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Na eénynooupe tn Stakplon LetoéL Aoyioutkou
OUCTNUATWYV KOl AOYLOULKOU EQAPUOYWV.

Na rteplypaPOuLE TL ELVAL TO AELTOUPYIKO
ocuotApuata KoL va SoUpe cUvVTopO TNV LoTopila TNC
g€eAL&Nc Touc.

Na replypdP OUE TIC ONUOVTLKOTEPEC EVVOLEC KLl
TEXVLKEC YUpW aTto tn dtayeipton uviunc.

Na rteplypaPouE TIC PAOLKEC EVVOLEC OE OXECN UE
n Olaxeipton dlepyaoiwv.

Na rteplypaPou e KATTOLOUC amAouc adyopiBuouc
yLaL TOV Ypovorpoypauuatiopo tnc KME.



YTOAOYLOTLKA CUCTAHATO: ZTPWHATO
2y

Aoylouiko



AOYLOULKO

N\oyLoUIKO (software) elval To cUVOAO TWV
JTOOYPOUUATWY TIOU ITIOPEL VOL EKTEAECEL EVAL
UTTOAOYLOTLKO cUOTNMAL.



AOYLOULKO: AUO KOTNYOPLEC

Y.

TPOYPOLLO TTOU OTEAVEL
KELWLEVA OTOV EKTUTTWTN

NPOYPOULULA TTOU POPTWVEL
dedopeva amo tov okAnpo
S6loko otnVv KUPLOL UV LLN
POYPOAA TTOU eykaBLota
TNV KAUEPO

NPOYPOLLLULOL TTOU ETILAEVEL

riota Slepyoaoia Oo eKTEAE-
oeL n KME

Y.

MPOYpaHa ETIEEEpYAOLOC
KELWEVWV (word processor)

LotontAnyoc (web browser)
POYPOLULUO NAEKTPOVLKOU
Toxubpopeiou
TPOYPAUUA {wypadLKNG

POYpPOLULa SLaXELlpLonC
Baonc dedbopEvwy
NPOYpaHa ETIEEEpYAOLOC
dUAAWV epyaoiog



AOYLOULKO: AUO KOTNYOPLEC

AOYIOULKO OUOTNUATWV
(system software) €ilval ta
TPOYPOALLLLLOLTAL TTOU
geEuTtNPETOUV AVAYKEC TOU
UALKOU Ttou H/Y.

H Umapén kat Asttoupyla
Tou Oev ylveTal apeooa
QVTIANTITA OTOV XPNOTN.

XPNOLLLOTIOLELTOL KOTAL TNV
KOTOLOKEUN N EKTEAEON TOU
AOVYLOLLKOU £DOPLIOYWV.

/N\OYIOULKO EQPAPUOYWV
(applications software) €ivoi
TOL TTPOYPALLLLLOLTAL TTOU
geEuTtnPETOUV AVAYKEC TOU
YEVLIKOU XpNnotn.

O xpNotNnc EpXETOL OE
emtadn podll tou
KoOnuepLva.

Katd tnv ekteAeon Tou
XPNOLUOTIOLEL TO AOYLOULKO
CUOTNUATWV.



AOYLOLLKO: AUO KATNYOPLEC
| 6

Aoylouiko, [ ] [
, EQAPUOYWV
vpadpLKO

nepBAaAov L
UPNVAC AELTOUPYLKOU CUOTAMOTOC

. -

Aoytlouiko
CUOCTNUATWYV




AOYLOULKO: AUO KOTNYOPLEC

Agttoupyika cuotnuata AOyYLOULKO YEVIKNC XpHoNc:
(operating systems): Unix, 1.X. Emacs, Acrobat Reader,
Windows, Ubuntu, K.Q. Firefox, Real Player, K.Q.
odnyoi UAikoU (device e€elOIKEULEVO AOYLOULKO:
drivers): pecohafouv peta- 1.X. OLaXElplon eotLatopl-
€U AZ KoL LLOC CUOKEUNC. ou, Olaxelplon amoBnKknc,

npoypauuata unnpeotwy  AOYLOTIKA TIOKETA, K.QL.
(utilities): T.X. Lopdomoinon OAOKANPWUEVO AOYLOULKO:
dlokou, mavon Stepyaciwyv. cuAloyn ePOPULOYWV UE
UETAYAWTTLOTEG, -(PpaoTteC O UYYEVEG QVTLKELUEVO TLY.
(assemblers, compilers): .x. MS Office, Lotus Notes.
uetadppaotng C++.



/AELTOUPYLKA cuoTALOT

N\ettoupyiko ouotnua (/\2, operating system, OS) elvaul
£vaL OUVOAO TIPOYPOATWY TTOU:

nPoodEPOUV 10 TIEPLBAAAOV HECW TOU OTOLOU O
XPNOTNC ETILKOWVWVEL LLE TO UALKO Ttou H/Y.

NPoodEPOUV To TIEPLBAAAOV HECW TOU OTOLOU OL
epapUoyEC ekteEAOUVTAL OTO UALKO Tou H/Y.

KOTOLVELOUV TOUC TTOPOUC TOU UTTOAOYLOTH OTO
NPOYPOAUUATA TTOU {NTOUV VA TOUC XPNOLLLOTIOLICOUV.

