Chuong 2.B Thread

= Khai niém tdng quan
s Cac mo6 hinh multithread

s Pthread (POSIX thread)
= Multithreading trong Solaris



Xem xeét lai khai niém qua trinh

= Nhin lai va phan tich khai niém qua trinh truyén thong:
qua trinh gbm

e 1. Khdéng gian dia chi
» chuia code, data, heap (Unix: text, data, heap section)

e 2. Mot ludng thuc thi duy nhat (single thread of execution)
» program counter
» cac register
» stack (Unix: stack section)

e 3. Cac tai nguyén khac (cac open file, cac qua trinh con,...)



MdJ rong khai niém qua trinh

= M3 rong khai niém qua trinh truyén théng bang cach
hién thuc nhiéu ludng thuc thi trong cing mot moi trudng
cua qua trinh.

= Qua trinh gom
e 1. Khéng gian dia chi
e 2. M6t hay nhiéu luéng thuc thi, méi luéng thuc thi (thread) c6
rieng

» program counter
» cac register
» stack

e 3. Cac tai nguyén khac (cac open file, cac qua trinh con,...)



Qua trinh da luong (Multi-threaded process)

= Khi qua trinh khéi dau chi cé main (hay initial) thread
thuc thi
e Main thread sé tao cac thread khac.
s Cac thread trong cuing mot process chia sé code, data
va tai nguyén khéac (céac file dang md,...) clia process.

s Qud trinh da luéng (multithreaded process) la qua trinh
cO nhiéu ludng.




SU dung thread

Four score and seven
years ago, our fathers
bought forth upon this
continent a new nation
conceived in liberty,
and dedicated to the
proposition that all
men are created equal.

Now we ar engaged
in a great civil war
testing  whether that

nation, or any nation
so conceived and so
dedicated, can long
endure. We are met on
a great battlefield of
that war.

We have come to
dedicate a portion of
that field as a final
resting place for those
who here gave their

lives that this nation
might live. 1t s
altogether fitting and
proper that we should
do this.

But, ina largersense,
we cannot dedicate, we
cannot consecrate we
cannot  hallow this
gound. The bave
men, living and dead,

who struggled here
have consecrated it, far
above our poor power]
10 add or detract. The
world will little note,
mor long remember,
what we say here, but
it can never forget
whatthey did here.

1t is for us the living,
mather, to be dedicated

here to the unfinished
work which they who
fought here have thus
far so nobly advanced.
1t is mther for us to be
here dedicated to the
great task remaining
before s, that from
these honored dead we
take increased devotion
1o that cause for which

they gave the last full
measure of devotion,
that we here highly
resolve that these dead
shall not have died in
vain that this nation,
under God, shall have
a new birth of freedom
and that government of
the people by the

people, for the peaple
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Trinh soan thao van ban vdéi ba thread



Process & thread information

Per process items
Address space

Open files

Child processes
Signals & handlers
Accounting info

Global variables

Per thread items
Program counter
Registers

Stack & stack pointer
State

Per thread items
Program counter
Registers

Stack & stack pointer
State

Per thread items
Program counter
Registers

Stack & stack pointer
State

Qua trinh c6 ba thread




Chia sé CPU giiia cac thread (1/2)

OO

ba qua trinh
single-threaded

> time

CPU




Chia sé CPU giiia cac thread (2/2)

hai qua trinh
multithreaded

> time
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Vi du chuong trinh st dung Pthread

#include <stdio.h>
void* threadl () {
int 1i;
for (i = 0; 1 < 10; i++){
printf (“Thread 1\n”); sleep(1l);
} } SP,
void* thread2 () {
int 1i;
for (i = 0; 1 < 10; i++){
printf (“Thread 2\n”); sleep(1l);

SP,

}

int main () {
pthread t thl, th2;
pthread create(&thl, NULL, threadl, NULL);

pthread create(&th2, NULL, thread2, NULL);
sleep (20) ;

return O0;

Stack
Heap
threadl
stack
thread?2
stack
Static data
Text <— PC,

Chuong trinh nay khi chay cé bao nhiéu thread?

SG do bd nhé



Uu diém cla thread

Tinh dap ung cao cho cac ung dung tudng tac
Chia sé tai nguyén gilia cac thread: vd memory

Tiét kiém chi phi hé théng
e Chi phitao/quan ly thread nho hon so véi qua trinh
e Chi phi chuyén ngii canh gilia cac thread nhd hon so v3i quéa
trinh

Tan dung dugc da xu ly (multiprocessor)

e Moi thread chay trén mot processor riéng, do do ting muc dod
song song cua chuang trinh.
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User thread (1/4)

s MOt thu vién thread (thread library, run-time system)
dudgc hién thuc trong user space dé ho trg cac tac vu 1én
thread

e Thu vién thread cung cap cac ham khdi tao, dinh thdi va quan ly
thread nhu

» thread_create
» thread_exit

» thread_wait

» thread_yield

e Thu vién thread dung Thread Control Block (TCB) dé Iuu théng
tin vé user thread (program counter, cac register, stack)
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User thread (2/4)

s Cau trdc di liéu va memory layout dé hién thuc user
thread

kernel | user
PCB
state
memory *é CRaAn T '
, ~ . heap |
files ; TCBs
accounting state . stack 1
priority stack ,‘< ----------- |
user ; accounting - - stack 2
CPU registers priority AL S
e i CPU registers| | stack 3
' storage u T ;
C stack 4
— R Wi b S
D. Feitelson A |




