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Que és un Sistema Operatiu?
Abstraccions del sistema operatiu
Fluxos de sistema

>~ Mach

> Linux

Fluxos d'usuari: Pthreads

Gestio de memoria

Entrada/sortida



Sistema Operatiu

> Intermediari entre l'usuari i la maqguina

> Proporciona un entorn d'execucio entre convenient i eficient per
executar programes

> Servidors / sobre-taula / portatils / mobils
> (Gestiona la maquina

> Ofereix proteccio entre usuaris

CreateProcess(...) task create(...)

CreateThread(...)

Operating System

thread create(...)

clone (...

Hardware




Abstraccions del Sistema Operatiu

» Entorn d'execucio

» Hardware

> Sistema operatiu

> Llibreries de suport

> Aplicacions

Operating
System

Hardware

Thread J

Process

- runtime
libraries

- application



> Definicio de proceés
> Unitat d'assignacio de recursos
* Entorn d'execucio, del qual formen part...
* Un (0 meés) espais d'adreces
> Canals de comunicacio / ports
> Fluxos d'execucio

Message

Address space

«—>
Communication

channels
\

Task



Abstraccions del Sistema Operatiu

> Definicio de processador
> /proc/cpuinfo, /dev/
cpu, Lscpu, chcpu
» cpusets, cpustat,
tuna, cpuctlews, ..

» RISC-V

> core, if it contains an
independent instruction
fetch

> hart, RISC-V compatible |
hardware thread

NUMA node,




Abstraccions del Sistema Operatiu

> Espai d’adreces
> Espai virtual adrecable, conté codi, dades (data i BSS) i pila

User space




Espai d’adreces

User space

Code Data

/bin/ls

vmlinux
/lib64/Id-linux.so

/lib64/libc.so




Abstraccions del Sistema Operatiu

> Amb fluxos, l'estructura generica d'un espai d'adreces és:

Shared

libraries

PC: PCo PCs PC; SPs SpP, SP; SPo



» Com podem “veure” |'espai d'adreces dels processos?
> ps, top
» /proc/<pid>/maps

» Veure 1dd

bash-4.2$ more /proc/2782/maps # binari dynamic

00400000-00401000 r-xp 00000000 08:07 1854638 /mnt/home/xavim/CAS014152qg/slides/hello
00600000-00601000 rw-p 00000000 08:07 1854638 /mnt/home/xavim/CAS014152g/slides/hello
7£d25c097000-7£d25¢256000 r-xp 00000000 08:09 932929 /1ib64/1ibc-2.17.s0
7£d25¢c256000-7£fd25¢c455000 ---p 001bf000 08:09 932929 /1ib64/1ibc-2.17.s0
7£d25c455000-7£d25¢459000 r--p 001be000 08:09 932929 /1ib64/1ibc-2.17.s0
7£d25¢c459000-7£d25¢45b000 rw-p 001c2000 08:09 932929 /1ib64/1ibc-2.17.s0
7£d25¢c45b000-7£fd25¢c460000 rw-p 00000000 00:00 O

7£d25c460000-7£d25¢561000 r-xp 00000000 08:09 933316 /1lib64/1libm-2.17.s0
7£d25¢c561000-7£d25¢760000 —---p 00101000 08:09 933316 /1ib64/1libm-2.17.s0
7£d25¢c760000-7£d25¢761000 r--p 00100000 08:09 933316 /1libo4/1libm-2.17.s0
7£d25¢c761000-7£d25¢762000 rw-p 00101000 08:09 933316 /1lib64/1libm-2.17.s0
7£d25¢c762000-7£d25¢785000 r-xp 00000000 08:09 942068 /1lib64/1d-2.17.s0

7£d25¢c94d000-7£d25¢c950000 rw-p 00000000 00:00 O
7£d25¢c983000-7£d25¢c985000 rw-p 00000000 00:00 O

