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Donald E. Knuth - The Art of Computer Programming — 1968 and still updating!
https://cs.stanford.edu/~knuth/taocp.html
M. Morris Mano - Computer System Architecture (3rd Edition)-Prentice Hall (1992)

M. Morris Mano, Michael D. Ciletti — Digital Design With an Introduction to the Verilog HDL — 5th
edition, 2013 PEARSON

M. Morris R. Mano, Charles R. Kime, Tom Martin = Logic and computer design fundamentals — 5t
edition, 2015 PEARSON

John L. Hennessy, David A. Patterson — Computer Architecture A Quantitative Approach- Sixth-Edition
2019 Elsevier

Claude E. Shannon, Warren Weaver - The Mathematical Theory of Communication (1971, The
University of Illinois Press)

Glenn Brookshear, Dennis Brylow - Computer Science - An Overview- Pearson Education Limited
(2015)

Les Goldschlager, Andrew Lister - Eicaywyr Z1n Zuyxpovn EmoTtiun Twyv YTToAoyioTwy (METAPPOAON
K. XaAaton 1994)

Tom Wong, Introduction to Classical and Quantum Computing (Feb. 27, 2022) BA. Chapter 1
http://www.thomaswong.net/introduction-to-classical-and-quantum-computing-1e2p.pdf

Ming Li_ Paul Vitanyi - An Introduction to Kolmogorov Complexity and Its Applications (Texts in
Computer Science) (2019, Springer 1st ed 1993)

Lewis H, Papadimitriou C — Elements of the Theory of Computation, 1998 2"d ed

Christos H. Papadimitriou-Computational Complexity-Addison-Wesley (1994)
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AEITOVPYIKA ZVOTNHOTO

1. O poAocg Tou Acitoupyikou 4. Aigpyaaoieg (Processes)
2 UOTAMATOC (ApHOBIOTNTEG o Zuyxpoviopog
i SUeUVEg) o  TTOAUETTECEPYAOTEC

5. A\&IToupyieg

2. loTopia & €€EAIEN o CPU — scheduling

3. AOUF’] — ISpO(pXiO( ToU A2 o KEeVTpIKA — EIKOVIKA VAN
1. [Mupnrvag o Alaxeipion apxeiwv
2.  Odnyoi cuokeuwv o Alaxeipion €106d0u - £€600uU
3. 2UoTnia apxeiwv 6. I'Iapaéaivpam N2
4.  Shell — user interface _
. System calls > Unix
g Y o Windows
o Android
o MacQOsS, iOS
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O pOAog Tov AerTovpyKov ZVGTNUOTOS

O «ouvTovioTAG» (coordinator) Tou UTTOAOYIOTH

Apo G EVOLANEGOG KPIKOS OVALEGO GTOV XP1GTN TG UNyavig (avlpmmo) Kot To VAIKO
LLEPLVAVTOG Y10, TNV EKTEAEGT TOV EVIOADV KOL TNV TKOVOTOINGT] TMOV OTOLTCEDV TOV
YPNOTN OO TO VITOAOYIGTIKO GUGTT L.

Awoyelpiletal Toug 0100£G1LOVE VTOAOYLGTIKOVS TOPOVS KOl TOVG KOTAVEUEL OTIC OLAPOPES
olepyaoieg.

EAEyy €L TNV EKTEAECT] TOV TPOYPAUUATOV 6TO OTtoia EmParer opOn cuumepLPopd.
Arayepileton OAEC TIC BVGKEVES, E101IKOTEPA OGOV APOPA GTNV E10000/€£000 EAEYYEL TN pON|
TOV 0E0OUEVOV UE KATAAANAL TPOTOKOAAN & TPOTLTO ETIKOIVOVIDV, TOAUEGOV, K.O.

Awayepiletor to cvotnua apyeimv (file system) 6mov opyavovovtor OAa to opyeia To
01010 TPOGTEAAVVEL O VITOAOYIGTNG,

IHopakorovOel aveAMTOG TO VTOAOYIGTIKO GUGTILO TPOKELUEVOD VO EVI|LEPDVEL TOVG
OLOLYEPIOTES Kol YPNOTES Y1 BAAPES 6TO LAKO, Ko AGON 1] OVGAELTOVPYIES GTO AOYICLKO
GUGTNHOTOG EITE EPAPLLOYDV.

YAomotel TOAITIKEC TOVL LVTEPACTILOVTOL TNV AGQPAAELD TOV DTOAOYIOTY) OO OAPOPOLS
KIVOUVOUG EQAPUOLOVTOC UNYAVIGUOVS GE O1ApOopa EMITEDQ.




1969 @nmamed PDP-7 operating systeD 1969

- Open source
N 1971 to 1973 I:l Mionror T, 1971 to 1973
1974 to 1975 Unix 1974 to 1875
[ 3 ﬂ ° ersion 5 to 6 PWB/Unix . Elosedisolce .
g 1978 1978
BSD
1979 1.0t0 2.0 AR 1978
_— Unix/32V
1980 55D 1980
T 3.0to 4.1 .
1982 1982
S 1983 : 1983
1984 1984
H ( Unix —
M 1985 Version 8 1985
ﬁ 1986 Unix-ike systems ; + 1986
1987 ‘ 1987
1988 : 1985
1989 ] ; : 1989
N w 1990 1830
w 1991 ) 1991
w 1992 : 1992
1993 po e . 1993
1994 i - , 1994
N 1995 : 1995
1996 : : : 1996
1997 i } 1997
1998 : 1998
ﬁ 1998 1993
2000 2000
Q 2001 to 2004 U : 2001 to 2004
inu
2005 2005
o 2006 to 2007 2006 to 2007
2008 2008
lJ 2009 2009
2010 2010
10.0to 10.1
2011 (Darwin 2011
. 1.2.1to 19)
201210 2015 L 2012 to 2015
H 2016 2016
2017 2017
OpenServer
2018 10.% 2018
. 2019 2019

e
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Aoun — epapylo Tov AX

Least privileged

Most privileged

Device drivers

Device drivers

£

—

Applications

Tunua MabnuaTikdv

ApiagToTeleio [Maveniotripio ©ecaalovikng

&Y



(Y ToA0Y10TIKEC) ALEPYOUCIES

https://en.wikipedia.org/wiki/Process (computing)

Ta utTOAOYIOTIKA «OVTa» TToU «{ouvy» JEoa aTnV TTAGon Tou AZ,
uolpalopeva CPU, uvun, K.a. TTOPOUC HEow Tou A2.

