Preparazione all’orale

All'orale, come prima domanda, chiedero di commentare uno a caso di questi schemi/algoritmi

02 kernel.pptx

Spiegare la commutazione di contesto

02 kernel.pptx

Spiegare il meccanismo di upcall

07 scheduling.pptx

Spiegare differenze tra processi I/O bound e CPU bound e come devono essere gestiti dallo scheduling
06 advsynch.pptx

Definire lo stallo, dire quali condizioni sono necessarie affinché lo stallo si verifichi e discutere le tecniche per
risolvere il problema

lucidi 31...38 — 09 caching.pptx

Spiegare algoritmi di sostituzione ideale, LRU, second chance
lucido 40 — 09 caching.pptx

Spiegare differenza tra algoritmi di sostituzione locali e globali
lucido 49 - 09 caching.pptx

Spiegare differenza tra pre-paging e on-demand paging



Lucido 37-39 - 02 Kernel.pptx

User-level
Registers Kermel
Process !
code: —[ ss:EsP cade
— —__CS5:EIF
foo il EFLAGS randi=rl
while(..} ather pushs
r=x+l; £ registers: -
¥ =y-2, .
|. E&X, EBX,
1
Exception
stack: Stack
Usar-lavel
Process feases e
code: SSESP code:
foo M % handlerf) {
whilel) Fother ] \\Hapmm
a=l; registers: v
]y =y EAX, EBYX, !
.
Exception
stack: Stack
[
ESP
EFLAGS
[
(-
BT
fall
registars}
[
ESP
[+
EP
EAX
EBX

Lucido 50-51 — 02 Kernel.pptx

—— program counter
A=y +E d

- P stack pointer

stack:

signal_handlerf] {

:.

Signal Stack

User-level
Process

coda:

foe (11
while{-] {
x=x+1;
¥=y2
1

b

stack:

A=Y +E

stack:

Registers

S5:ESP
C5: EIP
EFLAGS
other
reglslers:
EAX, EBX,

prograrm countar—-

stack pointer

Karmel

code:

handier(} {
pusha

1]

Exception
Stack

55
ESP
EFLAGS
s
EIF
EIror

" signal_handlerf {

1

Signal Stack

PC
P
saved
ragistars




Lucido 46 — 02 kernel.pptx
User Program

maim i} [

syscalllargl, arg2);

}
1
: *\L T-:E]

Kernal

syscalliarg1, arg2) |

do operation

1
H]T

\L[4 b

Usar Stub Kernal 5tub
]
syscall [arg, arg2) | Hardware Trap handler() {
trap s,  COpY arguments
- from user memaory
} check argumenits
{ syscalliarg 1. argll;
Trap Return copy return value
(5} into user memory
return
!
Lucido 53 — 02 kernel.pptx
Guest Guest
Guest/Host Pracess Process quest
User Made syscall e program
- counter

Host User Guest Kermel simer
Mode/Guest  guest PC guest file system handler
Kernel Mode guestSF | and other kernel syscall

guast flags Services handler
:-:.:; Kermel Host Kernel timer

]

host PC | Virtual handler

hiost 5P Dhisk syscall

hiost flags handler

Phiysical
Hardware hy

Drisk




Lucido 9 — 04 concurrency.pptx

Scheduler
Resumes Thread

Thread Exit

Thread Creation

sthread create() sthread exit()

Thread Yields/
Scheduler

Suspends Thread
e.g., sthread yield()

Event Occurs Thread Waits for Event

e.g., other thread
calls
sthread join()

e.g.,

sthread join()

Lucido 15 = synchronization.pptx

Thread A Thread B
leave note A leave note B
while (note B) // X if (InoteA){ //Y
do nothing; if (Imilk)
if (!milk) buy milk
buy milk; }
remove note A remove note B

Lucido 17 - synchronization.pptx

Le variabili Top e Stack sono condivise. Spiegare perché le due sezioni di codice sono sezioni critiche

