Aopec AeOOUEVWV KOLL
Teyvikec MNpoypa L LaTLopMOoU

MoavoAnc Kovpmapakng



Elooaywyn

* l[otooeAida tou padnpatoc: http://cgi.di.uoa.gr/~k08/

e BaBuoAoynon:
e 5 epyaotnpla: 1.2 povadec
* 3 gpyoaoiec: 3%1.6=4.8 povadeg
e TeAwkn €€€taon: 4 povadeg

* MeptBallov yla culnNTNon, AMOPLEC KATL.: piazza
* Eyypadn ota epyaoctnpla amno to e-class.
* Eyypadn oto piazza amno tnv LotooeAida Tou podbnpatoc.


http://cgi.di.uoa.gr/~k08/

[Tl Mpemel va poc Evoladepouy ol AOPEC
AEOOUEVWV
* Elval BepeAiwdec tunua tne NMNAnpodopknc!

* Tic ouvavtape novtou!
* Ac SoUE pePLKA povTEPVA TTapadELypOT ...



Atadiktuo, MNMaykoouLloc lotoc: MNpagdot




Mnyxavec Avalntnonc: Inverted Indices

(multiple documents, word-level)

Vocabulary

-~
-
-

to
do
is
be
or
not
|
am
what
think
therefore
da
let
it

-t wh ok ok wh oah NN = -t a2 ON

Full inverted index

Go

Occurrences as full inverted lists

[1,4,[1,4,6,9]],[2,2,[1,5]]

[1,2,[2,10]),(3,3,[6,8,10]],(4,3,[1,2,3]]

[1,2,[3,8]]

[1,25,7]1[2,2,(2,6]1,(3,2,[7.9]},{4,2,[9,12])

(2,1,[3]]

(2,1,14]] To dois to be.

[2,2,[7,10]),[3,2,[1,4]] To be is to do. To be or not to be
[2,2,[8,11]],(3,1,[5]] | am what | am.
(2,1,[9]) d, /
i | think therefore | i
[3,1,[3]] think therefore | am.

(4,3,4,5,6] Dobedobedo. | | o kbe, titbe.
[4,2,[7,10]) (13

[4,2,[8,11]] dy

gle



Kowwvikd Alktua: Fpddot facebook

Rick Jamie

Patrick Joshua



Baoewc Aedbopevwyv: B-devopa
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Eikovecg, Xaptec: R-Trees
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Torrents: Katavepnuevol MNMivakec
Katokeppatiopou (DHTs

&) gBittorrent v4.0.3 - x
File Edit View Tools Help
SO= Pl =zave 3 Filter tor. !
STATUS # Name Size Done Status Seeds Peers Down Speed Up Speed ETA Ratio
P p>p

Sl 1 % Dunkirk (201... 1.64 Gis [ IEE:- Checking 0(0) 0(0) 08B/s 0B/s oo 0.00
B Downloading (1)
4 seeding (0)

+ Completed (0)
P> Resumed (1)
Paused (0)
Y Active (0)
T Inactive (1)
1 Errored (0)

CATEGORIES
&= All (1)
= Uncategorized (1)

TAGS
E All (1)
= Untagged (1)

TRACKERS

LIVYIO)

U Trackerless (0)

e Error (0)
I Warning (0)
coppersurfer.tk (1)
demonii.com (1)

] desync.com (1)

B |eechers-paradise.org (1)
zerOday.ch (1)

B General N Trackers & Peers N HTTP Sources = Content |+ Speed

DHT: 360 nodes #* = +0B/s(0B) 0 B/s (0 B)




Kpumtoypadtia: cryptographic hash functions

Input Digest
- Cr}'ptﬁgrsph'c DFCD 3454 BBEA 788A 751A
as 696C 24D9 7009 CA99 2D17
function
The red fox cryptographic 0086 46BE FB7D CBE2 823C
jumps over hash ACC7 6CD1 90B1 EE6E 3ABC
the blue dog function
The red fox cryptographic 8FD8 7558 7851 4F32 D1C6
jumps ouer hash
) 76B1 79A9 ODA4 AEFE 4819
the blue dog function
The red fox crypt:grsphlc FCD3 7FDB 5AF2 C6FF 915F
jumps oevr as/ D401 COA9 7D9A 46AF FB45
the blue dog function
The red fox cryptographic 8ACA D682 D588 4C75 4BF4
jumps oer hash 1799 7D88 BCFS 92B9 GAGC
the blue dog function




Texvntn Nonupoouvn: Atadopec Aopec Aedopevwy T.X., Oupec
Mpotepatotntac (http://cgi.di.uoa.gr/~ys02/,
https://eclass.uoa.gr/courses/DI517/ http://ai.di.uoa.gr/)

SCORE:



http://cgi.di.uoa.gr/~ys02/
https://eclass.uoa.gr/courses/DI517/
http://ai.di.uoa.gr/

Texvntn Nonuoouvn: Robots in Amazon
Warehouses




Perseverance Robot and its Helicopter
Exploring Mars

* The helicopter runs linux!




