden
Structure charts / ®z® es0®5

Learning outcomes:

Uses stepwise refinement methodology to solve problems.
®0E BesE® tsem) B DB Brddhmd Bdsme n®ede DD AOG.

Draws structures charts toillustrate a solution for a system.
®@t0@DDO Besg® e5cecED SOO esew) e e0ms €.

9.3 Uses algorithmic approach to solve problems
at0g BeE® e greemdadn 5edmwn 6me) @.
(240 Minutes / 4 hours)

Contents:

Algorithms / ec@ecnd®

e Flow charts / ®z@8® 055
e Pseudo codes / &3 e
e Hand traces / ®t3onxetdes

35 rearranged by ictfromabc.com



9.4

9.5

Learning outcomes:
Briefly describes algorithms / efcSe®05® 606w e5ceEl DO3.

Identifies the standard symbols used to draw flow charts.
@B ©0®S @O0 DD WOD 5BBD 506D HEW) @HD.

Draws flow charts to illustrate solutions to a given problem.
6e® @ ®ORODO Dese® esctcED BO® eew) @B eOms gEH.

Writes pseudo codes to illustrate solutions to a given problem.
ee® @ ®OEODD Dese® esctcED BO® ew) D5 6w BGE.

Uses hand traces to verify the solutions.
Bese® 2980t @O OB BEm) BESmRELRD 50mes GER.

2PeERH HVe® BOR) e@Hch® see) D) 608 O ewda.
Compares and contrasts different programming paradigms
(80 Minutes / 1.4 hours)

Contents:
Evolution of programming languages / esd®#m 1e)085665 esdDEmec

Programming paradigms / ®e@@wd#n ge@ch®
¢ Imperative languages / Bensiewm ®)e)

e Declarative languages / gm&50m %))

e Object oriented languages / &3 ®c®dt ®)H@)

Learning outcomes:

Describes the evolution of programming language in terms of generations.
DD $NBDS6E SOINBG S5OBSND e O 6m® B3O WOEB.

Compares and contrasts imperative, declarative, object-oriented languages.
BNNBOD, IIE@IOD, Oeden 2§t $NBOS 5838 D) DS WO ewO.

Explores the need of program translation and the type of program translators.
2SR sHOVODG BBE® OGS 6 YOS SHOVLD ozs WedDsgnn wOE.
(80 Minutes / 1.4 hours)

Contents:

Need of program translation / 9®ed® s0dbm®E S06® d®seND
Source program / &®® p®eddn

Object program / &e3x) 9®edx

Program translators / ®e@® s88bmwm
e Interpreters / gOB®mesD

e Compilers / &8

e Hybrid approach / ec@5%5 &568®c

Linkers / ese3thde

Learning outcomes:

Describes the need of translation of a program / @®@egm 00bm®E SVe® dEsmNd Be3d @OE.
Compares the source and object program / %8 ®) 8 @R 3.

Lists and briefly describes the types of program translators.
08 SOOVDD oz PGB ®D WO o83 O e5ttER WOR.

Briefly describes the function of linkers.
HORDBDO@ DIVEBEH 30583 & 568 WOGB.
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Explores integrated development environment (IDE) to identify their basic features.
©6@8D 0bRD sbeded BB ESBEN wem MBS0 D ®edsine WOB.

(160 Minutes / 2.7 hours)

Contents:
Basic features of |IDE / &6@3h&D 50080 sdeded BB @esn

Instructions to use / 80 ceseees
¢ Opening and saving files / e 6B ) GEIS®
e Compiling, executing programs / ®ed® &8c®n &) §osdm SO®

Debugging facilities / $ec)e3 S86® 3963008

Learning outcomes:
Identifies the basic features of IDE / IDE & gth» @@Sesn ®Es) ©f.

Practices the instructions to / s ceseesd @#n DO8.
e Open and save files / emx e68®G ) GAS®.
e Compile, execute programs / @®e@@ &8cH6 &) Hsem S08.

Uses the debugging facilities in IDE / IDE & 8z68 88708 50e® s6e® 98 0.

Uses an imperative programming language to encode algorithms
grSemdn® meinwns SO0 sem) Bihamsdn YPeER ®)®0E B OB,

(400 Minutes / 6.7 hours)

Contents:

Structure of a program / 9®@eE@nm 5w
Comments / 8860

Constants and Variables / 8wco ew 80
Primitive data types / ¢pd8» 5o db®

Operator categories / % 5Ob®

o Arithmetical, relational, logical, bitwise
OHOG, HIDSD, DVED, DY axenNdd

Operator precedence / 20w 80

Input /output (epey®/58e®)
e Input from keyboard / cmdzes®dreds encrmes
e Outputto standard devices / ©88> £20®0@0 B&®EG

Learning outcomes:
Identifies the structure of a program / ©®6@0m Orwe HEs 6.