KaBe mTpoypapua/epappoyn trapexel o “DNA” yia va yevvnBei pia
N TTEPICOOTEPEC UTTOAOYIOTIKEC OIEPYATIEC.
Mia digpyaaia atrapTideTal ATTO:

 Mia eIkOva eKTEAETIUOU KWOIKA O€ YAWOOA UnXavng

e Tnv TTEPIOXN MVAMNG TTOU DECHEUEI VIO ATTOONAKEUON TOU KWOIKA KOl TWV
(OopwV) dedOPEVWY TTOU £TTECEPYALETAI

* [leprypa@n Twv TTOPWV (TT.X. ApXEia) TTou TIC €XEl dlaBEoel To A2

o  XaPaKTNPIOTIKA ACPAAEIAC KAl QIKAIWUATWY TTOU OIaBETEN

« To tmepIBallov (context) Tnc CPU : uia eikéva Twv kataxwpntwy, PC, IR,
KATT TTOU OIOTNPEITAI KTTAYWHEVN» AVAPECO OTA XPOVIKA dIOOTAMATA OTTOTE
TpEXEl N diepyacia otn CPU
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https://en.wikipedia.org/wiki/Process_(computing)

A1EPYUOIES

v 9% 33% 0% 0% 0%
Name Status CPU | Memory Disk | Metwork GPU | GPU engine Power usage Power usage trend
> g Task Manager 1.7% 45,3 MB 0 MB/s 0 Mbps 0% Low Very low
[ Services and Controller app 1,3% 81 M8 0 MB/s 0 Mbps 0% Low Very low
[ System 0,9% 01MB 03 MB/s 0 Mbps 0% Very low Very low
> W] WD Drive Service (32 bit) 0,9% 18.4 MB O MB/s 0 Mbps 0% Very low Very low
» 2] Service Host: DCOM Server Process Launcher (4) 07% 344 M8 0 MB/s 0 Mbps 0% Very low Very low
> @ Resource and Performance Monitor 06% 839 MB 0 MB/s 0 Mbps 0% Very low Very low
> @ Firefox (8) 05% 8742MB 0.1 MB/s 0 Mbps 0% Very low Very low
> 2] Service Host: Diagnostic Policy Service 0,4% 45,5 MB 0 MB/s 0 Mbps 0% Very low Very low
> [@ Antimahware Service Executable 04%  8735MB 0 MB/s 0 Mbps 0% Very low Very low
(= Logitech Gaming Framework 02%  280MB 0 MB/s 0 Mbps 0% Very low Very low
> 2] Service Host: Server 0.2% 1.8 MB O MB/s 0 Mbps 0% Very low Very low
Logitech Gaming Framewark 01%  282MB 0 MB/s 0 Mbps 0% Very low Very low
System interrupts 0.1% ome 0 MB/s 0 Mbps 0% Very low Very low
> NVIDIA Container 0,1% 121MB 0.1 MB/s 0 Mbps 0% Very low Very low
> '] Service Host: DNS Client 0.1% 3.7 MB 0 MB/s o Mbps 0% Very low Very low
&% Microsoft Windows Search Protocol Host 0,1% 3,5 mB 0 MB/s 0 Mbps 0% Very low Very low
> 2] service Host: SSDP Discovery 0,1% 2.4 MB 0 MB/s 0 Mbps 0% Very low Very low
> [ logitech VC ServiceLayer (32 bit) 01% 284 MB 0 MB/s 0 Mbps 0% Very low Very low
> "4 Service Host: Shell Hardware Detection 0.1% 2.7 M8 0 MB/s 0 Mbps 0% Very low Very low
B NVIDIA Web Helper Service (32 bit) 0,1% 16MB 0.1 MB/s 0 Mbps 0% Very low Very low
1 Logitech G Discord Applet (32 bit) 0,1% 150 MB 0 MB/s 0 Mbps 0% Very low Very low
> & Microsoft Windows Search Indexer 0%  900MB 0.1 MB/s 0 Mbps 0% Very low Very low
@ Firefox 0% 701 M8 0 MB/s 0 Mbps 0% Very low Very low
T Windows Explorer 0%  719MB 0 MB/s 0 Mbps 0% Very low Very low
7@ Client Server Runtime Process 0% 1.2 MB 0 MB/s 0 Mbps 0,1% GPUO-3D Very low Very low
> T Windows Explorer (4) 0% 78,6 MB 0 MB/s 0 Mbps 0% Very low Very low
i@ Windows Driver Foundation - User-mode Driver Framework H... 0% 2.3 me 0 MB/s 0 Mbps 0% Very low Very low
> |21 Service Host: Remote Procedure Call (2) 0% 335MB 0 MB/s 0 Mbps 0% Very low Very low
> [ service Host: SysMain 0% 2.3 MB 0 MB/s 0 Mbps 0% Very low Very low
> 2] Service Host: Windows Management Instrumentation 0% 9.4 MB 0 MB/s 0 Mbps 0% Very low Very low
[ Desktop Window Manager 0% 352 M8 0 MB/s 0 Mbps 0,1% GPUO-3D Very low Very low
@ Cisco Webex Service (32 bit) 0%  538MB 0 MB/s 0 Mbps 0% Very low Very low
 Windows Explorer 0% 95.7 MB 0 MB/s 0 Mbps 0% Very low Very low
BB NVIDIA Container 0% 8.4 M8 0 MB/s 0 Mbps 0% Very low Very low
@l WMI Provider Host 0% 10.3 MB 0 MB/s 0 Mbps 0% Very low Very low
@ Firefox 0% 2429 MB 0 MB/s 0 Mbps 0% Very low Very low
> @ Microsoft PowerPoint 0% 1851 M8 0 MB/s 0 Mbps 0% Very low Very low
PP CTF Loader 0% 10,4 MB 0 MB/s 0 Mbps 0% Very low Very low
> 2] Service Host: Connected Devices Platform User Service_503aa2... 0% 83 MB 0 MB/s 0 Mbps 0% Very low Very low
ES HP Digital Imaging Monitor (32 bit) 0% 4.9 M8 Q MB/s 0 Mbps 0% Very low Very low
BB NVIDIA Container 0% 47MB 01 MB/s 0 Mbps 0% Very low Very low
B NvIDIA Container 0% 281 MB 0 MB/s 0 Mbps 0% Very low Very low
> Bl Microsoft Text Input Application 0% 9.4 MB 0 MB/s 0 Mbps 0% Very low Very low
> & IncrediBuild Coordinator Service (32 bit) 0% 2.7 MB 0.1 MB/s 0 Mbps 0% Very low Very low
> [2] Service Host: hpaexs08 0% 4,6 MB 0 MB/s 0 Mbps 0% Very low Very low