SleukoAUvVoULV TN PLUOULON TWV TTAPOAUETPWYV TOU
LUALKOU tou H/Y wote va Aettoupyel amodoTika.



/\AELTOUPYLKA cuoTALOTO

YPOdLKO
nepBAaAov L

UPNVAC AELTOUPYLKOU CUOTAMOTOC



Ekklvnon AELTOUPYLKOU GUOTHMOTOC
| 10

To AZ avalapBavel tov EAeyxo Alyo HETA TNV EKKIVNON
tou H/Y. AvaAutikad, Kotd tnv ekkivnon (booting process):

1. EkteAeltol eva pKpO cUVOAO EVTIOAWV
arno npokaBoplopevn Beon tnc ROM.
2. AUuTEC avtlypadouyv Tunpa touv AZ amno
™n devutepelovoa pvnun otnv KLPLAL.

3.0 €A\eyxoC pLeTadEPETAL OE AUTO TO O-
vilypado, mou popTtwVvEL oTNV KUPLOL

LVAN Kot dAAa TuRpoto tou AL,
— !




Ekklvnon AELTOUPYLKOU GUOTHMOTOC

|11
To AZ avalapBavel tov EAeyxo Alyo HETA TNV EKKIVNON
tou H/Y. AvaAutikad, Kotd tnv ekkivnon (booting process):
4.0 €leyxoc petadepeTol 0TO POPTWE-
va THApata touv AX. AuTtd tapouota-
(OUV OTOV XpNoTN TO YPAPLKO TIEPL-
BaAAov kot apyilouv va KATAVEUOUV
TOUC TIOPOoUC Tou H/Y ota mpoypapLpa-
TOL TTOU KOAEL 0 Xprotnc.

-

®\-




Ekklvnon AELTOUPYLKOU GUOTHMOTOC

Epwtnon: Evac H/Y pmopel va ekteAel LOVO KATIOLO
OUYKEKPLLLEVO AELTOUPYLKO CUCTNUQL,

Anavtnon: Aev UTTAPYXEL TIEPLOPLOUOC.
O H/Y Ba ekteAECEL OTIOLO AELTOUPYLKO
ocvotnua Bpebel otnv nepLoxn tou
okAnpou &lokou omou Yayxvouv ot
eVTOAEC TNC ROM.

4 )




Napadetypata A2: Windows
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Napadetypata AZ: Mac OS

E é Grab File Edit Capture Window Help

O O O X Chl: /Volumes/Atomic_1/SI0-Si100/20021231S01500/S0I500-1A008Topo-p.nc Q1/3 Short[2

) Tue 10:28 AM

0 O x| Channel Selector E

Macintosh HD.

2 Surface 30| %

Grey 2D

E

Untitled HD

00606 X! Gxsm - STM/AFM/SPA-LEED...
File Edit Acion View Math Windows Tools Settings Help ’
S7y] S@n  Movie  Stp  Open  Save AutoDisp  Exit
=
atos® [S@n Parameter Calculate —
ntos® Range XY  [153.2nm 153.2 nm @ Steps
ntos? g = :
ntos” Steps XY 0.08 nm 0.08 nm C Range - 5
1200 minsxy  [2000 5800 O points X| MesaGL: Ch2: /Volumes/Atomic_1/SI0-5i100/20021231501500/SOI500-1A008Topo-p.nc Q4 Short[2]
offstxy  [0.0nm 0.0 nm i':,’._'evéumk
Layersin 3d  |L SubSmp [L Select [0 (l -
Rotation 0 [ T | O Plane
VRange Z |20 A [ [T ] | O Logarith.
VOffset Z 0A [ I |C Dpiff.
File/Autosave
Basename/# [psutter [o0000 [~ Auto Save ‘
Originalname [ /SO1500-1A008Topo-p.nc
User Info & Comment
besocke @atomic
Session Date: Tue Dec 31 11:34:59 2002
Date of San [Tue Dec 3t 13:12:11 2002
.;ga

o

Atomic_1

N~

000 X GL Scene Setup Mac OS X
| Version 10.3.2
View ] Light | Surface Material | Bax Material | Render pt. |
Software Update...
V3dControl View/RotationX 306 I Help
V3dControl View/RotationY 158 T Help Processor-iDual 2, GHz PowerPC G5
——— if
V3dControl View/RotationZ 180 N[ Help MamoryS2i5 GE DDR SORAM
V3dControl.View/Translation -10, 20, 0 Hel ——pre—er———
V3dControl.View/FoV' 37 I
TM & © Apple Computer, Inc. 1983-2003
'V3dControl. View/Dist 1.50 All Rights Reserved.
V3dControl View/PerspZfar 200 Help
V3dControl View/PerspZnear 10.00 Help T HacintosiHD =
'V3dControl.View/Hskl 1.7 I Help =
Q- local disks
Name A Date Modified Size
A Applications Feb 26, 2004, 2:56 PM -
=4 Untitled HD Applications (Mac OS 9) Sep 26, 2003, 9:02 PM b
o Atomic.1 & Developer Feb 19, 2004, 9:23 AM 9
Dok |  Apply X Gnel [ Library Dec 17, 2003, 3:00 PM 4
/ [ Desktop I sw Feb 27, 2004, 5:00 PM -
@ psutter System Feb 15, 2004, 12:16 AM -
'/f*. Applications | System Folder Feb 17, 2004, 3:42 PM -
{3:Documents -7 User Guides And Information Oct 3, 2003, 11:15 PM 4K
& Movies (& Users Feb 18, 2004, 4:31 PM
& Music
| Pictures Pari-d-