Uses comments to identify the usage of code for future reference.
RGN DG BBRE 9EDEE & et MO Be®) DO B OB.

Uses constants and variables in a program appropriately.
DPECRGED & Buo ) DOEBGS 8eey SdOE 65E) ®S.

Identifies the primitive data types of a given program language.
6E® @C WOER $HHOW NOBwW e Oz BED) O.

Identifies and uses operators in a program.
DOEDGED &S IO HEII6H®D DD OB.

Identifies precedence of operators.
DOD HYDD) HED) B,

Writes programs with the facilities of input from keyboard and output to standard devices.
BROTIDOTEDS EISIDEG GO B) BB EN0®ORD B 356G W™D 8D O PHPECR BHE.
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9.8

9.9

Uses control structures in developing programs.

DOER ©oOLRNEES &HE® O5® B AOB.
(480 Minutes / 8 hours)

Contents:
Control Structures / &g Ox®
e Sequence / ax®c
¢ Selection / e55%®
e Repetition / &3®deesScs
- lteration / goobwO#nc
- Looping / @es®c

Learning outcomes:

Briefly describes control structures / ee» Oz5® 06w B30 wOE.

Lists and briefly describes the types of control structures.
D O5® 80z EIBED B O Bowdty O BSnd woa.

Uses control structures appropriately in programming / ©®sg@®ed & e Oz% 6 sBE 8 DOB.
Applies nested control structures in programs / 88 &)e®» %% D@D DOMES & 66N ®F.

Uses sub-programs in programming.
2PeER®edE € c-pPeEl o OB.
(400 Minutes / 6.7 hours)

Contents:
Types of subprograms / c&-9®ed@ &dzes
Built in (e@c€ / Bet®)

User defined sd&@m SHondo

e Structure / Oxx

e Parameter passing / s6®8 @cd®
Return values / go50®» g®me
Default values / 623688 gmc
Scope of variables / 8®@» st

Learning outcomes:

Briefly describes the functions / o e083D & e5tet8d OB

Lists and briefly describes the types of functions

B 5oz @Ben ®® DO o83 B 5t OB
Identifies the structure of a function / oxm Oxmwe ®ES) ®S
Compares local and global variables / 38 &) e®3dc BDesGS et

Identifies the behavior of a variable in terms of life time

DDE@BGD MR RO GRd D8 DVEID wE™) ®M

Identifies the need of return values and writes functions to obtain the appropriate return value

BOBOBD FRBED FOGLD HED) 6BD, G BB @RI OISO EH) & BHEB

Writes functions using relevant parameters and arguments.

g SNBS 5 DVWEHES 6rIE) ®BDS B BrE.

Uses user defined functions.
OB SHNDD G DD DOB.
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9.10 Uses data structures in programs
DOEROE & e O5® 6 ®S.
(320 Minutes / 5.4 hours)

Contents:

Data structures / e Ox®
e Strings

o Lists

Tuples

e Dictionaries

Learning outcomes:

Briefly explains the use of data structures.
e 5w DG 6O6ns StHrEd DOE.

Uses relevant data structures in programming.
DPeCRD®EE & MSVE e 5w )T DOB.

9.11 Handles files and databases in programs
2PeEROE & emy ©® c® BBG ©Edtda.
(240 Minutes / 4 hours)

Contents:
File handling / emx ®:8085®
e Basic file operations / @8 ema 6@emn®

Learning outcomes:

Uses basic file operations (open, close, read write and append).
QB 6mNy 6®emEE DD OB (eey DD BB, Oencrd®®, BDO, Brd® oy i SVO).

9.12 Manages data in databases
o efonD cio DEBDOMB OB,
(160 Minutes / 2.7 hours)

Contents:

Connecting to a database / c55o 830 38530 &®

Retrieve data / e e@2&0d#nc

Add, modify and delete data / e55o a5 858, DO 56 B

Learning outcomes:
Embeds SQL statements in programming languages to retrieve, add, modify and delete data.

e 63 @) @SB, D BOO, DO 5 BB seH) WO OO SQL gon® ges
DOEB.
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9.13 Searches and sorts data
5D 6800 eIOB.
(160 Minutes / 2.7 hours)

Contents:
Searching techniques / 66388 &g ®
e Sequential search / xny@m 68®

Sorting techniques / e55¢t® &dJe ©®
e Bubble sort / @2® 6508/ @) -ttee® 6550®

Learning outcomes:

Uses sequential searching technique appropriately.
5D 6500 BSS YOG BMNBVE 8D DOB.

