What isclamedis:

1. A method including:
storing a graph-based program specification including a plurality of components
corresponding to tasks and links between ports of the components, at |east some

of the plurality of components each having at least one of:

(2) at least one input port for receiving a collection of data elementsto be
processed by a corresponding task, or

(2) at least one collection type output port for providing a collection of data
elements to be processed by atask corresponding to a component linked to

the collection type output port; and

executing a program specified by the graph-based program specification, the executing

including:

receiving two or more data elements of a particular collection of dataelementsin
afirst order viaalink connected to a collection type output port of afirst
component of the plurality of components and an input port of a second

component of the plurality of components, and

invoking a plurality of instances of atask corresponding to the second component,
including dynamically instantiating each instance of the plurality of
instances to begin processing a particular received data element of the
particular collection of data el ements, and including invoking the instances
in a second order, without blocking invocation of any of the instances for
any particular instance to begin or complete processing one or more data

elements,

wherein the second order is different from the first order.

2. Themethod of claim 1 wherein invoking one or more instances of the task
corresponding to the second component includes invoking a plurality of instances of the task
corresponding to the second component.
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3. Themethod of claim 2 wherein invoking the plurality of instances of the task
corresponding to the second component includes invoking a plurality of sequentially executing
instances of the task corresponding to the second component.

4. The method of claim 2 wherein invoking a plurality of instances of the task
corresponding to the second component includes invoking a plurality of concurrently executing
instances of the task corresponding to the second component.

5. Themethod of claim 4 wherein each instance of the task of the plurality of instances
of the task corresponding to the second component corresponds to a different, non-overlapping
subset of the particular collection of data el ements.

6. The method of claim 5 wherein each different, non-overlapping subset of the
particular collection of dataincludes a single data element.

7. The method of claim 1 wherein the input port of the second component is a collection
type input port for receiving a collection of data elements to be processed by the task
corresponding to the second component, and invoking one or more instances of the task
corresponding to the second component includes invoking a single instance of the task
corresponding to the second component.

8. Themethod of claim 7 wherein the single instance of the task corresponding to the
second component processes the data el ements of the particular collection of data el ements
iteratively.

9. The method of claim 1 wherein the executing further includes generating an output
including afirst number of data elements that is the same as a second number of data elementsin
the particular collection.

10. The method of claim 9 wherein the two or more data elements of the particular
collection of data elements are received into afirst storage, and the executing further includes
providing the output to a second storage in athird order that isindependent of the first order of
the particular collection of data elements.
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11. The method of claim 1 wherein the executing further includes generating an output
including afirst number of data elementsthat is different from a second number of data elements
in the particular collection.

12. The method of claim 1 wherein at least some of the plurality of components each
have

at least one scalar type input port for receiving a single data element to be processed by a
corresponding task, and

at least one scalar type output port for providing a single data element to be processed by
atask corresponding to a component linked to the scalar type output port; and

executing the program specified by the graph-based program specification further
includes:

receiving asingle data element at a scalar type input port of athird component of
the plurality of components from a scalar type output port of afourth
component of the plurality of components viaalink connecting the scalar
type output port to the scalar type input port; and

invoking an instance of atask corresponding to the third component in response

to receiving the single data element at the scalar type input port.

13. The method of claim 12 wherein executing the program specified by the graph-based
program specification further includes preventing invocation of the task corresponding to the
third component until after the single data element is received at the scalar type input port.

14. The method of claim 12 wherein executing the program specified by the graph-based
program specification further includes preventing invocation of tasks corresponding to
components depending, both directly and indirectly, from the third component until after the
single data element isreceived at the scalar type input port.
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15. The method of claim 1 further including determining the presence of the link

connected to the collection type output port of the first component and the input port of the
second component, the presence of said link signaling that the data elements within the first
collection can be reordered.