Fewer details
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i Task Manager
File Options View

Processes Performance App history Startup Users Details Services

A1EPYOOIEG

Name
[ System Idle Process
4 Taskmgr.exe
System
CE| System interrupts
svchost.exe
WDDriveService.exe
MsMpEng.exe
@ perfmon.exe
dwm.exe
svchost.exe
csrss.exe
‘m explorer.exe
services.exe
svchost.exe
C'I LCore.exe
@ firefox.exe
svchost.exe
svchost.exe
&4 SearchProtocolHoste...
.nvcontainer.exe
@ firefox.exe
@ firefox.exe
.nvcontainer.exe
svchost.exe
@ POWERPNT.EXE
EInvIDIA Web Helpere...
C'I LCore.exe

& Searchindexer.exe

svchost.exe

Oatmgr.exe

#F CoordService.exe
laclient.exe
L’ﬂWmiPNS E.exe
Servicelayer.exe

PID

0
3196
4
824
4356
9976
17316
8768
4284
26208
29668
972
4588
15856
7704
1852
2176
324
27144
18704
3792
8476
1824
20440
14136
3872
18956
16632
4256
22504
4768
9252
6320
4380

Status

Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running

Running

MaBnuaTikcv

User name
SYSTEM
panagiotis
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
panagiotis
DWM-45
LOCAL SERVICE
SYSTEM
panagiotis
SYSTEM
SYSTEM
panagiotis
panagiotis
LOCAL SERVICE
SYSTEM
SYSTEM
SYSTEM
panagiotis
panagiotis
panagiotis
NETWORK SERVIC
panagiotis
panagiotis
dimitris
SYSTEM
dimitris
SYSTEM
dimitris
SYSTEM
panagiotis
NETWORK SERVIC
SYSTEM

cpu Memory (active private working set) UAC virtualization
91 8K
02 48420 K Not allowed
01 20K
01 0K
01 39.728 K Not allowed
%8 Task Manager

File Options View

Processes Performance App history Startup Users Details Services

=
Name

L AarSve

L AarSve_502ca01f

- AarSve_503aa22e

L. AdobeARMservice

“ AdobeFlashPlayerUpdateSvc
“5AJRouter

“ALG

5 AppIDSve

2 Appinfo

“:AppMgmt

2 AppReadiness

5 AppVClient

“ AppXSve

“;aspnet state

% AssignedAccessManagerSve
', AtherosSvc

' AudioEndpointBuilder

> Audiosrv

L autotimesvc

5 AxInstSV

L, BcastDVRUserService

' BeastDVRUserService 502ca01f
% BeastDVRUserService 503aa22e
4 BDESVC

L DEE

PID

16836

4240

18288

18144

4276
2588
3280

2000

Description

Agent Activation Runtime

Agent Activation Runtime_502ca01f
Agent Activation Runtime_503aa22e
Adobe Acrobat Update Service
Adobe Flash Player Update Service
AllJoyn Router Service

Application Layer Gateway Service
Application Identity

Application Information

Application Management

App Readiness

Microsoft App-V Client

AppX Deployment Service (AppXSYC)
ASP.NET State Service
AssignedAccessManager Service
AtherosSve

Windows Audio Endpoint Builder
Windows Audio

Cellular Time

ActiveX Installer (AxInstSV)
GameDVR and Broadcast User Service

GameDVR and Broadcast User Service 502¢a01f
GameDVR and Broadcast User Service 503aa22e

BitLocker Drive Encryption Service

Racn Cilbarinn Ennina

Status

Stopped
Running
Stopped
Running
Stopped
Stopped
Stopped
Stopped
Running
Stopped
Stopped
Stopped
Running
Stopped
Stopped
Running
Running
Running
Stopped
Stopped
Stopped
Stopped
Stopped
Stopped