Implements bubble sort technique appropriately.
ARO 65500 BB WOG B SHE BEI®E.

Competency 10:
Develops websites incorporating multi-media technologies (using HTML 5)
R DB MBBIG cBenIB D6 OB 6O D tcdV®G wOB. (HTML 5 ©)8nens)

10.1 Explores the need for web
0@}y 580 Bxens gdmsNO ®edsins wOE.
(320 Minutes / 5.4 hours)

Contents:

The world wide web / e@3w 880 Bu®s (www)

Types of web sites / 6O &8 gdees

e Information, news / eomde ) 80assS

e Personal, educational, commercial, Research / 9@, epdsese, D5e0 €59 esHeSessn
e Web portals / eH@ 868 &0no

Learning outcomes:
Describes www / 6@ 880 Bu®s 8e3d ®Oa.

Analyses the systematic arrangements of contents and structure of a web.
6OR DB D ORWE 5t FEHV®DEE OO 30DNDB BEeBENB WOE.

10.2 Analyses user requirements(multimedia contents)
o0BeD gOmse) uedsme DO8. (DY s gdobem®)
(160 Minutes / 2.7 hours)

Contents:
Defining the objectives of a website / e®® #08wnm EBOMBO SHODHCS.
Contents to be displayed / &sscb@®mnc 8c g Saobemes.

Learning outcomes:

Creates effective and appropriate information layout of a website
6OR fdnm, DEEEB &5’ BMBHE § 6mOROT BdesrEe®n SH@#NG DAOGB.

Identifies the web pages of a website / 608 880D ¢ 80 ®E) ©8F.
Identifies the contents of aweb page / 603 800m a8 aSobonc wEm) ©F.

Identifies navigation structure / es0®@» dxmwe ®Em) ®S.
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10.3 Identifies appropriate HTML tags to design a single web page
6O 80Ox SO0 20880 gepe § HTML cae» veon of.
(160 Minutes / 2.7 hours)

Contents:
Building blocks of a web page / e®® 808w e10» Fowe

e Page definition / 808 &¥o®®mc
- <html></html>

e Head section &b® emOes
- <head></head>
- <title></title>

¢ Body section me em0es
- <body></body>

e Background color es3@® &tén

e Text formatting e0d ®t8esd ®rSO®
- <h1>..<h7>
- <p></p>
- <br>
- Underline, bold, italic / 33 e ec@®, oe estens 8OO, e BOO
- <font></font>
Size and color / g@#nc s OBEns

Adding comments / 886#n O SO

Learning outcomes:

Analyses the arrangement of contents of a web page.
6OR B0dwm gSobnmed Bunesn deedBenc DOG.

Analyses the organization of contents in a web page.
600 BOdm Sobnmed t30dhwn DeedBenc DOG.

Creates a simple web page / 6@ 60 800s Sv@rgnc @Oa.

10.4 Uses HTML to create linked web pages
Q€ 60D 8] &Ldrgne B0 HTML o8 68.
(640 Minutes / 10.7 hours)

Contents:

Contents of a website / 608 gf8nm gSB®®E

e Home page / 83 89D

e Linked pages / 8220 89

Hyperlink / e@es®sdme
Different sections of the same page(book mark) / ®=® 8068 ed®t gom (8] temen)
Different pages of a same site(local link) / ®=® ¢08ed 6dxe3 89
Pages of different sites (External link) / e®®e3 080@ 89 ()80 ©BRS0D)

Lists / @zB3e3m

e Ordered lists / &s0e00®® @Be3x)

e Unordered lists / 050D 6@ @uldeds
e Definition lists / 8%&®®» @wBe3)

Image / dzes
Tables / ®®
e <table></table>
e <th></th>
o <tr></tr>
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o <td></td>
e <caption>
e Merging columns and rows / &z &% 638 30635

Multimedia objects / @ @0z O3
e Audio/ ©®x
e Video / cams

Learning outcomes:
Explains hypertext markup language.
8k PRDEVD e BOe® 28 (HTML) estecd@ woa.

Identifies the standards of HTML.
&d BRBD e BHE® $H2)608 (HTML) 680 ®EHm) ®@.

Saves the source document with suitable extensions.
550 63RV™G e ERDN 58D BOBE.

Designs the web page by inserting appropriate multimedia objects according to user requirements.
OB OGSO Gxd GeE RHEINS Ot3n) rnes ©O 601 B8O erEee® DOB.