User thread (3/4)

= Kernel khong biét sy cé mat clia user thread
e Kernel chi biét PCB cla qua trinh

s Vidu thu vién user thread
e POSIX Pthread
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User thread (4/4)

= Van dé: hé diéu hanh chi cap phat duy nhat mét PCB
cho mai process (— main/initial thread)

e Blocking problem: Khi mot thread tré nén blocked thi moi thread
khac clia process sé& khdng tién trién dugc

kernel

4 N\ N\ [ )
I T I s 3
[thread Iibrary] [thread Iibrary] [thread Iibrary]
\ /N /N /
PCB PCB PCB

¢ user
thread
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Kernel thread (1/3)

= Khi ky thuat multithreading dugc hé diéu hanh
truc ti€p ho trg
e Kernel quan ly ca process va cac thread — kernel
thread

e Viéc dinh thdi CPU duoc kernel thuc hién trén thread
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Kernel thread (2/3)

= Khi multithreading dudgc ho trg bdi kernel

e Khéi tao va quan ly cac thread cham hon so véi user
thread do system call overhead chuyén user mode <
kernel mode

e Tan dung dudgc Igi thé cha kién trdc multiprocessor
e DU mo6t thread bi blocked, cac thread khac cua qua
trinh van cé thé tién trién

= M6t s6 hé thong multithreading
e Windows 9x/NT/200x
e Solaris
e Linux
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Kernel thread (3/3)

= Cau trdc di liéu va memory layout dé hién thuc kernel
thread

PCB kernel |user . .
state /,ﬂ text
memorvtext ———— |
rydata
hea
files . TCBs
state a
user L
threads gﬁ stack ==
accounting [
priority il
CPU registers| |
storage N
I

D. Feitelson




Hién thuc user thread

= Nhéc lai kernel thread — thread dudgc hé diéu hanh quan
ly
= User(-level) multithreading c6 thé hién thuc theo mot
trong cac mo6 hinh sau
e M6 hinh many-to-one
e M6 hinh one-to-one
e MO hinh many-to-many
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MO hinh many-to-one

= Nhiéu user(-level) thread
“chia sé&” mot kernel
thread dé thuc thi

e Viéc quan ly thread dugc
thuc hién thdng qua cac
ham cla mot thread library
dudc goi & user level.

e Blocking problem: Khi mot
thread tré nén blocked thi
moi thread khac cua
process khéng tién trién
ducc.

s Co thé dudc hién thuc doi 2 kernel thread
v3i hau hét cac hé diéu
hanh.
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MO hinh one-to-one

s Mbi user thread thuc thi

thdng qua moét kernel thread é é é é
riéng cua nd
e M&i khi mot user thread dugc
tao ra thi ciing can tao mot
kernel thread tuéng ung

= Hé diéu hanh phai cung céap
dudgc nhiéu kernel thread cho

mot qua trinh é 2 2 é

m Vidu: Windows NT/2000 kernel thread
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MO hinh many-to-many

= Nhiéu user-level thread
dugc phan chia thuc thi
(multiplexed) trén mot so
kernel thread.

e K&t hgp uu diém cla user-
level thread va cla kernel-
level thread

m Vi dL_J
e Solaris 2
e Windows NT/2000 vdi

package ThreadFiber 2 2 2 cernel thread
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Pthread

Chué&n POSIX (IEEE 1003.1¢c) dac ta API cho céc th
tuc tao thread va déng bd thread

Phé bién trong cac hé théng UNIX/Linux

La mdt thu vién hoé trg user-level thread

Tham khao thém vi du vé lap trinh thu vién Pthread véi
ngodn ngili C trong hé thong Unix-like, trang 140,
“Operating System Concepts”, Silberschatz et al, 6" Ed,
2008.

Bién dich va thuc thi chucgng trinh multithreaded C trong

Linux
$ gcc source file.c -lpthread -o output file
$ ./output file
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Thread trong Solaris (1/3)

m User-level threads
e Pthread va Ul-thread

m Lightweight process (LWP)
e MOi process chua it nhat mét LWP

e Thu vién thread cé nhiém vu phan dinh user thread vao cac
LWP
» User thread dugc gan véi LWP thi méi dugc thuc thi.

e Thu vién thread chiju trach nhiém diéu chinh s6 lugng LWP

s Kernel(-level) thread
e M6i LWP tudng ung v3i mot kernel thread

e Ngoaira, hé thong con cdé mot sd kernel thread danh cho mot s6
codng viéc G kernel (cac thread nay khéong cé LWP tucng Gng)
e Doi tugng dudc dinh thdi trong hé théng la cac kernel thread

23



Thread trong Solaris (2/3)

task 1

R R
O—&

kernel thread 2 2| 2 2 2 2 2 2 2

task 2
)

2
;

task 3

222 2 2 user-level thread
lightweight process
Ry

kernel

CPU

many-to-many
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Thread trong Solaris (3/3)

process

ointer
P state

process number

registers

memory limits

list of open files

LWP, ——>{ LWP, ——>| LWP,

Qua trinh trong Solaris



Read more

s POSIX thread programming, Blaise Barney, Lawrence
Livermore National Laboratory
e https://computing.linl.gov/tutorials/pthreads/
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