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Cursul 1: Introducere

ﬂ Exemplu
9 Ce studiem la PP?

e De ce studiem aceasta materie?
0 Organizare

© Introducere in Racket

@ Paradigma de programare

ﬂ Istoric: Paradigme si limbaje de programare
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BlooP and FlooP and GlooP

[http://abstrusegoose.com/503]

Dude, why are you ﬁ Never forget to check g Here. Start learning B g
learning BlooP? the hourglass. See? FlooP. All of the hottest Good luck.
That's so 2012. BlooP has expired. startups use FlooP. Thanks
) 3
’

€ ) O
LD

2 g ook 2 ||FleoPissos g | | Here. Youwantto 2
learning FlooP? minutes ’ es. .
But you InutEs ago. LITERALLY § | | '€ GlooP now,

just said... minutes ago. @ )
930

Why don't you just tell hahah. Dude, why
?r::h“::’u‘:ol‘i:: :e ;‘m E E me what's going to be § You're are you i
9 gain. hot in 6 months? funny. \ learning
GlooP? \

[(CC) BY-NC abstrusegoose.com]
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Exemplu

Exemplu Ce? De ce? Organizare Racket Paradigma Istoric 1:5/33

Paradigme de Programare — Andrei Olaru



Exemplu ‘@

Exemplu PP
Sa se determine daca un element e se
regaseste intr-o lista L (e € L).
Sa se sorteze o lista L.
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Modelare functionala (1)

Racket:

(define memList (lambda (e L)
(if (null? L)

#f

(if (equal? (first L) e)

))

#t
(memList e (rest L))
))

(define ins (lambda (x L)

(cond ((null? L) (list x))
((< x (first L)) (coms x L))
(else (cons (first L) (ims x (rest L)))))))

Exemplu
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Modelare functionala (2) PP
Haskell

memList x [] = False

memList x (e:t) = x == e || memList x t

ins x []1 = [x]

ins x 1@(h:t) = if x < h then x:1 else h ins x t
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Modelare logica APP
Prolog:

memberA(E, [E|_]1) :- !'.

memberA(E, [_|L]) :- memberA(E, L).

/ elementul, lista, rezultatul

ins(E, [1, [E]).

ins(E, [H | T, [E, H | T]) :- E < H, !.

ins(E, [H | T]1, [H | TE]l) :- ins(E, T, TE).
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Ce studiem la PP?
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Elemente pe care le vom studia APP

@ Paradigma functionala si paradigma logica, in contrast
cu paradigma imperativa.
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Elemente pe care le vom studia APP

@ Paradigma functionala si paradigma logica, in contrast
cu paradigma imperativa.

@ Racket: introducere in programare functionala

@ Calculul A ca bazi teoretica a paradigmei functionale

@ Racket: intarzierea evaluarii si fluxuri
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Elemente pe care le vom studia APP

@ Paradigma functionala si paradigma logica, in contrast
cu paradigma imperativa.

Racket: introducere in programare functionala
Calculul A ca baza teoreticd a paradigmei functionale

Racket: intarzierea evaluarii si fluxuri
Haskell: programare functionala cu o sintaxa avansata

Haskell: evaluare lenesa si fluxuri
Haskell: tipuri, sinteza de tip, si clase
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Elemente pe care le vom studia APP

@ Paradigma functionala si paradigma logica, in contrast
cu paradigma imperativa.

Racket: introducere in programare functionala
Calculul A ca baza teoreticd a paradigmei functionale

Racket: intarzierea evaluarii si fluxuri
Haskell: programare functionala cu o sintaxa avansata

Haskell: evaluare lenesa si fluxuri

Haskell: tipuri, sinteza de tip, si clase
Prolog: programare logica

LPOI ca baza pentru programarea logica
Prolog: strategii pentru controlul executiei
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Elemente pe care le vom studia APP

@ Paradigma functionala si paradigma logica, in contrast
cu paradigma imperativa.
Racket: introducere in programare functionala
Calculul A ca baza teoreticd a paradigmei functionale

Racket: intarzierea evaluarii si fluxuri
Haskell: programare functionala cu o sintaxa avansata

o
)
o
)
@ Haskell: evaluare lenesa si fluxuri
o
o
o
0
o

Haskell: tipuri, sinteza de tip, si clase
Prolog: programare logica

LPOI ca baza pentru programarea logica

Prolog: strategii pentru controlul executiei
Algorimi Markov: calcul bazat pe reguli de transformare
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De ce studiem aceasta materie?

