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Introduction

Instructor: Atif M MMemon

Ths: Guilherme Fonsecsa,
Michael Lam, Xun Yuan

Calendar / Course Overview

» Final Exam [25%)
= 2 midierme (30%)
=  On2 praject every few 'weeks (S total) (40%)
- Froj=dt 1 - W'rie 8 wel sereer I0Q anakesis lool.
* Wl b= posied mesd ek

— Frojed 2 - W= 8 uni testng freamewonk In Ry,
— Froject 3 - Wirkbe some OCamil code.

= Froject 4 - MFAs and reg exXps In CeC:aml

— Froject 5 - Wk a threaded bank sirlation.

» Twa homawork 3esignments (one befora each axam) (5%)

« Ruby
= QCami
= Java
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Academic Integrity

Rules and Reminders

= All written work {(including projects) must be
done on your own

» Work together on practice guestions for the
exams

= Work together on high-level project questions
— Mewver see another student's code
— If unsure, ask instructor

Whaet if...7

= Quiet call phones

- Be ontime

« Come to class and discussion section

= Laptops in class only if really needed

= Use lecture notes as the book

« Stay organized and ahead of your work

= Get help as soon as you need it {(but not when you
don't)
— Ciffic2 howrs

= Ftpiiwesrer cx.umd . ed et~ g T e ohing (e 12007 fofMoe-hours.s h b

= Use imternet resources
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Syllabus

Course (Goal

» Scripting Languages (Ruby)

Regular expressions and finite automata
Context-free grammmars

Funcoonal programming {(OCaml)
Concurrency

Object-onented programming (Java)
Environments, scoping, and binding
Advanced Topics

Leam how programming languages “work’

» Broaden your language horizons
— Different programming languages
— Differant language festures and tradeoffs
» Study how languages are implemented
— What really happens when | write x foo(.._}?
« Study how languages are described
— Mathematcal formalisms
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All Languages Are Equivalent

= A l[anguage is Turing complefe if it can compute
any function computable by a Tunng Machine

= Essentially all general-purpose programming
l[anguages are Turing complete

 Therefora this course is useless!

Why Study Programming Languages?

Introduce yourself to your neighbor(s) and
together write down three of yvour own
reasons. ..

ChET 362 W

Why Study Programming Languages?

= Using the right language for 3 problem may be easler, faster, and
ISEE 2MOr-prong

— Programming 16 3 human acivity
— Faatures of 3 languags make A e3eler ar harder to pragram far
a specific applcation
= To make you befler at lzaming new languages
— ¥ou may nead 1o add code o a legacy EyEam
- E.g.. FORTRAN [1854), COSOL [1959), ...
— You may nead o wiite cade In a new language

» Your boes BdYE, "Fram now an, 3l softwane will b= written In
IAdAC +Hlaval .1

Why Study Programming Languages?

= You may think Java ls the ulimale language, but If you are sl
programming or managing programmers In 20 years, thay probably
won't be programming In Java!

 To make you better at using languages you
think you already know

— Many “design patterns” in Jawva are functional
programming techniques

— Understanding what a language is good for will help
you know when it is appropriate to use
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Changing Language Goals

« 1950s-60s: Compile programs to execute
efficienthy

— Langusage features based on hardware concepits
» Imtegers, reals, golo statemants

— Programmers cheap; machines expensive
= Kaap iha maching Dusy

 Today:
— Language features based on design concapls
= Encapsulation, reconds, Inhartance, funcilonallty, assartons
— Processing power and memory very cheap;
programmears expensive

= E3ge the programming procass
Thlel 352

Language Attributes to Consider

» Syntax -- What a program looks like
» Semantics — What a program means

« |mplementation — How a program executes
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Imperative Languages

= Also called procedural or von Neumann
» Building blocks are functions and statements

— Programs that write to memory are the norm
inot x = &;
whila (X < ¥] X = X # 1;

— FORTRAN {1854)
— Pascal (1870)
— C{1871)

Functional Languages

« Also called applicafive languages
» NO or few writes to memory

— Functions are higher-order
lgt rac map £ = functiom [] -= []
| mt21 -» {f x}:z:(map £ 1)

— LISP (1958)
— ML (1873

— Scheme (1975)
— Haskell {1827)
— OCaml {1887)
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Logical Languages

» Also called rufe-based or consfraint-based
= Program consists of a set of rules
—“& - B" - If B holds, then A holds

e gppend | [, LI, LI).
» append { [X |Xs] ,¥s, [X|25]) :- appand(Xs, Ys, Is).

— PROLOG (1970)
— Various expert systems

Object-Onented Languages

» Programs are built from objects
— Objects combine functons and data
— Often hawve classes and inheritance
— "Base” may be either imperative or functonal
class C { int x; int getX() {returmn =x:;} — }
class D axtends C { — }

— Smalkitslk (12684)
— C++ (1888)

— OCaml (1887
— Java (1285)
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Scnpting Languages

» Fapid prototyping languages for “litile” tasks
— Typically with rich text processing abilities
— Generally very easy to use
— "Base” may be imperative or functonal; may be 00O
#! /usr/binfparl

for (%] = 0; & « Z*$1c; %i++) {
fa = Ink{rand{s1lc)};

sh {1971)

perl {1987)
Python (1881)
Ruby [1883)

‘Other” Languages

= There are lots of other languages around with vanous
features

— COEDL (125%) — Susiness applicatiars
* rpErafve, rich k= siructure
— BASIC (1564) — M3 Vizual Baslc widaly used
= Originelly an =xiremely simple language
= Now a singl= word oxyrmanss
— Logo (1965 — Introduciien to pragramming
— Farth {1969} — Mac Open Flrmware
* Extremely simple siack-nased lamyusge for POF-E
— Aga {1575) — The Do language
* FReaHime
— Postscript (1982) — Printers- Eased an Ford

'_"Llitﬁ!“-




