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The Stormy 70's

� Some of the languages from this 
decade are still live and kicking

� E.g.: ML, C,  SQL, Smalltalk

� Older languages are rarely used 
today
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� � � � �� � � � �� � � � �� � � � � Pascal
� Designer: Niklaus Wirth

� Paradigm: Imperative

� Type system: static, strong

� Based on: Algol

� Intended to be used as a teaching language

� First Pascal compiler was written in Fortran

� Subsequent version were bootstrapped
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Fibonnaci: Pascal

f unct i on f i b( N :  i nt eger )  :  l ongi nt ;
var  

t mp,  f i r st ,  second :  i nt eger ;
begi n    

whi l e n <> 0 do
begi n

n : = n - 1;
t mp : = f i r st  + second;
f i r st  : = second;
second : = t mp;

end
f i b : = f i r st ;

end
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� � � � �� � � � �� � � � �� � � � � C

� Designer: Dennis Ritchie

� Paradigm: Imperative

� Type system: static, weak

� Based on: ALGOL, Assembly

� Designed for system-programming tasks 

� Till 1973 the Unix kernel was written in assembly (PDP-7, 11)

� Philosophy:

� Simple language => simple compiler

� Many language constructs are based on machine instrcutions

� Fine-grain control over memory, I/O

� Minimal run-time support
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Standardization Process of C
� � � � � �� � � � �� � � � �� � � � � First Robust implementation

� � � � � �� � � � �� � � � �� � � � � ”The C Programming Language” (AKA: K&R)�

� The de-facto standard

� No type checking of parameters

� Old style:  
i nt  mai n( ar gc,  ar gv)  

i nt  ar gc;  char  * * ar gv;  {  . . .  }

� � � � � �� � � � �� � � � �� � � � � C's ANSI standard committee formed

� � � � � �� � � � �� � � � �� � � � � 2nd edition published

� � � � � �� � � � �� � � � �� � � � � ANSI standard ratified (AKA: C89)�

� function prototypes

� void pointers/functions, enum types

� � � � � �� � � � �� � � � �� � � � � ANSI C adopted by ISO

� AKA: C90 ( == C89)�
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� � � � �� � � � �� � � � �� � � � � Smalltalk
� Designers: Alan Kay, Dan Ingalls, Adele Goldberg

� Paradigm: Object-oriented

� Type system: dynamic, strong

� Based on: Simula, Lisp

� Philosophy:

� Everything is an object

� Program is a data structure in memory

� The program can examine/modify itself

� Three primitive constructs: 

� send a message to a receiver

� return a value

� assign a value to a variable
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Smalltalk: The Cookie Monster Class

Cl ass:  Cooki eMonst er
Super cl ass:  Monst er
Cat egor y:  Sesame St r eet
I nst ance var i abl es:  st at e hunger

nag
|  i t em |
i t em : = sel f  askFor Cooki e.
( i t em i sKi ndOf :  Cooki e) �

i f Tr ue:  [ sel f  eat :  i t em]
i f Fal se:  [ sel f  compl ai nAbout :  i t em] .
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� � � � �� � � � �� � � � �� � � � � Prolog
� Designers: Alain Colmerauer

� Paradigm: Logic programming

� Type system: varies

� Designed for AI tasks (searching in trees/graphs)�

� Philosophy:

� A rule defines an implication (right implies left)�

� Predicate – A set of rules with the same left-hand side term

� Predicate invocation:

� Returns all tuples matching the value passed-in
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The Whitehouse Tenants

pr ed( ' Washi ngt on' ,  ' Adams' ) .
pr ed( ' Adams' ,  ' Jef f er son' ) .
pr ed( ' Jef f er son' ,  ' Madi son' ) .
pr ed( ' Madi son' ,  ' Monr oe' ) .
pr ed( ' Monr oe' ,  ' Adams' ) .

bef or e( X, Z)  : - pr ed( X, Z) .
bef or e( X, Z)  : - pr ed( X, Y) ,  bef or e( Y, Z) .

bef or e( A, ' Madi son' ) ?
<' Jef f er son' >
<' Adams' >
<' Washi ngt on' > 
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� � � �� � � �� � � �� � � � : ML
� Designer: Robin Milner

� Paradigm: Functional

� Type system: static, strong, inferred

� A functional language w/ static type checking

� Lisp is functional but dynamically typed

� Not purely functional => Allows side effects

f un st ep x y 0 = x 
|  st ep x y n = st ep y ( x+y)  ( n- 1) ;

val  f i b = st ep 0 1;
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The Energetic 80's

� Large scale programs are here

� Language features for coping with 
the complexity of the code
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� � � � �� � � � �� � � � �� � � � � Ada
� Designer: Jean Ichbiah, S. Tucker Taft