7£d25c985000-7£d25¢c986000 r—--p 00023000 08:09 942068 /1lib64/1d-2.17.s0
7£d25¢c986000-7£d25¢c988000 rw—-p 00024000 08:09 942068 /lib64/1d-2.17.s0
Tfff02£2b000-7£££02£4c000 rw-p 00000000 00:00 O [stack]
1Tf£ff02fae000-7£££02£fa7000 r-xp 00000000 00:00 O [vdso]

fEffffffff600000-£££££££f££f601000 r-xp 00000000 00:00 O [vsyscall]



bash-4.2S$ more /proc/2801/maps
00000000 08:07 1854639

00400000-004c4000 r-xp
006c3000-006c9000 rw-p
006c9000-006cb000 rw-p

000c3000 08:07 1854639
00000000 00:00 O

01448000-0146b000 rw-p 00000000 00:00 O
1£4f246ad000-7£4£f246a3e000 rw—p 00000000 00:00 O
7£f£ffaa919000-7£f££faa93a000
1tffaa%9p9000-7£££faa9%bal00

- /proc/<pid>/mem

rw—-p 00000000 00:00 O
r-xp 00000000 00:00 O
FIffffffffe00000-££££££ffFff£f601000 r—-xp 00000000

00:00 O

bash-4.2$ dd if=/proc/2890/mem ibs=1 skip=$((0x400000)) |

dd:
0000000
0000020
0000040
0000060
0000100
0000120
0000140
0000160
0000200
0000220

4577t
0002
0040
0000
0001
0000
39e0
0000
39e0
39e0

464c
003e
0000
0000
0000
0040
000c
0020
000c
006c

'"/proc/2890/mem’ :

0102
0001
0000
0040
0005
0000
0000
0000
0000
0000

0301
0000
0000
0038
0000
0000
0000
0000
0000
0000

0000
0fcO
8c40
0005
0000
0000
39e0
0001
39e0
4378

0000
0040
000c
0040
0000
0040
000c
0000
006c
0000

0000
0000
0000
0024
0000
0000
0000
0006
0000
0000

0000
0000
0000
0021
0000
0000
0000
0000
0000
0000

cannot skip to specified offset

# binari estatic
/mnt/home/xavim/CAS014152g/slides/hello.static
/mnt/home/xavim/CAS014152g/slides/hello.static

[heap]

[stack]

[vdso]

[vsyscall]

-hello.static

bash-4.2S od

0000000
0000020
0000040
0000060
0000100
0000120
0000140
0000160
0000200
0000220

4571
0002
0040
0000
0001
0000
39e0
0000
39e0
39e0

003e
0000
0000
0000
0040

000c

0020

000c
006c

od -x | head -10

0102
0001
0000
0040
0005
0000
0000
0000
0000
0000

-xXx hello.static
404cC

0301
0000
0000
0038
0000
0000
0000
0000
0000
0000

|head -10

0000
0fcO
8c4d0
0005
0000
0000
39e0
0001
39e0
4378

0000
0040
000c
0040
0000
0040
000c
0000
006c
0000

0000
0000
0000
0024
0000
0000
0000
0006
0000
0000

0000
0000
0000
0021
0000
0000
0000
0000
0000
0000
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>

Flux d'execucio
> Minim: PC + SP

> S'afegeixen: els registres del
processador

> Registres de control, flags
> Enters

> Coma flotant

> Extensions multimedia

> Extensions SIMD

Task

Thread

12



Abstraccions del Sistema Operatiu

Propietats dels fluxos
- De sistema i d'usuari
- Prioritat: importancia

- Quantum: gquantitat maxima de temps que haura de passar mentre
el flux s'estigui executant, abans que el sistema operatiu es
plantegi canviar de context

Tas

Process
- runtime
libraries
- application
Operating
System

Hardware

13



Fluxos de sistema

> Oferts per la interficie del sistema operatiu
* Preempcio: interrupcio de rellotge

> Assignables als processadors de la maquina

- sched_setaffinity(pid, size, mask);

cpu_set_t mask;

