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Question 1: Differentiate between data and information. Explain how data is processed to become
useful information, and discuss the role of ICT in this transformation with suitable real-life examples.
(20)

Answer:

1. Conceptual Understanding: Data vs. Information

In Information and Communication Technology (ICT), 'data’ and 'information’ represent two fundamental stages of data
processing. Data refers to raw, unorganized, unformatted facts, figures, symbols, observations, or signals that lack
context and intrinsic meaning on their own. Data can take the form of numbers, text characters, raw audio frequencies,
pixel values, or sensor readings. For example, the set of numbers '88, 92, 75, 90' is raw data.

Information, on the other hand, is data that has been processed, structured, organized, interpreted, and contextualized
so that it becomes meaningful, understandable, and actionable for human decision-making. For instance, when the raw
numbers '88, 92, 75, 90" are processed as student test scores in a university course, organized into a grade sheet, and
calculated to produce a GPA of 3.8, they transform into valuable information.

Key Differences Between Data and Information

Nature & Form Raw, unorganized facts, figures, or observations. Processed, structured, and contextualized data.

Meaningfulness Lacks meaning or context until processed. Meaningful, clear, and easy to interpret.
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Dependency Independent; exists as input. Dependent on raw data for creation.

Usability Cannot be directly used for decision-making. Directly aids in strategic planning and
decision-making.

Example A list of numbers: 101, 102, 103, 104. A sales report showing monthly revenue per
product line.
Level of Processing Unprocessed (First stage in IPOS cycle). Processed (Output stage in IPOS cycle).

2. The Data Processing Cycle

The transformation of raw data into useful information follows a structured, continuous operational sequence known as

the Data Processing Cycle. This cycle comprises six primary stages:

- Data Collection: Gathering raw facts from primary sources (e.g., surveys, sensors, barcode scanners,
online forms).

- DataInput: Converting collected data into a machine-readable format and entering it into the
computer system using input devices (keyboards, scanners, touchscreens).

- Data Processing: Executing operations on data using CPU arithmetic, logic, sorting, filtering, aggregation,
and mathematical computations.

- Data Output: Presenting processed results in a human-understandable visual, printed, or auditory
form (reports, dashboards, charts, audio messages).

- Data Storage: Saving processed information on secondary storage media (hard drives, solid-state
drives, databases) for future retrieval and auditability.

- Feedback & Control: Evaluating the output quality to refine future data collection and processing methods.

3. Role of ICT in Data Transformation with Real-Life Examples

Information and Communication Technology (ICT) plays a vital role in accelerating, automating, and enhancing the data
transformation process. ICT systems provide unprecedented computational power, high-speed telecommunication
networks, automated database engines, and sophisticated software applications. Key roles include:

- High-Speed Automation: ICT eliminates manual data entry and manual calculations, processing millions of
transactions per second.

- Error Reduction & Accuraddutomated validation algorithms ensure high precision, eliminating human
typographical and calculation errors.

- Global Connectivity & Realztone Acogsging and broadband networks allow instant transmission of information
across global organizations.

Real-Life Examples of ICT Transformation:

- Hospital Patient Managem &awSlystigrtemperature, pulse rates, blood pressure numbers, and lab values (data) are
entered into an Electronic Health Record (EHR) system. The ICT system analyzes
these values against medical diagnostic baselines, generating real-time alert
notifications and medical diagnostic summaries (information) for attending physicians.

- Supermarket Point of SaleBRf@8J)&ysxtamers capture product IDs and prices at checkout counters (data). The

To buy guess papers, books, key books, and solved exercises (handmade and soft), contact us: 03036940016. | Page 2



Free Download All Solved Assignments & Guess Paper from mrpakistani.com website

centralized POS software updates inventory levels, calculates total bill amounts with
sales tax, generates itemized receipts for customers, and creates automated weekly
restock purchase orders for supply chain managers (information).

- Banking & Automated Tell@akdashiipasy(AMMDIN entries send encrypted transaction signals (data). The core
banking platform verifies account balances, processes debit operations, updates ledger
databases, prints transaction slips, and sends SMS alerts to account holders instantly
(information).