Rinninn

Group

AarSvcGroup
AarSvcGroup
AarSvcGroup

LocalServiceNetworkRestricted

LocalServiceNetworkRestricted
netsves
netsvcs

AppReadiness

wsappx

AssignedAccessManagerSvc

LocalSystemNetworkRestricted
LocalServiceNetworkRestricted
autoTimeSvc

AxInstSVGroup
BeastDVRUserService
BcastDVRUserService
BcastDVRUserService

netsves

I nralCansirahaMahanrd Cirnuall




Alepyoole

R Memory 120 68 DDRY
Hemoryusage -

O Memory
1.1320GE (35%)

File Options View
Processes Perfomiance App history Startup Users Detals Services

O Disk 0(C)
s
"

) Disk1(Dy
HDD
Ll

() Disk 2 (F)
HDD
0%

© Disk3(G)
Usk
[

O Disk 4t
Usé
%

© Disk 5 ()
Femavable
%

Disk 6 (L}
Femavable
"%

P

o

Disk 7 (M)
Remavable
13

() Disk 8(N)
Remavable
o

O Disk 8 (H)
uss
[

O Disk11(P)
Remavable
123

Ethemet
Eihernet
501 R BT Mbps

o

Ethemet
Ethemet 2
5 0% Dibps

o

GPUD
NVIDIA GeForce GTX 1050 Ti
5% [41°0)

o

1600 MHz
4of4

or DIk
reserved: 39,2 MB

use Compressed) pvaisble  Speed

106GB (143 M8) 209GB °
173367 GB 164 G3
Paged pool  Non-paged paol

12GB 921 MB

Cached

Fewer detsls | @ Cpen Resauce Mositon
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A1EPYOCIES

File Monitor Help

| Overview CPU  Memory Disk  Network

CPU M 6% CPU Usage  51% Maximum Frequency o

[ image PID Status Threads cPu Average CPU &

[ sea ypende

O uspende

O spende 59

O 4

D Y

D Y,

Oc 5

Ov 2

O 7 S

= | 2 o

Disk M 231 KB/sec Dk |/O oY

image D Fe Total (8/sec) VOPriorty  Response Time ( &

System 4 HO\Windows\System32\LogFies\ WMI\NetCore o8 4361 Normal 1

firefoxexe 18704  HOW \ppD: 57 1msdefauk-15785881414 Eault, ++74194119-7153 442 b 8 Normal 1 o
Sysem 4 HOW Dl g cwSnh2byewyA 8 Normal 1

Sysem 4 HO\Windows\System32\config\ SOFTWARELOGT 55 Normal 1 5
System 4 HOW \ppData' redentiaks 108 Normal 1

System 4 HOW Data o AD BrokerPlugin_cwSn1h2tey aState\u 4irhy 4To n Normal 1

EpcGamestauncher exe 16632 HO\Usersidmiris\AppDatall. L herlog 634 Normal 1

System 4 HO\Windows\Systern32\LogFles\ WMI\Wi.et 2214 Normal 1

System 4 HOW DataLocal ugin_cwSnTh2tryewy\AC\Microsoft CryptetUriCache\MetaData 28 Normal 1 N t
Network 1 27 Kbps Network 1O A Memory 100 Hard Faults/sec
Image PID Address Send (B/sec) Receive (B/sec) Total (B/sec) 2

POWERPNT DE 20440 4012216014 486 an 965

LCoreexe W72 1921681255 24 526 750

LCoreexe 3872 vpn206-236 pubaccessauthgr 2 526 750

LCoreexe W72 19216856255 2 526 750

WDDriveService exe 435 WDMYCLOUD “© 602 (7]

swchostexe (LocalServiceAndNolm_ 5636 superman 0 640 640 L
swhostexe (LocalServceAndNolm_ 5636 239255255250 107 s 555

WINWORDEE 11096 4012216014 161 305 46

WODrveService exe 4356 TECHNICOLOR 2 304 ) |

Memory 0 Hard Faut/sec M 325 Used Physcal Memory AL

Image PID Hard Faulv/sec Commt(B) WorkngSet(XB)  Shareable (KB) Private (KB) A

MsMpingexe 9976 0 1089900 1041668 136448 905220

AcroRd32exe 18900 0 380352 401988 32088 369900

frefocere 18704 0 343828 502544 218032 284512

POWERPNT XE 20440 0 7664 427588 21128 200450 ¢
frefocere 6360 0 22025 280000 %0456 189544

firefox exe 1648 [ 28159% 249520 88260 161260

SearchAppexe 9320 0 203708 256036 95524 160512

freforere 7704 0 23928 213360 7369 139664

frefocere 13528 0 166376 173976 64372 109604 5

R aosns o sca2sa. azaaca. P ssnssa.

TuApa MaBnuaTikov
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Naming

File Services
Services

Security

File Service Collaboration

J Directory Services
< Transaction Services Access Control
Access Services
User Names
Py

Resource Allocation _
Resource Protection
Algorithms for Load Balancing c s .
Process Migration Coordination omm. Security
& Authentication

Name Resolution

Deadlock »
Process Management Mgmt. | Access List

Access Lists

Deadlock Detection
Deadlock Recovery

Key Management
Operations on Local Processes
Operations on Remote Processes Process
Process Selection for Migration Information Flow
Process Migration Coordination Syn C. M g mt, Control
Event Ordering
Concurrency Control Data Encrption

Interprocesses Communication (IPC)

Interprocess Communication Components
Interprocess Communication Primitives

IPC Support Protocols

Support Protocols Interface to Microkernel

12



https://en.wikipedia.org/wiki/Distributed_operating_system
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/

Aertovpyiec : CPU(s) scheduling

admitted interrupt

This Photo by Unknown Author is licensed under CC BY-SA

O moAvmpoypappaticpnog (multiprogramming) ko 1 toAvdepyacio (multitasking) yperdlovron
gvav alyoplfpo ypovorpoypappaticpov (scheduling), o omoiog £yel 6TOY0 va. LEYIGTOMONCEL
Vv anodotikotnta g CPU ue yprion g 660 10 duvatdv HeEYaATEPO TOG00To (%) TOL Y¥POVOL
amo T1¢ oepyaoiec. Ohec o1 diepyacieg popalovtor tnv CPU «dikaioy, 6mov 1o diKalo
KaBopiletar avaroya e TO, KPITHPLOL OTO GLYKEKPIUEVO AX/VTOAOYIGTY).