[Teplexyopevo touv Mabnuatoc

e Juvdebepévec avanapaotaoels dedopEvwy

* Avadpopun

* Evotntec kat Adatpetikoi tumot Tumot Asdopevwy otn C.
e Jtoifec

* QOupsg

* Eloaywyn otnv AvaAuon AAyopiBuwv

* Alotec kal ZUpBOoAOCELPEC

* A&vdpa, owpol, dEvopa ekdppaoewv

e Avadka devdpa avalAtnong

* Aévbpa AVL

* Agvbpa avalitnong m dpouwv, 6evdpa 2-3, devdpa 2-3-4
e A&vOpa KOKKLVOU-UOUPOU

* A¢évbdpa (a,b), B-6évopa

* KatoKkepUATIONOC

* Aopecg dedopévwy yla olvola EEva HeETOEL TOUC

* [padot

* [padol pe Bapn

e EAdxlota 6€vopa emkaAung

e AAyOpBuoL Talvopnong



Epyaotnplo kat EpyoaotLec

* C, VS Code, linux, gcc, make, github



MEMNTH EXACEH

DATA STRUCTURES, ALGORITHMS Data Structures
& Algorithms

SECOND EDITION

& SOFTWARE PRINCIPLES IN C

AAy6pr0pon
2E C

Mépn 1-4

BEMEAIQAEIZ ENNOIEZ
AOMEZ AEAOMENQN
TAZINOMHEH
ANAZHTHEH

MICHAEL T.
GOODRICH

ROBERTO
TAMASSIA

METABRATH - EWAEABA

THOMAS A. STANDISH | jc| ROBERT SEDGEWICK

g % s MicHAEL T. GOODRICH * RoBERTO TAMASSIA * DAVID MOUNT

EVbotoC

ek rpspeten Sanpipon
TR T e Noamr B et



Aopec Asdopevwy o Movtepvec TAwooec
[Tpoypappatiopov YynAou Entimedou

* OL povtepvec YAwooecg npoypoppatiopov vnAou smuumedou (high
level programming languages) onwc¢ Python n Java, pac npoodepouv
ETOLUEC TIOAAEC XpNOLUEC OoEC SeSOUEVWY KalL OEV XPELATETOL VAL TLG
uvAomowoovpe onwce Oa Kavoupe epeic otn C.



Java Example with Data Structure Stack

import java.util.s;

public class StackDemo {

static void showpush(Stack st, int a) {
st.push(new Integer(a));
System.out.println("push(" + a + ")");
System.out.println("stack: " + st);

b

static void showpop(Stack st) {
System.out.print("pop —> ");
Integer a = (Integer) st.pop();
System.out.println(a);
System.out.println("stack: " + st);
}

public static void main(String argsl[]) {
Stack st = new Stack();
System.out.println("stack: " + st);
showpush(st, 42);
showpush(st, 66);
showpush(st, 99);
showpop(st);
showpop(st);
showpop(st);
try {
showpop(st);
} catch (EmptyStackException e) {
System.out.println("empty stack");

by




Output of the Previous Java Program

stack: [ ]
push(42)

stack: [42]
push(66)

stack: [42, 66]
push(99)

stack: [42, 66, 99]
pop -> 99

stack: [42, 66]
pop => 66

stack: [42]

pop —> 42

stack: [ ]

pop -> empty stack



Python Example with Data Structure List

>>> fruits = ['orange', 'apple', 'pear', 'banana', 'kiwi', 'apple', 'banana']
»>>> fruits.count('apple')

2

»>>> fruits.count('tangerine"')

@

>>> fruits.index('banana')

3

>>> fruits.index('banana', 4) # Find next banana starting a position 4
b

»>> fruits. reverse()

>>> fruits

['banana’, 'apple', 'kiwi', ‘'banana', 'pear', 'apple', 'orange']

»>>> fruits.append('grape')

>>> Truits

['banana’, 'apple', 'kiwi', 'banana', 'pear', 'apple', 'orange', 'grape’]

»>> fruits.sort()

>>> fruits

['apple', 'apple', 'banana', 'banana‘', 'grape', 'kiwi', 'orange', 'pear']
»>>> fruits.pop()

'pear’



[latt Aopec Asdopevwy pe C;

* [La Tov 16lo Aoyo mou Kavoupe kot MoBnuatikad av Kol UTTAPXEL TO
Wolfram Alpha ©

& Wolfram

r
L [ ! ) 1
dx\x/  x2



[latt Aopec Asdopevwy pe C;

* YITOPXOUV CUCTHHATA KOl EPOPLLOYEC TIOU N ANOSOTIKOTNTO TOUC
glvall Kpioun kot yL avto to Aoyo n C kot n C++ ivat oL 1o
KataAAnAec YAwooeC yla TNV UAomoinon touc:

e Operating system kernels (Windows, Linux, Mac OS X, iOS, Android)
e Database management systems (Oracle, MySQL, MS SQL Server, PostgreSQL)
 Embedded systems (software systems running in automobiles)



