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YWihiaiiare programming languages?

 Computers: not autonomous
* WWe must instruct them

 Programming languages define a language of
Instructions for writing programs

 “Simpler” than natural language

— More formally defined
- Less ambiguity



Processor

uitry
ith a set of basic instructions




Segramming Language History

onic computers

e 1995 — Java



Abstraction

nguages abstract over
ctions

stractions help us write bigger programs
more quickly (with hopefully less mistakes!)

 Compiler

- Translates programming language into
processor instructions



yntax

cture of the language

ammar marks
structure



antics

mean?

tical work



S 0 Programming
anguage Design

* Reasoning
* Running



‘Riting

“‘easy’” to write

tands what is happening
ker

errors/mistakes

 Manage complexity



eading

] later
another programmer

ebook ~400,000 lines of code (guess)
- Windows XP ~ 40 million lines of code



easoning

ms are everywhere

lications
, pace-makers, surgical tools

eason about or prove the “correctness” of a
program

 Compilers need to stop us doing stupid things



g (Type Systems)

umbers and gives a new number

- =777

- “cat” is of the wrong “type”

 Compiler should tell us: + should take two
numbers, not a number and an animal



UnRning

un fast — efficiently

t what a compiler can do to
nslation to processor



ummary

S express programs to solve

rogramming languages to

- Reading
- Writing
- Reasoning

- Running
» Many languages suited for different tasks



VWhat | do...

languages

large simulations

express these simu

 Compiler able to sp
run in parallel

Develop new languages / extend current

Ypnos: Language for scientific computing
Help programmers write “parallel” programs for

Language has special abstractions to help

ations
it a simulation into parts to
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