YINPABJIEHUE NMPOLECCAMW

(c) Apbkos B.HO.



Cmoum nepeumu 8 opy2yHr 04epeob,
Kak Bawa nouoém beicmpee

(c) Apbkos B.HO.



[Iporpamma u npouecc

» [Ipoepamma — cbann Ha gucke

» [Ipouecc (3agava, task, 3agaHue, paborta, job)-
nporpamMma Ha cTagun BbIMNONHEHUS

« Kaxabin npouecc TpebyeT pecypcoB Ans
pPaboThI:

— MalUMHHOE BpeMs (BpeMs paboThbl npoLleccopa)
— NaMsATb

— hannbl

— YBB

(c) Apbkos B.HO.



[Tpouecchl

« OnepaunoHHada cuctema ynpaenser
BbINONHEHMEM MPOLIECCOB U OpraHn3yeT

obmMeHa coobLeHnsa mexay npoueccamm
— [Nporpamma — dpann Ha aAncke
— [pouecc — nporpamMmma B MOMEHT ee
BbINMOJIHEHUA
* OOHY 1 Ty Xe nporpamMmmy MOXHO
3anyCcTUTb HECKOMbKO pa3. 3T1o oyayT
pa3Hble NPOoLECCHI

(c) Apbkos B.HO.



3agaHune

 Buku
— MawuHHBIM KOoA

(c) Apbkos B.HO.



HNencteua OC Hag npoueccamu

— CO3jaHne U YHUYTOXXEHNE

— NMPUOCTaHOBKAa U NpPoaoSMKeHNe BbINOSTHEHUS
— CUHXPOHM3auuns

— 0OMeH coobLeHnamu

(c) Apbkos B.HO.



Process

— BbIMOSTHEHME, OBWXEHNE, pa3BUTUE
— obpaboTka

. T

. T

epeBoaYmK AHOEKC
epeBog4uk Google

(c) Apbkos B.HO.



CocToaHusA

* [1pouecc MOXeT HaXxoAUTbLCA B O4AHOM U3
NATU COCTOAHUN:

— co3gaHue npouecca (new)

— BbINOJSIHEHUE Mnpouecca (running)

— OXXngaHue HeKoToporo cobbiTus (waiting)
— FOTOBHOCTb (ready)

— 3aBepLueHune npouecca (terminated)

» OC obecnevnBaet nepekrnoyeHmne mexay
npoLeccamu

(c) Apbkos B.HO.



CocToaHusA

\'/ﬂm@(r

Pa3pPCIIcHO BIXO

W

I/O 3aBepirex oxxuganne 1/0

(c) Apbkos B.HO.



bnok ynpaBsneHusa npoLeccom

* Process Control Block (PCB) —
NHopmaumnsa (KOHTEKCT npouecca):
— HomMep npouecca (PID)
— CYETUYMK MpOrpamMm 1 perncTpbl NnpoLeccopa

— CTeK (BpeMeHHble AaHHble: napaMeTpbl
nognporpamm, agpec Bo3spara)

— ceKkuusa gaHHbIX (rrnobanbHble nepemMeHHble)
— CNUCOK ucnosnb3yembix YBB
— TeKyLllee COCTOsiHWE npouecca

(c) Apbkos B.HO.

10



3agaHune

* Bukn
— lpouecc (MHdopmaTumka)

(c) Apbkos B.HO.
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Vlepapxua npoLeccoB

(c) Apbkos B.HO.
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Nepapxus

Poguntenbckun npouecc nopoxaaer
(co3gaer, BbI3bIBAET, 3aryCcKaeT Ha
BbIMNOMNHEHWE) Ao4EepPHUN (NpoLecc-
NOTOMOK)

[lepeBo npoueccos

-

POLIECCLI-CUPOTHI
pPOLECCbI-30MbU

(c) Apbkos B.HO.
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3agaHune

 Buku
— [1pouecc-3ombu
— [pouecc-cupota

(c) Apbkos B.HO.
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3agaHune

* Bukn
— Process Explorer

« CkavauTte u 3anyctute Process Explorer

— O3HakoMbTeCh C JepeBOM MNPOoLeccoB

. MEDHDXH'—IECI{OG npeacraereHne COOTHOLLEHUA
npoueccoa—ponmeneﬁ N NMOTOMKOB

(c) Apbkos B.HO.
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Ouepean

- ,D,J'IFI BbIMOJTHEHUA HECKOJIbKMX NMpoueccoB Ha
OQHOM npoueccope «ogHoBpeMeHHO»
Cc030aKTCA ovepeau

* 3a0aHui

* TOTOBbIX MpoLeccoB
* YBB

— I'IpoueCCbl nepexoadar m3 O,ElHOﬁ ovepen B Apyryro
* OauH nNpouecc MOXeT nopoXxaartb ApYyrou

npoLecc:

— pPOAUTENLCKUI NMpoLiecc

— Npouecc-rnoToMoK

(c) Apbkos B.HO.

16



[IporpaMmMHbIN KaHar, KOHBeEUEP

 [lpouecchbl MOryT BbIMOSMHATLCS HE3ABUCUMO
opyr ot gpyra nmbo oobmeHnBaTbLCS
COODLLEHNSAMN, KOTOPbIE BAUAKOT Ha UX
BbIMOJSIHEHNE

— Nepegaya coobLUEeHUn Mexay npoueccamu TpedyeT
co3gaHue KaHana Mexay npoueccamm

« KaHanbl MOryT co3gaBaTrbCs Npy BBOAE KOMaHA
nonb3oBaTesieM U3 KOMaHOHOW CTPOKU U Npu
COCTaBMEeHUU Nporpamm

— KaHan, co3gaBaemMbli B KOMAaHOHOW CTpOKe,
ncnonb3yeT cTaH4apTHblE YCTPOMUCTBA BBOAA-BbIBOAA

(c) Apbkos B.HO.
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CTaHOapTHbIe yCTpOUCTBA

e StdIn

— cTaHOapTHOEe YCTPOMCTBO BBOAA

— BBO/ TEKCTA C KnaBuartypsbl
— ReadLn

e StdOut

— CTaHAapTHOE YCTPOUCTBO BbIBOAA
— BbIBO HA 3KpaH
— WritelLn

(c) Apbkos B.HO.
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[lepeHanpaBneHue

* | — nepeHanpaBneHne ctTaHgapTHOrO
BBOJa-BbIiBOAA

* dir|sort HanpaBnseT pe3ynbratbl padboThl
nepBoy KOMaHA4bl Ha BXO4 BTOPOWU
KOMaHb!.

(c) Apbkos B.HO.
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HanpasneHue B doann

* > HanpasnseT cTaH4apTHbLIW BbIBOL
nporpamMmmsbl B pann Ha AUCKe.