9 items, 212.47 GB available




Napadetypata A2: Ubuntu

Videos - File Browser

File Edit View Go Bookmarks Tabs Help

O © 9

)
Up Reload Home  Computer ' Search
Videos S, 100% & Icon View
X —_— —_ _—

aeon_flux_d1 aeon_flux_d2 aeon_flux_d3

. File System

[ Network

_—
CD-RW/DVD... & -J

futurama 310-to-yuma.avi

CD-RW/DVD...
73180 GB M...
M 48,0 GB Media

photo_ren.sh

. oL
@ Trash

wordpress,2008-10- - Angus and Sadie. baron_munchausen.
13.xml i Documents mov avi

= Music
T

0 Pictures
. Videos

L 21 items, Free space: 55.2 GB

[~] ./info.sh

LINUX

Distro: Ubuntu 10 intrepid
Kernel: 2.6.27-7-generic
Uptime: days and 22:38:10 hrs

AMD Athlon(tm) 64 X2 Dual Core Processor 4800+
GeForce 7600 GS

2008 mb

2006.04 bogomips

Gnome

Glider

Nou
Application Font: Sans 10
Terminal Font: Monospace 12
Wallpaper the port flipped256!
Resolution: 1926x1200 px




Napadetypata AZ: Linux

El prophecy : bash -0Ox
File Edit View Scrollback Bookmarks Settings Help

Analysis
|
> /work/cartman-clued®/prophecy

) Pandora Radio - Listen to Free Internet Radio, Find New Masic < Mozilla Firefox
File Edit View History Bookmarks Tools Help
@ [P] http:/mmw pandora.com/ B%v - v Kentucky fried ¢Q )
Most Visited v+ Gefting Started  Latest Headlines &

™M 1 unread - Gmail Inbox Pandora Radio- Listento ... €@ 8 QCATLS plugin gentoo- ... &

PANDORA

radio from the Music Genome Project® ustacec@gmail.com  account | sign out

Your Profile || About the Music v | Share I Help |

(i

[ Create a New Station...

Lacrymosa Gates Of Dawn 1 Am The Day
a »
A by: L by: Secret G by: LIBERA
User prophecy on localhost SERA Radio £ v e o L
on: Secret G on: Free
A iirney Radio I
“ Search: [ ] b Seger Radio <

ik Floyd Radio Cieen fie

|
|
lotes/
Web Browser

a 1
N\ 45 System Settings ROKPHIX Guide Us... ' ‘ .
7 A be
“ .
Py | F File Manager
|
i ]
\ - . About This Musi 0
7] , Mozilla Firefox (bin) e N
\ Vour profile P Here's more great stuff to help you
Y 15 . our Profie enjoy the sounds you love and
- Terminal . a explore the wider world of music.
\ Genre Stations L
/4 % XChat IRC Mobile & Home X Try one.
- 3 . A mmm——
( Video Series 4 I 0 __&
Hom ¥ justacec
W justaceclutter@hotmail.com

Pandora Tip: Click here to learn how to find a station created by someone else justac mail.com

EVDEBIENOE TUE SOIMN OE MICIC EECTIVALE wierr Tue sunwrace

; »f;].g {_Ug Q @ i-ntt-1.pandora.com ] :
LN YW B |

Favortes  Appications ~ Computer  Recently Used Leave ) 4
e 15:03 ® Pandora Radio - Listen to Free Internet Ra: ® Kopete Elprophecy : bash




Napadetypata A2: Palm OS




Noapadeitypata AZ: Symbian OS




Noapadeiypota A2: Apple iOS




Napadeiypota A2: Android OS

AMSUNG
B O 1:28 AM




Katnyopteg AZ

Ta AELTOUPYLKA CUOTAMATO MTTopoUV va SLakplBouv:

Me Baon to mAndo¢ Twv xpnotwv ou UopouV va
xpnotuornotoouv tov H/Y, os:

evoc xpnotn (single-user): PalmQOS, SymbianOS.
noAAwV xpnotwv (multi-user): Windows, Linux, MacOS.

Me Baon to mAndoc¢ twv epyactwyv nou pmnopouv va
ekTteAoLVTOL TAUTOXPOVAL:
uiac epyaotiac (single-tasking): PalmOS, SymbianOS.

rnoA\wv epyaoclwv (multi-tasking): Windows, Linux,
MacOS.



E€eAitn A2

Ta Aettoupyka cuotnpata €pBaocav va €xouv tnv

ONUEPLVA TOUC TIOAUTTAOKOTNTA KOLL TLOLKLALOL LETA OTTO
dekoetiec e€€Aenc.

Ac 60U LE KATIOLOL ONHAVTLKA oTadLla TNE £€EALENC auTNC.



E€eAén AZ: Enetepyaoio kata SeoULOEC

| 23
2TIc dekaetiec '60-70, ot H/Y Atav oykwdelg, Suoxpnotol,
akppot, kot bucevpetol. Mnopouvoav va Touc XpnoLUO-
TTOLOUV HLOVO Ol EPYO{OUEVOL OE TIAVETILOTA MO/ ETALPLEC.