CPU_ZERO(&mask); // 0000 (0x00)
CPU_SET(3, &mask); // 1000 (0x08)
sched_setaffinity (tid@, 4, &mask);

Operating System

' ‘ Hardware “




Fluxos de sistema

- Assignables individualment als processadors de la maquina

ou_set_t mask;

PU_ZERO(&mask); // 0000 (0x00)
PU_SET(Z2, &mask); // 0100 (0x04)
PU_SET(1, &mask); // 0110 (0x06)
sched_setaffinity (tidl, 4, &mask);

OO O O

CPU_ZERO(&mask); // 0000 (0x00)
CPU_SET(O, &mask); // 0001 (0x01)
sched_setaffinity (ti1d2, 4, &mask); i |
sched_setaffinity (tid3, 4, &mask); i 0007-.

.
.
.
.
.
.
[y
.
.
.
.
.
.
.
Iy
.
.

cpu_set_t mask;
CPU_ZERO(&mask); // 0000 (0x00) .
CPU_SET(0, &mask); // 0001 (0x01) Operating System

CPU_SET(2, &mask); // 0101 (0x05)
sched_setaffinity(pid,4,&mask); ‘ . Hardware ‘ ‘

15



> Comparteixen tots els recursos del procés
>~ Poden demanar nous recursos pel procés

- Poden alliberar recursos

Task

16



Sincronitzacid necessaria per:
- Accedir a dades compartides (usuari/sistema)

- Accedir a recursos compartits (sistema)

Adress space

Task

17



Nivells de fluxos

>~ Entorn hibrid (N : M)
> Gestionat per una llibreria de suport (Pthreads)

» Processadors < fluxos de sistema < fluxos d'usuari

Operating system

. User-level
thread descriptor

Kernel-level
. thread descriptor

Physical
processor

Context
switches

System

Hardware

18



>

Avantatges (comparats amb els processos)

> Poden explotar paral-lelisme dins de les aplicacions
> Lleugers

> Canvi de context mes eficient que entre processos
> No cal invalidar tot el TLB

> Reutilitzen dades portades per altres fluxos

> Similitud amb el “hyperthreading”

> Estalvien recursos

» Compartits amb els altres fluxos del proceés

19



lJuxos de sistema

‘Opcio 1T d'implementacio
- Abstraccio independent

- Amb identificador de flux

Address space

Task

20



« Exemples: Mach, True4 UNIX (AlphaAXP)*,
Solaris, HP-UX, Mac OS-X*, GNU Hurd*, Windows

Cocoa (Application)

Media
Core Services
Core OS

Kernel and Device Drivers

File System Mach Networking

https://developer.apple.com * Mach-based



>

Mach

> Tasks identificades amb task id
» task 1d = task self();

luxos de sistema

PID P

thread id

> Exemple de creacid d'un flux

>

task_id

res = thread_create (task_id, &thread_id);

res = thread_get_state (thread_id, &context, size);
// Initialize PC, SP and other registers needed

res = thread_set_state (thread_id, &context, size);
res = thread_resume (thread_id);

22



luxos de sistema

thread create(...)




thread create(...)

res = thread_create (task_self (), &thid);
1f (res!=KERN_SUCCESS) {

mach_error (“thread_create”, res): \\\\\\\\\\\\\\\\\\\\\\\\\\\$
exit (1);

} (continua)
res = thread_get_state (thid, &context, sizeof (context));

context.pc = func;

context.sp = malloc (stack_size) + stack_size;

context.ad = argument;

res = thread_set_state (thid, &context, sizeof (context));
res = thread_resume (thid);

printf (“New thread i1d %d\n”, thid);

24



luxos de sistema

thread get state (..)