Thread A Thread B

Top++ Z=Stack[top]
Stack[top]=y Top--




Lucido 25 - synchronization.pptx

tryget() {
item = NULL;
lock.acquire();
if (front < last) {
item = buf[front % size]

tryput(item) {
lock.acquire();
if ((last — front) < size) {
buf[last % size] = item;
last++;

front++; }

} lock.release();
lock.release(); }

return item;
}

Lucido 28 — synchronization.pptx

get() { put(item) {

lock.acquire(); lock.acquire();

while (front == last) while ((last — front) == size)

empty.wait(lock);
item = buf[front % size]
front++;
full.signal(lock);
lock.release();
return item;

}

full.wait(lock);
buf[last % size] = item;
last++;
empty.signal(lock);
lock.release();

Lucido 38 — synchronization.pptx

get() {
lock.acquire();

if (front == last) {
self = new Condition;
nextGet.Append(self);
while (front == last)
self.wait(lock);
nextGet.Remove(self);
delete self;

item = buf[front % size]
front++;
if (InextPut.empty())

nextPut.first()->signal(lock);

lock.release();
return item;

}




Lucido 41 - synchronization.pptx

LockAcquire(){
disablelnterrupts ();
if(value == BUSY){
waiting.add(current TCB);
suspend();

}else {
value = BUSY;

}

enablelnterrupts ();

}

LockRelease() {
disablelnterrupts ();
if (lwaiting.Empty()){
thread = waiting.Remove();
readyList.Append(thread);
} else {
value = FREE;
}

enablelnterrupts ();

}

Lucido 43 - synchronization.pptx

SpinlockAcquire() {

while (TestAndSet(&lockValue) == BUSY)

’

}
SpinlockRelease() {

lockValue = FREE;
}




Lucido 44 - synchronization.pptx

LockAcquire(){
spinLock.Acquire();
disablelnterrupts ();
if(value == BUSY){

waiting.add(current TCB);
suspend(&spinLock);*

}else {

value = BUSY;
enablelnterrupts ();
spinLock.Release();

LockRelease() {
spinLock.Acquire();
disablelnterrupts ();
if (lwaiting.Empty()){

thread = waiting.Remove();
readyList.Append(thread);
} else {
value = FREE;
}

enablelnterrupts ();

} spinLock.Release();
}
Lucido 47 — synchronization.pptx
P(sem){ V(sem) {

spinLock.Acquire();

disablelnterrupts ();

if (sem.value == 0){
waiting.add(current TCB);
suspend(&spinLock); *

} else {

sem.value --;
spinLock.Release();
enablelnterrupts ();

spinLock.Acquire();
disablelnterrupts ();
if (lwaiting.Empty()){
thread = waiting.Remove();
readyList.Append(thread);
}else {
sem.value ++;

}

spinLock.Release();

} enablelnterrupts ();
1
Lucido 48 — synchronization.pptx
get() { put(item) {
empty.P(); full.P();
mutex.P(); mutex.P();

item = buf[front]
front= (front+1) % size;
mutex.V();

full.V();

return item;

buf[last] = item;

last = (last +1) % size;
mutex.V();
empty.V();




Lucido 51 — synchronization.pptx (Take 3)

wait(lock) {
sem = new Semaphore;

lock.release();
sem.P();
lock.acquire();
}
signal() {
if lqueue.Empty()
sem = queue.Remove();
sem.V(); // wake up waiter

}

queue.Append(sem); // queue of waiting threads

Lucidi 9 e 10 — 05-a

// startRead()
mutex.Acquire();
waitingReaders++;
while (activeWriters >0 | |
waitingWriters > 0) {
readGo.Wait(&mutex);
}
waitingReaders --;
activeReaders++;
mutex.Release();

<legge>
// doneRead()

mutex.Acquire();
activeReaders--;

if (activeReaders ==0 && waitingWriters > 0)

writeGo.Signal(&mutex);