� Paradigm: Imperative

� Type system: static, strong

� Based on: Algol 68, Pascal

� Developed for the US Department of Defense

� Requirements

� Modular, safe, high level of abstraction

� High maintainability

� Should replace ad-hoc hardware-dependent languages

� Frequent in embedded systems
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Fibonnaci: Ada

f unct i on f i b( n :  i nt eger )  r et ur n i nt eger  i s
f  :  i nt eger  : = 0;
s :  i nt eger  : = 1;
t mp :  i nt eger ;

begi n
f or  i  i n 1. . n l oop

t mp : = f  + s;
f  : = s;
s : = t mp;

end l oop;
r et ur n f ;

end f i b;  
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Ada's Story
� Designed using the ”waterfall” approach

� The same design procedure as in weapon systems

� � � � 	 �� � � 	 �� � � 	 �� � � 	 � Working group for a new computer language formed

� � � � � �� � � � �� � � � �� � � � � Ideal language specification, ”Ironman”, published

� � � � � �� � � � �� � � � �� � � � � The Green proposal is chosen

� � � � � �� � � � �� � � � �� � � � � Ada's reference manual approved 

� � � � � �� � � � �� � � � �� � � � � First implementation validated

� + Ada becomes an ANSI standard

� � � � � �� � � � �� � � � �� � � � � DoD adpots the Ada mandate 

� Requires the use of Ada in projects with > 30% new code

� � � � � �� � � � �� � � � �� � � � � DoD adpts the  COTS policy 

� Commercial Off-The-Shelf technologies



� � /57

� � � � �� � � � �� � � � �� � � � � C++
� Designer: Bjarne Stroustrup

� Paradigm: Object-oriented

� Type system: static, weak

� Based on: C, Simula

� Philosophy: 

� C's performance

� Simula's features

� Three major stages: 1985, 1989, 1998 (First standard)�

� Next version: C++0x           (...Hopefully x <= 9)�

� Drawbacks: C, poor standard library, no GC
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Within C++, there is a much smaller
and cleaner  language struggling to get out

BS
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� � � 	 �� � � 	 �� � � 	 �� � � 	 � Eiffel
� Designer: Bertrand Meyer 

� Paradigm: Object-oriented

� Type system: static, strong

� Based on: Simula, Ada

� Software Engineering oriented

� Design by Contract

� Automatic documentation
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Fibonnaci: Eiffel
f i b ( n:  I NTEGER) :  I NTEGER i s
r equi r e            � � � � � �� � �	 
 �� � � 
 � � � 
 �

pr e_f i b:  n > 0   � � � � � � � � � �
 �� �
l ocal  

i ,  t mp,  f ,  s:  I NTEGER 
do 

f r om 
f  : = 0;  s : = 1;  i  : = 1;

unt i l  
i  = n;

l oop 
t mp : = f  + s;  f  : = s;  s : = t mp;  
i  = i  + 1;

end;  
Resul t  : = s;

end;  
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The Neurotic 90's

� Performance is less of a problem

� Hybrid software systems

� Interoperability

� Rapid prototyping

� The Internet 

� Web servers

� Browser-side programs

� Accessibility to open source libraries
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� � � � � Haskell
� Designer: Simon Peyton-Jones, Paul Hudak, Philip Wadler

� Paradigm: Functional

� Type system: static, strong, inferred

� Based on: ML, Miranda

� Philosophy: Purely functional

� No side effects (unless you ask nicely)
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Fibonnaci: Haskell

� 2D grammar

� Lazy evaluation: f i b is recursive but has no if's

� do construct for sequential execution

� Type inference

modul e Mai n wher e
i mpor t  Syst em. Envi r onment

f i b = 1 :  1 :  z i pWi t h ( +)  f i b ( t ai l  f i b) �

mai n = do
ar gs <- get Ar gs
pr i nt  ( f i b ! !  ( r ead( ar gs! ! 0) - 1) ) �
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� � � 	 �� � � 	 �� � � 	 �� � � 	 � Java
� Designer: James Gosling

� Paradigm: Object-oriented

� Type system: static, strong

� Based on: C++, Smalltalk, Eiffel

� Philosophy

� Compile once run anywhere

� Safe yet dynamic (applets)�

� =>Internet ready! 

� As of 2006, mostly open sourced (!)
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Java - OOP to the Masses

Is Java's popularity due its OO nature?

� Powerful runtime system

� JVM, JIT, GC

� A huge standard library

� Networking, JDBC, GUI, Threading, Cryptography, ...