Organizes data using lists and tables in the web page.
60D BOedOS i, X 5 @Bt )8 O e508hH®eG DOE.

Links pages and multimedia objects to the web page.
R @0 O 6O BOOD BB OEB.

10.5 Uses Style sheet to change the appearance of web pages
cOD 80Or coxn® edund SHO sew Boits oo oo »OB.
(320 Minutes / 5.4 hours)

Contents:

Introduction to style sheet / Bt &> ez E®
CSS

e Syntax, comments / endw 88, DG

CSS selectors / CSS &6
e Element, ID, Class, Group

Ways of inserting CSS / CSS egeoes @0 emid
e Internal, external, inline / goss3odm, SO, e38m™

Appearance formatting / eesx® ®0ed ®s3®

e Background (color, image) / esg3p@c (O¥#c, Gzescs)
Text and fonts / e)Q) e eS80

Links / e3®82@s50wm

Lists / @cBeden

Tables / ®®

Learning outcomes:
Briefly explains style sheet and its usage / &@ts ey &35 Tned B 6T Brwisd DOB.

Uses the comments and correct syntax in CSS / 8@t 590 8808 ndm B8 et 8DOE 8 DOE.

Uses appropriate selectors to select elements in CSS.
Bt 39D G@o® 6 GTBBO eeXE § DOm B WOB.

Inserts CSS in HTML web pages to improve the appearance.
HTML e®® 800 esu® 88 Enrgn SO® eew) dits &) e »OG.

Applies various CSS formatting in HTML web pages to improve the appearance.
HTML 60® 800c e5u® 88 Erdn SO tsewn 880 Bt 5 ®rded eed.
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10.6 Uses an authoring tool to create web pages
e0R 80 8bengncd eBic» 6@Ord w8 ba@.
(400 Minutes / 6.7 hours)

10.7

Contents:

Introduction to web authoring tools / 60 89 &8sicw 6®De® ®tE55®

Learning outcomes:
Briefly explains web authoring tools / 6@ 89 ©8me» 6®@0De® 636 e5tHtsd DOB.

Creates web pages using a web authoring tool
6B 8] ©8eH 60DEE MmMBDEES 60 8O SH@gnn OB

Creates dynamic web pages using PHP and MySQL
PHP s MySQL 8o eand o 608 89 8b@ngun »O3.
(240 Minutes / 4 hours)

Contents:
Introduction to dynamic web pages / @8 0@ 89 ®E55®

Embedding PHP code into web page / 0@ 8990 PHP et o8:58®

Variables / 8®@sc

Arrays / Boges

Control structures / esxe» Ox®

Functions / &>

Database connectivity / c8o ©82)6 638050 S8
Database connectivity / ¢ ©8c)6 0@ 8 SB®

Forms / ees3¢®

Input element / epe)® @@o®

- Type attribute / g6zes @#nc
- Name attribute / o® ®&dc
- Value attribute / g®e ®es

Text input / &0 ee® (§dese, / Password)
Radio buttons / 8wdes e3H®

Check box / esemgy e9®

Selection / e55%@®

Submit buttons / 6@ eSO

Reset button / go%68® e@Hrx3H®
Action attribute / &) ®@#nc

Method attribute / 83 ® ®#nc

- Get

- Post

Grouping form data using <fieldset> tag
<fieldset> cgae®e ©85) 620 65308 o Elh) SO

Saving form data into database / e330® 5> 55 83886 DG LSS

Creating data source and entering data / c&5® 529 &t@gucs @0 55 e SO®

Creating PHP code to retrieve data from MySQL database

MySQL el &880 80 cfo 6w @R S0 PHP elo St@irénc SB®

Set form values using retrieved data / et @105 e85 2HBDEES 665300 Grres gneni® SO
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Learning outcomes:
Defines dynamic web pages / ®8m 60® 89 Stodmc @Aa.

Creates data source and enters data / e 598 SH@rgnc @0 5D GES DOGB.

Creates PHP code to save/retrieve data to and from MySQL.
MySQL &0 / 80 cfo eS80 / @@@eS®0 PHP 6o St@ignc woa.

Develop simple web-based information systems.
B0E 60R e 6MONOT BSEABGE 5oDAMEB DOEB.

