Laboratorio di Sistemi Operativi

LABI

Installazione Windows e relativi
ambient1 di1 lavoro
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Note

e cas1 di studio: Unix/Linux, Windows 2000
 1nstallazione S.O. e ambienti d1 lavoro
« programmazione (system call, API) in C

* modalita di esame:
— eserciz1l programmazione nello scritto
— 1nstallazione S.O. 1n silab

— realizzazione di uno degli esercizi dello scritto
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Note (2)

* documentazione:
— Testo Tanenbaum
— Lucidi sul sito
— man per syscall Unix

— http://msdn.microsoft.com per ap1 win32
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Agenda

e Panoramica e storia di Windows

e Installazione Windows

* Installazione strumenti d1 sviluppo
— Visual Studio
— Tools di monitoraggio e debugging

* Programma d’esempio
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Una citazione...

“Nothing would please me more than being
able to hire ten programmers and deluge the
hobby market with good software.”

Bill Gates 1976

We are still waiting ...
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Piccola cronologia

1981 MSDOS 1.0 - 16 bit, command line, single user, Intel 8088
1985 Windows 1.0 - GUI su MSDOS; tutti 1 proc nello stesso address space
1993 Windows NT 3.1 (progetto inziato nel 1988)
— 32 bit (puro), multipiattaforma (Intel, Alpha, MIPS), OS/2, POSIX
1995 Windows 95: trasferimento da MS-DOS a Win

— 32 bit (quasi), virtual memory senza protezioni, multiprogramming, process
management

— Win98: kernel non rientrante: 1! mutex per protezione

1996 Windows NT 4.0

— progettato da Cutler (VMS); GUI compliant con Win95; aggiunta aspetti
security e affidabilita’; scritto quasi interamente in C

2000 Windows 2000 (derivato da NT)

— vero 32-bit; protezioni; multi-threading; demand paged; plug & play; non ha
MS-DOS; rilasciato in 4 versioni

2001 Windows XP
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Windows NT

Iltem Windows 95/98 Windows NT
Full 32-bit system? No Yes
Security? No Yes
Protected file mappings? No Yes
Private addr space for each MS-DOS prog? | No Yes
Unicode? No Yes
Runs on Intel 80x86 80x86, Alpha, MIPS, ...
Multiprocessor support? No Yes
Re-entrant code inside OS? No Yes
Plug and play? Yes No
Power management? Yes No
FAT-32 file system? Yes Optional
NTFS file system No Yes
Win32 API? Yes Yes
Run all old MS-DOS programs? Yes No
Some critical OS data writable by user? Yes No
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Windows 2000 (2)

Year

AT&T

BSD

MINIX

Linux

Solaris

Win NT

1976

V6 9K

1979

V7 21K

1980

4.1 38K

1982

Sys Il 58K

1984

4.2 98K

1986

4.3 179K

1987

SVR3 92K

1.0 13K

1989

SVR4 280K

1991

0.01 10K

1993

Free 1.0 235K

5.3 850K

3.1 6M

1994

4.4 Lite 743K

1.0 165K

3.5 10M

1996

2.0 470K

40 16M

1997

2.0 62K

5.6 1.4M

1999

2.2 1M

2000

Free 4.0 1.4M

5.8 2.0M

2000 29M

confronto 1n #linee codice

Win: politica di sviluppo/progettazione naif...
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programmazione Win2K

 win32 API: interfacce a syscall
— syscall mai rese pubbliche
— API per gestione memoria e file, security, ifc grafica

« numerose API per lo stesso scopo, con parametri differenti

— API +/- standard da Win95

* ma possibili comportamenti differenti o API non supportate da
tutti sistemi

* ogni chiamata torna handle a “oggetto”

— no inheritance ¢ polimorfismo
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The Operating System Structure

POSIX program Win32 program OS/2 program T
Service Y Y 7 e
process POSIX subsystem | Win32 subsystem [€— OS/2 subsystem 2
@
Y Y Y ] 5
System interface (NT DLL.DLL)