(arm_thread_state64_t) {
__x = {0,..,28}

__fp = 6171909008

__Lr = 6522879216

__Sp = 6171908928

__pc = 6522804340

__Cpsr = 2147487744
__pad =1

25



thread create(...)

res

res

thread_create (task_self (), &thid);

thread_resume (thid);

void func (int argument) {
printf (“thread %d, argument %d\n”,
thread_self (), argument);
thread_terminate (thread_self ());

26



Conversio d'identificadors
- versio
-pid for task(task 1d, é&pid);
- Retorna el pid de la task
- task for pid(task self (), pid, &task);
- Retorna el task_id del procés indicat per pid

- versio 2 (la del Debian-Hurd de la practica)
- task t pid2task (pid t  pid);
-pid t taskZpid (task t task);

27



Fluxos de sistema

Windows - crear fluxos en altres processos

—CreateRemoteThread (...);
—CreateRemoteThreadEx (Phandle, attr,
stackSize,

function, argument,

" creationFlags, attrList,
[CREATE_SUSPENDED]

&threadID) ;

-crear un flux en el propi proceés

— CreateThread(..sense handle,
ni attrlList..)

http://msdn.microsoft.com/en-us/library/ Phandle

— Windows Development
— System Services
— Processes and Threads

28


http://msdn.microsoft.com/en-us/library/

luxos de sistema

HANDLE CreateRemoteThread(

[ith] HANDLE hProcess,
[in] LPSECURITY_ATTRIBUTES 1pThreadAttributes,
[in] SIZE_T dwStackSize,
[in] LPTHREAD_START_ROUTINE 1pStartAddress,
[in] LPVOID lpParameter,
[in] DWORD dwCreationFlags,
[out] LPDWORD lpThreadIld

DK

HANDLE CreateRemoteThreadEx(
[1n] HANDLE hProcess,
[in, optional] LPSECURITY_ATTRIBUTES lpThreadAttributes,
[1n] SIZE_T dwStackSize,
[1n] LPTHREAD_START_ROUTINE 1lpStartAddress,
[in, optional] LPVOID lpParameter,
[1n] DWORD dwCreationFlags,
[in, optional] LPPROC_THREAD_ATTRIBUTE_LIST 1pAttributelist,
[out, optional] LPDWORD lpThreadld

D

HANDLE CreateThread(
[in, optional] LPSECURITY_ATTRIBUTES 1pThreadAttributes,
SIZE_T dwStackS1ize,
LPTHREAD_START_ROUTINE 1pStartAddress,

),

[in]
[in]

[1n, optional]

[in]

[out,

__drv_aliasesMem LPVOID 1pParameter,

DWORD dwCreationFlags,
optional] LPDWORD lpThreadld

29



d'implementacio: Linux
- Crides menys estructurades
fork() / clone()
- pause ()
signal() / kill(), SIGCONT, SIGSTOP
- nice ()
- exit ()
- Funcionalitat reduida

- No és prou versatil, en general no es poden assignar recursos
a altres processos

- | de vegades tampoc se'ls poden canviar algunes
caracteristiques

- Solucid: clone(...)

K10)



CLONE(2) Linux Programmer's Manual

NAME
clone, _ clone2, clone3 - create a child process

SYNOPSIS
/* Prototype for the glibc wrapper function x/

#define _GNU_SOURCE
#include <sched.h>

int clone(int (%fn)(void =), void *xstack, int flags, void *arg, ...
/* pid_t xparent_tid, void xtls, pid_t *xchild_tid x/ );

/* For the prototype of the raw clone() system call, see NOTES x/

long clone3(struct clone_args xcl_args, size_t size);

Note: There is not yet a glibc wrapper for clone3(); see NOTES.

DESCRIPTION
These system calls create a new ("child") process, in a manner similar to fork(2).

31



Processos compartits (Linux clones)

-p1d = clone(funcido, stack, flags, argument);
o1d func (void * arqg)
Example {
int argument = (int) arg;
printf (“clone %d, arg %d\n”,
pid = clone (func, usp, flags, argument);

1f (p1d<0) {
perror (“clone”); J
exi1t (1);

getpid (), argument);
exit (0);

}
printf (“New clone pid %d\n”, pid);
res = wait (&status);

Podem esperar el fill en concret?
Si-owaitpid(..)

