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DeSpre ce va fi vorba
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Ce este SO (Sisteme
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Cine Suntem?

Andrei Pitis, Marius Zaharia,

Costin Raiciu, Razvan Deaconescu

Daniel Baluta, Mihai Carabas, Sergiu Costeq,
Razvan Crainea, Razvan Deaconescu, Laura Gheorghe,
Larisa Grigore, Emma Mirica, Anda Nicolae,
Traian Popeea, Adrian Sendroiu




Ce va oferim”?

echipa
wiki: http://ocw.espubro/so/
lista de discutii
slide-uri de cursuri (Prezi, PowerPoint)
cqtcﬂog si calendar Google
masini virtuale
vmchecker
documentatie

pagina de Facebook




Comunitate

sugestii, indicare erori pe lista
editare wiki (laboratoare, teme)
colaborare in J[ilnpul laboratorului
raspunsuri pe lista

interactivitate la curs

feedback (lista, Facebook)




De ce SO7

Ce ziceti voi?




De ce SO?

sunt peste tot
administrare eficienta
performqntq
depanarea aplicatiilor
system programming
arhitecturi de calcul, sisteme, memorie
software engineering
concepte utile: concurenta, structuri de
date complexe, gestiunea resurelor

parte a unei elite




De ce SO7

Ce cunostinte v-au fost utile pe parcursul facultatii

(2009, 2010)7?

@ POO 15% B altcle 14%

@ mod de gandire 2%
@ inginene soft 3%

B web 3%

B programare 14%
B compilatoare 3%

B paralel 4%

0 agoritmi %
0O BD12%

B retele 1%

@ S0 12%
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It’s fun, FIw! :-)
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Unde ne pozitionam?

Uuso user interface

o Spdce SYS-I:em API

kernel space SOQ




DeSpre cursS

15 cursuri

interactiv - get karma
boga’f in informatii
bibliogrctfie (de pqrcurs)
feedback, sugestii




DeSpre laborator

POSIX/Win32 programming (system API)

Workshop, prezentare, exercitii
tutorial, task-based, learn ]oy cioing
participare activa in laborator
Workshop in fiecare laborator

karma points, 'pentru cei puternici' :-)

incurajam colaborarea




DeSpre teme

Tema 1 - Cross platform development
Tema 2 - Mini-shell

Tema 3 - Demand pager / swapper
Tema 4 - Planificator de thread-uri

Tema 5 - Server de fisiere




DeSpre teme

Linux si Windows
aprofundare API (laborator) si concepte (curs)
8-20 de ore pe tema
teste publice
vmchecker
intrebari pe lista (karma pentru suport oferit

colegﬂor)



Bibliografie

Curs

. Operctrirrg Sys’[ems Concep’[s Essentials
Modern Operating Systems

[Laborator
e The Linux Programming Interface

« Windows Sysrem Programming



Ribliografie Suplimentara

Beginning Linux Programming

Advanced Programming in the Unix Environment
Linux System Programming

Win32 Programming

Progrcnnming Windows

Linkers and Loader




Suport curs 1

OSCE: Chapfer 1. Introduction
OSCE: Chapfer s Operating—Sysfem Structures
MOS: Chapter 1: Introduction
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Ce eSte un SO?

user user user user

1 2 3 e n

' .~ 3 -

A\ A\ J L 4 v
compiler assembler text editor een database
system

system and application programs

operating system

computer hardware

figura din OSCE, chapter 1, pg 4




Ce eSte un SO?

un set de programe
scris In general in C

vedere boHom—up: extensie a masinii fizice

vedere Jrop—cﬁlowr_u gestionar al resurselor fizice
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IStoria SO .

PDPI1l (DEC Corporation) - Independent, Coral
Prima versiune de Unix a rulat pe un PDPII in 1970
PDPIl a influentat CP/M, MS/DOS, Windows NT
VMS, RSX1l: Windows NT
UNIX: Solaris, HP—UX, AIX, Darwin (Mac O
UNIX-like: MINIX, Linux, An&roid, *BSD



Hardware




Hardware

sunt necesare cunostinte hardware pentru intelegerea SO
S0 interactioneaza si gestioneaza hardware-ul

mouse keyboard printer ~ monitor

o [[dm.ine‘\.n E
N/

graphics
USB controller adapter

disks

=&

disk
controller

memory

figura din OSCE, chapter 1, pg 8




~eg, (haptef -Z, pg28

Magistrale

..................................................................................