[l va xpnotpomotwioet tov H/Y, o xpRotng TUMwVE o€
Ola-tpntec kKapte¢ (punch cards) To MPOypALA TTOU
NOeAe va ekteAeoEL (e 0ONYLEC yLa TOUC TOPOUC TIOU
aroLtel). To amotéAeopa NTAV pULa otoio KapTwy
(epyaoia, job). |




E€EAen AZ: Emeéepyaoio Kotd OEOULOEC

2 TN CUVEXELQ, 0 XpNotng mtapeOLOE TNV
gepyaoia otov xetptotn (operator) TOU
H/Y, évav e€eldikevpevo umtaAAnAo.

Autoc ipoetoipale tov H/Y yua va
dlaBaocel tn otoifa Twv KAPTWV Kot
VOl EKTEAECEL TO TIPOYPAUAL.

MeTA To MEPAC TNC EKTEAEONC, O
xpnotng etbomolovvayv va
nopaAdfBel plor EKTUTTIWON TWV
QTTOTEAECUATWV.




E€eAién AZ: Enetepyaoia kot OeoULOEC

O xelpLotnc dev ekteAovoe KABe epyacia ywplotd, aAAd
TIc opadomolovoe o€ deauidec (batches) avaloya LLE TOUC
NTOPOUC TIOU aratovoay, Kat EKteAovoe TIc deopidec.

Etol, avti va etotpadlel tov H/Y mpv tnv eKTtEAeon KABe
epyaolog, Tov eTolpale mpLv TNV EKTEAEON KAOE
deouidac.

H dltadikaoia elval yvwotn we emeéepyaocia Kota
oeauidec (batch processing) Kol ETUPLWVEL UE KATIOLEC
pnandec kal ota ouyxpova AZ.

epyaoia

ol deouida
XELPLOTAG H/Y
epyaoia

deouida
epyaoia



E€EAen AZ: Emeéepyaoio Kotd OEOULOEC

O poAog tou AZ NTav anAwc va dop-

TWVEL TIC epyaoiec tnc deouidac otn

LV N KoL VoL LETADEPEL TOV EAEYYO:

1. Tov €Aeyxo €xeLto AZ.

2. To AZ dopTwVEL OTN LV TNV
epy#1 ko tng divel Tov EAeyyo.

3. Hepy#l teppatilel KatL o EAeyxoC
ETLOTPEDEL 0TO N2.

coyaoia #4 4. To AZ d)OpT(bVE'L oTn uv[']ur] Tnv
r/\Z . epyH2 Kol TS OLVEL TOV EAEYYO.
) . 5. Hepy#2 teppatilel kal o EAeyXOC

ETILOTPEDEL 0TO N2.




E€eAién AZ: MoAumpoypoULLATLOUOC

w

[1poBAnua: Eotw OTL N epyH2 {nTaEel
QIO TOV EKTUTIWTA VO TUTTWOEL EVAV
LEYAAO OYKO HES0OUEVWV.

Ooco ta dedopeva petadEpovTal OTOV
ektuntwtn, N KME pevel avevepyn ---
TTOLPOAO TIOU N €pYH3 MEPLUEVEL...

Avgon: MoAurpoypauuatiopog (multi-
programming).

OL epyaociec popTwvovtal TAUTOXpOVa
otn pvnun. Omote autn mou £XEL TOV
e\eyyo 6ev ypnotuomnoletl tnv KME
(emeldn mepLpével kamowa E/E), to A2
LETAPEPEL TOV EAEYXO OTNV EMOUEVN.



E€eAién AZ: MoAumpoypoULLATLOUOC

1. Tov é)\evx’o EXEL TO AX ka bOopTWVEL
TLC EPYOCLEC OTN KVAUN.
2. To AZ bivel tov €Aeyyxo otn OLepy#l.

3. H Otepy#1 apyllel vol TUTTWVEL KOlL O
eNeyXOC eTLOTPEDEL 0TO N2.

4. To AZ dlveL tov €Aeyyo otn Slepy#?2.

5. H Stepy#2 teppatilel kol 0 EAeyX0Qq
ETILOTPEDEL 0TO N2.

6. ...

Eva mpoypappa tou £xeL poptwOel
oTNV MVNUN Yo va ekteAeoTEL AsyeTal
olepyaoia (process).




E€eAén AZ: XpovouepLopOC

Olepyaoia #4

6teiia0la #3

Olepyaoio #1
>

\

N2

\. J

[1poBAnua: Eotw otL n StepyH2 amna-
oxoAet tnv KME Stopkwc yio wpeg,
evw N OLepy#3 tnv xpelaletal LOVo yLa
Alya Aemtta.

H dlaxeiplon adikel tnv Olepy#3...

Auaon: Xpovoueptouog (time sharing).
To AZ petadepel tov EAeyxo otnv KAOe
Slepyaoio LOVO yla KATIOLO ULKPO
Xxpovo. Otav autoc e€avtAnbel, to A2
QVOKTA TOV EAEYXO KOl TOV LETAPEPEL
otnv enopevn dlepyacia, AL ya
LLLKPO XPOVO, K.O.K.



E€eAén AZ: XpovouepLopOC

Olepyaoia #4

6Leiia0la #3

Olepyaoio #1
>

N2

\

\

J

H Slaxeiplon eivol oAU 1o dikan.