10.8 Publishes and maintains web sites
cOR gABnm GBEN 0 TR OB
(160 Minutes / 2.7 hours)

Contents:

Local publishing / 808 &80 85O

e Website, publishing on a computer / 02 08w, sd®émen D¢ B0 SO
e Website, publishing on the Internet / 6®® g8, globehan e B0 BB®

Internet publishing / e®® ¢88c gSobeheed &8k SO
e Connecting to the web Service provider / e®® 630 e32e3:@6c0 3850 B®
e Publishing web Pages on web server / 6®® 89, 60 et3esmes e &8k S0®

Factors affecting performance of website / 60® g&8ww §rxBSOEO DEeI® eI

Learning outcomes:

Publishes the developed website locally / 8%@énc @ @ 60 addn, sdenmn G B0 DO8.
Identifies free web hosting sites from the Internet / Scmel 6O ¥BCH BBe® gD wge ©f.

Publishes the developed website through a free web hosting site.
el DO® @ 6O #ddn, Hewed 6OR BBEN HVe® afdnm HBERN DAB.

Investigates the factors affecting performance of website.
6B ¢fdnm DIVEG DG 6WEOS PEEND 0D BBVGDG DOB.
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Competency 11:

Explores loT and identify the building blocks of embedded systems to develop simple applications
e 08 gBotehHen / B O3 gSobehHes BBt 6mD e B0 6KRED BodLRME BBOD o
8880 2a® Tow weH eS8,

11.1 Acquires the knowledge of basic building blocks of embedded systems
oS 508 O §Bw wa® Tow 88Ac crn® e ®8
(320 Minutes / 5.4 hours)

Contents:
Microcontroller - Based Development Systems (Arduino and other similar systems)
DBE eNED BB § t30OBR® &RS: (Arduino &6 60mHS @ &)

e Introduction / ®esen&®
- Microcontroller based Development Systems vs. microprocessor based systems
DEE NED BCHB 8 3E08 DD DEYVD yg e eHd® § dds

e Features / @5e#n
- Analog Input / &8e® e
- Digital Input / o8> e
- Microcontroller / Sge e
- Digital Output / o8> 586
- Receiver and Transmitter Pins / @ & ©86e38m
- Communication Port/ ex38e8es 6wedBc
- Power supply / 8cB@@ t3ce5:®

¢ Connect to the computer / sd®&1060 oS B®
- USB Connectivity / USB &@zc®
- IDE Software (code editor, compiler and programmer)
6@3NBD 300V e5de3d (IDE) ®agmo® 6o totdiddm, edenem, n®elddm

e Simple applications / ©36@ 9®ed® 6xe® / B>
- Switchon/offaLED / LED @@ ctgd® / 885®

- Sensing ambient light intensity with a LDR and switching a LED on and off depending on the
light intensity
PRI 630608 3BEOINDEE BES IDOG WO®D BMNBG R SO exd LED dddwes
crTO® &3t O crB®®

- Sensing the room temperature with temperature sensor and switching a fan on and off

depending on the temperature
8D £306Dcmi OGS DO DO ®F B0 cEHMHBOG Bemd® DOe®®, DB 50O
Bosen 8B em §n) Bo8s SO

- Detection of opening/closing a door using a read switch
DD RO HDDEES 6e)0E DDand 6m3 O 613 et g oSG DO GO

Learning outcomes:

Identifies and lists Microcontroller based Development Systems.
DBE eNED SO § 30U ERNS HEDIEHD QIBLERED WOH.

Describes available features on Microcontroller based Development Systems.
DEe NED Seod® §) 5o sEBGD &S s Be3nd OB.

Identifies necessary software and download them from the Internet to design and write programs into

Microcontroller based Development Systems.
EVNEE DD OB, BDye NED SeHd § oESGH, OBEnrgy BOOO gd®s O ®ago®
BEDIGHD O WO,

Develops simple applications using to Microcontroller based Development Systems.
DBE eNED SO § 30BN &S 6(NE) ®BBS B0 60EE t3oOBABDE WOEH.

¢ Switch on/off LEDs on ambient light intensity.
BNBG PeEim YO &xnd el De®iD® el crdd® tw B8 crd®.
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¢ Run a fan on high temperature / o806 ¢8#1550638 Be@ oD SO BBOO rEte3d®.

¢ Door open/close detection using a read switch.
PRD GROD ®DDEGES 6N B 6®] Ol 6] rs crld DONG WO ®TS®.

Explores the Internet of Things (1oT) to create a simple application
ek 05 giobehen BEACH nweboinn emd 80 6xed® eed.
(280 Minutes / 4.7 hours)

Contents:

Introduction to loT / e%® ¢®»s gxiobehes (10T) wiExd®
e Definition / 8b®®xcs

Needs @5

loT / ec3e®

loT applications / @@ oSsgnc

Simple loT application to construct a remote switch
o530 B EHG DG BT CODOIMBE 6@BDBOO des 0@ 10T enke®

Learning outcomes:
Defines 10T (Internet of Things) / e3%® gd» gsateHan SHODDE OB.