AaAlLr>f . txt
dir|sort>f. txt

(c) Apbkos B.HO.
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UTteHne ns gpanna

< HanpasnyaeT cogepXxmmoe panna Ha
cTaHOapTHOE YCTPOUCTBO BBOAA
nporpamMmmbil

dir > f£.txt
sort < f.txt

(c) Apbkos B.HO.
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YnpouieHne otnaaku nporpamm

« CTaHgapTHbIV BBOA-BbIBOA
 KomaHgHas cTpoka
» Pascal: ParamStr

(c) Apbkos B.HO.
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3agaHune

* Buku
— KoHBeuep (Unix)
— Pipeline (software)
— [NepeHanpaBneHne BBOOA-BbIBOAA
— Redirection (computing)
— CTtaHgapTHbIE NMOTOKK

(c) Apbkos B.HO.
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BupTtyanunsauus

(c) Apbkos B.HO.
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BbinonHeHmne nporpamm

e OC nmeetT HEecKonbKo cnoes oT
NpuKNagHon nporpamMmmsl 40 0b6opyaoBaHUS

[Ipnmnoxenne
PesnnentHbie mporpamMmmbr OC
! !
Jlpaiieeper OS
Y l h 4
Oyuxmun BIOS
l ,

O0opynoBaHIe KOMIIBIOTEPA

(c) Apbkos B.HO.
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[lpamoe obpalleHue K
00opyn0BaHUIO

« DOS 6bin HanucaH Ans NnepBbIX NEPCOHAarNbHbIX
koMmnbioTepoB |IBM, korga BeluMCITUTENbHbIE PECYPCh

OblNK BecbMa orpaHn4yeHbl
— MPULLIIOCH NOXepPTBOBaTh PYHKUMAMM 3aLLUMThI (annapaTHagd
3allluTa ToXe OTcyTcTBOBana).
— nbasa nporpaMmma MoOXXeT obpaTtuTbes K Niobomy cnoto OC U
Aake HanpamMyo K 0bopynoBaHuIo.
— ObICTPOOEUCTBUE 3a CHET YA3BUMOCTH
o HerpaMOTHI::IlT'I Mornb30BAaTENDb
* OLWWMOKK B nporpamme
» cbou
* BUpPYChHI

* [lpun 3anycke Heckonbkux nporpamm B DOS n Win
3.x/95/98/ME Bce npoueccbl obpalaloTcst K oqHOMY

npoueccy — aapy OC

(c) Apbkos B.HO.
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BbinofIHEHNEe HEeCKONbKUX
nporpamm

S
<

IIponecc n

IIponecc 2

IIponecc 1

_____________________________

(c) Apbkos B.HO.
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BupTtyanbHble MalLUUHbI

* Windows NT (New Technology) nmeet
HECKOIbKO CI10€B

« OC obcnyXnBaeT NPUNOXeHUsI C
NMOMOLLIbIO NPOrpamMM-CepBEPOB, KOTOPbIE
obpallaroTcs K aapy ¢ NOMOLLbH
CUCTEMHbIX BbI30OBOB

(c) Apbkos B.HO.
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BM - cepBepbl

Posix
application

0S/2
application

NORG

F Y

HAnpo OC

(c) Apbkos B.HO.
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Name
tracko
trackBfz
trackf3
track0y
trackgs
trackoe
trackoT
trackog
tracko?
tracklo
track11
track12
trackl3
trackly
track15
trackl6
tracklT
trackl1s

trackol

.cda

VC.COM - NTVDM
NT V|rtual DOS Machine

- D:\VC\VC.COM

| avcnerep sanan windows _lo|x]
I:Dawl Mapametpsl  Bua  3aeeplieHwe pabotel  CnpasBra
MpnoxeHs nﬂlﬁmhﬂaﬂjnxﬁﬁjmﬁ|th|anﬂmﬁﬁwul
Ma obpasa [ iMA nons3ceatens | LM I ﬂ
FreeCommander exe 00
|sass.exe 14]
MWsSVC32 . exa 0o
POWERPNT EXE 00
ps.exe 0o
services.exe a0
SMSs.exe 00
spoolsy exe 00
sychiost exe o
svchiost.exe 0o
svchost exe 00
svchost.exe nn}
svchost.exe 0o
sychost.exe oo
System 0o
taskmagr .exe 00
thunderbird exe 00 i i
winlogon .exe 0o >
<| [ b
[ Orofpaxats MpoUectsl BCeX NoMb30saTensii 388EpLLIATL MPoLece |

Mpoueccos: 28 3arpyaxa LIM: 0%

(c) Apbkos B.HO.

iBuneneme namam: 398Mb / 6

A
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BupTtyanbHble MalLUUHbI

* Cnocob pasgeneHnss OC Ha HECKOSMbKO CIOEB

» BupTyanbHas mawunHa — 37O NporpaMmma,
KOoTopasi co3aaeT UNn3no OTAENbHOro
KOMMbloTEpaA.

— BOCMPUHMMAET obopyaoBaHue KOMMbOTEpPa U 4p0
OC kak byaTo Bce 3T0 ABNSAETCSA 0060pyaoBaHNEM

— co3aaeT UHTepdenc Ana Apyrux nporpamm
obecneymBaeT BbINOMHEHWE napannenbHbIX
nporpaMmm

— KaXKeTcs, YTOo Kaxkaasi nporpaMma BbINOMHAETCA Ha
CBOEM KOMIMbIOTEPE CO CBOEN OnepaTtuBHOW MaMSATbIO

(c) Apbkos B.HO.
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BM — nHTepdenc mexay a4pom
OC n obopyngoBaHmnem

lIporecchr

v

IIpomeccer | llpormeccrr | IIponeccrl

v

SAnpo

Anpo Anpo Anpo

OO0opyroBaHmue

BupryanpHas mManmHa

O0opymoBaHHUE

(c) Apbkos B.HO. 32



BM — 3awimTta cuctemsl

« [na opraHnsaunmn BM mncnonb3yerca pasgeneHue
BblYUCNUTENBbHbIX PECYPCOB:

— MNnaHnpoBaHUE paGOTI::I rnpoueccopa co3gaceTt UIJiu3nk
HECKOJIbKUX NMpoueccopoB

— KaXObl norib3oBarenb paboTtaeT co cBoen BUPTYyanbHOM
NamMATbio, BUPTYyanbHOW dpainoBon cMCTEMOW N BUPTYanbHbIMU
NPUHTEPaMU

— TepMUHanbl B CUCTEME C pa3aeneHnemM BpeMeHU cTaHOBATCA
TEPMMUHANoOM BUpPTyarnbHOM MaLlKUHbl (Npun paboTe HecKonbKux
nonb3oBaTteneu ¢ pa3HbiXx TepMuHanoB ¢ oaHUM UNIX-cepBepom
Nonb30BaTenAM KaXeTcs, KaXkabli U3 HUX paboTaloT Ha CBOEM
OTAENBLHOM KOMMbLKTEPE)

* KoHuenuua BM gaeTt nonHy 3alnTy CUCTEMHbIX
pecypcoB, T.K. kaxaasa BM nsonuposaHa ot gpyrux BM

(c) Apbkos B.HO.
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3agaHune

* Buku
— BuptyansHaa mawmnHa DOS

(c) Apbkos B.HO.
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Java

(c) Apbkos B.HO.
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BupTtyanbHaa malumHa #Ba

* Noea BM ucnonb3yetcda B cucteme Java,
pa3paboTtaHHoOU domupmMon Sun

OOBbEKTHO-OPUEHTUPOBAHHbIN SI3bIK, MOXOXU Ha C
koMnunatop Aea reHepupyet bant-kog (bytecode)
annnet BbinonHdaerca Ha Java Virtual Machine (JVM)

NO3BOSISIET CO34aBaTb YHMBEpPCanbHblE NPorpamMmbl,
KOTopble paboTatoT Ha NOoM KOMNbIOTEPE B NHOOOM
OC, Bknto4asi MobUnbHble TeENemOHbI

» fea-yurn — MUKponpoLeccop, BbIMONHAIOLLUA
ABa-nporpamMmmbl. 3TO €ro MallUHHLIN S3bIK

(c) Apbkos B.HO.