Av n KME silvatl apketa toxupn Ko
dlepyaolec oxeTika Alyec, n evallayn
uetaéL touc Oev MpokaAel poBAnpaL.
AKOMN KL AV EKTEAOUV SLOOpaAOTLKA
npoypappata, o xpnotng BAemneL (oto
TEPUATLKO) oxedOV O,TL Ba €BAeTE Kall
av n dlepyoacia Tou XpnOLUOTIOLOV0E
tnv KME amokA&LoTIKA.

AUTOC 0 voNTOC artoKAELOTLKOC H/Y
TTOU poLAleL val EXEL UITPOOCTA TOU O
xpnotng Aeyetat vontn unxavi (virtual

machine).



E€eAién AZ: Aloxelplon mopwv

& Windows Task Manager E=SEO0 X}

File Options View Windows Help

Applications | processes | Services | Performance | Networking | Users |

Task 2 Status \

l_?-_']ﬁij-‘}-operatjng systems Running
"ﬂ 4b-week [Compatibility Mode] Running
fiw Blank Page - Windows Internet Explorer Running
£ calculator Running

4 Document?2 - Microsoft Word Running
emacs@HIPIS Running

i3 Microsoft PowerPoint - [04-operating systems] Running
Bp&ctures Running

Q¢ amoteAeopa TG €EALENC TOUC, T cUYXpova AZ EXOUV
dBaoeL va emite AoV Eva oAU cUVOETO €pyo:

1. tapokoAoUuOnonc OAwv Twv Slepyaclwy Tou eilval opTw-
LLEVEC OTNV KUPLOL VAN, KOl

2. KOTOWVOUNC TwV OpwvV tou ocuotripatoc (KME, kbpla/deu-
TeEpEVOVOA MvAuN, novadec E/E) otic Siepyaoiec auTEc.



E€eAién AZ: Aloxelplon mopwv

| Applications Processes |Services | Performance [ Networking ! Users |

Image Name User Name CPU Memory ...

| [ Appiications | Processes | services |/ Performance |
taskmar.exe Christos 03 2,092K: | WIiSEE e sy
| explorer.exe Christos 01 26,444K |  CPUUsage CPU Usage History
| dwm.exe Christos 01 23,004K D
‘ skypePM.exe Christos 00 2,428K S
! InputPersonalization.exe  Christos 00 2,060K 1In
! OUTLOOK.EXE Christos 00 35,616K M
| ieuser.exe Christos 00 2,232K In
1 PSDrt.exe Christos 00 3,140K P
| MotiveBrowser.exe Christos 00 876K M Physical Memory Usage History
SynTPHelper.exe Christos 00 260K S
conime.exe Christos 00 876K C
Skype.exe Christos 00 6,188K S
igfxpers.exe Christos 00 704K p
TabTip.exe Christos 00 4,208K T
hpwuSchd2.exe Christos 00 260K h
| wisptis.exe Christos 00 1,332K M Physical Memory (MB) System
taskeng.exe Christos 00 2,208K T Total 2038 Handles 25817
o olcat oo sAnsw .o Cached 1149 Threads 972
l i ji) Free 33 Processes 84
| (§" Show processes from all users ’ Kernel M 1o Tlm-e =224
| ¢ ernel Memory (MB) Page File 1405M / 4314M
Total 198
Paged 122
A l_gp ya O‘ ZEC Kal' Nonpaged 76 ‘ '’ Resource Monitor... |

eniéboon ocuOTNUATOC,
onwc @oatvovtatl otov Task Manager tou N2 Windows.



Awaxeipon pvnunc: Goptwon

KaBe otyun, otn RAM cuvunapyouv
1o AZ Kat 20 dlepyaoiec.
- T va popTwOoEL Eva TIPOYPALLLO OTIO
70 tn devtepelovoa pvnun otn RAM, to
71 A\Z avtypadel T Ae€eLc pia tpog pia.
" H avtiypadn yivetol o€ omoLa cuveyn
Z? ILEPLOXN TNS UVARNG Elvat BOAKH.
~ Epwtnon: Nwg &EpeL To mpoypappo
nov otn pvnun 6a BpeBouv ta
dedopeva tou;
M.X., Tw¢ NEEPE N EVTIOAN «LOAD 200 R1%»
A5 OTL O OPLOMOC «+14» B KOTEANYE
npaypatL otn 6€on 200 TNC LVAUNC;

2
2




Awaxeipon pvnunc: Goptwon

Epwtnon: NMwc E€peL To MPOYpPAUUQL
nov otn pvnun 6a Bpebouv ta
.. 6edopeva tou;
70 Artavtnon: Aev E€peL.
71 3tn Ssutepevovoa LvhAN, TO TTPO-
“ ypappa avadepetal ota dedopeva
20 éow Aoyikdv Stevduvoewy (logical
1 addresses): TL.X. L€ow TwV BECEWV
" TOUC EVTOC TOU TIPOYPALLULATOC.
Katda tn doptwon, To AZ LETATPETIEL
TLC AOYLKEC HLEUBUVOELC OE (PUOLKEC
Otevduvoelc (physical addresses).
H petatpomnn avtn AEyETaL CUCYETION
otevduvoewv (address binding).