Identifies the needs of loT to make day to day smart.
DB BDG 690t O GBSO em) DD OB FEVLNEEE FOGLIND BEH) G®@SBEB.

Discusses the various applications of 10T / &30® B eSobeheed BB ene® twdes) DOB.
Identifies the enabling technologies for 0T / &3%® g0 exobeHRo 6608 D@D IDBE HED) OSE.

Designs and Implements an loT application to remotely control a device through Internet.
D g5 gRIVNEEE 6EEdD V@G 6D BEIDOD BHO KSR GFEDVLNEE BOB) ESWOLEE
083080 EM®G DOB.

Example :- ON/OFF a light
Co): aSbeHEn ®0®) LED R0 ctgd® / 85®

Uses loT based system while knowing the social and security consequences of loT.
OB 65 PGB PEDOGS BEW) WEDBS eNVD OB GEVLNE QB S BD WOB.
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Competency 12:

Explores applicability of ICT to business organizations and the competitive marketplace
D6®mD 6Deeescd 5w DNt eoBhondED, emORdt ®) 58eBeHd MBENG 6RER Wil grdt
®edsne DOB.

12.1 Explores the role of ICT in the world of business
edee 6@t BE GMONGT @) BBedcH Meined QBMO ®edeime WOR
(160 Minutes / 2.7 hours)

Contents:

Digital economy / g0 eptvSme

e New business methods in digital economy / goSo tSwe ®»® Onglesns @
- Reverse auctions / §8-60x36£8 SBO
- Group purchasing / @#31x® 6@t B8 &S
- e-Marketplace / 9-edgeeese

Pure brick, brick and click, and pure click organizations
Pure brick, brick et click, e® pure click 630802

Business functions and the role of ICT
251230 H1MDBO®D €589 GIDOROT &) L3BBEDCH DIDBENGE BB
e Accounting and ICT / B&8mD0#006 ) 6000 8) 65565 DIBBEN
e Human resource and ICT / @8 &8s &) 600 8) 585565 DISsn
e Production and ICT / &&ene®i &) 6000t &) 6555565 D@L
e Marketing & sales and ICT / e@dm0#c5 ©) 6mIORGT 8 655D DIBBLE
¢ Supply chain management and ICT / e3c05G® ©® Dg@®m0O8N0 &) 6I0RAT 8) BS5EDCH DB
e Business communication and ICT / ©5e300 35868 &) 6Ot 8) 555eDe® DISSLNE
e Secure payment mechanisms / g6 e6®d® )5EE
- Payment gateways / 6®»8® D»gec)0
- Secure credit card payments / en6s38o #nc o555 608
- Third party systems / 628 060 808 (Paypal en8c)
- Mechanisms / &Sg#n
Data encryption / 55 @3 e
Micro credit payments / &g 0 6ed® (bitcoin g&cm)

Threats and opportunities in ecommerce / @-D)¢Besned &8 Dteses e D3N
e Privacy / e:9¢®@8ma300
e Product commercialization / 8&esce ¢0essOSMG

Learning outcomes:
Defines digital economy / goBo ebSme SHODDE DOB.

Lists and describes new business methods in digital economy.
goH eBdwed O Dnghes B EiBen ®® DO SrHted WOB.

Identifies the concepts behind pure brick, brick and click, and pure click organizations.
esagy 8B 6DEE 300N, VOO 6DEE 5odDNIB ®) 9B WO Gcw® B 6D E30DNB
£30DBES HEDIDE.

Describes the role of ICT in business functions of an organization.
6MOROT ) BBBEEH DWBECG ) DBEN0O FEIMOD® gm0 eBRSNG Bedd ®OR.
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12.2 Analyses the relationship between ICT and business operations
emGRGT ) BBS5e0eH MDBENG 1 DBENDD e®emr® ot 48 BRSB™O Bredasnc woad
(160 Minutes / 2.7 hours)

Contents:
E-Commerce and e-business / @-2n#essc &) @-05e00

The scope of e-commerce and e- business / @-D&8e556 &) @-05e00@ Bec &

Types of e-business transactions / @-0xe000r@ ®xecy dbH®
- B2B, B2C, C2C, C2B, B2E, G2C

E-Business / @-®x1e060

e Virtual storefronts / o5 6dge 5ebh®mamn®mod
Information brokers / emomds ®edtB8wmdreds
Online marketplace / @be®v® 6dgeeenNe

Content provider / gxobom 338563

Online service provider / @Yoo 6t38) e3ten@mds
Portal / &6

Virtual Community / o35 5250

Advantages and disadvantages of e- business / @950 ®xnecade O3 ®) etHE

Learning outcomes:
Distinguishes the e- commerce and e- business / @-889e5563 &) @-D1520 GO BONE BHEH) ®S.