\ l
System servjces T

ecntivyvoe

L 2 2 C AV ©
IO mgr , : . , 3
Obiject |Process [Memory|Security|] Cache| PnP | Power [ Config| LPC | Win32 0
File sys mgr mgr mgr mgr mgr | mgr mgr | mgr | mgr GDI g
c
Vid o
I%l Kernel dlrivzc; X
Hardware Abstraction layer (HAL) l

Hardware

client-server model
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- Hardware abstraction

System services

ode —> <«—

O mgr | Spiect [Process [Memory Security| Cache PnP | Power Config| LPC | Winzz | B
mi mgr mgr | mgr | mgr | mgr | mgr [ mgr | mgr | GDI 3 er
Video| &
@ | eeeeee |driver I a
Hardware

» Nata dall’esigenza di supportare diverse
piattaforme (Intel x86, DEC Alpha, MIPS,
PowerPC,...)

e driver in C e assembly
e Hal.dll

— Ce ne sono diversi sul CD d1 installazione, ma
solo uno viene copiato sul disco di sistema
 Halmps.dll Multiprocessor
e Halapci.dll Advanced Configuration and Power Interface
 Halsp.dll Compaq System Pro
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| POSIX program | | Win32 program | | QOS/2 program |

—_—

o

| POSIX subsystem |—>| Win32 subsystem |<—| OS/2 subsystem |

!

Hardware abstraction

System

interface (NT DLL.DLL) |

sssssss

Memory|Security| Cache | PnP | Power | Config| LPC | Win32
r

r mgr

in
mgr mgr [ mgr mgr | mgi mgr GDI

(2]
N
s
o
3
1]
o
=
aQ
©
7]
~—— Kernel mode —> <— User mode

layer

Video
Kernel |driver

HAL |

Funzioni lettura/scrittura device register:

— Forniscono astrazioni circa I/O mappato in memoria
contro I/O ports

Indirizzi system-wide per periferiche e interrupt

— Forniscono un identificativo unico, esente da conflitti
sut diversi bus

— gestione uniforme interrupt
Gestione DMA, clock, timers, BIOS, CMOS
DirectX bypassa HAL (prestazioni)
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| POSIX program | | Win32 program | | QOS/2 program |

| POSIX subsystem |—>| Win32 subsystem |<—| OS/2 subsystem |

!

System interface (NT DLL.DLL) |

Kernel

Object |Process Memory|Security| Cache | PnP | Power | Config| LPC | Win32

mgr mgr mgr | mgr mgr | mgr | mgr [ mgr | mgr GDI

(2]
N
3
Q5
~—— Kernel mode —> <«— User mode —>

(dizione Microsoft)

Hardware Abstraction layer (HAL) |

« Astrazione dell’architettura hardware ad un livello
superiore rispetto ad HAL

« Ntoskrnl.exe

— Meccanismo di context switching e 1l codice per 1l
thread scheduling

— Kernel Objects

« Supporto (creazione, per oggetti usati dall’Executive per
costruire gli oggetti visibili in user mode
« Control objects: interrupt, processi, Deferred Procedure Call
— DPC ritarda exec parte non critica di interrupt routine
« Dispatcher objects: thread, mutex, events, waitable timers
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Executive

 1n C, indipendente dall’architettura
e System Services: interfaccia

— Funzioni chiamabili da user mode esportate
attraverso Ntdll.dll (non tutte documentate)

 Components:

— Funzioni chiamabili da kernel mode (uso
interno all’executive)

— Gestiscono le politiche di gestion1 di1 diverse
risorse del sistema
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| POSIX program | | Win32 program | | QOS/2 program |

E = ——
process | POSIX subsystem |—>| Win32 subsystem |<—| OS/2 subsystem |

[ System interface (NT DLL.DLL) |

Executive

Win32

el
Video
% | Kernel driver

Hardware Abstraction layer (HAL) |

~—— Kernel mode —> <«— User mode —>

Hardware

* object mngr: tiene traccia di tutti gli oggetti

« I/O mngr: gestisce I/O, fornisce servizi generici indipendenti da
periferiche

» process mngr: gestisce processi e thread

* memory mngr: per demand paging e protezioni
e security mngr: mecc. per protezioni liv. C2

* cache mngr: caching per multipli f.s.