N2



Alaxelplon LVAUNG: ZUVEXNC

Olepyaoio #1

N2

Y€ €VO LOVOTIPOYPOUUATLOTLKO AZ,
KAOE OTLYUN N UVAN TIEPLEXEL LLOVO TO
AZ Kol pla Slepyaoia, n omoia eAEYXEL
OoAn tn RAM rou Sev xpnolpomolel to
N2.

AUTO AEyeTal Slaxeipton oUVEXOUC
pvnung (single contiguous memory
management).

‘Exel OAQL TOL LELOVEKTHLOTO TOU LOVO-

npoypoppotiopol. EmutAgov:

Epwtnon: TLylvetol av To tpoypappa
OEV XWPAEL OTN MVAUN;
Artavtnon: Aev exteleitadl...




Alaxeilplon LvNUNG: AlopEpLon

4 |
Y€ €VOL TIOAUTIPOYPOLLULOTLOTLIKO A2,
KAOEg oTLypn N Mvnun mepLeXeL to AZ Kall
noA-A€c Slepyaoiec.

Mua pEBodoc va SLaxeLpLOTOUE TNV
LV UN Elval va tTnv xwplooupe os dla-
ueplopata, koBeva amno ta onola va
dW\oéevel pia dtepyaoia.

Ta dlapepiopoato pmopet va eival too-
N aviooueyedn, otadepa n uetabAnta.
AuTO Aéyetal dtauépion (partitioning).




Alaxelplon HvNUNG: AtapeEpLon

Olepyaoia #4

Olepyaoio #5

Olepyaoio #2

Olepyaoio #1

N2

MELOVEKTNUNTA:

Me otabepa Siapepiopata, eivat OU-
OKOAO va ETIAEEOVE OWOTO PEYEBOC
(LIKpO = KATTOLA TIPOYPA AT lOWC VAL
LN XWPEOOULV: peyaAa=TtoAAA KEVA).
Me petafAnta Slapeplopata, auEAVeLl
N MoAurtAokoTnTa Tou AZ Kol N XPOVLKN
emiBapuvon nou enupEpPEL.

ErtumAgov:

Epwtnon: TLylvetoL av Eva tpoypappo
OEV YWPAEL OTN UVAUN;
Anavtnon: Onwc nply, 6ev ekteAeital...




Alaxeiplon pvnung: ZeAbomoinon
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o o M aAAn neEBodog eival va xwploou e
( || KL TOL TTPOYPAUUOTA OE TUHMATAL:

KaBe mpoypappa xywplletal os oeAidec
(pages). H pvnun xwpiletol oc mAaiota
(frames), e peyeBoc auto Twv ceAidbwv.
To AZ poptwvel kKaBe oeAida evoc npo-
YPAUUOTOC o€ €va TTAaiolo. Ta rmAatiola
novu plhoéevouv eva mpoypoppa Oev
elval omapaLTATWE YELTOVLKA.

AutoO Aéyetal oeAtdbomnoinon (paging).




Alaxeiplon pvnung: ZeAbomoinon
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Olepyaoio #4, oeA. #5
Oiepyaoia #4, oel. #4

<
J
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Oiepyaoia #4, oel. #3

:5L£pyaala #4, oel. #2

:5L£pyaala #4, oel. #1

N2

Epwtnon: TLylvetoL av eva tpoypappo
dev YwPAEL 0TN UVAUN;
Artavinon: Mnopel va ekteAeotel! Mwg;

To AZ ekTeAEl TO IPOYPOALLULOL OLKOMN KOLL
XWpPLC va elval PopTWUEVEC OAEC TOU Ol
oeAibec. Omote n eKTEAEON ATTALTHOEL
oeAiba tou Hev elvall otn HvAun, N
oeAiba poptwveTtal (o€ mAaiolo aAAng,
1iou eV XpNOLUOTIOLELTAL) KOl N
EKTEAEON OUVEXLLEL.

To amoteAeopa AEYETAL ELKOVIKN UvAUN
(virtual memory): n KUPLOL LVAUN «HLOLA-
(e» TOOO HeyaAn 6co n devtepeviovoa.




Awaxeiplon dlepyaoctlwv

Epwtnon: Nwc katopBwvel to AZ va topakoAouBel tnv
eKTEAeoN MoA\wvV OLepyaociwv otnv idta KME;

[pLV AmavtNOOUUE, TPETEL VO TTEPLYP AP OUE OAEC TLC
SLOPOPETLKEC KATAOTAOELC OTLC OTtOLEC Umopel va BpeBet
ula Stepyaocia.



Awaxeiplon dlepyaoctlwv
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0 TTOPOC TTOU L avalnteital
avalntninke H ekteAeon tng diepya- KQTTOLOC TTOPOC
arokplveTal olag Umopel va ouveyi- (rt.x. n emouevn
OEL LOVO a(pOoU QTTOKP!L- oeAidba arto tov
Uel o mopoc. okAnpo bioko).

croora R LS
EKTEAEON
grttloyn amo to N2 O kUkAo¢

H exte-

Acan T biepya- UNXAVAC EKTEAEL

oLag Lropet va UOVO EVTOAEC TNG

OUVEXIOEL UOALC Sz

eukatlpeoel n KME. '
onutoupylia TEPUATIOUOC
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Awaxeiplon dlepyaoctlwv

Mo KaBe kataotaon (Evapén, eToluoTNTA, AVALOVI), EKTE-
Aeon, tepua), to A dratnpel Kat topakoAouvBel Evav
kataAoyo. O KotaAoyoc TNG KATaotaonc s TtEpLEXEL 1
eyypadn ya kabe dlepyaoia mou glvol 0TV Kotaotoon
S.