Investigates the scope of e - commerce and e- business.
9-Hesnes ) @-DeN0D@ Ban 5O Bded®encn DOB.

Lists and briefly describes the types of e-business transactions.
@-D57290 ®HeER OV® DO LB BB O L3oBBBDHD) e5eWTER WOB.

Identifies the advantages and disadvantages of e- business.
@-O5000 ®RGEHDOR 8 ®) I e5teER WOB.

12.3 Analyses the ICT in terms of generating and delivering an improved products and services to

consumers
be®iBmmO O Exnd og B8Ny o) eSS 8:cdO ) e ®td® BfHe emOROT @)
05560e®m MBBEG 6D O IO Beedusnc OB,

(160 Minutes / 2.7 hours)

Contents:

E-marketing / @-ge@dod#nc

e Concepts of marketing / ee@dm0#6d tomdes

e Use of ICT in marketing / @000 6 6000t 8) 635856565 NDBNEE DD
- Web advertising / e®® &5010%0cs

Databases in marketing / #e@8m0#0 ) D€ e GG

e Predicting customer behavior with Al tools and techniques
5@ RERD PO ®) MDBHIEG NDDEES IVEWIBD WD 6D BEREd g g HOO®

e Gaining competitive advantages through ICT
eMONGT B) BBBEDeH WBHG BB OGS HE Ex @S

Mobile Marketing / 80®® ge@dwdgnc
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Learning outcomes:
Defines e- marketing / @-ge@Bdo0#nc SHOD®G DOE.

Identifies the role of ICT in e-marketing / @-ge@Pm0#M6EE 6000 DIBBHEE BBIO BED) ®S.

Investigates the usage of database in marketing activities to improve the product and services

according to the requirements of the customers.
2320eIBDEI6E FDGSND 4N, DHD HBVDEHES 9HE BBNEHHE 6t 63D 6] ERIE® e
e @eIn B OB FeRDDOLIEB 6(NE) ®SW®) OB GEDBEG WAOLB.

Identifies the ways of gaining competitive advantages using ICT.
eMOROT &) 355B6DcD MDBEG BBS 6OSEI6B OB HE Em) MM PHIOG 63 DREB.

Competency 13:

Explores new trends and future directions of ICT
eMORGT B EBeded MmBsned O HIEGE ) goerd E@d ®eBesne DO8.

13.1

13.2

Explores new trends and future directions in computing
odognaed ®O DGO ®) gD Emad ®edsgnn @Oa.
(160 Minutes / 2.7 hours)

Contents:

Intelligent and emotional computing / 2RO &5t D5edE 3D®ENDE
Artificial intelligence / ®a8® @0

Man-machine coexistence / 85¢3 - &5 58RO

Machine to machine coexistence / ¢Sy - G5y BRSO

Learning outcomes:
Describes intelligent and emotional computing / @ER® &3t 30688 V@D GO erOE.
Explains artificial intelligences / @a8® @20 e5c08@ wOE.

Appreciates man- machine coexistences / 88¢3 - et 30PRSI gmE DOEB.

Explores the fundamentals and applications of agent technology
Bexi8o onsegned eit® @ 6nch® ®edsgnc DOa.

(160 Minutes / 2.7 hours)

Contents:
Software agents / ®agmo® 0D

Multi-agent system / @& 20w 208
Applications of Agent systems / 8ewi8n 0800 ened®

Learning outcomes:

Briefly describes software agents and their characteristics.
®acmo® HeiBD 6mIenS 5rwield WO OB ©8 Eesn BL3d wOEB.

Briefly describes multi-agent systems and their characteristics.
)53 5E08 6mIen® e5twied o Tded ©8 eiesn 6wlens cda.

Identifies the applications of agent systems.
Be@iBo s&0850@ 6ke® ®HED) ®.
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13.3 Explores the fundamentals and applications of agent technology
£t00 508 sdmenm NER DBedesns o ®O EHEG eritie DO,
(160 Minutes / 2.7 hours)

Contents:

Beyond von-Neumann computer / 8% S@n@is esdmgnsens RO

Nature inspired computing / a8 680 sdm&n®mn / 5w GxeddD sdmEnmnE
Biology inspired computing / 660 et sd®nDE / 6650 $ReSdD SOBEBCE
Fundamentals of quantum computing / ©5625508 sd®gnwed Qeidt®
Applications / ese®

Learning outcomes:

Predicts the technologies beyond von- Neumann computers.
eSS BH® 3D@HMDEHES DDRVO BEN 3603ODEG WOH.