* plug&play mngr (thread): riceve notifica di nuove periferiche e carica
driver opportuno

« power mngr (thread): controlla consumo batterie
» configuration mngr: gestisce il registry

* local procedure call mngr: per IPC locale
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| POSIX program | | Win32 program | | QOS/2 program |

| POSIX subsystem |—>| Win32 subsystem |<—| OS/2 subsystem |

!

[ System interface (NT DLL.DLL) |

Device Driver

DD Object [Process Memory[Security| Cache [ PnP [ Power [ Config| LPC | Win32
mgr mgr mgr mgr mgr [ mgr mgr | mgr | mgr GDI
|

FS Kernel GI

Hardware Abstraction layer (HAL) |

7

(2]
N
3
~—— Kernel mode —> <«— User mode —>

Hardware

 non sono interni al ntoskrnl.exe : caricati dinamicamente
e sono d1 vari tipi:
— Bus Driver

 gestiscono device che possono avere device figli (PCI, PCMCIA,
USB)

— Function Driver

» Hardware device driver
— controllano particolari device tramite HAL

 File system drivers
— Filter Driver

 File System filter device driver
— per attuare disk mirroring, encryption intercettando le chiamate 1/0
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| rrrrrrrrrrr | | Win32 program | | QOS/2 program | T
T T T »
o
o
SUBSYSTEMS | .
o]
=]
' v v 4
[ System interface (NT DLL.DLL) | l
System services T
||||||| ) . . 3
eeeeeeeeeeeeeeeee Security| Cache | PnP | Power | Config| LPC [ Win32 g
r mgr mgr mgr [ mgr mgr | mgr | mgr GDI s u S Stem S
Video| &
m| == keme e 2
rdware Abstraction layer (HAL) | l
Hardware

» Corrispondono alle interfacce (API) ufficiali
(documentate) implementate ed usabili in

WinNT
* NT nasce come successore di OS2

 deve supportare POSIX perche’ richiesto dal
governo americano

e ma... l'unico che funziona ¢’ Win32
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| POSIX program | | Win32 program | | QOS/2 program |
I I I

| SUBSYSTEMS |
] ] ]

Win32 Environment

System interface (NT DLL.DLL) |

r mgr mgr | mgr mgr | mgr | mgr [ mgr | mgr GDi

ssssss Memory|Security| Cache | PnP | Power | Config| LPC [:Wini32:

Subsystem

Video
Kernel |driver

(2]
N
3
~—— Kernel mode —> <«— User mode —>

Hardware Abstraction layer (HAL) |

Hardware

» E’indispensabile per il funzionamento di Windows
« supportate 3 class1 API: Win32, Posix, OS/2

e (Csrss.exe
— console text windows
— parte della Virtual DOS Machine
— qualche altra funzione: getTempFile

* Win32k.sys

— ora in kernel mode
— GDI (Graphic Device Interface)
— Window manager

e subsystem DLLs (Kernel32.dll, User32.dll, Gdi132.d1l)

— rimappano le win32 API su kernel system services (Ntoskrnl.exe.
Win32k.sys), per condivisione codice tra procs
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Win32 Environment Subsystem (1)

—
Gdi32.dll —>{ | User
A/process
User32.dll =—| |
Enviroment
subsystem Kernel32.dll =—>-
process
(csrss.exe) 2h
User -
space<
3b
Y
System interface (ntdll.dll)
l4b l 3a
Kernel F
space { Operating system

Var1 modi di implementare funziont Win32 API
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Funzioni esportate