Exemplu Ce? De ce? Organizare Racket Paradigma Istoric 1:12/33

Paradigme de Programare — Andrei Olaru



De ce?
Ne vor folosi aceste lucruri in viata reala?

ME HAVE METHOD FOR KNOWING
HOW MANY ROCKS NOL HAVG.
CALLED ‘COONTING PUT
UP FINGERS, THEN ShY -

WE EVER

USE THIS N
REAL LIFEZ

The first math class.

De ce?
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The first math
class.
[(C) Zach Weinersmith,

Saturday Morning
Breakfast Cereal]

[https:
//www.smbc-comics.com/
comic/a-new-method]
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De ce? APP

| suppose it is tempting, if the only tool you
have is a hammer, to treat everything as if it
were a nail.

The law of instrument — Abraham Maslow

Exemplu Ce? De ce? Organizare Racket Paradigma Istoric

1:14/33

Paradigme de Programare — Andrei Olaru



De ce? APP
Mai concret

-pana acum ati studiat paradigma imperativa (legata si cu
paradigma orientata-obiect)

— un anumit mod de a privi procesul de rezolvare al unei
probleme si de a cauta solutii la probleme de programare.

- paradigmele declarative studiate ofera o gama diferita
(complementara!) de unelte — alte moduri de a rezolva
anumite probleme.

= 0 pregatire ce permite accesul la pozitii de calificare mai
inalta (arhitect, designer, etc.)

o
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De ce? PP
Sunt aceste paradigme relevante?

@ evaluarea lenesa — prezenta in Python (de la v3), .NET
(de la v4)

@ functii anonime — prezente in C++ (de la vi1), C#/.NET
(de la v3.0/v3.5), Dart, Go, Java (de la JDK8), JS/ES,
Perl (de la v5), PHP (de la v5.0.1), Python, Ruby, Swift.

@ Prolog si programarea logica sunt folosite in software-ul
modern de A.l., e.g. Watson; automated theorem
proving.

@ in industrie sunt utilizate limbaje puternic functionale
precum Erlang, Scala, F#, Clojure.

@ Limbaje multi-paradigma — adaptarea paradigmei
utilizate la necesitati.
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De ce? PP
O buna cunoastere a paradigmelor alternative — $$$

@ Developer Survey 2019
[https:
//insights.stackoverflow.com/survey/2019/#top-paying-technologies]

[https://insights.stackoverflow.com/survey/2019/#salary]|

@ Developer Survey 2018
[https://insights.stackoverflow.com/survey/2018/

#technology-what-languages-are-associated-with-the-highest-salaries-world

@ Developer Survey 2017
[https:

//insights.stackoverflow.com/survey/2017/#top-paying-technologies]
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De ce?

Cine castiga cel mai bine? (1)

Engineering manager

Engineer, site reliability

DevOps specialist

Engineer, data

Data scientist or machine learning specialist
Data or business analyst

Developer, embedded applications or devices
Developer, full-stack

Developer, back-end

Developer, desktop or enterprise applications
Scientist

System administrator

Database administrator

Developer, QA or test

Developer, front-end

Designer

Educator

Developer, game or graphics

Developer, mobile

Academic researcher

$95k
85k
$71k
$66k
$61k
$59k
$57k
$57k
$56k
$56k
$55k
$55k
$54k
$54k
$52k
$51k
$50k
$4sk
$ask

$38k
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De ce?

Cine castiga cel mai bine?

