OnepaunoHHble
CUCTEMBI

Nekuna Ne2. KoHuenTtyanbHble
ocHoBbl OC. lNMpoueccbl 1 NMOTOKK



TpeboBaHusa k OC

1 YepepoBaTb BbINOSIHEHME HECKOSbKUX
3agad angd nosbllLIEeHNA CTENEHN
nmcnonb3osaHua LIIM.

1 PacnpeoensaTtb pecypcbl Mexay
3aJjadyamMu B COOTBETCTBUE C
3aJaHHOW CTpaTernen.

1 Obecne4ynBaTb OOMEH AAaHHbIMW
MexXay 3agavyamMum 1 3anyck HOBbIX
3aJad nonb3oBaTensamMu.



KoHuenuun

1 KomnbloTepHas cucteMa npegcrasnsietcss Habopom
annapaTHbIX PecypcoB.

i KOMI'IbI-OTeprIe NPUNOXEeHNA CO30ak0TCA AJIA
BbIMOJIHEHNA HEKOTOPbLIX 3aa\

0 [lpamon goctyn K annapaTHbIM pecypcamM CO CTOPOHbI
npunoXxeHnn aenseTca HeadpPEKTUBHbLIM

1 OnepauuoHHasi cnctema nNpeacTaBnseT yaobHbIN B
ncnonb3oBaHun, boratbli PYHKUMOHAIBHO,
6e3onacHbI 1 LENOCTHbIN NHTEpdenc ans
NCMOJSIb30BaHUSA MPUITOXXEHUAMM.

1 OC obecneunBaeT eanHoobpasHoe, abCcTpakTHOE
npeacTaBneHne pecypcoB, KOTOPbIE MOTYT BblAENSATCS
NPUNOXEHUSIM MO UX 3anpocy.



YnpaBrneHne BbINONMTHEHNEM
NPUNOXEHUNI

0 Pecypchbl 4OMmKHbI ObITb OOCTYMHbI
MHO>XeCTBY NPUNOXEHUN

1 [lpoueccop pacnpenendeTca cpeau
MHOXeCTBa NPUNoXeHnn

0 [lpoueccop n ycTtponucTea BBoAa-
BbiBOAA 3 PEKTUBHO UCMOMb3YHOTCH
MHOXXECTBOM MPUIOXEHUN.



[1lpoLiecchbl 1 NOTOKA

NMpouecc (Process) n notok (Thread) asnsatoTcs
eAuHUUamMu paboTbl B onepauyuoHHON CUCTeMe.

o llpouecc paccmaTtpmBaeTcs onepaunoHHOU CUCTEMOM
KaK 3asiBKa Ha noTpebrneHne Bcex BUOOB PeECYpPCOB,
KpOMe O4HOro — NpoueccopHoro BpemeHun. [poueccop
pacnpegenseTcd onepaunoHHON CUCTEMON MeXayY
OpyrumMmm eguHnLamMm BbIMOSTHEHUA — TOMokKamMu.

0 B npocTteuvwem crnydyae npouecc CoCTouT U3 0gHOro
notoka. Ecnnm OC He nogaepXmBaeT NOTOKOB, TO
noBegeHmne NoToka NofMHOCTbIO MOrnoLwaeTcs
noBegeHMeM npotlecca.



ONeMEeHTbI npoLecca

ioeHTnoukaTop

CocTtosiHme

[MpuopuTtet

CYETYUK KOoMaHA

Tabnuubl pacnpegeneHnsa namsiTm
KOHTEKCT

CTtaTyc onepauun BeBoda-BbiBoAa
Cratuctnyeckme AaHHble

a0 O O O O O OO O



bnok YnpasneHusa [lpoueccom
(PCB — Process Control Block)

1 CooepXnT anemMeHTbl npouecca

1 CosgaeTca n ynpasnsaeTcd
onepaunoHHON CUCTEMOW

1 EamHas cTpykTypa Ansa noaaepiKku
Pa3nM4YHbIMK NPoLieccamMMm.



PCB. ObobLwweHHaa cxema

Identifier

State

Priority

Program counter

Memory pointers

Context data

1/0 status
information

Accounting
information




PCB B cemenctse NT
CUCTEM.

Process
environment g
block I
Thread
environment
block

Process address space

System address space

=1 Win32 process block

block —3-| Handle table

Thread
> block




| EPROCESS

PsActiveProcessiHe ad m— -

Kernel process block (or PCB)

Process ID

Parent process ID

Exit status

Create and exit times

Next process block

Quota block

Memory management information

Exception port

Debugger port

Device map

Process environment block

Image filename

Image base address

Process priority class

Y

EPROCESS [

Primary access token

Handle table

Win32 process block

Job object




KPROCESS

Dispatcher header

Process page directory

Kernel time

User time

Inswap/Outswap list entry

KTHREAD (3w - - -

Process spinlock

Processor affinity

Resident kernel stack count

Process base priority

Default thread quantum

Process state

Thread seed

Disable boost flag
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PEB — Process Environment
Block

Image base address

Module list

Thread-local storage data

Code page data

Critical section timeout

Number of heaps

Heap size information

L | Process heap

GDl shared handle table

Operating system version number information

Image version information

Image process affinity mask
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CosgaHune npolecca

Co3aatb npouecc — 3To NOAroToOBUTbL
HoBbin PCB.