File Mode | Fcns Contents
hal.dll Kernel 95 | Low-level hardware management, e.qg., port I/O
ntoskrnl.exe | Kernel | 1209 | Windows 2000 operating system (kernel + executive)
win32k.sys Kernel - Many system calls including most of the graphics
ntall.dll User 1179 | Dispatcher from user mode to kernel mode
CSrss.exe User 0 | Win32 environment subsystem process
kernel32.dll User 823 | Most of the core (nongraphics) system calls
gdi32.dll User 543 | Font, text, color, brush, pen, bitmap, palette, drawing, etc. calls
user32.dll User 695 | Window, icon, menu, cursor, dialog, clipboard, etc. calls
advapi32.dil | User 557 | Security, cryptography, registry, management calls
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Executive
components

* Object manager
— Gestisce tutti gl1 Objects

e Meccanismo comune ed uniforme per usare le
risorse del sistema

» protezione ¢ limiti sull’uso (quote)
 condivisione tra processi

e traccia di qual oggetti sono 1n uso (garbage coll.)

* nessun oggetto al momento del boot
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Struttura degli Objects (?)

[ | Object name
Directory in which the object lives
Object Security information (which can use object)
header Quota charges (cost to use the object)
List of processes with handles
Reference counts
- Pointer to the type object —
Object - ”
data Object-specific data
-

2 pool pagine, uno paged ¢ I’altro pinned
user puo’ creare oggetto: handle con puntatore a
oggetto, flag e diritti

2002/2003 Pagani - Trentini

Type name

Access types

Access rights

Quota charges

Synchronizable?

Pageable

Open method

Close method
Delete method
Query name method
Parse method
Security method
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Installazione Windows

e Partizioni
e Boot CD

— (opzionale) Fare 1 dischi di avvio
* Scegliere varie opzioni

* Reboot (piu di uno)
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Partizioni

 Dimensionamento
e Tip1
« MBR

e Strumenti

— Partizionare L Windows x»
— Salvare/recuperare Dain
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Dimensionamento

* Se si vuole installare anche Linux © occorre
dividere lo spazio su disco 1n p1u partizioni o
avere piu dischi

* Windows necessita circa 2GB (fino a 3/4 GB se si
installano sw vari - ad es. ’ambiente di1 sviluppo)

e Linux, per una configurazione “normale”, varia da
circa 1GB fino a 3/4 GB

— Importante: per Linux servono due partizioni (una per 1l
sistema € una per lo swap space)
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Tip1

MBR
« Riferendosi | Bootsedot . Pty
. . Data atea -
all’architettura di un of pattiticn pattition
PC standard: | Bootsedlot ______
: Logical | |- -oses bodt sectar_
B Prlmary paltiticn Data atea Extended
— Extended g " Unosed boot secior | | padition
— Logical pattitich Data atea
e Dimensioni in settori, Hnuses chsk space
. oqe . Bool seclal N
blocchiocilindn [ Prirmaty
Cata avea pautition

— Begin, end
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MBR (1)

e Master Boot I or-DO0S Primary Partition
Record Extended Partition
. . . with logical voluthes
— Tabella partizioni g 7, (it fog )
— Partizione attiva Primery DOS Parition
! Non DO Pramary Partition

" lsttrecord onlat disk
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pOD

1BE
1CE
1DE

1ERE
1FE

200

2002/2003

MBR (2)

Master Boot Record

Pritnaty Loadet:

Code to load and statt boot sector of active pattitioh

Partiticn 1

Pattiticn 2

Partiticn 3

Partiticn 4

Magic number: DxAASS

Pagani - Trentini

Decimal
Length in bytes

446

D16
D16
D16
D16
D2
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MBR (3)

Partitton Structure

D00
Hoot
HD SEC CYL
SYS
HD SEC YL
Low High
Low High
010
2002/2003 Pagani - Trentini

Boot flag: ¥ - active

310 address statt sectot
System type code

3D address end zector
Cifzet of statt sector

MNutnber of sectors
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Partizionare

Command prompt: Fdisk.exe

All’installazione:

Windows NI Server Setup

The list below shows existing partitions and spaces available fowr

croating new partitions.

Use the UP and DOUH ARROW keys to move the highlight to an item
in the list.