-* .' -
v i*;.\ “
I 4 - ()
."-\-a V y 4
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http://stackoverflow.com/questions/29586950/basic-cpu-scheduling-waiting-to-ready
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/

Agrtovpyieg : CPU(S) scheduling

@

Main Memory

’ Blocked

Swapped out and waiting Swapped out and blocked

Page file / swap space
Tunua MabnuaTikdv




Agttovpyleg : Mvnun

Virtual memory Physical
(per process) memory
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- BX]
s

" i

v’Go

_ pcal D
File Edit View Favorites Tools Help
Q@bBack ~ ) ¥ I search | Folders ‘ -
Address |v [ |
Folders X MName -~
(@} Desktop )My Shared Folder
® (L) My Documents ?@Officelo
= % My Computer [Z)Program Files
# JA 3% Floppy (A:) _ | L_JRECYCLER
ER | ocal Disk (C:) [)SIERRA
F ) ATI | System Volume Information
# 1) Dev [ TempDYD
# |2) Documents and Sel I{_—::l'l'Ef"t
+ lb Games iDUt“S
# () Install [)wgetwin-1_5_3_1-binary
# 1) Media l;;JWINDOWS
|5 My Shared Folder Dwww
() Office10 Z|AUTOEXEC.BAT
& |2 Program Files _boot.ini
() RECYCLER | CONFIG.5YS
® ) SIERRA v [ dvdiog.txt
O
< ! | <

Folder Size  Type Date
1KB File Folder 2004
439KB File Folder 2004
7,927,906 KB File Folder 2004
45,174 KB  File Folder 2004
89,991 KB File Folder 2004
0KB File Folder 2004
969,424 KB  File Folder 2004
OKB File Folder 2004
3,394 KB File Folder 2003
3,903 KB File Folder 2004
2,904,701 KB  File Folder 2004
2,813,592KB File Folder 2004

0KE MS-DOS Batc,.. 2003
1 KB Configuration... 2004
0OKB System file 2003
3KB Text Document

| >

2004 o,

30 objects (Disk free space: 2,08 GB)

768 MB j My Computer

TuApa MaBnuaTikov

Removable Disk (I:) Properties

General | AutoPlay | Tools | Hardware | Secuity | Quota

e \

Type: Fiemavable Disk
File system:  MTF5S

B Used space: 7.904 256 bytes 7hRIMB

B Free space: 1.036,673,024 bytes 988 MB
Capacity: 1,044 577 280 bytes 996 MB
Diive |

[ Comnpress drive to save disk space

Allow Indexing Service to index this disk for fast file searching

Apply

16
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$(Root directory)

i
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| &

file 4 file 5




/bin/ ESSENTIAL USER COMMAND BINARIES

/boot/ STATIC FILES OF THE 80OT LOADER

4
’l) G T a /dev/ DEVICE FILES Momelstudent/dir
PRUTRN /0:7-SPECIFic SYSTEM CONFIGURATION
e C REQUIRED DIRECTORIES: OPT, X1, SOML Xaal
7 /home/ USER HOME DIRECTORIES
Nib/ ESSENTIAL SHARED LIBRARIES
| AND KERNEL MODULES
ROOT DIRECTORY | MOUNT POINT FOR REMOVABLE MEDIA
OF THE ENTIRE |
a FILE SYSTEM | MOUNT POINT FOR A TEMPORARILY
M MOUNTED FIRESVSTEMS FILESYSTEM HIERARCHY
I I 1 X S y e / \ SV [510 118 ADD-ON APPUICATION SOFTWARE PACKAGES STANDARD ( FHS )

PRIMARY NiaRARCHY | f SYSTEM BINARIES

DATA FOR SERVICES
/srv/ PROVIDED BY THIS SYSTEM

tm p/ TEMPORARY FILES

(MULTI-)USER UTILITIES AND APPLICATIONS |
/ u sr/ SECONDARY NIERARCHY =
i REQUIRED DIRTCTORIES: DIM. INCLUDE, LIB, LOCAL STIN, SHARE i
/var/ VARIABLE FILES
JIdeTo T/l  /OME DIRECTORY FOR THE ROOT USER

/proc

VIRTUAL FILESYSTEM DOCUMENTING KERNEL
AND PROCESS STATUS AS TEXT FILES

This Photo by Unknown Author is licensed under CC BY-SA
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http://www.tecmint.com/linux-directory-structure-and-important-files-paths-explained/linux-directory-structure/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
http://askubuntu.com/tags/filesystem/info
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Android

Version ¢ Marketing nhame ¢  Release date ¢ | APl level ¢ Runtime < Launched with 4
11 " February 19,2020 | 30 ART Google Pixel 2, Pixel 2 XL, Pixel 3, Pixel 3 XL, Pixel 3a, Pixel 3a XL, Pixel 4, Pixel 4XL[397]
10 10 September 3, 2019 | 29 ART Pixel, Pixel XL, Pixel 2, Pixel 2 XL, Pixel 3, Pixel 3 XL, Pixel 3a, Pixel 3a XL[3%]

9 Pie August 6, 2018 28 ART Essential Phone, Pixel, Pixel XL, Pixel 2, Pixel 2 XL, Nokia 7 Plus, OnePlus 6, Oppo R15 Pro, Sony Xperia XZ2, Vivo X21UD, Vivo X21, Xiaomi Mi Mix 25[399]