36



Java Chip

» Patriot Scientific Boom
— www.ptsc.com/news/

« Sun Microsystems picoJava and microJava
— www.sun.com/microelectronics/

» Wind River System’s Embedded Internet Page

— www.wrs.com/embedweb/index

(c) Apbkos B.HO.
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Applet

Annnet

applet. a short computer application especially
for performing a simple specific task

— application + -et

— 1990

-et: small one <baronet> <cellaret>

— noun suffix

— Anglo-French -et, masculine, & -ete, feminine

— Late Latin -itus & -ita

(c) Apbkos B.HO.
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BoinonHeHne Java

Java Java Java Java

prog prog prog prog

Java Java Java Java
platform platform platform platform
Unix Win Browser Java chip

(c) Apbkos B.HO.
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Hactpounkun JVM

* |nternet
Explorer
— CepBuUc

— CBouncTBAa
obo3peBarens

— Be3onacHocCTb
— Hpyrou

MapameTpbl GesonacHoOCTH i

[apameTpbl:

2| x|

(5 Paspetuiering Java
@ Boicoras DesonacHoOCTh
O Huzkasa besonacHoCT
O OTEMoUATE A3bK Java
O CneumancHas
O CpepnHaa BezonacHoOCTh

= Sarpy3xa

=5 ABTOMAaTIMYSeCKIe 3aMpochl Ha 3arpyaky Galinos
@ OTKMOWATE
O PazpelunTh

8 Sarpysxa danna
O OTKNIOWATD
© PazpelunTb

«

“BOCCTaHOBITE NMPEXHIME MapaMeTpbl

Ha ypogerb:  |CpeaHii v

BoccTa=oBMTE |

I OTtmeHa

(c) Apbkos B.HO.




YH1BEepCcanbHOCTb MPUNOXeHU

Paborta Ha

noodou

nnardgopme

— KOMMblOTEp

— OC

— bpayasep

[Tpumep:

— WHTepaKTnBHbIE

rpapukm

http.//finam.ru

IMHTEHTBI

Anernaa crava: 15002008 1428

ra3nPoOM ao
ILast 195 98|Chng% -6.20
[vol 42,8 MNH
Open High |Low

204,00

206,00 196,70

I;Epaunhm =

M"lihm"""' | |

FA3MPOM ao/ 15 mus/time=15.09,2008 14:29/1=196,38

i

4511:1513:0014:45 16: 3011.0012.&511 3016:1510:4512:3014:15

Twn rpatmxa MacwTab WHCTpYMEHTEI HMhavxaTopbl

211,02

207,58
20586
204,14
202,42

200,70

197,26
195 5::'

19282

(c) Apbkos B.HO.

11.09 2008 15.09.2003
11 U“? EJIIB 17:15
® online-15 muH S | =
Applet appl started "
a(TM) Platform, Standard Edition}
| =] oy , 16:40
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[TapameTpbl
0e30nacHoOCTU
Java

OcMoTpeTs paspelleHys | PazpelleHws ﬂpaBKml

o

rﬂ. =3

i

[*

# FazpelleHa ANA HeNOANMCAHHOMD CoOepHMMOoro

'ﬂ HozBoneHHElE pazpeldeHia Ana nognkcadHoro CogepAdamoro

'ﬂ OTKNOHAEMEIE pazpeeHi R ona NoOanacadHoro Co e oro

B ®ainoewii BROO-BREOL

B cetesol BEOO-BRIEOO

B oocTyn K NonNe30BaTensCkOMY MHTep Ry
B cvcTemHble cBoRcTER

0 oTpaxeHme

B noTokm

B ©alinoeui BEOO-EREOL

© cetepoli BROO-BHIBON

B oocTyn K NoNe20BaTENECKOMY MHTepdhency
B cucTemHele cBOACTEA

B knreHTCKoe KpaHunLLLEe

B nonezoeaTtensckni hafnoEwi EBOO-BEHIBOL
0 otpaxenwe

B noTokK

B Hukakux NnozBonNeHWiA He NnpedbeABNeH.

oK OTmeHa

(c) Apbkos B.HO.
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Anpec; |@ http://java.com/en/download/index.jsp - Mepexon ‘Ccmm

# QI hecconocn, 4

Attention PC OEMs

Include Java software
with yvour PCs! Find out
how to distribute Java
on your Windows PCs.

All Java Downloads

If you want to download
Java for another
computer or Operating
System, click the link
below.

All Java Downloads

SeEarch the

*|@Go v | ORecord = Stop ' Pause » Play

Search

Help Center

Free Java Download

Download Java for your desktop computer now!

Version 6 Update 7

What is Java? | Do | have Java? | NeedHelp?

Why download Java?

Java technology allows you to work and play in a secure com puling environment,

Java allows you to play online games, chat with people around the world, calculate yvour
mortgage interest, and view images in 3D, just to name a few.

After you've downloaded Java, visit java.com to check out Java in Action in your daily life.

Java soltware for your computer, or the Java RHuntime Environment, is also referred to as
the Java Buntime, Burtime Environment, Huntime, JRE, Java Virtual Machine, Virtual
Machine, Java Vi, SV W, or Java download

(c) Apbkos B.HO.
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3agaHune

 Bukn
— Java
— Java Virtual Machine

(c) Apbkos B.HO.
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[ InaHnpoBaHue

(c) Apbkos B.HO.
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MalunHHOe BpeMS

* [Mepuvoa, B Te4eHne KOTOPOro NpoLeccop
BbIMOMHAET KOMaHbl KOHKPETHOW
nporpamMmmbi

* Bpems paboTbl npoueccopa AennuTcs Ha
HebonbLuMe nepuoabl (KBaHThbI)

« KBaHTbl BpEMEHU pacnpeaensaTca Mexay
napannenbHO BbIMONMHAEMbIMU
npoLueccamu

(c) Apbkos B.HO.
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[lnaHnpoBaHne paboTbl npoueccopa