Question 2: Explain the basic operations of a computer system (Input, Processing, Output, and
Storage). lllustrate how these operations work together by describing a real-world scenario. (20)

Answer:

1. Basic Operations of a Computer System (The IPOS Cycle)

Every digital computer, regardless of size or architecture, operates on a universal operational framework known as the
IPOS Cycle (Input, Processing, Output, Storage). These four fundamental operations allow hardware components to
accept user data, execute computational logic, display meaningful results, and persist data permanently.

A. Input Operation

The input operation is the entry point of the computer system. It involves capturing raw data and instructions from
external environments, human operators, or peripheral devices and translating them into binary code (0Os and 1s) that
the computer hardware can interpret. Key input devices include keyboards, optical mice, document scanners,
microphones, digital cameras, touchscreens, and biometric sensors.

B. Processing Operation

Processing is the core functional operation of a computer. The Central Processing Unit (CPU), often called the brain of
the computer, manipulates input binary data according to programmatic software instructions. Processing involves two
key internal functional units within the CPU:

- Arithmetic Logic Unit (ALWerforms mathematical calculations (addition, subtraction, multiplication) and logical
comparisons (EQUAL, GREATER THAN, LESS THAN).

- Control Unit (CU): Acts as the supervisor, fetching instructions from memory, decoding them, and directing
the flow of signals between registers, memory, and peripheral components.

- Internal Registers & Cache?rovide ultra-fast temporary storage for immediate instructions and operands actively
processed by the execution core.

C. Output Operation

The output operation converts processed binary results into human-understandable visual, tactile, printed, or audio
representations. Output can be classified into softcopy (temporary visual displays on LCD/LED monitors, audio sound
through speakers) and hardcopy (permanent physical documents produced by inkjet/laser printers or plotters).

D. Storage Operation

The storage operation maintains digital data, applications, and operating system instructions for future access. Storage
operates in two primary tiers:

- Primary Storage (Main Meniolgt)le memory (RAM) that holds active applications and data currently being
processed by the CPU.
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- Secondary Storage: Non-volatile memory (HDD, SSD, Flash drives) that permanently stores operating
system files, user documents, databases, and media even when power is turned off.

2. Real-World Scenario: Automated Teller Machine (ATM) Cash Withdrawal

To understand how Input, Processing, Output, and Storage work seamlessly in unison, consider an ATM cash
withdrawal process:

- 1. Input Phase: The user inserts an ATM card (magnetic stripe reader reads account card numbers)
and enters a 4-digit PIN along with the requested withdrawal amount (PKR 10,000)
using the numeric keypad.

- 2.Processing Phase: The ATM processor transmits encrypted transaction data over a secure network to the
bank's core banking database server. The server CPU verifies the PIN accuracy,
performs an ALU check to ensure account balance >= PKR 10,000, updates the
remaining account balance, and generates transaction authorization codes.

- 3. Output Phase: The ATM dispenser mechanism executes motorized counting commands to output
physical cash through the cash slot. Simultaneously, the thermal receipt printer outputs
a printed paper receipt, the screen displays a 'Transaction Successful' message, and
an audio chime plays.

- 4. Storage Phase: The transaction record (date, time, location, transaction ID, updated balance) is
permanently stored and written to the bank's central SQL database storage servers and
log audit files for security and reconciliation.

Question 3: Compare analog and digital computers in terms of working principles, accuracy, and
applications. Provide examples where each type of computer is used. (20)

Answer:

1. Conceptual Overview of Computer Types

Computers are broadly classified based on their underlying operational mechanism and data representation into Analog
Computers, Digital Computers, and Hybrid Computers. Understanding their distinct working principles, accuracy levels,
and application domains is vital in computing engineering.

A. Analog Computers

Analog computers process continuous physical quantities such as electrical voltage, hydraulic pressure, mechanical
rotation, temperature, or length. They operate by measuring physical parameters directly rather than counting numbers.
They operate in real-time continuously without requiring digital memory or programming loops.

B. Digital Computers

Digital computers process discrete, binary data represented as electrical pulses corresponding to binary digits: 0 (Off
state / Low voltage) and 1 (On state / High voltage). They work by counting discrete numbers and executing logical
algorithms stored in electronic memory circuits.