32



Processos compartits (Linux clones)

-p1d = clone(funcido, stack, flags, argument);

Example

void func (void * arqg)
{

int argument = (1nt) arg;

printf (“clone %d, arg %d\n”,
pid = clone (func, usp, flags, argument); qetpid (). argument) :

if (pid<0) { exit (0);
perror (“clone”); }
exit (1)

J

printf (“New clone pid %d\n”, pid);

res = waitpid (pid, &status, options);

33



>

>

>

>

>

>

>

Linux clones, flags:

1

L

CLON!
CLON!

-

CLON!

L]

1

i

CLON!

-

—
-]

CLON!

L]

- VM, compartir I'espai d'adreces

CFIL

=S, compartir els descriptors de fitxer

~ FS, compartir directoris arrel | actual

THRI

. STGHAND, compartir programacio de signals

=AD, compartir el pid > threads amb 1d? tid, model

Mach :)
> ... altres
> Signal a enviar al pare, quan el fill acabi

UNIX fork () €s un cas especial de clone

> | aixi s'implementa

» clone

(NULL, NULL, SIGCHLD, NULL);

34



*walt, waitpid, waitid, walit3, wait4

-no funcionen correctament per esperar clones
gque comparteixen el PID

-crei qui crel, tenen el mateix pid, i ppid

bash-4.2% ./clones

clone 5633,
clone 5633,
clone 5633,
clone 5633,
waitpid: No
clone 5633,
clone 5633,
waitpid: No
clone 5633,
clone 5633,
clone 5633,
clone 5633,
waitpid: No

6060(6062), arg
6060(6061), arg
6060(6063), arg
6060(6064), arg
child processes
6060(6067), arg
6060(6066), arg
child processes
6060(6068), arg
6060(6065), arg
6060(6069), arg
6060(6070), arg
child processes

S OS WNOSO -

RN S

waitpid: No
clone 5633,
clone 5633,
waitpid: No
clone 5633,
waitpid: No
clone 5633,
clone 5633,
clone 5633,
clone 5633,
clone 5633,
waitpid: No
clone 5633,
clone 5633,
clone 5633,

child processes
6060(6071), arg
6060(6072), arg
child processes
6060(6074), arg
child processes
6060(6075), arg
6060(6077), arg
6060(6076), arg
6060(6078), arg
6060(6083), arg
child processes
6060(6079), arg
6060(6081), arg
6060(6084), arg

= o

RPORREFRS

OO
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CLONE(2) Linux Programmer's Manual
NAME

(o)

CLONE_THREAD (since Linux 2.4.0)

A new thread created with CLONE_THREAD has the same parent process as the process
that made the clone call (i.e., like CLONE_PARENT), so that calls to getppid(2)
return the same value for all of the threads in a thread group. When a CLONE_THREAD
thread terminates, the thread that created it is not sent a SIGCHLD (or other
termination) signal; nor can the status of such a thread be obtained using wait(2).
(The thread is said to be detached.)

clone, _ clone2, clone3 - create a child process

36



>

Conclusio: no es pot fer servir cap
crida a sistema per esperar que un
flux (clone) acabi

~ S'ha de fer:
~ amb variables compartides

» es por aprofitar la interficie de
clone(...)

» Demo: clones—-0Kk.cC

$ ./clones-ok
clone 4182, 5676(5678), arg 1
finishing 5676(5678)
clone 4182, 5676(5679), arg 2
clone 4182, 5676(5677), arg 0
finishing 5676(5677)
parent waiting, 4 threads remaining
finishing 5676(5679)
clone 4182, 5676(5680), arg 3
clone 4182, 5676(5682), arg 1
finishing 5676(5682)
finishing 5676(5680)
clone 4182, 5676(5681), arg 0
finishing 5676(5681)
parent waiting, 5 threads remaining
clone 4182, 5676(5683), arg 0
clone 4182, 5676(5684), arg 1
finishing 5676(5683)
finishing 5676(5684)
process terminates, remaining threads 0

$

37



Llibreria de suport (de nivell usuari)
- Defineix la interficie per una gestio facil dels fluxos
- Creacio, destruccio
- Caracteristiques
- Prioritat
- Politica de planificacio

- Principal objectiu: portabilitat

38



‘Quants pthreads suporta un proceés en Linux?