* CPU scheduling

 CocTaBneHue pacrimcaHnAd, Kak 6y,EleT BbINMOINMMHATBLCHA
oyepelb npoueccoB

. nHaHMDOBaHMeM 3aHUMaEeTCA aucnetT4yep — nporpamma B
COCTaBe OC, OH NnepegactT yrnpasneHne o4epeaHoOMy
npoueccy

. 38,[[848 aguvcrneryepa — onTtnmMmaribHoe rnraHnpoBsaHume
paboTbl npoLieccopa no KpUTEPUAM:
— MaKcuMarnbHag 3arpyska npoueccopa
— MUHUMarbHOE BpeMs oXKuaaHus ang npowecca

— MMWHUManbHOE BpeMda peakuumn (MMHMManbHble HeynobcTea Ang
nonb3oBaTens)

— MaKcumanbHasa nponyckHaa cnocobHOCTb

(c) Apbkos B.HO.
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[Tpnoputet

» PaBHONpaBHble NpoLecchl BbINOAHAKTCA «MNO
Kpyry», B nNopsiike o4epenHOCTH

« Kaxgbiv nony4yaeTr paBHYK OO0 BPpEMEHMU
npoueccopa

— BbInonHeHue npoueccoB UMeET Pa3HYHO
NPOOOINMXKUTENBbHOCTDb

* [lpuopumem — OTHOCUTENbHAsA BaXKHOCTb
NpoLeccoB

— I'Ipouecc C BbICOKUM TMPUOPUTETOM NoNy4aeT oonbLue
MalWMHHOIo BpeMeHu

(c) Apbkos B.HO.
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PaBHoOMpaBHbIE NPOLECCHI

P1 —4 Takra,
P2 — 1 Takr,

P3 —3 Takra.
P4 —2 takTa

(c) Apbkos B.HO.

Pl P2 P3 P4 P1 P3 P4 Pl P3 Pl
- Pl
‘ P2
B3
o
P4
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[TapannenbHble CUCTEMDI

— [NnaHnpoBaHue paboTbl Nnpoueccopa
CTaHOBUTCHA bonee CrnoXHbiM B
MHOIOMNpPOoLECCOPHbIX CUCTEMAX

« SMP — cummeTpuyHbIie CUCTEMBDI
— Y Kaxgoro npoLeccopa CBoe pacnucaHme

 AMP — acummeTpuyHbie CUCTEMBI

— YnpaBnsawoLwmn npoueccop 3aHUMMaeTC
pacnpegeneHnemM BpeMEHU AN OPYrux.

(c) Apbkos B.HO.
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PeanbHoe Bpems

— B cucrtemax xxecmkozao peanbHOro BpemMeHu
Kputnyeckme (0cobo BaxHble) 3agaym
OOMKHbI BbIMOSTHATLCA B TEYEHUE 3a4aHHOIo
BPEMEHM

— B cuctemax msieko2o peanbHOro BpemMeHu
KPUTUYECKUN npouecc MMeeT HanbonbLnm
NnpuopuTeT

(c) Apbkos B.HO.
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MHorosagayHocCTb

. I'IceBﬂo-napanneanoe BbINMOJIHEHNE

HECKONbKUX NporpamMm Ha o4HOM npoLeccope
Ha3blBaeTCsA MHO203a0a4YHOCMb

— KoonepamueHas (HeeébimecHsowas)
MHo203a0a4Hocmb (non-preemptive)

« [Ipouecc nony4yaeT B CBOE pacnopsiKeHNe NpoLeccop 1 He
OTAAET, NoKa He 3aKOoHYMT paboTy

« B pesynbrarte Ha sKkpaHe Win BUAHbI «NECOYHbIE Yachl» —
npoLieccop 3axBavyeH OHMM NPOoLIeccoM
— BbimecHsAwwasa MHozo3adadyHocmb (preemptive)

« Kaxabiv npouecc nony4yaetr PUKCUpPOBaHHbIN KBAHT
BpPEMEHMU, 3aTEM OH CTaBUTCH B KOHEL, o4epenu, 1
BbIMOJNTHAETCA crefyoLwmin npouecc U3 o4epenmn rotoBbiX Ha
BblIMONTHEHUE

(c) Apbkos B.HO.
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3agaHune

* Buku
— [lncnetyep onepaynoHHOU CUCTEMBI
— MHoOro3sagadyHocCTb
— MHoronpoLeccopHOCTb
— [lepekrntovyeHne KoOHTeKCcTa
— Cucrtema pearnbHOro BpeMeHu

(c) Apbkos B.HO.
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BbluncnmurtenbHble NOTOKU

Kpome MHOorosaga4yHocTu, ecTb MHo2ornomoyHocme (multihreading)
— HECKOINbKO NOTOKOB

Humsb, nomok, mpeo (thread) — obneryeHHbIn npouecc, lightweight
process (LWP) — mexaHu3Mm napannenbHoro nporpaMmmMmnpoBaHus

KaxkablA MOTOK UMEET CYETYNK KOMaH, perncTpbl npoleccopa u
cteKk. OH pasgenseTr ¢ coceaHUMN NoOTOKaMKn NporpamMMHYH0 CEKLIUIO,
ceKkumto aaHHbIX 1 pecypcbl OC (OTKpbITble hannbl).

Habop nNoTokoB, opraHN30BaHHbIX 04HOW NMPOrpaMMou, COCTaBNAET
OOWH TpaaULMOHHBLIN TSXKENOBECHLIN npolecc (heavyweight).

BHYTpU npoLecca AormKeH ObITb X0TA Obl OOWH NOTOK.
[lepeknoyeHne mexay NoTokamMu BbINONMHAETCA caMOoW
nporpamMmmont, 0e3 obpatleHna K @yHKUumMam OC, No3ToMy OHO
npoucxoaunT bbicTpee

— [Npumep: pegaktupoBaHue HeECKONbKUX AoKymeHToB B Word +

MNOMOLLUHUWK = OAWH npouecc U3 HECKONMbKKUX MNMOTOKOB.