2. Comprehensive Comparison: Analog vs. Digital Computers

Feature / Parameter Analog Computers Digital Computers

Working Principle Measures continuous physical variables| Counts discrete binary digits (0s and 1s)
(voltage, pressure, fluid flow). representing data.
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Feature / Parameter Analog Computers Digital Computers

Processing Speed Real-time parallel processing of continuous High-speed  sequential/parallel  instruction
physical inputs. execution per CPU clock cycle.

Memory & Storage Very limited physical memory; relies on physical| Massive storage capacity (Gigabytes/Terabytes)
component states. for data and programs.

Programming Flexibility Hardwired or manual circuit wiring; difficult to| Highly flexible; programmable via software
reconfigure for new tasks. languages (C++, Python, Java).

Cost & Complexity Specialized design; expensive custom hardware| Mass-produced integrated microprocessors;
components. cost-effective and portable.

Output Format Analogue dials, needle gauges, graph plotters,  Digital displays (LCD/OLED screens), formatted
voltage signals. text, visual graphics.

3. Application Domains and Real-World Examples

Both analog and digital computing platforms serve specialized roles across scientific, industrial, consumer, and research
sectors:

Applications and Examples of Analog Computers:

- Traditional Speedometers:Measures the continuous rotational velocity of vehicle wheels and displays speed on a
physical calibrated dial.

- Analog Flight Simulators: Simulates continuous aerodynamic wind pressure, pitch, roll, and mechanical controls
in aviation training.

- Seismographs: Continuously measures seismic ground vibrations during earthquakes, tracing physical
vibration curves on paper charts.

- Mercury Thermometers & BEasuetersontinuous thermal expansion of mercury or air pressure variations in
meteorology.

Applications and Examples of Digital Computers:
- Personal Computers & Lapdeea for word processing, software development, gaming, and web browsing.
- Enterprise Banking ServerBrocesses millions of daily financial transactions with 100% mathematical accuracy.

- Smartphones & Tablets: Executes complex modern mobile operating systems (Android, iOS) and web
applications.

- Supercomputers & Data Cé&ixengtes complex weather forecasting models, Al neural networks, and genomic
research simulations.

Question 4: Discuss the different types of storage devices, including primary and secondary storage.
Compare them in terms of speed, capacity, cost, and usage. (20)
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Answer:

1. Overview of Computer Storage Architecture

Computer storage components are organized hierarchically based on access speed, proximity to the CPU, cost per
gigabyte, and data persistence. Storage is fundamentally divided into two major functional tiers: Primary Storage (Main
Memory) and Secondary Storage (Auxiliary Storage).

2. Primary Storage (Main Memory)

Primary storage communicates directly with the Central Processing Unit via high-speed system buses. It stores code
and data that are actively required by the CPU during system operation.

- Random Access Memory (Réldtile memory that allows fast read/write access. Data is lost when system power is
switched off. Divided into Dynamic RAM (DRAM - used as main system memory) and
Static RAM (SRAM - used as fast CPU cache memory).

- Read-Only Memory (ROM)Non-volatile memory containing permanent boot instructions (BIOS/UEFI firmware).
Includes PROM (Programmable ROM), EPROM (Erasable Programmable ROM), and
EEPROM (Electrically Erasable Programmable ROM).

- Cache Memory: Extremely high-speed SRAM integrated directly inside the CPU die (L1, L2, L3 cache)
to reduce memory latency.

3. Secondary Storage (Auxiliary Storage)

Secondary storage provides permanent, non-volatile data persistence for user files, operating system software, and
enterprise databases. Secondary storage technologies fall into three main technical categories:

- Magnetic Storage DeviceslUses magnetic polarization on spinning metallic platters or flexible magnetic tapes.
Examples include Hard Disk Drives (HDD) and Magnetic Tapes.

- Optical Storage Devices: Uses laser beam technology to read and write pits and lands on reflective plastic discs.
Examples include CD-ROM (700 MB), DVD-ROM (4.7 GB), and Blu-ray Discs (25-50
GB).