 Fem un programa per detectar el limit

void * function (void * arg) {

pause();
¥

int main() {
int 1 = 0, limit, res;
while (1<N) {
res = pthread_create(&threads[1], NULL, function, (void *) (unsigned long) 1);
1f (res '=0) {

fprintf(stderr, "pthread_create: %s\n", strerror(res));
break;

¥

++1;

¥

pause()

39



» ps -p <pid> \
-mo -mo pid,esp,eip,nlwp, tid\

,psr,policy,ni,pri, flags, comm

jfornes@pcjfornes:~$%$ ps p 136126 -mo pid,esp,eip,comm,nlwp,tid,psr,policy,ni,pri,flags

PID ESP EIP NLWP TID PSR POL NI PRI F COMMAND
137303 - - 17 - - - — = 0 how_m_ths
— 0000000000000000 0000000000000000 - 137303 4 TS 0 19 0 -
— 0000000000000000 0000000000000000 - 137304 3 TS 0 19 1 -
— 0000000000000000 0000000000000000 - 137305 5 TS 0 19 1 -
— 0000000000000000 0000000000000000 - 137306 2 TS 0 19 1 -
— 0000000000000000 0000000000000000 - 137307 5 TS 0 19 1 -
— 0000000000000000 0000000000000000 - 137308 2 TS 0 19 1 -
— 0000000000000000 0000000000000000 - 137309 3 TS 0 19 1 -
— 0000000000000000 0000000000000000 - 137310 5 TS 0 19 1 -
— 0000000000000000 0000000000000000 - 137311 3 TS 0 19 1 -
— 0000000000000000 0000000000000000 - 137312 2 1S 0 19 1 -
— 0000000000000000 0000000000000000 - 137313 3 TS 0 19 1 -

40



*Creacio d'un pthread

- Demana una estructura “descriptor de flux”

- Demana una pila i1 construeix un “stack frame”
- Funcio, argument

- Crea un clone (Linux) o un flux de sistema (Mach)
- Compartint tots els recursos, inclos el “pid”

#include <pthread.h>
1nt pthread create (

pthread t * thread ,
pthread attr t * attr ,
void * (* start routine) (void *),

void * arqg ) ;

41



Pthreads

Exemple de creacio d'un flux

vold main ()

{

int res;
pthread t th;

res = pthread create (&th, NULL,

void * func (vold * argument)

{

printf (Yargument %d\n”, (int)
argument) ;

J

func, argument);

42



Suporta diferents tipus de paral-lelisme

* Join (estructurat) / detach (no estructurat)

Unstructured

Fork / join \

Like
Like Unrelated
Loop/Task Tasks Parallelism
Parallelism
Join Detach
Gets the termination The application does not need to get the

code of the pthreads pthreads termination code

43



>~ Join / detach

- pthread_exit(estat) salva l'estat de finalitzacio en
I'estructura del pthread

- pthread_join(pth, &status) espera que el pthread
“pth” acabi | recupera el codi de finalitzacio

- pthread_detach(pth) marca l'estructura del pthread
indicant que no s'esperara per ell

- El descriptor del pthread es pot alliberar després de:

- Haver fet un pthread_exit (el thread) i un
pthread_join()

- Haver fet un pthread_detach i un pthread_exit (el
thread)

44



- Habitualment s'usa com a base per implementar

altres models
- OpenMP / OmpSs...