8.1 December 5, 2017 | 27 ART Pixel, Pixel XL, Nexus 6P, Nexus 5X

Oreo
8.0 August 21, 2017 26 ART N/A
71 October 4, 2016 25 ART Pixel, Pixel XL

Nougat
7.0 August 22, 2016 24 ART

Nexus 5X, Nexus 6P

6.0 Marshmallow October 5, 2015 23 ART
51 March 9, 2015 22 ART Android One

Lollipop
5.0 November 3, 2014 | 21 ART 21.0 Nexus 6, Nexus 9
4.4 KitKat October 31, 2013 19 Dalvik (and ART 1.6.0) Nexus 5
43 July 24, 2013 18 Dalvik Nexus 7 2013
4.2 Jelly Bean November 13, 2012 | 17 Dalvik Nexus 4, Nexus 10
41 July 9, 2012 16 Dalvik Nexus 7
4.0 Ice Cream Sandwich @ October 19, 2011 15 Dalvik Galaxy Nexus
23 Gingerbread February 9, 2011 10 Dalvik 1.4.0 Nexus S

”
e

 https://en.wikipedia.org/wiki/Android_(operating_system)
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<)

Mac OS X, 0S X, and macOS$ version information

. Darwin Processor Application Date Release End of Most recent
Version Codename ) Kernel )
version support support announced date support date version
. ) 159 DR2
Rhapsody Developer Release | Grail1Z4 / Titan1U January 7, 19971159 August 31, 1997 Unknown
(May 14, 1998)
1.2v3
Mac OS X Server 1.0 Hera Unknown March 16, 1999 Unknown
(October 27, 2000)
) DP4
Mac OS X Developer Preview Unknown May 11, 1998160 March 16, 1999 Unknown .
32-bit PowerPC (April 5, 2000)
Mac OS X Public Beta Kodiak!61] May 15, 20000'62] | September 13, 2000 March 24, 2001 N/A
32-bit PowerPC . 10.0.4 (4Q12)
Mac OS X 10.0 Cheetah 1.3.1 January 9, 200101631 March 24, 2001 2004
(June 22, 2001)
32-bit i~ 10.1.5 (5560)
Mac OS X 10.1 Puma 14115 July 18, 20011641 | September 25, 2001 2005
(June 6, 2002)
R Note 1 165] 10.2.8
Mac OS X 10.2 Jaguar 6 32/64-bit PowerPClNete 11 May 6, 200211651 August 24, 2002 2006
(October 3, 2003)
. 166 10.3.9 (7W98)
Mac OS X 10.3 Panther 7 32/64-bit PowerPC June 23, 2003!166] October 24, 2003 2007 i
(April 15, 2005)
32/64-bitlNote 2l powerPCINote 3] - ) 10411
Mac OS X 10.4 Tiger 8 May 4, 20041671 April 29, 2005 September 2009
32/64-bit PowerPC and Intel (November 14, 2007)
and Intel 32/64-bit PowerPC[MNote 3] 10.5.8 (SL31a)
Mac OS X 10.5 Leopard 9 June 26, 200611681 Qctober 26, 2007 June 23, 2011
and Intel (August 13, 2009)
) 32/64-bit Intel 10.6.8 (10K549)
Mac OS X 10.6 Snow Leopard 10 32/64-bit Intel i June 9, 200811701 August 28, 2009 February 25, 2014
32-bit PowerPCINote 3] (July 25, 2011)
32/64-bit!16°]
: 10.7.5 (11G63)
Mac OS X 10.7 Lion 11 October 20, 201001711 July 20, 2011 QOctober 2014
(October 4, 2012)
o 10.8.5 (12F2560)
0S X 10.8 Mountain Lion 12 February 16, 20121731 | July 25, 2012174 September 2015
(August 13, 2015)
. 10.9.5 (13F1911)
0S X109 Mavericks 13 June 10, 201301721 Qctober 22, 2013 September 2016
(July 18, 2016)
: 10.10.5 (14F2511)
0S X 10.10 Yosemite 14 June 2, 2014176 Qctober 16, 2014 August 2017
(July 19, 2017)
32/64-bit Intel
. . 10.11.6 (156G22010)
0S X 10.11 El Capitan 15 64-bit Intel June 8, 2015[1771 | September 30, 2015 September 2018
(July 9, 2018)
: 64-bitl172] 10.12.6 (16G2136)
macOS 10.12 Sierra 16 June 13, 2016l178] | September 20, 2016 October 2019
(September 26, 2019)
. . 10.13.6 (17G14019)
macOS 10.13 High Sierra 17 June 5, 2017 September 25, 2017  November 30, 2020!c!ation needed]
(July 15, 2020)
X 10.14.6 (18G6020)
mac0S 10.14 Mojave 18 June 4, 2018 September 24, 2018 | September 2021citation needed)
(July 15, 2020)
. ) 10.15.6 (19G73)
macOS 10.15 Catalina 19 64-bit Intel June 3, 2019 Qctober 7, 2019 TBA
(July 15, 2020)
macOS 11.0 Big Sur 20 64-bit Intel and ARM 64-bit Intel and ARMMote 4] June 22, 2020 TBA TBA TBA
Legend: 0Old version Older version, still maintained Latest version Latest preview version Future release
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Route No. Miles Activity | Pavement Improvement |
Record 1 [-95 12 ¥
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W
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SQL : Structured Query Language
https://en.wikipedia.org/wiki/SQL

UPDATE clause {UPDATE country )

expression
.