}

mutex.Release();

// startWrite()
mutex.Acquire();
waitingWriters++;
while (activeWriters >0 | |
activeReaders > 0) {
writeGo.Wait(&mutex);
}
waitingWriters --;
activeWriters++;
mutex.Release();

<scrive>

// doneWrite()

mutex.Acquire();

activeWriters--;

assert(activeWriters == 0);

if (waitingWriters > 0) {
writeGo.Signal(&mutex);

}

else readGo.Broadcast(&mutex);

mutex.Release();




Lucido 36 — advsynch.pptx

For each resource Rk:  D: availability vector
(Dk number of available units of resource Rk)

For each process P;j: Aj: assignment vector; Ej: vector of residual requirements;
Ej<D if Ejk < Dk for each k

Initially each process Pj is not marked
while (3 non marked processes) {
if (3 a non-marked Pj that satisfies Ej<D) {
mark Pj;
D=D+ Aj;
} else ends while, the state is not safe;

}

success: the initial state is safe

Lucido 5 — 06a.pptx

while (true) {

// il filosofo di indice i decide di mangiare: protocollo per mangiare //
lockBastoncino[i].Acquire();

//il filosofo i si sospende se non puo ottenere il bastoncino situato alla sua sinistra //

lockBastoncino[(i+ 1) mod N].Acquire();

// il filosofo i si sospende se non pud ottenere il bastoncino situato alla sua destra //
< il filosofo di indice i mangia >

//il filosofo di indice i ha finito di mangiare: protocollo per pensare //
lockBastoncino[i].Release();
lockBastoncino[(i+ 1) mod N].Release();
// il filosofo rilascia i due bastoncini situati alla sua sinistra e alla sua destra //




Lucidi 9 e 10 — 06a.pptx

while (true) {
// il filosofo di indice i decide di mangiare: protocollo per mangiare //
mutex.Acquire();
statoli]= HaFame;
while (stato[(i- 1) mod N] == mangia) || (stato[(i+ 1) mod N] == mangia ) {
attesaFilosofo[i].Wait(&mutex);
}
stato[i]= mangia; //ha ottenuto ambedue i bastoncini //
mutex.Release();
< il filosofo di indice i mangia >
// il filosofo di indice i ha finito di mangiare: protocollo per pensare //
mutex.Acquire();
stato[i]=pensa;
if (stato[(i - 1) mod N]== HaFame) && (stato[(i - 2) mod N]<> mangia) {
// riattiva il filosofo (i-1) mod N se puo ottenere entrambi i bastoncini //
stato[(i - 1) mod N] = mangia;
attesaFilosofo[(i- 1) mod N].Signal(&mutex);
}
if (stato[(i + 1) mod N]== HaFame) && (stato[(i + 2) mod N]<> mangia) {
// riattiva il filosofo (i+1) mod N se puo ottenere entrambi i bastoncini //
stato[(i + 1) mod N]= mangia;
attesaFilosofo[(i + 1) mod N].Signal(&mutex);
}

mutex.Release();

}




Lucido 15 — 06 adv synchronization.pptx — discutere le condizioni dello stallo

_"“-\I

Thread A

waiting for Wm by

Y X

\ ALng for

owned by
Threaiiﬁ/ :

Lucido 30 — 06 adv synchronization.pptx — spiegare concetti di stato sicuro/non sicuro e algoritmo del
banchiere

Deadlock
Unsafe |




Lucido 26 — 07 scheduling

Friority  Time Slice (ms) Round Robim Quawes

5 nayy or 110

1 10 bound task

2 20 time slica
axpiration

3 4ip C'_‘____._

4 a ;

Lucido 28 — 07 scheduling.pptx

Priority
31

Next thread to run

System
priorities \ 54

16
;