16. A non-transitory computer-readable medium having software stored thereon, the

software including instructions for causing a computing system to:

store a graph-based program specification including a plurality of components
corresponding to tasks and links between ports of the components, at |east some

of the plurality of components each having at least one of:

(2) at least one input port for receiving a collection of data elementsto be

processed by a corresponding task, or

(2) at least one collection output port for providing a collection of data elements
to be processed by atask corresponding to a component linked to the

collection output port; and

execute a program specified by the graph-based program specification, the executing

including

receiving two or more data elements of a particular collection of dataelementsin
afirst order viaalink connected to a collection type output port of afirst
component of the plurality of components and an input port of a second

component of the plurality of components, and

invoking a plurality of instances of atask corresponding to the second component,
including dynamically instantiating each instance of the plurality of
instances to begin processing a particular data element of the particular
collection of data elements, and including invoking the instancesin a
second order, without blocking invocation of any of the instances for any
particular instance to begin or complete processing one or more data

elements,

wherein the second order is different from the first order.
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17. A computing system including:

adata storage system for storing a graph-based program specification including a
plurality of components corresponding to tasks and links between ports of the
components, at least some of the plurality of components each having at least one

of:

(2) at least one input port for receiving a collection of data elementsto be

processed by a corresponding task, or

(2) at least one collection output port for providing a collection of data elements
to be processed by atask corresponding to a component linked to the

collection output port; and

at least one processor configured to execute a program specified by the graph-based

program specification, the executing including

receiving two or more data elements of a particular collection of dataelementsin
afirst order viaalink connected to a collection type output port of afirst
component of the plurality of components and an input port of a second

component of the plurality of components, and

invoking a plurality of instances of atask corresponding to the second component,
including dynamically instantiating each instance of the plurality of
instances to begin processing a particular received data element of the
particular collection of data el ements, and including invoking the instances
in a second order, without blocking invocation of any of the instances for
any particular instance to begin or complete processing one or more data

el ements,

wherein the second order is different from the first order.

18. A computing system including:
means for storing a graph-based program specification including a plurality of
components corresponding to tasks and links between ports of the components, at

least some of the plurality of components each having at least one of:
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(2) at least one input port for receiving a collection of data elementsto be

processed by a corresponding task, or

(2) at least one collection output port for providing a collection of data elements
to be processed by atask corresponding to a component linked to the

collection output port; and
means for executing a program specified by the graph, the executing including

receiving two or more data elements of a particular collection of dataelementsin
afirst order viaalink connected to a collection type output port of afirst
component of the plurality of components and an input port of a second

component of the plurality of components, and

invoking a plurality of instances of atask corresponding to the second component,
including dynamically instantiating each instance of the plurality of
instances to begin processing a particular received data element of the
particular collection of data elements, and including invoking the instances
in a second order, without blocking invocation of any of the instances for
any particular instance to begin or complete processing one or more data

elements,

wherein the second order is different from the first order.

19. The non-transitory computer-readable medium of claim 16 wherein invoking one or

more instances of the task corresponding to the second component includes invoking a plurality
of instances of the task corresponding to the second component.

20. The non-transitory computer-readable medium of claim 19 wherein invoking the

plurality of instances of the task corresponding to the second component includes invoking a
plurality of sequentially executing instances of the task corresponding to the second component.

21. The non-transitory computer-readable medium of claim 19 wherein invoking a

plurality of instances of the task corresponding to the second component includes invoking a
plurality of concurrently executing instances of the task corresponding to the second component.
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22. The non-transitory computer-readable medium of claim 21 wherein each instance of
the task of the plurality of instances of the task corresponding to the second component
corresponds to a different, non-overlapping subset of the particular collection of data elements.

23. The non-transitory computer-readable medium of claim 22 wherein each different,
non-overlapping subset of the particular collection of dataincludes a single data element.

24. The non-transitory computer-readable medium of claim 16 wherein the input port of
the second component is a collection type input port for receiving a collection of data el ements to
be processed by the task corresponding to the second component, and invoking one or more
instances of the task corresponding to the second component includes invoking a single instance
of the task corresponding to the second component.

25. The non-transitory computer-readable medium of claim 24 wherein the single
instance of the task corresponding to the second component processes the data el ements of the
particular collection of data elements iteratively.

26. The non-transitory computer-readable medium of claim 16 wherein the executing
further includes generating an output including a first number of data el ements that is the same as
a second number of data elementsin the particular collection.

27. The non-transitory computer-readable medium of claim 26 wherein the two or more
data elements of the particular collection of data elements are received into afirst storage, and
the executing further includes providing the output to a second storage in athird order that is
independent of the first order of the particular collection of data elements.

