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Do Languages Matter?

• Why choose C vs C++ vs Java vs Python ...

• What criteria to decide?

• Web programming

• PL curriculum workshop at Harvard, 5/2008

Provide Abstractions

• Data Abstractions:  

! Basic data types: ints, reals, bools, chars, pointers

! Structured: arrays, structs "records#, objects

! Units:  Support for ADT’s, modules, packages

• Control Abstractions:

! Basic: assignment, goto, sequencing

! Structured: if...then...else, loops, functions

! Parallel:  concurrent tasks, threads

PL’s & Software Development

• Development process:

! requirements

! specification

! implementation

! certification or validation

! maintenance

• Evaluate languages based on goals

Goals of Some PL’s

• Languages & their goals:

! BASIC ! quick development of interactive programs

! Pascal ! instruction

! C ! low!level systems programming

! FORTRAN ! number!crunching scientific

• What about large!scale programs?

! Ada, Modula!2, object!oriented languages

PL Choice

• Languages designed to support specific 
software methodologies.

• Language a$ect way people think about 
programming process.

• Hard for people to change languages if requires 
di$erent way of thinking about process.



Minimum Requirements

• Natural

• Implementable

• E%cient

• Reliable

• Maintainable

Paradigms

• Not crisp boundaries

! Procedural

! Functional

! Logic or Constraint!programming

! Object!oriented

History of PL’s

• Machine language 
           ! Assembly language 
           ! High!level language

• Single highly!trained programmers 
           ! Teams of programmers

History of PLs

Edsger Dijkstra
! FORTRAN, "the infantile disorder", by now nearly 20 years 

old, is hopelessly inadequate for whatever computer 
application you have in mind today: it is now too clumsy, too 
risky, and too expensive to use. 

! The use of COBOL cripples the mind; its teaching should, 
therefore, be regarded as a criminal o$ence. 

! It is practically impossible to teach good programming to 
students that have had a prior exposure to BASIC: as 
potential programmers they are mentally mutilated beyond 
hope of regeneration. 

! PL/I !!"the fatal disease"!! belongs more to the problem set 
than to the solution set. 

! APL is a mistake, carried through to perfection. It is the 
language of the future for the programming techniques of the 
past: it creates a new generation of coding bums.

Course Goals

• Upon completion of course should be able to:

! Quickly learn programming languages, & how to 
apply them to e$ectively solve programming 
problems. 

! Rigorously specify, analyze, & reason about the 
behavior of a software system using a formally 
defined model of the system’s behavior. 

! Realize a precisely specified model by correctly 
implementing it as a program, set of program 
components, or a programming language.