SET clause {SET population = population + 1

‘ ¢ statement
eXpresslion

—~
WHERE clause {WHERE name = 'USA’ ;

Yo

predicate

Py

A chart showing several of the SQL language elements that compose a single statement

31

\ Tunua MabnuaTikdv



https://en.wikipedia.org/wiki/SQL

Elowkeimon pe ALoyiouikod podnuotog

ApioToTéAgio MavemoTripio Osooca

Toptag EmoTripng YTohoyioTtwy kai ApiBunTikrg Avaiuong, Turjpa Madnpartikg

EpyaoTtipio H/Y

Poij RSS E

Topéag EmoTAung YmroAoyioTwy Kai Api€
TuRpa Maénuartikwy

Apxikn

EKITaIOEUTIKO AO"

Sy extandevtikn Stadwaoia tov Tu. Mabnuatkev agon
AOYIOMIKOV, £1Te eUIToPIKA TPOTOVTA TTOV £xel mpounBevtel |

1o Tpnpa pag and povo tov, eite EAedBepo Aoyiopuko /Aoy

EAAAK (Open Source) mov SatiBetar Swpeav and toug ¢

To AoylopIKO QUTO £1VaL VOLILLOG EYKATECTILEVO 0L OAOVE 1
epyaompiov. Xprjoteg mov Ppiokovy kdstota Suchertovpyic
TOV £pYAOT POV, TAPAKAAOVVTAL VA ETNKOVMVOLV LIE TO IT
avagepovTag tov TTho /£k8ooT Tov AOYLoHIKOD Kal TO OVO]

JPOEKVYE TO TIPOPA AL

TuApa MaBnuaTikov .

http://clab.math.auth.gr/

MevoUl ><

Apxikn

MapexOUEVES YTTNPETIES
EKTTandeuTIKG AOYIGHIKO
AVOKOIVWOEIG
Z0vdeopol

Emikoivwvia

Eicodog




Elowkeimon pe ALoyiouikod podnuotog

ApioToTéAcio MavemoTipio Osocoalovikng Mevos ==

Topéag EmaTijing Yohoyiotav kai ApiBunTikic Avahuong, Tyfipa MaBnuatikdv, ApioToréheio NavemoTiipio Ocooahovikng
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TuApa MaénuaTtikwyv

Pofl RSS E
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EKTTa1d€UTIKO AOYICHIKO

* Greek

h tt p : llc I a b " m a t h " a u t h - g r/ Ty exnadevnxr Siadikaoia tov Ty Mabnpankav abonoobvia Sipopa nakéta

Aoywopuko, elte epuropikd poidvia mov éxer tpopndevtet 1o Mavemon)mo kevipkd 1)

Bepo Aoyrojuko /Aoyiapnko Avoiktod Kodika

1o Tprpa pag and pdvo tov, eite Ered

EAAAK (Open Source) ov Siatibetan Swpedv anéd tovg avtiotoryoug Snjpnovpyois Tov.

To Aoylojkd autd eivan VOpipeg eyKateompévo o8 GAOUG TOUG LTOAOYIOTEG TOU
epyaompiov. Xpijoteg tov Bpiokovv kétoa SuoAertovpyia Aoyopkod o viioAoyiom)

Tov epyactnpiov, TapakaobVIAL Va eMKOIVGVOV ie T0 TIpodwmko Siayeipiong,

avagépovrag Tov Titho /£k800r) Tov AoYIoHIKOD Kat TO GVoLLa TOL LIIOAOYIOTH| 6710V

npoExvYe 1o TPOBANUA.

AxohovBobv ovvBeopior Siilbeong exaevnikod kat dAov Yprioipov Aoytopko, To
onofo eivan 181 eykateoTNIEVO GTOVE LITOAOYIOTEG TOL £PYACTIPIOL pag Kal propodv ot
porTTEg Kan Ao evBragepopevor va kateBacovy yia Sikij Toug xpijor), oOpgeva pe ig
avtioToryeg adeteg yprong ov 1wydouv yia kabe makéto hoyiopkov. To idio ke o

XPioo Aoyiopko eivan entiong SaBéopio and oyetikd 10Toy®po Tov Kévipov

Haextpovikiie AtakvBépvnone (KHA) tov A.ILO.

TA®ooEg TPOYPAPPATIOHOD

)

FORTRAN
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SOURCEFORGE For Vendors

Business Software Open Source Software SourceForge Podcast Resources

[>] §
One Unified Time Tracking Software For Projects, Billing, Pay and Compliance .
For companies of all sizes look for a Time Tracking software

Replicon Leamn More

/ Dev-C++

&

E Dev-C++ autayess

SOURCEFORGE
A free, portable, fast and simple C/C++ IDE
Brought to you by:

0. 0.6 & ¢ Downloads: Last Update:

Download Share This

BSD Windows

Summary Files Reviews Support External Link ~ Tracker Code Forums

A new and improved fork of Bloodshed Dev-C++

Features

*TDM-GCC 4.9.2 32/64bit ¢ Editable shortcuts * Devpak IDE extensions
* Syntax highlighting * GPROF profiling ¢ External tools

* Code completion * GDB debugging

* Code insight * AStyle code formatting

Project Samples
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S[“LWIRF R O ST Forums About Us Contact Us

Silverfrost > Silverfrost: Home to FTN95, Fortran for Windows Search |Q

Welcome

. Basket
Silverfrost Fortran Empty

Welcome to the heme of Silverfrost Fortran FTN95. We let you use Fortran your way:

Fortran Links

* Traditional - Use Silverfrost Fortran from the command line or from your favourite editor the way nature intended
® Included - Use Silverfrost Fortran with the powerful Plato IDE -- included with all versions of FTN95 Purchase / Buy
¢ Bug Killing - Our famous CHECKMATE technology keeps those bugs quiet.
¢ free graphics - use Simdem a public domain library built with our Fortran, includes full source code Features
® 64-bit - Includes our 64-bit Fortran compiler. Use all your PC's memory. Of course the 32-bit compiler is there too. FAQ
A0  Visual Studio - Visual Studio plug-ins are provided so you can edit, compile and debug in the world's favourite IDE. CHECKMATE
IgdllIN ¢ with .NET - FTN95 comes with .NET support built in Standard Applications
E° ® FREE - FTN95 is free for personal and evaluation use. That includes the Visual Studio plug-ins and its unbeatable bug finding Microsoft .NET
technology! What are you waiting for? Simdem
3rd Party Add-ons
You can try Silverfrost Fortran for free right now by downloading the Personal edition. Personal Edition
ClearWin+
Support
FTN95 + Simdem = Rapid Graphics Development Forums

FTN95 includes ClearWin+ and that makes it easy to produce complex graphics -- Simdem makes it even easier! Simdem is a graphical library built on
ClearWin+ that lets you produce complex graphs and plots in a few lines of Fortran. What is more, Simdem is free.

Documentation
Online Manual
Videos

® Easy - Just link in the library and away you go

® Free - Mo licence required to use the library Revision History

® Source Code - You can build the library yourself if you want to. News

® Examples - Simdem comes with a suite of examples.

® Qutput - Plots can be sent to a printer or converted to Postscript. 13th February 2020

* Mature - Simfit is based on the same source code. Silverfrost Fortran FTN95

- . . version 8.61 is released.
Below are just a few examples of output generated by SIMDEM using ClearWin+ and FTN95. There are more here.
31st December 2019

Silverfrost Fortran FTN95
me  Bray-Curlis Similarity Dendrogram version 8.60 is released.

Simfit Cylinder Plot with Error Bars 1st May 2019

&:ﬁi i é ( —‘ Silverfrost Fortran FTN95
(5 I version 8.50 is released.
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MS Windows10/11

Windows Security - o X

Il

l @ Home
O  Virus & threat protection
& Account protection
() Firewall & network protection

< App & browser control >

Q) Device security

Security at a glance

See what's happening with the security and health of your device

and take any actions needed

G

Virus & threat protection
No action needed.

Account protection
No action needed

()

Firewall & network
protection
No action needed

Avotyoope to "Windows Security"
popup window.
En\éyoope "App & browser
control" ota apiotepa.

@ Device performance & health Windows Security - D
& Family options f Py <
ki g U 8 App & browser contral

O  Protection history

App protection and online security.

Have a question?

App & browser control Device security Device performance & () Home Get help
No action needed. View status and manage health
hardware security features. No action needed. O Virus & threat protection <& Smart App Control
& Account protection Enhanced protection from untrusted apps. Wha's protecting me?
: Manage providers
Ooo L U Firewall & network protection Smart App Control settings
(-O-) Learn more
18 App & browser control R N .
Help improve Windows Security
Family options Protection history O Device security . . Give us feedback
Manage how your family uses View latest protection actions @ Reputation-based protection
their devices and recommendations. oo . rf i R o R
¥ Device performance & health These settings protect your device from malicious or potentially
ted , files, and websites. i i
& Family options unwanted apps. files, and websites. Change your privacy settings
Reputation-based protection settings View and change privacy settings
@3 Settings O Protection history for your Windows 11 Education
device.
Isolated browsing Privacy settings
Microsoft Defender Application Guard opens Microsoft Edge in Privacy dashboard
' ' ' an isolated browsing environment to better protect your device Privacy Statement
2.TO VEO IIEPLEXOHEVO 0TV EVOTITA
Install Microsoft Defender Application Guard
"Reputation-based protection" emAeyoope
" . . . " , & Exploit protection
Reputation-based protection settings" (kat® Explot protection il nto Windovs 1 e protect o
device against attacks. Out of the box, your device is already
] . ] ] set up with the protection settings that work best for most
. le.
aro to Review pe pikpa ypappata). .

”
e
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Windows Security

AvTipeTOTION
TPOPANUATOC HE O1KA
HoG eKTeELEOI B

apyeio e MS —
Windows10/11

Home

(@

Virus & threat protection

(o

3

&

Family options.

D Protection history

2T0 Veo meplexopevo otnv evotnta "Potentially
unwanted app blocking" emAeyoope Off, va
etvat unchecked ta "Block apps" xat "Block
downloads"

s
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@ Reputation-based protection

These settings protect your device from malicious or potentially
unwanted apps, files, and websites.

Check apps and files

Microsoft Defender SmartScreen helps protect your device by
checking for unrecognized apps and files from the web.

@ on

SmartScreen for Microsoft Edge

Microsoft Defender SmartScreen helps protect your device from
malicious sites and downloads.

@ o

Phishing protection

When you sign into Windows using a password, help protect your

password from malicious apps and sites.

@ on

Warn me about malicious apps and sites

(] Warn me about password reuse

:J Warn me about unsafe password storage

Automatically collect website or app content when additional
analysis is needed to help identify security threats

Learn more

Potentially unwanted app blocking

Protect your device from low-reputation apps that might cause
unexpected behaviors.

(] Block apps
_j Block downloads

Rrotection history

SmartScreen for Microsoft Store apps

Microsoft Defender SmartScreen protects your device by checking

web content that Microsoft Store apps use.

@ on

Have a question?

Get help

Help improve Windows Security

Give us feedback

Change your privacy settings

View and change privacy settings
for your Windows 11 Education
device.

Privacy settings
Privacy dashboard

Privacy Statement




Elokeimon pe Loyiouiko pabnuotog

A2ZKHXH:

1) KatePaote amo to Tvtepvet Kat eyKataot|oTe OTOV DIIOAOY1O0TH OaG
To Aoytopiko Dev-C++ 1 FTN95

2) Aox1paote va YPAWETE, va KAaveTe compile Kat Katomy run to

npoypappa “Hello World” (slide 19, lecture 3).
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