A3bIKK NporpaMmMuUpoBaHUA BbICOKOTO YPOBHA U coBpeMeHHble OC
BKIMOYaOT cpeacTBa co3aaHnsa U nepeknioyYeHns NoTOKOB

(c) Apbkos B.HO. 54



3agaHune

* Buku
— [1oTOK BbINONMHEHUS
— MHOronoTo4HOCTb
— Fiber (computer science)

(c) Apbkos B.HO.
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HyperThreading

* HyperThreading — texHonorusa Intel Pentium 4

» [NapannenbHoe BbINOMHEHNe ABYX NOTOKOB Ha
0HOM (PU3NYECKOM MnpoLieccope

 [1Ba BMpPTYyarnbHbIX NpoLeccopa Ha OQHOW LUMHE

— [lanbHeullee pasBuTmnE. MHOrosiAepHble nNpoueccopbl
(HECKOMbKO (p13n4eCcKnX npoLeccopos)

(c) Apbkos B.HO.
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3agaHune

* Bukn
— Mukponpoueccop
— AQapo Mukponpoueccopa
— MHorossgepHbIn npoueccop
— Manycore processor
— Hyper-threading

(c) Apbkos B.HO.
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B3anmoageuncrteume
NpOLECCOB

(c) Apbkos B.HO.
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B3anmogencrteme npoueccon

« OOQHOBpPEMEHHbIXN OOCTYN K pecypcamM MOXET
BbI3BaTb NPoOremsbl

— OOWH KOHCMNEKT Ha OeCATb CTyAEHTOB
* [1lporpamma, obpatusLUasicsa K pecypcy,

ONoKMpyeT ero ncnonb3oBaHne ocTarnbHbIMU
npoLieccamu

* Vcnonb3oBaHne pecypcoB 6e3 oXxunaaHus
COCTOUT N3 TPEX ITAroB:

— 3anpoc
— NCMNONb30BaHMe
— ocBOOOXKOEeHune

(c) Apbkos B.HO.
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3agaHune

* Buku
— CoCTOSIHME TOHKMK
— B3anmHaga bnokmpoBka
— 3agada 06 obeparoLmx dounocodax

(c) Apbkos B.HO.
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brnoknpoBka npoueccos

 [Ipobnema B3anMHOU BNOKUPOBKU
— deadlock
— KITNUHY
— TYNMMKOBAA CUTyauunsd
« Kak MMHMMYM Ba npouecca oXxuaatoT
HEKOTOPOro CObbITUS, KOTOPOE MOXET

ObITb BbI3BAHO OOHUM U3 OXUOAKOLLMX
NPOLIeCCoB

(c) Apbkos B.HO.
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YnpasneHue npoLleccamu

« [1na ynpaeneHusa oyepensiMmuy npoLeccons
OC Bkrno4aeT pag PyHKUMN, Hanpumep,
cemadopsbl (Kak anga perynmpoBaHus
[JOPOXXHOIO ABMXXEHUSA)

(c) Apbkos B.HO.
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3agaHune

* Buku
— MexnpoueccHoe B3auMoaencTeme
— Cemadpop (nporpammupoBaHme)
— MbloTekc

(c) Apbkos B.HO.

63



[Tpumep 1

» [lpobka Ha y3Kom mocmy

« Kaxkpasa malumHa oXXngaerT, noka npoenet
apyras

(c) Apbkos B.HO.
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[Tpumep 2

* [lpobKa Ha nepekpecmke

« Kaxxgada malinHa OXXUaaeT, noka npoener
apyras ‘ | ‘

(c) Apbkos B.HO.
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[Tpnmep 3

* [05100HbIU cbunoco

« 3a cTonom cmadaTt 3
domnocoda, nepen
KaXXObIM Tapernka n 2
nanoyku

— YT100bI €CTb, HY)KHO ABE
Nanoyku

— KaxKabl MOXET B3SATb
No OOHOW M XaaTb,
noka ocsoboguTcs
BTOpas O

— JInbo oguH cxsatuT ABe —1—
Nanoyku, a ocTanbHble

KOYT 7\

« [‘onogaHue NpoLeccoB

(c) Apbkos B.HO.
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[lpmep B3anMHOW
B6r1OKMPOBKM MPOLIECCOB

— 3anyuleHbl ABa npouecca
— Kaxabiv npouecc 3axeaTui no o4HOMY pecypcy

— Kaxablt npouecc XaeT ocBOBOXAEHUs BTOPOro
pecypca
+ BbeckoHeyHoe OXKndaHue

IIpoyecc 1 IIpoyecc 2
Lock(A) —» Pecypc A Pecypc B |e— Lock(B)
4 4
: :

EBY LN L s I
Lock(B) X |
b i X——- Lock(A)

(c) Apbkos B.HO.



MoHuTOp

» PaspelueHmnem nogobHbIX npobnem
B3anuMOOEenNCcTBUA napannenbHbIX
NpOLIeCCOB 3aHUMMAETCH MOHUTOP —
nporpamma B coctase OC

» MoHuTOop obecneunBaeT bezonacHoe
BbINONMHEHME NPoLeccoB 1 paboTy
NPOrpamMMHbIX KaHaroB

— Tonbko O4AuWH KaHall B OAH MOMEHT BpPEMEHW
MOXET ObITb aKTUBHbIM

(c) Apbkos B.HO.
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BoccTaHoBneHme

» OC pomkHa MMeTb cpeacTBa OA BbISABNEHUS
3aBMCaHNA N BOCCTAHOBNEHUA HOPMaSibHOW
pPaboTbl KOMMbOTEPA

e CnocobObl BOCCTAHOBNEHUA:

— OTKar
* O4AWH W3 NnpoueccoB BO3BpPALLAETCA B NCXO4AHOE COCTOAHUE
— OCTaHOB XepTBbl

* JIMKBUOAaUuWA O4HOIo N3 HECKOJIbKUX MNMpoueccoB

* HYXXHO BblOpaTh Takyr «KepTBy», YTOObLI NoTepu ObINK
MWUHMManbHbIMU

(c) Apbkos B.HO.
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YHUYTOXEHME npoLecca

« UNIX

— PS — MPOCMOTP CnucKa 3anyLleHHbIX
NPOLIECCOB

— kill — yHn4TOXEHME npoLecca no ero
noeHTudukatopy (cm. n/p)

* Windows
— [Ctri+Alt+Del] n yonTtb 3aBucLLME NpoLEecChI
— nepesarpyska Reset

(c) Apbkos B.HO.
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KaHan coobLeHunm

« KaHan nepenaet ovepenb coobLieHnm
(nocnenoBarTernbHO)
— 3anucbk B dhann
— YTeHune n3 panvna

pipe

Process 1

ouepeb
CcOOOIIEeHn M

(c) Apbkos B.HO.

Process 2
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3agaHune

« [lncnetyep 3agad Windows:
— MPOLIEHT 3arpysku npoLeccopa
— CMUCOK NPUNOXEHMNN, NPOLIECCOB N NOTOKOB
— YUCINO MOTOKOB B OAHOM MpoLiecce

— OCTaHOBWUTb NOMNb30BaTeNnbLCKNUE U CUCTEMHbIE
NpoLiecchl

— U3MEHNTb MNMPUOPUTETHI
— Kakmne rnpmopmnTteTbl BO3MOXXHbI

(c) Apbkos B.HO.
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3agaHune

* Bukn (Ru/En)
— Object Linking and Embedding
— Dynamic Data Exchange

« MS Office

— BcTtaButb Tabnuuy Excel B gokymeHT Word
OBYyMSA criocobamu
» O6bekT (OLE)
« CBA3b ¢ pannom (DDE)

(c) Apbkos B.HO.
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MHdopmaumna o npoueccax
T Nseresuap sana Winds =K

®ain [apameTpol Bua 3aBepleHie paboTel  Cnpaska

Mpunoxcerita | Mpoueccel | BeICTPOASIACTEME | Ceb | Mons3aosaten

Jarpyara LN XpoHONOrMA sarpysiad LN
DaAn NoAKaYM XPOHONOMMA MCNONE30BaHMA (D3N NoAKIWM