JavaScript 67.5%
HTML/CSS  63.5% [ Assembly
saL s44% T Swift
Python  41.7% Kotiin
Java  41.1% T R
Bash/ShellPowershell  36.6% [l VEA
c# 31.0% T Objective-C
PHP 26.4% [l Scala
c++  23.5% [ Rust
TypeScript  21.2% [N Dart
c z0.6% I Elixir
Ruby 8.4% [ Clojure
Go 82% [ WebAssembly
Exemplu Ce? De ce? Racket Paradigma
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6.6%

6.4%

5.8%

5.5%

4.8%

3.8%

3.2%

1.9%

1.4%

1.4%

1.2%
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De ce?
Cine castiga cel mai bine?

Clojure

F#

Go

Scala

Elixir

Ruby
WebAssembly
Rust

Erlang
3ash/Shell/PowerShell
R

Python

‘Objective-C

©
-
=

$80k
$80k
$78k
$76k
$75k
$73k
$72k
$71k
$69k
$64k
$63k

$62k

Exemplu
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TypeScript
c#

Swift
Kotlin
saL
JavaScript
C++
HTML/CSS
VBA
Assembly
c

Java

Racket

$60k
$59k
$59K
$57k
$57k
$56Kk
$55k
$55k
$55K
$52k
$52k

$52k

Paradigma Istoric
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De ce?
Cine castiga cel mai bine?

$90,000 g
$60,000 .Go Scala
Elixir [ ]
L]
@
Ruby
a Rust ply o
usf
-g— $70,000 BashfSal!PowerShell Erlang
H
= R
©
2 * , Ob‘ective-c
% hon
3 $60,000
[ ]
= ;ypeScnpl aScript ._= C#.
Kot ' aL °
HT] S C++ ¢ VBA
J o b
$50,000 ava Assembly
Dart
[)
$40,000 PHP.
8 9 10
Average years of professional programming experience
De ce? Organizare Racket
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F#

Number of
respondents

@ 10000

20,000
30,000
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Organizare

? ? i igma i
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Unde gasesc informatii? PP
Resurse de baza

http://elf.cs.pub.ro/pp/

Regulament: http://elf.cs.pub.ro/pp/20/regulament

Forumuri: acs.curs — L-A2-S2-PP-CA-CC-CD
https://acs.curs.pub.ro/2019/course/view.php?id=1027

Elementele cursului sunt comune la seriile CA, CC si CD.
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Notare PP
mai multe la http://elf.cs.pub.ro/pp/20/regulament

cu bonusuri, dar maxim 1p total
@ Laborator: 1p <« (cu extensie panala 1.5 pentru
performanta sustinuta)

o Teme: 4p (3 x 1.33p) (_cu bonusuri, dar in limita a
- 4P ~>9P maxim 6p pe parcurs

@ Teste la curs: 0.5p <« punctare pe parcurs, la curs

test grila, de
@ Test din materia de laborator: 0.5p <+ cunoastere a

limbajelor
@ Examen: 4p « limbaje + teorie
L T tc tg| Ex
| min parcurs | minex |
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http://elf.cs.pub.ro/pp/20/regulament

Introducere 1n Racket
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Lisp cycles PP

[http://xked.com/297/]

LISP 15 OVER HALFA | | T WONDER IF THECYCLES
CENTURY QLD AND 1T | | WILL CONTINUE FOREVER.

6TILL HAS THIS PERFECT | [N~ —

TIMELESS AIRABOUTIT.

A FEW CODERS FROMEAH
NEW GENERATION RE-
DISCOVERING THE LISP ARTS.

[(CC) BY-NC Randall Munroe, xkcd.com]

WEAPONS
FOR A MORE... CIVIUZED AGE.
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Racket PP
din 1975

@ functional

@ dialect de Lisp

@ totul este vazut ca o functie

@ constante — expresii neevaluate

@ perechi/ liste pentru structurarea datelor

@ apeluri de functii — liste de apelare, evaluate

@ evaluare aplicativa, functii stricte, cu anumite exceptii
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Paradigma de programare

2 ? i igma i
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Ce inseamna paradigma de programare  pp
Ce difera intre paradigme?

@ difera sintaxa
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Ce inseamna paradigma de programare
Ce difera intre paradigme?

aceasta este o diferenta intre
@ diferd sintaxa <« limbaje, dar este influentata si de
natura paradigmei.
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Ce inseamna paradigma de programare
Ce difera intre paradigme?

aceasta este o diferenta intre
@ diferd sintaxa <« limbaje, dar este influentata si de
natura paradigmei.