Competency 14:

Designs and implements a simple Information system project
0585806 6@t 80Q 6MONGT SEA8GE BH@NHMG 6D SHmSem OB.

14.1 Conducts a project on designing an information system
emGNGT s5EAB8GS SHrmn SBed DSBS nE 6®enrdE
(1000 Minutes / 16.7 hours)

One period per week for a duration of one year / ®e0m DHEGEE BE®) B350 D HE OB

Contents:
Examples of projects / 12588 &3¢9 ce00%n

Stakeholders / &0&0mGted3
¢ Roles and responsibilities of the following stakeholders:
590 Cred® SVEBODOTDS6E OB ®) BBnd
- senior management / 65580 ®&®@dSiOG
- customer/client / en®e®i@mes / et3@&es
- user/ sd&Bwmess
- project manager / 95238 D&B®IDOTOSS
- team member / @&3N6® Bxedsmnss
- peer reviewer / &8558m0
- supplier / e3ces(3®cOS5

Project planning / ©x5a8 e3c@6®
¢ The phases of the project / ®mesa8ed Brdo

e The activities to be carried out in each phase
OmesaSed O O BrdedBE B BOOD HBudm HIimdm®

e Start date and end date of each activity / £3z2® S020D® péBmm Emc e5® gdem Emn
e Dependencies / (8605501 / gemsins eB8Rs50mS)

e Resources required for each activity / & D5 Som® eew) gdes e85t

¢ Dates of key milestones / @) 8cos’ 820 38 E»

e Potential risks, their effect on the plan and how theirimpact can be minimized
5030 6weO® B Bn ®il gdeIHd 5w DB 4deHH® OB WE WS PWIOG

- Gantt charts / @50 es0®e3

Identification of a simple problem for the project
D523 E®) 0R LNEEIED FOGENON BEE) BTSHO
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14.2

Project proposal / &xs1e5a8 @c33e35e008
e Proposal preparation / ex3esend Bgene SO
e Getting approval / 5@ 0 6x&®

Project organization / ©1e5a8 €30880®¢s

e Storing documents relating to a project (project folder)

O3S Em) GG 63D ®RE) HOO (BxesasS 6mITRO®)

Protecting information from accidental damage / 8¢ 8o ®8 gomddds D8 6E8® odes) SO®
Communicating with stakeholders / &¥&0mdtds &50® e55386DcHc

Reporting on progress / &®&c Do) SO

Holding reviews / 568 &@e@i®xc

Phases of a project / &sesa8ce 8mdo

e Preliminary investigation 83w B8b®®nm

e Feasibility study oz eds®c

e Requirement analysis / gd&@so) S&ed®8uc
Design / e3c@e® S8®

Coding / eo®0 / 9PegR®n SH®
testing / €08 estS@®

Documentation / e6@@»®® SO

Learning outcomes:

Identifies the characteristics and reasons of projects with examples.
O%)123a830@ D®BNOG €5t TNed @B WO regds HEm OF.

Identifies the role of stakeholders.
50388052 eNVEODOTOB6E B)BID BEH) ®F.

Identifies the reasons of project plan and the planning criteria.
O3B0 €560 BHEB send® v OF.

Identifies a simple problem to be carryout as a project.
OB 6 8Be B BS BBEO HeEIBD FOGBSDDD HED) ®E.

Prepares project proposal / 558 6c3esends’ 8gene DO8.
Presents the proposal / ®® 630 @8dess @OE.
Organizes the project / ©25a505 630800 DOB.

Carryout the project according to the SDLC phases.
SDLC 86006 @ 5em®d 58580 §isdm mOa.

Handovers the outcomes of each phase to documentation after evaluate by the teacher.
®® SDLC 8 & 9 e8n0 ®OdOr) B8 araiBed @ SDe®s omied, @iR%) 85O 6ER®®D O
®ndee.

Implements and demonstrates the Information system
eMOROT BENEEG §HD®D 60 BEHEHE DOB.
(200 Minutes / 3.4 hours)

Contents:
Project presentation and demonstration of the system / 2335 @8des SO 3% Dz D) crsod.

Learning outcomes:

Presents the finished project and demonstrates the system to all the class.
&0 OeaBE @EDBE DOBS DB 5EBG s55S6d eh®m™n DOB.
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