Duzmdeckan Namate (HE)

Brero
AeckpMnTopos 5665 Bcero 1047788
MoTokoe 322 JocCTynHoD 679716
MNpoueccos 25 CHCTEMHEIA KW 320268
Beigeneqwe namand (KE) MamATe Aapa (KB)

Bcero 224824 Bcero 51260
Mpeaen 047483 Beirpyaeman 26768
Mk 329536 Heeorpyxaemas 22492

Mpoueccos: 25  3arpyska LM: 51% BolgeneHite namaTia: 2196

(c) Apbkos B.HO.
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BupTtyanbHble
MaLLUNHBI

(c) Apbkos B.HO.
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BuptyanbHaa malumHa

» 3anyck rocteson OC BHYTpU OCHOBHOMU
OC
— OcHoBHast OC

— 'MnepBu3op (MeHeoXxep BUPTYasribHbIX
MaLLUWH)

— [octeBble OC
— BuptyanbHasa cetb

(c) Apbkos B.HO.
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Host OS / Guest OS

» YcTtaHoBka rocteson OC Ha BUpTyanbHOM MallUHE
— He TpebyeTtca 3aHMMaTh pasgen aucka
— 3HakomcTBo ¢ apyrumun OC
— OKCMNepuMeHTHI C MporpamMmmamMmn 1 BUpycamm
— Buptyanusauuns cepBepos
— COBMEeCTMMOCTb NPUIOXKEHUN

« BapuaHnTtbl 3arpysku OC
— Ousnyeckun guck
— Obpas gucka

— BupTyanbHbIA XXeCTKUN AUCK
. CoxpaHeHme «CHUMEKOB» W OTKAT COCTOAHWA

(c) Apbkos B.HO.



Host

XO341NH
— Brnageney rocTUuHUUb
— Yyenosek, NPUHUMAaILLNA roCTeEn

NpUHMUMaoLWas CTOpoHa
— host family

# This is a sample HOSTS file used by Microsof!
. - . #
= hOSt |n3t|tUt|0n ﬁ This f1'1e1c0nta1'ns the mappings of IP addres:
For example:

host OS - |

# 102.54.94.97 rhino.acme.com
— ocHoBHag OC # 38.25.63.10 X.acme.com

# localhost name resolution is handled within I
KOMMbKOTEP B CETU # 127.0.0.1 Jocalhost

it oCa ost

— cpbann hosts

« C:\Windows\System32\drivers\etc\hosts
« cnucok |P-agpecos

(c) Apbkos B.HO.
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[ MnepBn3op

MMnepBU30Op, MOHUTOP / MeHemKkep BUPTYarnbHbIX MaLUWUH
— Hypervisor, VMM, Virtual machine manager / monitor
— nporpamma / obopyooBaHwe AnNA co3faHWA W 3anycka BUPTyanbHbIX MallWH
— [Ons O4HOBPEMEHHOro BbINoNHeHUs Heckonbkux OC Ha ogHOM KomnblOTepe

Supervisor

« one that supervises; an administrative officer in charge of a business,
government, or school unit or operation

— [Lat. super, hyper = cBepx - Op.-rpeyd. UTTép — Hag, cBepxy]
— [Lat. videre = cmoTpeTh/BgeTs — Skr. veda = 3HaTh]

Peanusauusa runepsusopa

— AnnapaTHbIi

+ MeitHdpperimebl IBM
— [porpammHeiii

+ VMware

— [lporpammHo-annapaTHbIN
+ Microsoft Hyper-V + Intel Virtualization Technology VT

(c) Apbkos B.HO.
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3agaHune

* Buku
— [nnepBun3op
— Hypervisor
— BupTtyanbHas maluunHa
— Virtual machine

(c) Apbkos B.HO.

80



MeHenxepbl BM

* VirtualBox (Sun Microsystems)
 VMWare Player

» Microsoft
— Microsoft Virtual PC (Windows XP)
— Windows Virtual PC (Windows 7) + XP Mode
— Hyper-V
 Client Hyper-V (Windows 8)

* Hyper-V role (Windows Server 2012 R2)
* Hyper-V Server

(c) Apbkos B.HO.

81



http://www.microsoft.com/en-us/evalcenter/

Bt Microsoft

TechNet Evaluation Center

Windows Server Evaluations

® Windows Server 2012 R2
Bvaluations | 180 days | Last Visited: July 21, 2014

i

m Microsoft

Windowe Sarver 2012 R? Eecantials
vRITILIOWYS 2T viel SV 1L ML Layei iligly

TechNet Evaluation Center
(® Hyper-V Server 2012 R2

Evaluations | Unlimited Evaluate Now ~

My Evaluations Tech Journeys v

Evaluatbions

Technical Preview

Windows 8.1 Enterprise

(c) Apbkos B.HO.

® Windows Server Technical Preview

valuations | Last Visited: February 3, 2015 i |

el b Windows Windows Server
@ Microsoft Hyper-V Server Technical Preview Windows 10 Enterprise Windows Server Technical

Preview
Windows Server 2012 R2

Windows Server 2012 R2
Essentials
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!gﬂpﬁc Mpagka Buo Mepedt 3aknagkd Cepeuc Hactpowxa OxWo (oMol

NE2a O A EAGRES @ @

E P.gpe:::l'i'__i files/cdromAndex himl

| E|uinexCenter | Ornaenesne COROM K Beboadt KNOPPIX | LinuxTag

Hard Disk

Partiion [hda1] , €')’0/_” ’F a’rﬂ

KNOPPIX | KNOPPER}
& » -’?fff; Y Dipl-ing, Klous Kne

Knoppix Info

KNOPPIX INFO

(DE) (DK) (EN) (ES) (FR) (IT) (JP) (NL) (RU)

en | &[5 2,60 11:03

(c) Apbkos B.HO.

83



m Knoppix (CHumok 1) [Paboraer] - Sun xVM VirtualBox
MallHa YCTpOCTBa Crpaska

Flop f dis

e 1= b4 f 1 - |; ] = g

KNOPPIX TL €L 5 C) k9 il S 't.-‘%! j j
J’ B Agpav::{[ 3 file-/cdrom/Demos/iudio/

SelfLinus L|LinuxCenter | Ornagnenve COROM K Beficair KNOPPIX  LinuxTag

h o =i fred il Bla prped el i e fe il g e gis [ U =iged £

Agpec Mpapxa Bwa Mepedtd Jawnagkw Cepewc Hactpodka COkHo MNomows

The & ¥ % The @
b ¥ % & Pra
Thit E"_

green_openmu... opensource.ogy  README.tst

3
S v "@" r @ @, (A m / I INE [ 2 file/cdrom/Demos/Audio/ - Ki
] %% &= > 4 - S8/ S = (i XMMS | 210908 ¥ |
< e —— . £
A E @ o E @ Elrightcol

F:-__

4 nyck |3 Toco. | adDvD-M. [Cmncnery. [ @sinxm. [\YAdober.. | [ knoppi.. EN ZJH_., "9, Eni 22:21

(c) Apbkos B.HO.
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W3panume Windows -

Windows 7 MNpodeccroHansHan
© Kopnopauwua MaitkpocodT (Microsoft Corp.), 2009. Bce npasa 3aliMileHs!.