M
O
—0-0
0O
-0
e —0-0-0-0-0-0
-0-0-0
-0

‘ero page thread “0

|dle thread



Lucido 13 - 08 address.pptx

Process Wiew of Memory Hardware Translation Registers Physical Memory
1]
Base | Ox5500
Wirtual
Address Bound | 0x1000
05500
Que 1 000
Physical
Addrass

Physical Address =Virtual Address + Base

Virtual Address less than Bound? Ox6500

\l/nu

raise exceplion




Lucido 24 - 08 address.pptx

Wirtual 4ddress:

segment # segment offset

Process View of Memory LSegment Table
L] Base Bound Access
code 01000 | 0x500 | read
0x300 0x80 | 0x280 | rdiwr
01800 | Qe2000 rdfwer
Qo 1 000
data
Oxi0280

Q20000

Q20800

heap

sagmeant offsat < segment table[segment #].bound
AMND segment table[segment #l.access is parmitted

Lucido 28 — 08 address.pptx

J/nu-

raise axcaption

Frocess View of Memoaory Frocess 1 Segment Table
4] Base Bound  Access
code Ox1000 | 0x500 | read
0x=00 0x80 | 0x280 | rdiwr
0x1800 | Qx2000 rdwr
o 1 Q000
data
Ox10280
Frocess X Segment Table
Base Bound Access
Ga20000 0x1000 | 0x500 | read
heap Ox1500 | 0x2B0 rdwr
Ox2000 | Ox2B00 rdfwer
Q2 0800

Physical Address = segment table[segmant #].base + segment offset

Fhysical Memory

OxB0
data

Q200

O 1 0
code

Ol GO0H—

O 1 80 p—-ri

Qe 2000—

Fhysical Memory

0xB0
data

Qx300

O 1000
code

O 1500
data

w1780

Ox 1800
heap

Q2000




Lucido 31 — 08 address.pptx

Virtual Address: I page & | page offsat |

Phorsical Address: I page tabla{page #].[ramel page offsat |

Process View of Memory Page Table Physical Memaory

a Frame  Access
code Ox12 read
Ol —
data
heap ST
\L Odd | rdiwr TR |
page & < page table length AMD
page table[page #].access is permitted
stack ;
raise exception
onefrcrerr
Lucido 32 - 08 address.pptx
CPU Physical memary
0
l RPTP frame 0
_ rame
x=2051 > Virtual page 3
0
ﬂ 2 frame 2 2048
T Pg <4 l Virtual page 0
£g :2§of =3 5 3072
1 : pf =4 of =3 frame 3

3 y=4%1024+ 3
1 = 4099

Page table

* RPTP: pointer to page table start
® RLTP: page table length

frame 5

i frame 4
Virtual page 2
5120

Virtual page 1

4096

6144

frame 6




Lucido 40 — 08 address.pptx

Virtual &ddrass:

Fhysical Addrass:

Process View of Memory

)

msoo 2%

Q10000

data
Co 10280
o 20000

heap
e 20800

segment # page # page offset
segment table[segment #] pageTablelpage 8] | page offset
Segment Table Physical Memaory
pageTable length  access
[olia read
x5 rd/fwr
| 0x10 rd/wr
\ [
Frame  Access
Page Table Ox12 read [l eanbss]
G read

page # < segment table[sagrmeant #]lemgth
AMD segment table[sagment #laccess is permitted
AMD pageTable[page #).accass is parmitted

no

raise exception




Lucido 42 - 08 address.pptx

pagina virtuale |} offset

pagina fisica

offset

Caricamento dinamico delle tabelle delle pagine di secondo livello

tabella di 1° livello

CPU | x= Py y=
20
idx
10 10
RPTP
Ll
— Pte;

==>» minore occupazione di memaria

Lucido 58 — 08 address.pptx

Virtual Address:

Phiysical Address:

tabella di 2° livello

virtualPage #

page offsat

TLE lookupivirtual page #).pageFrame

page offset

Process 1 View of Memory

Q10000

(10280

(20000

(e20E00

data

heap

Translation Lookaside Buifer (TLE]}

(500 m process [ wirtualPage pageframe

Physical Memaory

access
] a5 3 i3 ridlfwr
1 Oua40ff 12 rdswer

g |
1 OO0 Oned read
i 00001 x5 redd

e |

TLE contains virtual page #
for the current process?

do page table lookup

nc




Lucido 3 — 09 caching.pptx

CPU

Physical pages table (Core Map])

I

e |

4

&

a) At page-fault

Lucido 4 - 09 caching.pptx

Page table of PE’

o
[te]

, -

Core map

=

4

.

a) Pagereplacement algorithm selects
(PE", pa’)

b) page-fault management

Main {physical)

memary

Page table of &

Core map

— % =pg,of

c) After page-fault

Page table of FE*

pf

Care map

_‘ ....... H

b) After page replacement

Note: save of gg’ on disk not necessary if pg’ not madified

®



Lucido 46 — 09 caching.pptx

Current virtual time : 2204

1620 | 0
2084 | 1 2032 | 1
2003 | 1 \ 2020 | 1
1980 |1 2014 | 1
1213 | 0
Lucido 75 — 09 caching.pptx
Zero page needed (8)
Page read in (6)
[ Soft page fault (2)
Y 2
Working p
sels
Mod- Standby Free Zeroed
ified »| P2ge »| P2ge »-{Page
page | pmodified | St [Dealloc(s)| St |zero list
list | page page
writer(4) thread (7)
Bottom
2 2 N

Page evicted from a working set (1)

Process exidBy3)

Bad

page
list




Lucido 70 — 11-12 storage

Dischi RAID

Blocco b del disco V |=mmmmmm———————— settore O
mappato nel blocco b div 3
del disco fisico di indice b
mod 3.

settore 1

1
1
I
I
|
1
: settore 2
1 1
: settore 3 |
1 1
1 I
1 1
1 I
1 "
1
: /
v
~ \ » ~ \\
/ ‘
disco realen.0 discorealen. 1 disco reale n. 2

Lucido 16 — 13-filesys.pptx

0 |

11|

2

i T file 9 block 3

51|

6| |

71

8 |

9 = file 9 block 0

10 L file 9 block 1

11 [ ile 9 block 2

12 [ ] file 12 block 0
13 |

14 |

151 |

16 [ | file 12 block 1
17

1593 I file 9 block 4
1

20 [ |

Lucido 24 - 13-filesys.pptx



Inode Array Triple  Double
Indirect Indirect Indirect Data
‘ Inode Blocks Blocks Blocks Blocks

File™
Metadata /D

Direct \
Pointers |:|

Indirect Pointer /E\D—D
Dbl. Indirect Ptr. Tl |:|
Tripl. Indrect Ptr: w




Lucido 38 — 13-filesys.pptx

ST P SIS (S PO R
O - MNWwWroo

O —=-MNWpHOUo o~ O

1KB >

«

)
«

First user file

(Reserved for future use)

(Reserved for future use)

(Reserved for future use)///////

Reserved for future use)/////// 7

bExtend Extentions: quotas,etc

bUpcase Case conversion table

g
b
$Secure Security descriptors for all files
$BadClus List of bad blocks

$Boot Bootstrap loader

$Bitmap Bitmap of blocks used

$ Root directory

$AttrDef Attribute definitions

$Volume Volume file

$LogFile Log file to recovery

$MftMirr  Mirror copy of MFT

SMTt Master File Table

Lucido 41 - 13-filesys.pptx

Metadata files
>

Standard File name Data -«—— Info about data blocks —
info header header header
Run #1 Run #2 Run #3
Record Header Run un un
header\
| ' | | 7
Standard : : | : % /
a.m ar Filename||0 ' 9|20 4 |64 2 |80 3 Unused
MTF info ! ! ! ! //
record : X l A

Disk blocks

Blocks numbers

i
<
|

20-23 64-65 80-82