H eyypadn meplexel mAnpodoplec yia tnv diepyaoia, m.x.:
nov BploKETOL OTN MVAUN,
rioLaL Elvall n EMOUEVN TIPOC EKTEAEON EVTOAN TN,
TL TtEpLelyav oL kataxwpnteg tnc KME tnv teAsutala
dopa tou OLAKOTINKE N eKTEAEON TNC OLlEpyaoLaC.

Epwtnon: Av n KUpLaL pvnun meplexetl 16 dlepyaciec Ko
Ol KATAAOYOL YLO TLC KOTOOTACELC Evapén, avauovn,
TEPUATI-OUOC TIEPLEXOLV avTioTtowa 4, 5, kat 1
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Alaxelplon OLlEpyocLwV

16
Olepyaoiec
OUVOALKQ

(
\
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5 dilepyaoiec

? dlepyaoiec

| valpgn l 4 biepyaoiec

EKTENEON

1 Siepyaocia m



Awaxeiplon dlepyaoctlwv

Epwtnon: Av n kKOpLoL LvNLN TepLEXeL 16 Slepyaoiec Ko
Ol KATAAOYOL VL0 TLC KOTOLOTAOELC Evapén,
QaVOO-V, TEPUNTLOUOC TIEPLEXOUV AVILOTOLYXA
4, 5, koL 1 diepyaoiec, mooec dlepyaoleg
TIEPLEXEL O KATAAOYOC YLOL TNV ETOLUOTNTA,;

Anavinon: 4 diepyaoiec og evapén
5 dlepyaoiec og avauovi
1 dilepyaoiec o tepuatiouo

1 diepyaoia og ekteAeon (nmpodavwc)

11 Slepyaoileg CUVOALKQ, EKTOC ETOLUOTNTAC

Apa o€ etotpuotnta Bplokovtal 16 - 11 = 5 Siepyaoiec.



Xpovorpoypappatiopoc tng KME

Epwtnon: Omote MPEMEL VA AVTL-
KOTAOTABOEL N UTIO EKTEAEON OLEp- Tt e
yooia, Twc To A2 EMLAEYEL TOV O-
VTLKOTOLOTATN TNC OITO QUTEC TTOU
Bplokovtal 0€ ETOLUOTNTA;

KaBe AZ amavid o€ AUTO TO EPWTNMA LE EvVa OUVOAO KO-
VOVWV yLa va tpoypappatilel mowa Sitepyaoia Ba exkteAel
kKaBe popa n KME. AEPe OTL OL KAVOVEC QLUTOL CUVLOTOUV
evav aAyoptduo xpovonpoypauuatiopuov tne KME (CPU
scheduling algorithm).



Xpovorpoypappatiopoc tng KME

O a)\vopteuoq XPOVOTIPOYPOLLLLAL-
TLOMOU KOAELTOL OTIOTE EVOEXETAL  [EMAT e
va aAAAEeL N UTTO eKTEAEDN OLEpP-
yooia P, SnAadn:

OToTE N P TepuaTtiosl,
omnote n P tedel o€ avauovn,
OToTE N P €€aVTANCEL TOV XPOVO TIOU TNC OVATEONKE,

OToTE KAToLla dlepyacia o€ avapovr TeOel 0 ETOLUO-
TNTA (LOWC va EXEL TPOTEPALOTNTA EVOVTL TNG P).

2TIC TEPUTTWOELC 3 Kl 4, O XPOVOTIPOYPOAUUATIOMOC TIOU
ouVTEAELTOL AEYETOL TPOEKTOTLOTIKOC (preemptive). 2TIC 1
Kol 2, AEYETOL UN TTPOEKTOMLOTIKOG (non-preemptive).



Xpovorpoypappatiopoc tng KME

Tpelc amAol aAyoplOuol xpovormpoypapLATIOMOU:

Kata osipa apiénc (first-come first-served, FCFS):
ePpaPUOLETOL UN TIPOEKTOTLOTIKA KOl TIPOTACOEL TN
Slepyaoia mou tednkKe vwpltepa 0€ ETOLUOTNTA.

Kata pikpotepo xpovo ekteAeonc (shortest job next,
SIN): epapuoleTal Un TPOEKTOMLOTLKO KOl TIPOTAOOEL
™ dlepyaoia tou Ya artacyoAnost Ayotepo tnv KME.