- To install Windows NI on the highlighted partition
or unpartitioned space. press ENTER.

To create a partition in the unpartitioned space, press C.

o delete the highlighted partition. press D.

4134 HB Dicsk B at Id 3 on bug B on aic?Bxx

:-.’.!.I;I HIII

2002/2003 Pagani - Trentini
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Partizionare (2)

Windows ®P Professzional Setup

You azked Setup to create a new partition on
1799 MB Dizsk B at Id B on bus B on atapi [MBRI.

To create the new partition,. enter a size below and
presz EMTER.

To go back to the previous screen without creating

the partition,. press ESC.

The minimum szize for the new partition is megabhutes (MB>.

2
The maximum s=i=ze for the new partition is 1976 megabutesz <MB>.
Create partition of size <in MB>:- |

ENTER=Create ES5C=Cancel
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Partizionare (3)

Windows ®P Professzional Setup

The partition you selected is not formatted. Setup will now
format the partition.

Use the UP and DOWM ARROW keys to szelect the file system
you want,. and then press ENTER.

If you want to zelect a different partition for Windows EP.
press ESC.

Format the partition wusing the WIFS file system <Quick>

Format the partition wsing the FAT file system <QuickX
Format the partition using the WIFS file system

Format the partition using the FAT file system

ENTER=Continue ESC=Cancel
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FDISK (1)

Your computer has a disk larger than 512 MB. This version of Windows
includes improved support for large disks, resulting in more efficient
use of disk space on large drives, and allowing disks over 2 GB io he

formatied as a single drive.

IMPORTANT: If you enabhle large disk support and create any new drives on this
disk, you will not he ahle io access the new drive(s) using other operating
systems, including some versions of Windows 95 and Windows NT, as well as
earlier versions of Windows and ALS-DOS. In addition, disk uiilities that

were not designed explicitly for the FAT32 file system will not he ahle

to work with this disk. If vou need to access this disk with other operating
sysiems or older disk utilities, do not enahle large drive support.

Do you wish to enable large disk support (Y/My........... 7 Y]
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FDISK (2)

Create DOS Partition or Logical DO Drive

e (Create

. Current fixed disk drive: 1
* Scegliere

Choose one of the following:

tipo
. 1. Create Primary D0O5 Partition
* Specificare
. . 2. Create Extended D05 Partition
dimensione B
3. Create Logical DOS Drive(s) in the Extended DOS Partition
* Uscire

e Reboot ©

Enter choice: [1 ]
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Boot da CD

e Inserire cd ©

* Controllare BIOS settings
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Boot da floppy

* E’ possibile fare 1 floppy di boot usando un CD di1
installazione di Windows (NT/2000/XP) € un PC
gia installato

 Inserire CD © e aprire un command prompt

* Andare in “winnt” (o simili)

* Eseguire “winnt /?” per avere 1’elenco delle
opzioni

* Trovare quella che fa scattare la creazione dei
floppy di1 avvio
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2002/2003

Punti salient1 (license)

! Wt g
*» Windows

Windows XP Professional Setup
Collecting

information Your Product Key

- Y'our Product K.ep uniquely identifies vour copy of Windows =P
Dynamic
Update

Preparing

installation Fleaze see your License Agreement Administrator or Syztern Administrator to obtain your
Zh-character Wolume Licenze product key. For maore infarmation zee your product
packaging.

Type the olume License Product Fey below:
Finalizing
inskallation

Setup will complete

approximately: _
33 minutes Froduct Key:

¢ Back I = I

Pagani - Trentini
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Punti salienti (passwd)

I W g
£y Windows

Windows XP Professional Setup
Collecting

information Computer Mame and Administrator Password
'ou must provide a name and an Administrator passward for your computer,

Dynamic
Update

Preparing _
installation Setup has suggested a name for your computer. IF your computer iz on a

nebwiork:, your nebwork, adminiztrator can tell you what name to uze.

Computer name: | 1 P

Finalizing
installatior Setup creates a uzer account called Administratar. vou uge thiz account when

wou need full access to pour computer.

