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3.5 Executing programs

  Functional programs are traditionally interpreted, i.e. 
reductions are performed whenever a function is 
called with real arguments

  But the usage of "syntactical sugar" also makes a 
compilation a good idea, since large parts of 
expressions can already be analysed and possible 
reductions can already be performed (and other 
optimizations can also be applied)

  The usage of types also has advantages if a compiler 
is used checking them.
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Executing Haskell programs (I)

  Haskell is using a compiler
  On the one hand, writing a Haskall compiler is easier 

than compilers for C or Java, since it only has to 
prepare the Haskell expressions in such a way that 
combined with arguments the run-time reduction 
process can take place:
 Many of the language constructs can be expressed 

in Haskell itself, so that the constructs just have to 
be replaced by the appropriate expressions

 For the other constructs, clear reduction rules are 
defined
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Executing Haskell programs (II)

  On the other hand, the types and pattern matching 
require more complex compiler operations and also a 
more complex run-time system

  For efficiency reasons, we also usually do not want to 
make use of substituting certain Haskell constructs 
by "lower" constructs; we would like to capture the 
semantics of these constructs directly

  And the compiler has to implement Haskell on the 
particular machine and operating system 
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Executing Haskell programs (III)

  The run-time system is mainly applying the 
reduction rules in a particular order (and allowing 
for lazy evaluation)

  Additionally, it has to do the memory management 
(including garbage collection) and deals with the 
polymorphism due to the types (i.e. the overloading 
of functions)

  Haskell has lost the ability of other functional 
languages of having a program manipulate its own 
code easily (although using lambda-expressions still 
allows for this)!
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Some remarks on pattern matching

  When executing a function call, Haskell goes through 
the definitions of the function "top-down and left-to-
right":
  the first definition equation is checked, if the 

pattern matching fails the second and so on
 Within a pattern, we bind the first (leftmost) 

argument first (taking the data types into account) 
then the second and so on

  Use guards if two cases of the definition do not result 
in pattern that allow for this
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3.6 Error and exception handling
  Error handling is one of the weaknesses of functional 

programming
  Since a program essentially evaluates functions, 

usually the occurrence of an error is indicated by a 
special error-value

  This has certain bad effects, like
 Difficulties in determining where the error comes 

from  no special treatment possible
 Error elimination due to lazy evaluation
 Every type has to have the error-value as possible 

value
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Strictness vs. lazy evaluation

  A programming language is called strict, if for every 
construct its evaluation produces an error, if one of 
its arguments evaluates to an error

  Many languages contain constructs that, assuming 
lazy evaluation, are not strict.

  If-then-else is an example for such a construct:�
if true then a else "error"�
will produce as result a, so that any error in the else 
case will not strictly propagate to the top calling 
function

CPSC 449 Principles of Programming Languages                  Jörg Denzinger 
    

Error handling in Haskell

  The error value of Haskell is ⊥ ("bottom") 
  This is also the value of an infinite computation 

(which naturally is only of theoretical interest)
  Whenever the value of a function call is ⊥, Haskell 

stops with a run-time error
  In general, this is the only error handling provided 

with the exception of IO exceptions for which 
exception handlers can be defined (see 3.7)


