
What an Operating 
System Actually Does

USERS

↓

APPLICATIONS

↓

OPERATING SYSTEM

↓

HARDWARE
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OPERATING SYSTEMS · THE CAFÉ ANALOGY

الكافيهفوضى

العملاء

↓

الطلبات

↓

الكافيهمدير

↓

والماكيناتالباريستا
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زحمةوقتأكترفيالكافيه

05

نفسفيبيزعقواعملاءخمس

يطلبواعشاناللحظة

02

عضبحوالينبيجرواباريستااتنين

شغلتقسيمغيرمن

01

جديدةطلباتبياخدواحدكاشير

الوقتنفسفيالقديمةويسلمّ

∞

مناتجاهكلمنبتتنادىطلبات

ترتيبأيغير

MEMORIZE THIS

.فوضى =اللحظةنفسفيكتيرطلبات +قليلةموارد
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عارمةفوضىالنتيجة؟

ERR

غلطبتطلعطلبات

WAIT

كتيربتستنىناس

HOT

متوترالكل

MEMORIZE THIS

.وبطيءغلطبيطلعبس—بيقفمشالشغل،منظّمغيرمن
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العبقريالكافيهمديريدخل

MGR

.جديدةماكينةولاواحدباريستايزوّدماغيرمن—حاجةكلبينظّم،دقايقفي

.والقواعدالترتيبهواتغيرّاللي .بالظبطالمواردنفس

MEMORIZE THIS

.المواردلنفسأحسنتنظيمهي—أكترمواردمشالكويسةالإدارة
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المكاننظّمتقراراتأربع

QUE

يقالزعبدلللطلباتواحدطابور

العاليبالصوتمش،بيتحددالدور

FMT

علىالأوردرلكتابةموحّدةصيغة

الكوباية

طلبأييفهمباريستاأي

SPL

وتانيللإسبريسوباريستا

الحليبلمشروبات

مهمتهعلىواحدكل

HUB

الليالوصلحلقةهوالكاشير

دهكلبتنسّق

والخروجللدخولواحدباب

MEMORIZE THIS

.واحدةتنسيقونقطة،مهامتقسيم،موحّدةصيغة،طابور
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WHO GOES NEXT

يستنىممكنومينمستعجلمين

URGENT

الكاشيرعلىمستنيواقفأوردر

.الأولويةفبياخد،العميلتجربةفيبتفرققليلةثوانٍ 

CAN WAIT

ساعةربعبعدهيتسلمأونلاينطلب

.حدعلىبيأثرمشدقيقتينتأجيلهبس،مهم

MEMORIZE THIS

ترتيببسمشالتنظيم — الأولمينقراركمانده .
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THE REVEAL

دهالعبقريالمدير …

التشغيلنظامبالظبطهو
Operating System

MEMORIZE THIS

بعضمعتشتغلحاجةكلبيخليالليالمواردمديرهوالتشغيلنظام .
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CAFÉ → COMPUTER

للكمبيوترالكافيهمن
IN THE CAFÉIN THE COMPUTER

والبرامجالمستخدمين←بيطلبواالليالعملاء

والقرصوالذاكرةالمعالج :الهاردوير←والماكيناتالباريستا

(CPU Scheduling)المعالججدولة←الطلباتطابور

(System Calls)النظامنداءات←الموحّدةالأوردرصيغة

البرامجبينوالعزلالمواردتوزيع←لمهمةباريستاكلتخصيص

(OS)التشغيلنظام←نفسهالمدير
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NO MANAGER, NO SYSTEM

التشغيلنظامغيرمن

.بعضمعتتكلمعارفةمشالليوالمكوناتالأوامرمنفوضىمجردهتبقىحاجةكل

يوقعّيقدرواحدبرنامج :حمايةمفيشجهازوالالبرنامجبينمشتركةلغةمفيشولالأالمعالجياخدمينبيقررحدمفيش

الباقي

MEMORIZE THIS

.أمانولا،مشاركةولا،قواعدغيرمن،خامهاردويرOSغيرمن
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TAKEAWAY

معاكتفضلكلماتتلات

MANAGER

بينظّم

البرامجعلىوالأجهزةوالذاكرةالمعالجبيوزّع .

TRANSLATOR

بيترجم

رالهاردويالليللغةالبرنامجطلببيحوّل

.يفهمها

GUARD

بيحمي

غيرهعلىيلخبطإنهبرنامجأيبيمنع .
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THE OPENING SCENARIO

Imagine Your Laptop Has No Operating System

A CPU 16 GB of RAM An SSD

Keyboard & screen Wi-Fi Hundreds of apps

“Here’s Chrome. Run it.” What happens the instant you press Enter?

MEMORIZE THIS

No OS = raw hardware handed to a program with no rules, no sharing, no safety net.
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FOUR QUESTIONS

Who Decides…?