Service Pack 1

Nony4nTe AoCTYr Has

Windows 7 + Fedora Linux

Activities |—-"1|,-S‘:.rstem Monitor *

CucTema -

OueHKa:

Mpoueccop:
YCTaHOBNeHHaA Nk
(O3Y):

Tun cucTemsl:

Mepo 1 CeHCOPHBII

HMma KOMNBIOTEpPa, WME

KoMmnetoTep:
MNonxoe MA:
OnUcaHue:

Paboyvas rpynna:

AKTUHBEaUKMA Windows -

AvTiaraiaa Windmne

Processes Resources File Systems x

CPU Histnh_.r

100
0%

20 10 o

50 40 30
cpul 16.2% [l crPu2 12.1% CPU3 15.3% CPU4 15.0%

Memory and Swap History

60 seconds

100 %
ox
&0 seconds =0 40 k1] 20 10 O
Memory Swap
J (]
710.9 MiB (71.6%) of 993.5 MiB not available
Network History
L0 Ks
00 KB s
&0 seconds 50 40 30 20 10 o
Receiving 0 bytes/s @ Sending O bytes/s
Total Received 211.9 KiB Total Sent 81.9 KiB

(c) Apbkos B.HO.
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MNpoCMOTP OCHOBHbIX CBEEHNI O BalleM KOMMbIoTEpe

Win7 + Win 10

W3paHue Windows
Windows 7 MNpodeccuoHancHas

© Kopnopaumsa MaiikpocodT (Microsoft Corp.), 2009. Bce npasa 3aliMLLeHb.

Service Pack 1

Mony4YuTh AOCTYN K AONONHUTENbHBIM GYHKUMAM, YCTaHOBMB HOBbIN BoiNyCK Windows 7

i! Windows 10 [Pabortaer] - Oracle VM VirtualBox

T & » Control Panel » System and Security » System v & Search Control Panel ol

Control Panel Home

Q Device Manager
# Remote settings

# System protection
#® Advanced system settings

View basic information about your computer

Windows edition

Windows 10 Pro Technical Preview
© 2015 Microsoft Corporation. All rights reserved.

System
Processor: Intel(R) Core(TM) i7-2600K CPU @ 3.40GHz 3.26 GHz
Installed memory (RAM):  1.00 GB
System type: 32-bit Operating System, x64-based processor
Pen and Touch: Mo Pen or Touch Input is available for this Display

(c) Apbkos B.HO.
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Windows XP_ Mode

Windows Virtual PC
1 windows Virtual PC
@ Windows XP Mode

| NMpunoxeHus Win fn“m‘-‘m:m:‘: Windows XP Mode }
BAapMTENBHO HAaCTpPoeHHan cpefa Windows e.
| MpunoxeHus XP1 i —

| MpunoxeHus XP-2

| XFast USB

| ABTO3arpyska |

1 Hasag
| HalTi nporpammel U daine @] 3aBepleHne paboTsl ‘ 4

=o€ =2Cees

VXPEULA txt

L YWindows XP Mode base vhd

80 KB 19.08 2009 14:01:50

1184 290 KB 13.09.2009 0:4/:52

(c) Apbkos B.HO.

C:\Program Fies\Windows XP Mode B 14|
Nma + Pasmep | UameHeHO Tun
.- 28.01.2074 15:46:51 lNanka c chainamu
| Tutorial 08.09.2014 20:52:25 MNanka c dhaifinamu
KEY txt 1KB 13.08.200913:.26:.02 TeKCTOBbLIN AOKYMEHT

TeKCTOBLIR JOKYMEHT
Virtual Hard Disk
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COBMECTUMOCTb MPUNOXKEHUIA

* Pexxum coBMecTumocTu
— CBoucTBa ncnonHaemoro ganna

HD Tach _

HD Tach requires Windows 2000 or Windows XP.

. WlndOWS XP MOde [Windows XP (nakeT o6HosneHms 3) ~]

¢ Ceoiicrea: HD Tach

bezonacHocTe | lNoopogHo MNpedbioyume Bepoum
Osume I Apneik CoBmecTMMOCTL

Ecnw nporparMMa yonewHo pagoTana ¢ §oMee paHHeR Bepcued
Windows, a cefiuac BOZHWKaH T NpOGNEMbl, BRIGEDUTE DEXMM
COEBMECTMMOCTW C 3TOWN G0Nee paHHER BEpCHER,

Copaexa no BeGOpY NApaMeTpoe

i Pexwrm coBMeCTUMOCTH

|7 E:_J}EFEyCTHTb nporparmrMy B pexkure COBMeCTUMOCTH C

— BuptyanbHasa mawmnHa XP ana Windows 7

— ®aunn *.VHD

(c) Apbkos B.HO.
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owpammenans _lolx]

L) [m = vaentn > Bupryanse wawes * K& | Nowox: BupTyansmee maumme el
ynopsaouMTE ¥ 08 OTHpETE T OBUM A0CTYN T ZANWCATE HA ONTHYECKHE WcK  MTapameTpe = v 9
. WsGpannoe v - | cocronsme supryansoii w... | nasare | ocvommait macx
ja 3arpyen desktop.ni

3 Hegasnwe wecTa
B Pabowen cTon
Arpexc, [uck

27 Win7xed.vmox Bl RTRASEH 1024 MB KWEWIN P4 WinT e vhd
1 Windows XP Mode. wmoe 512 MG Coi\LsersiVaientnappDataiLocalMicr

L = T i ows KPS PSS - Windows Virtual PC XM XP Modepl.vhd
B8  peicremer UsB*  Cepmcr  CuieAteDe @ ~ | Cwusersivaentn\AppData\LocaiMir