0 [MopoykaeHne HOBOro npoLiecca apyrnm

1 CospgaHune ornepalMoHHOWU CUCTEMOW
npouecca ansa paboTtbl cnyxo

0 Bxon B cuctemy B MHTEPAKTUBHOM peXnme
1 HoBoe nakeTHoe 3agaHue
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CNCTEMaxX

Creating
process

Open EXE and

Stage 1 create selection
object
Create

Stage 2 wWindows 2000

process object

¥

Create
Stage 3 Windows 2000
thread object Win32
subsystem
A'r
stagea | [ mouywinoa L1 1| Site o
subsystem thread

CosnaHune npouecca B NT

New process

Start execution
Stage 5 of the initial e
thread

¥

Return
to caller!

¥

Final
processfimage
initialization

Start execution
at entry point
to image
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3aBepLUeHne NpoLLeccon

Ob6bI4HOE 3aBepLUeHne

[TpeBbILLEHNE NUMUTA BPEMEHU
HepocTtaTok namaTu

HapylweHune goctyna K namaTu

Owwubka gocTyna K pecypcy
ApndmeTnyeckas oimbka

Owwunbka BBOOA-BbIBOOAA

HeBepHasa komaHaa

KomaHnga ¢ HegoCTyrnHbIMU NpUBUIIETMAMUA
HenpaBunbHoe ncnonb3oBaHMe AaHHbIX
BmewaTtenscteo OC

3aBepLUeHMe BCEX NOTOKOB (419 MHOMOMNOTOYHbIX CUCTEM)
3anpoc co CTOPOHbI APYroro npotecca.

I s e o o
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CocTosaHua npouecca. Moaensb
C OBYMSA COCTOAHUAMN

Dispatch

™

Enter Not Exit
el

Running Running >

\/

Pause
(a) State transition diagram
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Oyepenb NpoLeccoB

(Queue

(b) Queuing diagram
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Pause

Processor

Exit




CocTosaHua npouecca. Moaensb
C NMATLK COCTOSAHUAMN

Dispatch

Admit —_— Release
New — Ready Running —- Exit
-
A Timeout

Occurs

Blocked

Figure 3.6 Five-State Process Model
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CocTosiHUSA npouecca.

Process B R Q % R KRRKK KRRKK 3

o — i

|IIIIIIIIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|II
0 5 10 15 20 25 30 35 40 45 50

= Running = Ready wg = Blocked

Figure 3.7 Process States for Trace of Figure 3.4
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Cxema c ogHou o4vepeabto
6110KMpOBaHHbIX MPOLECCOB

Ready Queue

Admit Dispatch

Timeout
-

Blocked Queue
Event Wait
-«

Event
Oceurs

(a) Single blocked queue
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Ready Queue

Admit

A —

Cxema ¢ MHOXeCTBOM

oyepenen bnoKNpoBaHHbIX
npoLeccoB

2

i

Timeout

Release
Dispatch :
Processor

Event 1 Queue

Event 1
Occurs

Event 1 Wait

Event 2 ueue

Event 2
Occurs

Event 2 Wait

v
v
v

Event 7 Queue

Event 2
Occurs

Event 7 Wait

(b) Multiple blocked queues

Figure 3.8 Queuing Model for Figure 3.6
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[ lpnocTaHOBNEHHLIE
npoueccol

1 lNepemeuwieHne (Swap) npoueccos Ha
OVCK Ong ocBOOOXAEHUS naMAaT noa
apyrue rnpouecchl

1 bnoknpoBaHHOE COCTOSAHME
CTAHOBUTCSHA NMPUOCTAHOBIEHHLIM NPU
nepeHoce npouecca Ha AnUcCK

1 HoBble COCTOAHUA:
broknpoBaH/NpuocTaHoBIEH
[oTOB/NMPNOCTaAHOBIEH
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[lnarpamma cocTosaHUN npoLlecca c
OAHNM MPUOCTAHOBNEHHbLIM

COCTOAHNEM
Admit Dispﬂtc h > : Release ‘
New —® Ready _g Running —» Exit
Timeout

Suspend
Suspend <€ Blocked

(a) With One Suspend State
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[lnarpamma cocTosaHUN npoLlecca c
OBYMSA NMPMOCTAaHOBNEHHbLIM
COCTOAHNEM

New

-~

-~
Dispatch ~~_
- Releas y
Running AL Exit

- -
A Activate
Ready/
Suspend

Suspend Timeout
S
u
- Activate s
OCKe
i M- Blocked
Suspend

(b) With Two Suspend States

Figure 3.9 Process State Transition Diagram with Suspend States
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APl - Application Programming
Interface ynpaBneHus
npoueccamun (POSIX)

POSIX 1003.1: fork(), exec(), kill()

KnoumpoBanme Impoiecca
int pid;

switch (pid = fork())
{

case 0: /*TopoXIOEHHEI mNpoliecc*/

case -1: /*Ommbka cos3maHmMsa npoiecca*/
default: /*Pomuresnbckuii mnpoiecc*/

}

IlopoxneHre HOBOI'O mpouecca ls

int pid;

switch (pid = fork())

{

case 0: /*IOpOXIOEHHEI MNpolecc*/

ret = execl ("/bin/ls", "1ls", "-1", (char *)0); case -1: /*Ommbxa CcoO3TaHUI
npouecca*/

default: /*Pomurenbckuii npoilecc*/

}
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APl - Application Programming
Interface ynpaBneHus
npoueccamu (Win32 API)

Win32: CreateProcess, ExitProcess, TerminateProcess, Get/SetPriorityClass...

I'Iopom,quMe HOBOIO npouecca calc.exe

STARTUPINFO si;
PROCESS_INFORMATION pi;
if (CreateProcess(
“c:\\windows\\system32\\calc.exe”,
NULL, NULL, NULL, FALSE, NORMAL_PRIORITY_CLASS,
NULL, NULL, &si, &pi))
{
CloseHandle(pi.hThread);
CloseHandle(pi.hProcess);

}
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