28. The non-transitory computer-readable medium of claim 16 wherein the executing
further includes generating an output including a first number of data elements that is different
from a second number of data elementsin the particular collection.

29. The non-transitory computer-readable medium of claim 16 wherein at |east some of
the plurality of components each have
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at least one scalar type input port for receiving a single data element to be processed by a
corresponding task, and

at least one scalar type output port for providing a single data element to be processed by
atask corresponding to a component linked to the scalar type output port; and

executing the program specified by the graph-based program specification further

includes:

receiving asingle data element at a scalar type input port of athird component of
the plurality of components from a scalar type output port of afourth
component of the plurality of components viaalink connecting the scalar
type output port to the scalar type input port; and

invoking an instance of atask corresponding to the third component in response

to receiving the single data element at the scalar type input port.

30. The non-transitory computer-readable medium of claim 29 wherein executing the
program specified by the graph-based program specification further includes preventing
invocation of the task corresponding to the third component until after the single data element is
received at the scalar type input port.

31. The non-transitory computer-readable medium of claim 29 wherein executing the
program specified by the graph-based program specification further includes preventing
invocation of tasks corresponding to components depending, both directly and indirectly, from
the third component until after the single data element is received at the scalar type input port.

32. The non-transitory computer-readable medium of claim 16 further including
determining the presence of the link connected to the collection type output port of the first
component and the input port of the second component, the presence of said link signaling that
the data elements within the first collection can be reordered.

33. The computing system of claim 17 wherein invoking one or more instances of the
task corresponding to the second component includes invoking a plurality of instances of the task
corresponding to the second component.
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34. The computing system of claim 33 wherein invoking the plurality of instances of the
task corresponding to the second component includes invoking a plurality of sequentially
executing instances of the task corresponding to the second component.

35. The computing system of claim 33 wherein invoking a plurality of instances of the
task corresponding to the second component includes invoking a plurality of concurrently
executing instances of the task corresponding to the second component.

36. The computing system of claim 35 wherein each instance of the task of the plurality
of instances of the task corresponding to the second component corresponds to a different, non-
overlapping subset of the particular collection of data elements.

37. The computing system of claim 36 wherein each different, non-overlapping subset of
the particular collection of dataincludes a single data el ement.

38. The computing system of claim 17 wherein the input port of the second component is
acollection type input port for receiving a collection of data elements to be processed by the task
corresponding to the second component, and invoking one or more instances of the task
corresponding to the second component includes invoking a single instance of the task
corresponding to the second component.

39. The computing system of claim 38 wherein the single instance of the task
corresponding to the second component processes the data elements of the particular collection
of data elements iteratively.

40. The computing system of claim 17 wherein the executing further includes generating
an output including afirst number of data elements that is the same as a second number of data
elements in the particular collection.

41. The computing system of claim 40 wherein the two or more data elements of the
particular collection of data elements are received into afirst storage, and the executing further
includes providing the output to a second storage in athird order that is independent of the first
order of the particular collection of data elements.
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42. The computing system of claim 17 wherein the executing further includes generating
an output including a first number of data elements that is different from a second number of
data elements in the particular collection.

43. The computing system of claim 17 wherein at least some of the plurality of
components each have
at least one scalar type input port for receiving a single data element to be processed by a

corresponding task, and

at least one scalar type output port for providing a single data element to be processed by
atask corresponding to a component linked to the scalar type output port; and

executing the program specified by the graph-based program specification further

includes:

receiving asingle data element at a scalar type input port of athird component of
the plurality of components from a scalar type output port of afourth
component of the plurality of components viaalink connecting the scalar

type output port to the scalar type input port; and

invoking an instance of atask corresponding to the third component in response
to receiving the single data element at the scalar type input port.

44. The computing system of claim 43 wherein executing the program specified by the
graph-based program specification further includes preventing invocation of the task
corresponding to the third component until after the single data element is received at the scalar

type input port.

45. The computing system of claim 43 wherein executing the program specified by the
graph-based program specification further includes preventing invocation of tasks corresponding
to components depending, both directly and indirectly, from the third component until after the
single data element isreceived at the scalar type input port.
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46. The computing system of claim 17 further including determining the presence of the
link connected to the collection type output port of the first component and the input port of the
second component, the presence of said link signaling that the data elements within the first
collection can be reordered.
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