1 ﬂ

Syutem Proporties

Sjpidem Heslode Audomatc Updates
Gl Computer Hame Herdwae Babvanced

Tyalem
el ol e WP

& Di Profexsional
= Di Wieron 2000
) | =
’ Servce &kiimj B Manens ynpagness * CUCTEMS M BENACHOCTE ¥ CHCTEA fm]ﬁiﬂiw
- Regideied to 1 :
& Di ‘Wirdows 5F Mo .
= Di e MaHENs YNEABNEHA - NOHALIHAR NPOCHMOTR GCHOBHEIX CRENEHNE 0 BaLEM KOMIThHITE:
. CTpaMLa
i TRA87-DEM-OM
il - ) Hanaume Windows
Sinpulet S OucneTyep yCTpOWcTs
. Ne S ndelifl] Coe. & Wi EERpcaioRanyiae
. HaCT POAKS YLaNeHHON S00T =
o Vi - ZE00K. CPU @ L PR e £ Kopnopalpm MadxpocodT (Microsoft Corp.), 2009, BOe Npasa 3aaiMiessl.
GHz 100C &
33'5 z 100 ¢ My TMUMTaS DACTEMD Sarvice Pack 1
S [ONONHATENHEE NADAMET Pl MoMYYHTE GOCTYI K QONOAHATENLHEM dryHKUNAM, YOTIHOBME HOBLIA BEIMYCE Windows 7
@ cer CHETEMB
e At
CHCTeMa
OueHKA: m HHOBKE NPOMIBOAMT ENBHOCTH Windows
Npaecoop: Intel{R) Core{TM) [7-2600K CPU @ 3.40GHZ  3.40 GHz
. YCTAHOUMEMHAR MAMAT b 16,0 M6 (3,21 MG gOCTYTIHG,
ﬂ WindowsXPSPSS5, vmcx Mma daiina: (o) [ YTIHG)
COCTORWE BHPT Y ikse THeN CHCTEMBI 32-paIpANHER ONEDALNOHHIN CHCTEHD

MEpa 1 CercEpHE BB0: MEpo 1 CEHCODHRR BEOA HEACCTY MG A0 3TOMD 3KpAHA

= |
el ® |0 € O8I0 E @3N S |

(c) Apbkos B.HO.
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[TpunoxeHne XP Mode B Windows 7

Nwucnetuep 3anay Windows
®@aiin NapameTpol Bug OkHa Cnpaeka

Mpuaoxenns I!‘tpouecr:u' Cnymﬁu] Eucrpnneﬁcraue] CeTs | I'mnhauaarem-l]

| Windows Virtual PC
£1 Windows Virtual PC
&1 windows XP Mode
| MNpunoxeHna WindowsxXPSPSS
| IBM SPSS Statistics

@ IBM SPSS Statistics 22 License Authoriza

1 Hazag

|lHaﬁ'rH nporpaMMel U daiinel L]

[

v @20 € &

Mesw Filas:
(g New Dataset
(a9 New Database Query..

3anaua ~ CocrosHue |
ﬁ"ﬂutputl [Documentl] - IBM SPSS Statistics Viewer (yaanexHsiit) PaboTaer
&) 2015 - FreeCommander Pabotaer
8 239 vs2013.4_ce_enu.iso PaboTaet
'&j,j. 39_opeth_-_cusp_of_eternity.mp3 PabGoTaer
% Adobe Photoshop - [Untitled-1 @ 200% (Layer 1, RGB/8)] Paboraer
EQ Download Master PaboTaer
(2 18M sPss statistics 22 (yaanesniii) Paforaer
@Micmmﬂ: PowerPoint - [0S_04_Processes.ppt] PaboTaeTt

W |BM SPSS Statistics 22

Al Ae mldPa Biee e

{32 1M PSS Statistics 22 (yaaneHbiit)

Recent Files:

@ ‘wnditled! (cta entry exam
[= ] Open another file..

& *output1 [Document1] - IBM SPSS Statistics Viewer (yaane
[z Untitied2 [] - IBM SPSS Statistics Data Editor (yaanetbii)

.Li

WIS

‘ _-.'ﬂl

(c) Apbkos B.HO.
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Bug BupryansHas mawmHa Okvo Cnpaska g 3 = -@‘ 3HEp !

- - = _m Bbl B
-] o o W e

5 B
(CHAMORDIKpaHa; 1 CHUN Crimmo
AR G 112014..4.19. P014-.

Parallels Desktop

KpaHa
19,16

e nm 0B aTom Mac
|[L_thp-,lnlrormmpu Xpamwnwige [Mausts Moanepsea O6CAymmaane

MacBook Pro

13 pwolimon, cepeguna 2012 1

MNpoueccop 2,5 GHz Intel Core 15 ORI R AT = o Serm | T CHUMO
Namsts 86 1600 My DDR3 014%854.4 4= 11204 2014=

Npadgmka lMpadwua Intel HD 4000 1024 MB

Cepruinsli nomep COZJ29RMOTY 3 MCHUMOK 3k . LHAMOK JkpaHa

d1ad 4.4788 8428075
no O5X 10.9.2 (13C064) ‘ 8

i e A
e ! ? E.._ ¥k 'é-'.f-

s CHithok :nclﬁa 5y 2| Cu“m.'lﬂu: 3K|::|a.|-|a.
54438 =2014-...4.27.46

OT4eT O CHCTEME. . Obnoanenne MO, ..

RI0TH

Bl CHuMok 3kpaHa CHUMO
014-...4.28.11 2014-,
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BapuaHTtbl ncnonb3sosaHua OC

« 1) Obpas gncka
- *1S0O
— YcTtaHoBo4Haa Bepcus (Installer)
— Live Media (Live CD/DVD/USB)
» 2) BupTyanbHbIN XXECTKUN ANCK

— NpegyctaHoBneHHaa OC
- *VHD

(c) Apbkos B.HO.
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[pnmepsbl Linux

Fedora
Knoppix
Ubuntu
Oracle Solaris
FreeBSD
Debian
openSUSE

www.fedoraproject.org

WWW.KNOPPIX.org
www.ubuntu.com

www.oracle.com
www.freebsd.org/
www.debian.org
WWW.0pPEeNnsuse.orq

(c) Apbkos B.1O.
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NcTopua UNIX / Linux

1970 1980 1990 2000 2010 Time
FreeBSD 9.1
2 NetBSD 6.0.1
BSD family
LD OpenBSD 53
—i=1 BSD (Berkeley Software Distribution) 44
A o
Pl Sun0S 414
Darwin >
B NextStep 3.3 | 1T T T T LA TR

+ Mac 05 X 10.8.4

——®= Xenix OS5 Apple
Mi .

licrosoft/'5CO GNU/Hurd K16 .

--------- | GNU
Richard Stallman = GNU/Linux 3109
_______________ Dr}linh i+ Linus Torvalds 391
Andrew 5. Tanenbaum >
Research UNIX 10.5
Bell Labs: Ken Thompson, . — _
Dennis Ritchie, et al. CopmmerGint INEX M
AT&T Univel SCO

System lll & V family

HcmouHuk: http://en.wikipedia.org/wiki/Linux

L

Solaris

11 11/11

Sun Microsystems

N i ]

mx PP

501

(c) Apbkos B.HO.
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* Buku
— |SO-0bpas
— Live CD
— VirtualBox
—VHD

3agaHune

(c) Apbkos B.HO.
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3agaHune

» Ckadaunte n yctaHosute VirtualBox

» Ckavaunte obpasbl ANCKOB *.iSO

— Kaspersky Rescue Disk
* hitps://www.kaspersky.ru/downloads/thank-

vou/free-rescue-disk

— Dr.Web LiveDisk

» hittps://free.drweb.ru/aid admin/

« 3arpysunTe BUpTYyasribHYy0 MaLlUMHY C
Kakgoro n3 aTux obpasos

(c) Apbkos B.HO.

97