KukAwka (round robin, RR): epaploleTOL TIODOEKTOMLOTL-
Ko KoL SLatpexel Tig Olepyaoiec kukAtka. H KME ekte-
Ael kaBe Olepyaoia yia to moAu 1 kBavto ypovou (time
slice) Tn dopa. Av auto e€avtAnBel, To AZ eTLOTPEPEL
n Slepyacio o€ KATAOTOON ETOLUOTNTAC, KAl ap)ilel
VO EKTEAEL TNV EMOUEVN ATIO TLC OLEPYAOLEC O€

4
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Xpovorpoypappatiopoc tng KME

Epwtnon: Eotw OtL oL SLepyaoies p;, p,, P3, Py P5 TLOE-
VTOL O€ €TOLHOTNTA 0XEOO0V TauTtoXpova (aAAA e TNV
nopanavw oepa) kot ot Ba amaocxoAncouv tnv KME yLa
OOEC XPOVLKEC MOVAOEC avadEPEL O TIVAKAC:

1490 75 320 280 125

Mot kaBevay armo touc aAyopiBuouc FCFS, SIN, RR, TtoLo
elval to Staypauua Gantt (Gantt chart) mou Ba mpokU el
av EPaAPUOCOUUE TOV AAYOpLOUO 0€ QUTEC TIC SlEpYAOLEC;

(To dtaypappa Gantt amelkovidel ola diepyaoia ekteAel
n KME kaBe otiyun ---BA. emopevec oeAidec.)



Xpovompoypappatiopoc tnc KME

Artavtnon: Me tov FCFS, ol

Slepyaoiec «umaivouv» otnv

KME pe tnv O'Elp('XI 1490 75 320 280 125
p]/ p2/ p3/ p4/ P5

KoL TNV aIToloXOAoUV KATA TO

nopakatw otaypappa Gantt:

140 215




Xpovompoypappatiopoc tnc KME

Artavtnon: Me tov SN, ot

Slepyaoiec «umaivouv» otnv

KME pe tnv O'Elp('XI 1490 75 320 280 125
p2/ p5/ p]/ p4/ P3

KoL TNV aIToloXOAoUV KATA TO

nopakatw otaypappa Gantt:

0 75 200 340 620 940
I T T T



Xpovompoypappatiopoc tnc KME
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Arntavtnon: Me tov RR, ot
Slepyaoiec «umaivouv» otnv
KME pe tnv O'Elp('XI 1490 75 320 280 125
p]/ p2/ p3/ p4/ P5, p]l p2/ P3,---
KoL TNV aIToloXOAoUV KATA TO

nopakatw otaypappa Gantt
(€otw KBavto 50 povadwv):

50 100 250 325 515 640 940

[o.[e. e . lo.[o [2lo:[o:[o: 1 [pa 2[4 s ol 4



Xpovorpoypappatiopoc tng KME

Epwtnon: Moloc armno touc aAyopiBuouc eival KAAUTEPOC;

Anavtnon: Asv UTTOPYXEL LOVOLOLKO KPLTNPLO.

‘Eval arto Ta KpLTrpLa tou xpnotpornotouvtal lval o
UEOOC xpOvo¢ oAokAnpwaonc (average turnaround time)
eTil OAWV TWV SleEpyacLwy.

Edw, xpovoc¢ oAokAnpwonc (turnaround time) pLag Stepya-
oloc elvall 0 xpovoc mou pecoAoBel amo Tn oty Tou N
Slepyaoia TiBetTal o€ eTOLHOTNTA VLA TIpWTN Popa LEXPL
TN OTLYLN IOV TtAUEL VoL EKTEAELTOL yLa TeEAeuTaia popa.



Xpovompoypappatiopoc tnc KME
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Epwtnon: Av OAec oL Slepyaciec TEBNKaV TaUTOXPOVA OE
£TOLLOTNTA, TIOLOC ELVAL O LECOC YPOVOC OAOKANPWONG
OTO TIOALPOLKOTW 6Lavpduuata anﬂ'
140 215

Anavrnan. (140+215+535+815+94O /5 = 529
0 75 200 340 620 940
oo | P | o | e P

Andavinon: (75+200+340+620+940)/5 = 435

50 100 250 325 515 640 940

Lo o [o:[o:[o-[o [ 4o oo 1 [ el 4o Lo el 4

Anavrnon: (515+325+940+920+640)/5 = 668




Xpovorpoypappatiopoc tng KME

Emopéevwe, amo tnv anodn Tou PECOU XpOvou
oAokAnpwonc, n aAyoptBuoc SIN NTav o KAAUTEPOC.

Opwc o SIN €XeL KAl LELOVEKTNLOTAL:

Aev elval mavta Suvatov va yvwpillouvpe tnv dlapkeLa
Twv OlEpyaoLWV.

Aev amokAelel To PaALVOLLEVO TNC OTEPNONC (starvation).
(MpokeLtal yia to alvOUEVO KATA TO omolo pia Slep-
yaoio dev ekteAeiton ot HLOTL SLapkwc katadOa-
VouV Kol TiBevtal og etolpotnTa AAAEC Slepyaolec, LE
LLLKPpOTEPN OLAPKELQL.)



2TO)OL

Na eénynooupe tn Stakplon LeTaél Aoyioutkou
CUCTNUATWYV KOl AOYLOULKOU EQPAPLOYWV.

Na rteplypdPouE TL Elval Ta AELTOUPYIKO CUCTHUATO
Kol vat O0UE cUVTOMA TNV LoTtopla TNS e€EALENC TOUC.
Na rteplypdP OUE TIC ONUOVTLKOTEPEC EVVOLEC KLl
TEXVLKEC YUpW aTto TN dtaxeipion pvoung.

Na rteplypaPouLE TIC PAOLKEC EVVOLEC OE OXECN UE TN
olaxeipton dltepyaoiwy.

Na replypaoupe KATTOLoUC amAouc alyopiBuouc ya
TOoV xpovonpoypauuatiouo tnc KME.