Setup will complete

approximately: .
pp33 minul:e:;. Type an Administrator password.

Adrministrator passward: I'"" LA e Ll L

Confirm pasgword: I'l“"""-n

¢ Back I = I

L3
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*Installazione Ambiente
Sviluppo™
e Visual Studio
 (vedere doc PDF)
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Installazione strumenti utili

* Performance monitor (gia installato)
» TaskManager (gia installato) ctrl-alt-del

* Resource Kit, SDK, Support Tools

— PFMon, gflags, oh, gslice, pviewer, pstat,
putlist, tlist, drivers, winobj, Pwalk, ...

— Sono a linea di comando (quindi OK ©)

e Dove pescarli1?
— www.microsoft.com, CD VisualStudio
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Primo esempio

 Un classico: HelloWorld

* Solo per testare la correttezza
dell’installazione

« Edit/Compile/execute
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Sorgente

// hello.cpp : entry point for the console application.

#include "stdafx.h"

int main(int argc, char® argv[])

d
printf("Hello World!\n");

return O;

)
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T1ipo di1 progetto

*. Microsoft Yisual C++ : 18] x|
JJEiIe Edit Wiew Insert Project Build Tools Window Help

EIEEE R ==
) = Bl

Filee  Projects | winrk zpaces | Other Documents |

L] ATL COM Appwizard Project name:
¢| Cluster Resource Type ‘Wizard I
gi| Custom Appwizard )
=10 atabase Project Logatior:
. [ oS hudio Add-in Wizard IC:\PHDGFIA"'I SMIAFSD 14y J
&n | SAP| Extension "Wizard

i MFC Actived Contralwizard
8] MFC Appiwizard (dl]
A MFL fppiwfizard [exe)

& Create new workspace
) Add bo cument workspace
I~ Dependensy of:

Application

c-Link Library Bt .
%] w32 Static Library Blatiorms:
|W|n32

08 | Cancel I
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T1ipo di progetto (2)

Filez  Projects | Wiarkspaces | Other Documents |

o] ATL COM Appiaizard

_“-_f.'j Cluster Resource Type Wizard
E Custom Appiwfizard

D atabasze Project

5 DevStudio Add-in Wizard

L 154P] Extenszion wizard

T4 Utility Project
A |"Win32 Application
' £ Conzole Application
|E\| Windd Dynamic-Link Librany
%] 'wina2 Static Library

Project narnme:

Location:
IE:"»PFIEIGFI.-“-'«”'I W LAFS0 T by J

% Create new workspace
€ Add o cument workspace
™ | Dependencyicf:

| [

Platfarmms:

wmz

2l x|

] % Cancel

2002/2003
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Sorgente

*. hello - Microsoft Yisual C++

==l x|

File Edit View Insert Project Build Tools ‘Window Help

B I = =
Globals] [ (AN giabal members) [ ¢ main =|#H - HJ@ ! <
1 al¥ 3 hello\hello.cpp - o] x|
E|- hello classes <+ hello.cpp @ Defines the entry point for the console application. =
£l Globals s —
‘lﬁmam int argc, char #include "stdafz h"
int main{int argc, char#® argv[])
printf({"Hello World!=n"):
return
H
L) | _;I -
=3 Clsssview [ =] Fieview] el | oy
G ["CnE o1 [RECICOL[OVR [READ
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*.. hello - Microsoft ¥isual C++

File Edit Wiew Insert Project Build Tools ‘Window Help

18] x]
[Globals]

L"[AII global members] L” § main LI R |H@ Bl ! ] |
4 helloihello.cpp

=10l =l
gl hello classes '\ L
=23 Globals < -
T .l@ Hello World!?

Press any key to continue

s

B8 Classiew FiIeViewI

El|[Linking. ..
A

hello.exe — 0 error({=s). 0 warning(s)

¥ Euild # Debug % Findin Files 1 & Findin Files2 &]| 4 | |

=

e
[ Lna Cal [ReECICOCTOovR [READ
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