Where Chrome is loaded in memory? When Chrome gets CPU time?

What happens if Spotify plays at the 

same time?
How Chrome reads a file from the SSD?

MEMORIZE THIS

Loading, timing, sharing, reading — four questions, one answer: the OS.
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THREE MORE

Who Decides…?

How it connects to Wi-Fi?
Why one crashed app 

doesn’t crash everything?

Why one program can’t

read another program’s 

memory?

MEMORIZE THIS

Connecting, containing, isolating — still the OS, every time.
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THE PUNCHLINE

Every question you just heard…

…is an Operating Systems question.

MEMORIZE THIS

Every “how does my computer just handle that?” moment is the OS at work.
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THE DEFINITION

What Is an Operating System?

An OS is, at its core:

A resource manager + an abstraction 

layer + a control system.

Users

↓

Applications

↓

Operating System

↓

Hardware

MEMORIZE THIS

OS = Manager + Translator + Guard, in one program.
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What Is an Operating System?

OS
An operating system is the program that manages a 

computer’s hardware and provides services for application 

programs.

MEMORIZE THIS

The OS manages the machine and serves the programs.
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THE DEFINITION · ARABIC

التشغيل؟نظامهوما

البرامجبيناستخدامهاوينسّق (Hardware)الماديةالحاسوبمكوناتيدُيرالذيالأساسيالبرنامجهوالتشغيلنظام

لمنع (Control Program)تحكّمكـبرنامجيعملكما .والمستخدمين (Application Programs)التطبيقية

.(Kernel)النواةيسُمّىدائمًايعمليظلالذيوالجزء،النظاماستخداموسوءالأخطاء
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MANAGER • ABSTRACTION •  CONTROL

Three Roles of an Operating System

Resource Manager

CPU, memory, storage, I/O 

devices.

Abstraction Provider

Files, processes, virtual 

memory, sockets.

Control & Protection

Permissions, isolation, security.

Hardware is a city’s resources. Applications are its citizens and companies. The OS is the 

government running the infrastructure they all share.

MEMORIZE THIS

No mayor, no rules — that’s a computer with no OS.
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FIVE KEY ROLES

The Key Roles of an OS

HW Manage computer hardware

CRD Control and coordinate its use among programs and users

FS File management — create, delete, move, and control access

CTL Prevent errors and misuse — the control program

KRN Kernel — the program that is always running

MEMORIZE THIS

Manage, coordinate, file, protect — and the kernel never sleeps.
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THE COMPUTER SYSTEM

Constituents of a Computer System

USR User — the person who interacts

APP Application programs — Word, browser, games

OS Operating system — manages and serves

HW Hardware — CPU, memory, I/O devices

USER

↓

APPLICATION PROGRAMS

↓

OPERATING SYSTEM

↓

HARDWARE

MEMORIZE THIS

Hardware + OS + applications + user = a computer system.
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THREE KINDS OF PROGRAM

Program Types

KRN

Kernel

SYS

System programs

APP

Application 

programs

MEMORIZE THIS

Kernel runs the OS, system programs help the OS, applications help you.

Prof. Mostafa Elhosseini — Professor of Smart Systems Engineering 22



PROGRAM TYPES · 1  OF 3

The Kernel

KRN

The core of the operating system — the part that is always running.

It manages the CPU, memory and devices.

Analogy: the heart of the system. It beats whether or not you are paying attention.

MEMORIZE THIS

Kernel = the always-running core.
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PROGRAM TYPES · 2  OF 3

System Programs
They support OS operations and help manage resources.

File Manager Device Manager Control Panel
CMD / 

PowerShell

Disk 

Management

MEMORIZE THIS

System programs = the OS’s own support staff.
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PROGRAM TYPES · 3  OF 3

Application Programs
They solve the user’s problems directly.

MS Word Excel Chrome Edge Games

MEMORIZE THIS

Application programs = they serve the user.
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QUICK RECAP

Three Program Types in One View

KRN

Kernel

Always running core

SYS

System programs

Support the OS

APP

Application 
programs

Serve the user

MEMORIZE THIS

Core, support, serve — in that order.
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THE FOUR REASONS

Why Can’t Apps Control the Hardware Directly?

Convenience

Apps skip learning 

every device.

Efficiency

Resources get shared, 

not wasted.

Protection

Apps can’t interfere with 

each other.

Concurrency

Many programs feel 

simultaneous.

MEMORIZE THIS

CEPC — Convenience, Efficiency, Protection, Concurrency: the OS’s four jobs.
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ROADMAP FOR THIS COURSE

The Four Big Resources an OS Manages

CPU
→ Processes & 

Threads

Memory
→ Memory 

Management

Storage
→ File Systems

Devices
→ I/O Management
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