Control bus

[ |
Address bus

v
Data bus

http://en.wikipedia.org/wiki/Bus_(computing)

System bus




Memorie

Level 1 2 3 4

Name registers cache main memory disk storage
Typical size <1KB <16 MB <64 GB > 100 GB
Implementation custom memory with | on-chip or off-chip| CMOS DRAM magnetic disk
technology multiple ports, CMOS | CMOS SRAM

Access time (ns) 0.25-0.5 0.5-25 80 - 250 5,000.000

Bandwidth (MB/sec) | 20,000 — 100,000 5000 - 10,000 1000 - 5000 20-150

Managed by compiler hardware operating system | operating system

Backed by cache main memory disk CD or tape

figura din OSCE, chapter 1, pg 28




DiSpozitive de I/E

compuse din
- controller
« dispozitivul in sine

device drivere pentru gestiunea dispozitivelor

lente: tastatura, mouse
rapide: retea, grafica, discuri (DMA, intreruperi)




'rnel rur

Concepte de Sisteme de operare

shell
proces
memorie




Shell

interpretor de comenzi

interfata utilizator-sistem de operare
linie de comanda: flexibilitate, automatizare, universalitate
GUI: explorer, GNOME, KDE: usor de folosit




De la program la procesS

~C=— Pl ]

programator fisier cod sursa fisier preprocesat

— —

-G

fisier preprocesat fisier in limbaj modul obiect
de asamblare

linker —)( loader
modul obiect executabil

biblioteca modul obiect




ProcesS

un program in executie
are asociate resurse
- un spatiu de adrese
- fisierele deschise
+ alte resurse (memorie partajata, socketi, etc)
jierarhizate dup relatia parinte-copil
S0 ofera protectie si comunicatie interproces




- -
return

Memoria unui proCes

Memoria virtuala iluzia accesului exclusiv [a memoria sistemului

Virtual address space Physical address space
0x00000000
0x00000004
 text 0x00000000

Ox10000000

OxOOffffff

.......... [ ] page belonging to process
""""" [ ] page not belonging to process

l.'.ll!ll.. d LI E Udl £ '.IIIII



high

stack grows downward




Apeluri de Sistem

system calls

user application

open ()
user
mode
system call interface
kernel
mode A
| open ()
Implementation
i » of open ()
system call




Figiere

file system, sistem de fisiere

cale, director radacing, director curent

descriptor de fisier, handle

deschidere, creare, citire, scriere, pozitionare, inchidere, stergere

fisiere speciale: bloc, caracter, pipe-uri, link-uri



program ming/ k
~~~ interface

kernel —

hardware

figura din

Internele SO

nucleu (Rernel)
kernel space / user space
monolitic




Nucleul SO

kernel

gestionarul hardware-ului
incarcat |a bootare, initializeaza hardware si sistemul
imaginea nucleului

« Linux: /vmlinuz, /boot/vmlinuz

» Windows: %SystemRoot%\system32\ntoskrnl.exe
« Mac 0S X: /mach_kernel
module / drivere




kKernel Space / uSer Space

d privilegiat (kernel space)
mod neprivilegiat (user spa
luni in numele proceselor

rnel runs on the behalf of the p



SO monolitic
Unix, Windows

(the users)

shells and commands
compilers and interpreters
system libraries

system-call interface to the kernel

signals terminal file system CPU scheduling
handling swapping block /O page replacement

character /O system system demand paging

terminal drivers disk and tape drivers virtual memory

kernel interface to the hardware

terminal controllers device controllers memory controllers
terminals disks and tapes physical memory

figura din OSCE, chapter 2, pg 69




Microkernel
Mac OS X, L4

Monolithic Kernel Microkernel
based Operating System based Operating System

System Call




MasSini virtuale

VMware, KVM, Xen, VirtualPC, Parallels, LXC,
Hyper-V, VirtualBox

processes
processes
processes processes
rogrammin
1 / P i ngtJe Hace 9 kernel kernel kernel
kernel VM1 VM2 VM3
virtual-machine
implementation
hardware hardware

‘ figura din OSCE, chapter 2, pg 74
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Cuvinte cheie

sistem de operare (S0) procese

hardware fisiere
procesor apel de sistem
memorie kernel/nucleu
magistrale monolitic, microkernel

stiva masini virtuale
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