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Outline
• Last time: Cal language for declaratively 

specifying actors

• Today: 
– Ptolemy expression language

actor A (k) Input1, Input2 ==> Output:

action [a], [b] ==> [k*(a + b)] end
end
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Ptolemy II Expression Language
• … can be very useful for “data plumbing”

PIW Example
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PIW Example
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PIW Example
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• constants (pi, e, true, i, …), literals (2.0, 2, 2+3i, “a string”, ...), variables (x, …), 
• 1==1.0 (value comparison true)
• 1.equals(1.0) (also type comparison false)
• BooleanExpr ? TrueExpr, FalseExpr
• …

Example Expressions
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Use of Expressions
• in actor parameters (beware of string parameters though) 
• in port parameters

– a parameter that is also a port
– provides a default value, which can be overridden with the value

provided at the port
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Expression Actor

• The Expression actor by default has one output and no inputs (a). The first step in using it is 
to add ports, as shown in (b) and (c), resulting in a new icon as shown in (d).

• In (c) when you click on Add, you will be prompted for a Name (pick one) and a Class. Leave 
the Class entry blank and click OK. You then specify an expression using the port names, as 
shown in (e), resulting in the icon shown in (f).
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Composite Data Types
• Arrays 

– … are ordered sets of tokens, e.g.: 
– {1, 2.3}
– {{1, 2}, {3, 4, 5}}
– element access: 

• >> {1.0, 2.3}(1)
• 2.3

• Matrices 
– … are multi-dimensional arrays, but of for some (mostly 

numeric)  types only
• Array and matrix operations available

– E.g. matrix multiplication, multiplication w/ a scalar, etc.
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Composite Data Types: Records …
– … like tuples with named attributes
– e.g. {a=1, b="foo"}  (note: type is Integer x String)
– parts are accessed as expected:

• {a=1, b=“foo”}.a()  (or just “.a”) yields … 1 
– operators can be applied as well:
>> {foodCost=40, hotelCost=100}

+{foodCost=20, taxiCost=20} 
{foodCost=60}
– works like an intersection
>> intersect({a=1, c=2}, {a=3, b=4})
{a=1}
(this is really “intersect on attributes and pick first”)
– record merge:
>> merge({a=1, b=2}, {a=3, c=3})
{a=1, b=2, c=3}
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Defining Functions
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Higher Order Functions; Passing Functions
>> iterate(function(x:int) x+3, 5, 0)
{0, 3, 6, 9, 12}

>> map(function(x:int) x+3, {0, 2, 3})
{3, 5, 6}



7

B. Ludaescher, ECS289F-W05, Topics in Scientific Data Management

More on those: Haskell Prelude
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