#pragma omp parallel

{

#pragma omp for schedule (STATIC) nowait
for (i=0; i<100; i++)
Ali]l = Blil + xkB[i-11 + yxB[i+1];

#pragma omp for schedule (STATIC,10)
for (i=0; i<60; i++)
Ali] = C[i] + yxC[i+1];

45



Gestid de memoria

brk() / sbrk(): break point

* Increment (+/-)

- Set
Interficie de Sistema

Shared

libraries

L1 L1 |

PC. PCo PCs PC; SPs SP. SP: SPo

46



Gestid de memoria

malloc()/free()
posix_memalign()

- sobre brk()i/o mmap()

(*)
Interficie d'Usuari

Shared

libraries

R ]

PC. PCo PCs PC; SPs SP. SP; SPo

(*) Depenent de la mida (>1024*128 bytes), pot anar al heap o a I'area general

47



(Gestid de memoria

mmap () /munmap ()

Interficie de Sistema

Shared

libraries

R ] T

PC. PCo PCs PCi SPs SP. SP; SPo

48



mmap (addr, size, permissions, flags, fd, offset);
* Permet demanar:
- Memoria anonima: virtualitzada a |'area de swap

- Memoria mapejada en un fitxer

Shared

libraries

\\

PC. PCo PC: PC; SPo

49



Shared

libraries

1] 1] |

PC. PCo PCs PC; SPs SP. SP; SPo

/bin/ls

/lib64/librt.so

/lib64/libc.so /lib64/Id-linux.so

50



Shared

libraries

1] 1] |

PC. PCo PCs PC; SPs SP. SP; SPo

/bin/ls

/lib64/librt.so

/lib64/libc.so /lib64/Id-linux.so

51



-munmap (addr, size);
- Allibera la memoria, de forma que la regido queda
invalida

- accessos causaran segmentation fault

[heap] ivaiic Shared

libraries

SPs SP, SP;

PC. PCo PCs PC;

a 0 ]
f-'-
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>Comunicacions
 Consola / terminals
- Xarxa - sockets
*Emmagatzemar dades en dispositius fisics

 DiIscos
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Comunicacions
»read/write

* sobre dispositius o sockets

recv/send, recvfrom/sendto, recvmsg/
sendmsg

- TCP UDP TCP/UDP & iov scatter/gather

Process ///sendto
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read/write, readv/writev, preadv/pwritev, x2
- dades sense format
> dades no contigues
" incloent offset (com lseek)
" incloent tipus d’E/S
- forcant fdatasync o fsync (estricte)

> gue les dades i metadades s’escriguin abans de
retornar

- alta prioritat
- afegir al fitxer, enlloc de sobre-escriure
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struct iovec {

voidx iov_base; Emmagatzematge

size_t 1opv_len;

&

» 10 vec
» estructura amb parells (adreca base, longitud)

ssize_t pwritev2 (int fd, const struct iovec x iov, int iovcnt, off_t offset, int flags);
ssize_t preadv2 (int fd, const struct iovec % iov, int iovcnt, off_t offset, int flags);

200

400 E/S dirigida per 'usuari

800

600

200
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“mmap sobre fitxers

- El sistemma mante el disc i la memoria del proceés

coherents
int fd = open (“file”“, O0_RDWR);

p = mmap (NULL, 2200, PROT_READ | PROT_WRITE, MAP_SHARED | MAP_FILE, fd, offset);

if (p == (void x) -1) {
perror (“mmap”);
exit(1);

I3

pIm] = <valor>;
P E/S dirigida pel sistema operatiu

<valor>

m
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"mmap sobre fitxers

- El sistema mante el disc i la memoria del proces coherents

- El proces pot fer read i write al fitxer directament sense
problemes

int fd = open (“file”“, O0_RDWR);

p = mmap (NULL, 2200, PROT_READ | PROT_WRITE, MAP_SHARED | MAP_FILE, fd, offset);

if (p == (void x) -1) A
perror (“mmap“);
, exit(1); E/S dirigida pel sistema operatiu

plm] = <valor>;

write (fd, ...)

<valor>
m




>

Documentar-se
- Abstraccions i interficie de Mach

- Suport hardware necessari per a I'exclusid mutua
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