� Enterprise Applications 

� J2EE, hotswapping

� Unicode
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Interpreters: The Resurrection
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Interpreters: The Resurrection
Coming soon to an IDE near you
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Interpreted, Dynamically-Typed languages

� � � � � �� � � � �� � � � �� � � � � Perl

� � � � �� � � �� � � �� � � � � Python

� � � � � �� � � � �� � � � �� � � � � Visual Basic

� � � � 	 �� � � 	 �� � � 	 �� � � 	 � Ruby

� � � � 	 �� � � 	 �� � � 	 �� � � 	 � Javascript

� � � � � �� � � � �� � � � �� � � � � PHP

� =>
 � � � 	 �
 � � � 	 �
 � � � 	 �
 � � � 	 � Ajax
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� � � 	 �� � � 	 �� � � 	 �� � � 	 � Ruby
� Designer: Yukihiro Matsumoto

� Paradigm: Object-oriented

� Type system: dynamic, strong

� Based on: Smalltalk, Lisp, Python

� Philosophy: ”programmer productivity and fun”

� Highlights

� Implicit declaration of setter, getters

� Mixins, open classes/objects

� RoR: Ruby-on-Rails

� Framework for DB-based web application
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Ruby: Open Classes

cl ass Someone
def  i ni t i al i ze( name)  

@name = name 
end

end

b = Someone. new( " Bar t " ) �

� �� � 
 � �� �� � � � ������������� �� � � � � ��� � � � � �� � � �� � 
 � � � �� � � � � �

c l ass Someone 
at t r _accessor  : name 

end

put s b. name   � �� � 
 � � 
 ��� 	 � � 
 �



� � /57

� � � � �� � � � �� � � � �� � � � � PHP
� Designer: Rasmus Lerdorf

� Paradigm: Imperative

� Type system: dynamic, strong

� Based on: C, Perl

� Highlights

� Server side scripting

� HTML text embedded within the source code

� PHP = PHP:  Hypertext Preprocessor

<b>Ser ver
<?php
echo '  Si de '
?>
Scr i pt i ng</ b>



� � /57

.

.

.

</ l anguages>

<I DEs. abr i dged>
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.

.
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� � � � �� � � � �� � � � �� � � � � VI
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� � � � �� � � � �� � � � �� � � � � Emacs
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� � � � �� � � � �� � � � �� � � � � GDB
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� � � � �� � � � �� � � � �� � � � � Turbo Pascal 4
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� � � � �� � � � �� � � � �� � � � � XEmacs
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� � � � �� � � � �� � � � �� � � � � DDD
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� � � � �� � � � �� � � � �� � � � � Squeak
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� � � � �� � � � �� � � � �� � � � � Visual Studio .NET
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� � � � �� � � � �� � � � �� � � � � Eclipse 3.2.2
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.

.

.

</ I DEs. abr i dged>

<concl usi ons>

.

.

.
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Main Battlefields – Objective

� Productivity
� Performance

Seems to be decided in favor of productivity
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Main Battlefields – Execution Mode

� Machine code
� Virtual machine
� Interpreter

Strongly related to the question of portability...
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Levels of Portability

1)Machine specific languages: Assembly

� Almost no portability

2)Compiler + O/S isolate from hardware: Algol, C

� Source compatibility on same O/S

� Binary compatibility on same O/S & CPU

3)Comprehensive standard libraries: Eiffel

� Source compatibility on all platforms

4)Virtual machine: Java, Smalltalk

� Full source + binary compatibility



� � /57

Main Battlefields – Type Checking

� Static
� Dynamic

Currently, the hottest debate
� Manifested by the ”performance is not an issue”

claim
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Main Battlefields – Paradigm

� Functional
� Imperative

A 71-years old debate
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So, Which Language is Better?

� No absolute answer

� Too many contradicting factors

� Too many players (languages)�

� Very easy to produce a new language

� Extremely difficult to measure the market

� Still, here are a few attempts...
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Popularity: Open Source Projects

Source: http://www.cs.berkeley.edu/~flab/languages.html
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Popularity: O'reilly Book Sells

Source: http://radar.oreilly.com/archives/2007/03/programming_lan.html
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Popularity: Requested Skills

Source: http://www.tiobe.com/index.htm?tiobe_index
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Popularity: The Long Tail

Source: April 2005 data of http://www.tiobe.com
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Evolution vs. Revolution

� Software is cheaper the Hardware

� (to a certain degree)�

� A researcher can easily develop 
new language constructs

� => Wealth of languages

� Compared to hardware technologies

� Each making one small step forward

� => Languages evolve

� It is hard to detect the major trends
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</ concl usi ons>

</ l ect ur e>
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There are only two kinds of languages:

the ones people complain about
and the ones nobody uses

BS


