
Deterministic 
dataflow 
l  There are three main paradigms of concurrent programming 
l  The simplest is called deterministic dataflow 

l  That is what we are going to see now 
l  It supports all the techniques of functional programming 

l  What are the two other paradigms? 
l  Message-passing concurrency (e.g., Erlang and Scala actors) 

l  Activities send messages to each other (like sending letters) 
l  Relatively straightforward, can be combined with dataflow 

l  Shared-state concurrency (e.g., Java monitors) 
l  Activities share the same data and they try to work together 

without getting in each other’s way 
l  Much more complicated 
l  Unfortunately, many current languages still use this paradigm 
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An unbound variable 
l  An unbound variable is created in memory 

but not bound to a value 
l  What happens when you invoke an 

operation with an unbound variable? 
local X Y in 

 Y=X+1 
 {Browse Y} 

end 
l  What happens? 
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What to do with an 
uninitialized variable? 
l  Different languages do different things 

l  In C, the addition continues and X has a “garbage 
value” (= content of X’s memory at that moment) 

l  In Java, the addition continues and X’s value is 0 
(if X is an object attribute with type integer) 

l  In Prolog, execution stops with an error 
l  In Java, the compiler detects an error 

(if X is a local variable) 
l  In Oz, execution waits just before the addition and 

continues when X is bound (dataflow execution) 
l  In constraint programming, the equation “Y=X+1” is 

added to the set of constraints and execution continues. 
A superb way to compute! 



Continuing 
the execution 
l  The waiting instruction: 

declare X 
local Y in 

 Y=X+1 
 {Browse Y} 

end 
l  If someone would bind 

X, then execution could 
continue 

l  But who can do it? 



Continuing 
the execution 

l  Answer: another 
concurrent activity! 

l  If another activity does: 
 X=20 

l  Then the addition will 
continue and display 
21! 

l  This is called dataflow 
execution 

l  The waiting instruction: 
declare X 
local Y in 

 Y=X+1 
 {Browse Y} 

end 
l  If someone would bind 

X, then execution could 
continue 

l  But who can do it? 



Dataflow execution 

l  Activity A waits patiently at point (1) just before the addition 
l  When activity B binds X=20 at point (2), then activity A can 

continue 
l  If activity B binds X=20 before activity A reaches point (1), 

then activity A does not have to wait 

Y=X+1 {Browse Y} 
Activity A’s progress 

(1) 
X=20 

Activity B’s progress 
(2) 


