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What is Open Quark?

» CAL: a strongly-typed lazy functional language
» A Java API for checked meta-programming

» The Gem Cutter: a visual programming tool

» The CAL Eclipse Plug-in: an IDE for CAL

» A mostly BSD-licensed open source project
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CAL

» Strongly-typed lazy functional language
» Pure functional part is similar to Haskell

» CAL can use any Java type, call any Java method and
handle Java exceptions

» Compiles code directly to JVM bytecodes

» Multi-threaded compiler and run-time to support Java
based meta-programming

» Source-level as well as deployment-level metadata
» A Gem is a CAL function along with its metadata
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» Java applications can dynamically:

; / , 1
!
0 1 /.
% ; 0
) 11
» Work with higher-level models defined in terms of Gems
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» Declarative nature of CAL helps with reuse of models
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CAL entities

CAL entities are defined in modules.

» Function definition
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» Type definition
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> Type class definition
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» Class instance definition
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CAL expressions (1)
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CAL expressions (2)
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The same CAL List, Iin various guises
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Every CAL expression has a type (1)

The "::" operator means "has type"
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Every CAL Expression has a type (2)
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Definition of the algebraic function List.map
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Generated Java source code for List.map
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Definition of the algebraic function List.filter
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Definition of the algebraic types: Boolean, List and Maybe
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Some foreign type definitions
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» The same Java type can be imported as a CAL type in more than one way
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Some foreign function definitions
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Converting a CAL List to a Java List
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What does laziness mean? (1)
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What does laziness mean? (2)
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The Eg and Ord type classes
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Class instance definitions
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Class instance FAQ

» Often class instances can be automatically defined via a
deriving clause on a type definition
*1 ) %
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» equals ("abc", 2.0) :: (String, Double) -> Boolean
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» A type can be made an instance of a type-class after the
type is defined (i.e. in another module)
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Communicating with Java via Inputable and Outputable
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» For CAL Lists, output is to a java.util.List applying
output to each element.
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What is a CAL List really?

» A CAL Listis:

persistent 6 !
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» Java data types can be marshaled to and from CAL Lists:
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e List.toJdlteratorWith -: [a] -> (a -> JObject) -> Jlterator
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Calling CAL from Java

» The basic mechanism to call a CAL function from Java
IS to marshal the input arguments from Java Objects to
the types expected by CAL, and then marshal the result
of the CAL function to a Java Object from its CAL type.
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Using CAL from Java with Java client interaction
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Using CAL from Java: the CalValue type

» All values in CAL can be converted to a value of type CalValue
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Using CAL from Java: the CalFunction type

A function can be created via a CAL computation. It can the be applied to

a value under the dynamic control of a Java application without any CAL
compilation occurring.
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An application of this technique is to define a sort on CAL Lists which
makes use of the destructive java.util.Collections.sort as its algorithm but
uses a CAL function to compare values i.e. intertwining CAL and Java
execution.
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Why use CAL?

» Take advantage of latest functional language technology
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» You do not need to reinvent the wheel to make
something with polish
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» CAL can also be used for small projects
> !

» Feel free to contact us!
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