- Solid-State Storage Devicdds@dasmidenmhustpr floating-gate transistors with no moving mechanical parts, offering
high shock resistance and rapid data access speeds. Examples include Solid-State
Drives (SATA SSD, NVMe SSD), USB Flash Drives, and SD Memory Cards.

4. Comparative Analysis Table

Primary Storage (RAM) Secondary Storage (HDD) Solid-State Storage (NVMe SS

Speed / Access Time Ultra-fast to 50| Slower (5 to 15 milliseconds due Very Fast (20 to
nanoseconds). to spinning platters). microseconds).

Data Volatility Volatile (Data erased when| Non-Volatile (Permanent data Non-Volatile (Permanent data
powered off). persistence). persistence).

Typical Capacity 8 GB to 64 GB| 1 TB to 20 TB (High capacity| 256 GB to 4 TB (High speed
(Desktops/Laptops). drives). drives).

Cost per GB High cost per Gigabyte. Very low cost per Gigabyte. Moderate to high cost per

Gigabyte.
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Primary Storage (RAM) Secondary Storage (HDD) Solid-State Storage (NVMe SS

Primary Usage Holds active OS files, RAM apps, Mass long-term  backup, Primary OS boot drive, active
and CPU operations. enterprise archives, media | user software, gaming
storage. installations.
Physical Mechanism Integrated Semiconductor Chips| Spinning Magnetic Platters & | Flash Memory Microchips (NAND
(DRAM/SRAM). Read/Write heads. Flash).

Question 5: Explain the concept of users and software in a computer system. Differentiate between
system software and application software, and discuss their roles in the effective functioning of a
computer system. (20)

Answer:

1. The Concept of Users and Software

A complete computer system consists of four interconnected pillars: Hardware, Software, Data, and Users
(Peopleware). Software and Users represent the intellectual and operational dimensions of computing.

- Concept of Users (Peoplevwtsers are human operators, system administrators, software developers, and
end-users who interact with the computer system to accomplish tasks, write code,
manage systems, or consume digital services.

Concept of Software: Software refers to the logical collection of computer programs, instructions, procedures,
algorithms, and documentation that command electronic hardware on how to perform
tasks. Software translates human intentions into machine-level code.

2. System Software vs. Application Software

Computer software is classified into two primary architectural categories based on its operational purpose and closeness

to hardware:

A. System Software

System software acts as the intermediary platform layer directly managing physical hardware resources, memory

allocation, CPU scheduling, file storage, and peripheral access. Components of system software include:

- Operating Systems (OS): Core system manager (Windows, macOS, Linux, Android) providing interface, process
control, and resource management.

- Device Drivers: Specialized software modules allowing the OS to communicate with specific hardware
hardware (printers, graphics cards, network cards).

- Utility Programs: System maintenance tools (antivirus software, disk defragmenters, file compression
utilities).

- Language Translators:  Compilers, interpreters, and assemblers that translate high-level source code into
binary machine code.

B. Application Software

Application software consists of programs designed to assist end-users in performing specific real-world tasks, business
calculations, creative art, or recreational activities. Categories include:
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- General-Purpose Applicatidhdely used productivity suites (Microsoft Word, Excel, PowerPoint, Google Chrome).

- Specialized / Bespoke Applinatoomstailored software (Hospital billing software, AIOU Student Portal, Airline

reservation platforms).

3. Differences and Functional Roles

System Software Application Software

Primary Purpose

User Interaction

Dependency

Installation

Examples

Manages hardware resources and provides| Performs specific productivity tasks for end-users.
execution platform.

Background operation; minimal direct user| Direct front-end interaction with human operators.
interaction.

Runs independently; essential for computer| Cannot run without underlying Operating System
startup. software.

Installed automatically during system setup. Installed according to specific user requirements.

Windows 11, Linux Kernel, Display Drivers,| MS Word, Adobe Photoshop, VLC Player, Web
Compilers. Browsers.

4. Synergy and Mutual Dependence

Neither system software nor application software can function in isolation. When an end-user creates a document in
Microsoft Word (Application Software), the application relies on the Operating System (System Software) to process
keyboard inputs, allocate RAM memory, render fonts on screen, and write document files to the NVMe SSD (Hardware).
Together, this harmonious synergy allows human users to harness computational power efficiently.
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