@ difera modul de constructie al expresiilor
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Ce inseamna paradigma de programare  pp
Ce difera intre paradigme?

aceasta este o diferenta intre
@ diferd sintaxa <« limbaje, dar este influentata si de
natura paradigmei.

ce poate reprezenta o
expresie, ce operatori

@ difera modul de constructie « A
’ putem aplica intre

expresii.
al expresiilor
@ difera structura programului
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Ce inseamna paradigma de programare  pp
Ce difera intre paradigme?

aceasta este o diferenta intre
@ diferd sintaxa <« limbaje, dar este influentata si de
natura paradigmei.

ce poate reprezenta o
expresie, ce operatori
putem aplica intre
expresii.

@ difera modul de constructie «
al expresiilor

ce anume reprezinta

@ difera structura programului
programul.
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Ce inseamna paradigma de programare  pp
Ce caracterizeaza o paradigma?

@ valorile de prim rang

@ modul de constructie a programului

modul de tipare al valorilor

@ ordinea de evaluare (generare a valorilor)

modul de legare al variabilelor (managementul valorilor)

@ controlul executiei

- Paradigma de programare este data de stilul fundamental
de constructie al structurii si elementelor unui program.
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Ce vom studia? PP
Continutul cursului

@ Diverse perspective conceptuale asupra notiunii de
calculabilitate efectiva — modele de calculabilitate.

@ Influenta perspectivei alese asupra procesului de
modelare si rezolvare a problemelor — paradigme de
programare.

© Limbaje de programare aferente paradigmelor, cu
accent pe aspectul comparativ.
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Modele — paradigme — limbaje APP
Modele de calculabilitate

C, Pascal — procedural — paradigma

J, C++, Py — orientat-obiect imperativa — Masina Turing

Racket, Haskell — paradigma  — Masina 4 _.
functionala [0)
’ ,—
c
o
Prolog — paradigma  — FOL + g
logica Resolution _g
o
CLIPS — paradigma  — Masina
asociativa Markov
T | Teza Church-Turing: efectiv calculabil = Turing calculabil
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Istoric: Paradigme si limbaje de programare
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Istorie PP
1950-1975

1954 1957 1960 1965 1970 1975 1980

Fortran

1:34/33
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Istorie PP
1975-1995

1990
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Istorie PP
1995-2002

2002 2004 2005

? ? i igma i
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Istorie PP
2002-2006

2006 2007 2008 2009 2010 2011

? ? i igm3 i
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Istorie PP
2006-2013

2012 2013 2014 2015
e e s f“"
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Istorie

’56-’04 pe scurt

195

1958 Lisp

1980

Exemplu

Ce?
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1950
166
168
170
17
17

187

o
130
1502
19838
1985
188
1530
192
1591
19%
¥ Scheme RSRS

2000

2002

20
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Paradigme de Pro

Common Lisp

Java 2 (vlli beta)
Organizare

o /

/ |
S |
1 |

Java - Javascript

\

\ .

C++ (IS0}

“c#  Python2.0
i

C#‘E‘O
Racket

gramare — Andrei Olaru

Smalltalk

Paradigma

Fortran |

Pascal Prolog
I\
[ |
[
|
Fortran 77 ML
SML
Caml
Fortran 90
ocaml|
Haskell 98
Istoric
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Istorie APP
Resurse

@ imagine navigabila (slides precedente):

[http://www.levenez.com/lang/]

@ poster (pana in 2004):

[http://oreilly.com/pub/a/oreilly/news/languageposter_0504.html]

@ arbore din slide precedent si arbore extins:

[http://rigaux.org/language-study/diagram.html]

@ Wikipedia:
[http://en.wikipedia.org/wiki/Generational_list_of_programming_languages]

[https://en.wikipedia.org/wiki/Timeline_of_programming_languages]
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( PP

[http://xked.com/859/]

(AN UNMATCHED LEFT PARENTHESIS
CREATES AN UNRESOLVED TENSION
THAT WILL STRY WITH YoU ALL DAY.

[(CC) BY-NC xkcd.com]
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