Activity, Scheme, Task, Resource and Work Output.
What Models What?

The following considers the application and scope of Activity, Scheme and Task, and describes the differences between them. Although Scheme and Task are subtypes of Activity_method, this is more a modelling convenience, rather than a strong statement about how to use them. The overall structure suggested shown in the figure below[image: image1.png]



A Task is a specification of how work is done, and can be used define a detailed structure of each element of the task, defined in terms of the causal dependencies of each element - e.g. do A then B, do A or B, A may be done in parallel with B, etc.

An Activity is an unstructured intention to do something. An Activity_actual is the record of it being done. How it is done may be described either as simple text or by a Task or by a Scheme.

A Scheme is a specification of a structure of Activities, and may apply timing constraints to these Activities. These may be defined in terms of fixed dates or relative timings from a particular event, although a scheme can also represent an unordered list of Activities.

Each of Task, Scheme and Activity have a corresponding relationship (e.g. Task_relationship) which could be used to create recursive decompositions, and hence 'assemblies' of tasks, activities, etc.  However, it is suggested that these relationships are not used in this way, but that the following rules apply:

A breakdown of Activity is always represented by a Scheme
A breakdown of a Scheme is always represented as


scheme->scheme_entry->activity->activity_method=scheme {sub-scheme}


(leaving out some intermediate entities).

A breakdown of Task is always done through a set of Task_invocation as the methods of a Concurrent_methods or Task_method_sequence.

This gives provides the following advantages:

· Defined node for emergent properties

· Use of explicit structuring constructs, rather than on additional XX_relationships

· Better change control

The only exception is the breakdown of Activity_actual, which can only be done as a breakdown through Activity_relationship (since Scheme  and Task as defined as specifications.)
Inputs and Outputs

Currently, 

· An Activity_item can be classified as an 'input' or 'output' following the module description.

· A Activity_item or Task_item  may be assigned to a Resource_item;

· A Task_item  may be assigned to a Required_resource;

· A Resource_as_realized_item may be assigned to an Activity, Scheme or Task;

· A Required_resource_item may be assigned to an Activity, Scheme or Task;

· A Work_output_assignement may be made to an Activity, Scheme or Task.
The list of items that are the targets of the various selects are shown below (though it was prepared by hand, and some rows are missing). As can be seen, the choice of targets is not entirely consistent.

	 
	activity_item
	activity_method_item
	required_resource_item
	resource_as_realized_item
	resource_assignment_item
	resource_item_select
	work_item
	work_output_item

	Activity
	Y
	Y
	Y
	 
	 
	 
	Y
	 

	Activity_method
	 
	Y
	Y
	 
	 
	 
	Y
	 

	Applied_activity_assignment
	Y
	Y
	Y
	 
	 
	 
	Y
	 

	Applied_state_assignment
	Y
	 
	 
	 
	 
	 
	 
	 

	Applied_state_definition_assignment
	Y
	 
	 
	 
	 
	 
	 
	 

	Breakdown
	S
	S
	 
	 
	 
	 
	 
	 

	Breakdown_element
	S
	Y
	 
	 
	 
	 
	 
	 

	Breakdown_element_definition
	S
	Y
	 
	 
	 
	 
	 
	 

	Breakdown_element_usage
	 
	Y
	 
	 
	 
	 
	 
	 

	Breakdown_element_version
	S
	Y
	 
	 
	 
	 
	 
	 

	Contract
	Y
	Y
	 
	 
	Y
	 
	 
	 

	Document
	Y
	Y
	 
	 
	 
	Y
	 
	Y

	Document_definition
	Y
	 
	 
	 
	 
	Y
	 
	Y

	Document_version
	Y
	Y
	 
	 
	 
	Y
	 
	Y

	Effectivity
	Y
	 
	 
	 
	 
	 
	 
	 

	File
	Y
	Y
	 
	 
	 
	Y
	 
	Y

	Location
	 
	Y
	 
	 
	Y
	Y
	 
	 

	Organization
	Y
	Y
	 
	 
	 
	Y
	 
	Y

	Organization_type
	 
	Y
	 
	 
	 
	Y
	 
	Y

	Part
	S
	Y
	 
	 
	Y
	Y
	 
	Y

	Part_version
	S
	Y
	 
	 
	Y
	Y
	 
	Y

	Part_view_definition
	S
	Y
	 
	 
	Y
	Y
	 
	Y

	Person
	Y
	Y
	 
	 
	 
	Y
	 
	Y

	Person_in_organization
	Y
	Y
	 
	 
	 
	Y
	 
	Y

	Position
	 
	Y
	Y
	 
	 
	Y
	 
	Y

	Position_type
	 
	Y
	Y
	 
	 
	Y
	 
	Y

	Product
	Y
	Y
	 
	 
	 
	 
	 
	 

	Product_as_individual
	S
	Y
	 
	 
	 
	Y
	 
	Y

	Product_group
	Y
	Y
	 
	 
	Y
	Y
	 
	Y

	Type_of_person
	 
	Y
	Y
	 
	 
	Y
	 
	Y

	Type_of_person_definition
	 
	Y
	 
	 
	 
	 
	 
	 

	View_definition_relationship
	Y
	Y
	 
	 
	 
	 
	 
	 


· One of the questions raised is when to use an Activity_item classified as 'output' and when to use Work_output. The following considerations obtain:

· Activity_item must be an item from the defined list. Work_output may be anything, such as waste material, which may not be explicitly modelled elsewhere, although optionally it may be some defined work_output_item.

· Task and Scheme are subtypes of Activity_method, not Activity, and so outputs defined by these specifications will have to be treated differently.

· Work_output_items can be related to other Work​_output_items, rather than indirectly by creating a relationship between the items themselves and classifying that as a work_output_item relationship - if, indeed, the model supports the particular relation required.

There is also the more philosophical question as to whether it is the Activity or the Activity_method that gives rise to the input/output. (Note that the Activity Module applies the values 'Input' and 'Output' as values of Applied_activity_assignment.role.)

It is possible to assign a Task to a resource using Task_assignment, or a Resource to a Task using Required_resource_assignment and Resource_as_realised_assignment. The guidance given in the Resource capability is that Task_assignment has the significance that the Task uses the resource, whereas *resouce_assignement has the significance that the Task is used to prepare or dispose of the resource. That is, the two assignments have a different meaning.

One observation made in the course of the project was that an output of a Task may be a resource for some other task, and that resource is the natural thing to come in and out of tasks. Perhaps a more natural way to look at it is that Tasks consume or use resources, and create outputs, which may then become resources in some other process. The ability for an Work_output to be a resource would also mean that the output comes into the scope of resource management.

1. It is therefore proposed to rationalise this area in the following way:

2. To define inputs and outputs as belonging to Activity_method or some subtype of it (Task, Scheme)

3. All inputs should be defined as resources, and selects for Activity_method_assignment and its subtypes be extended to include Required_resource and Resource_as_realized.
4. All outputs should be defined as Work_outputs, however the work_output_item select should be extended to point to Resource_item and Resource_as_realized (?Required_resource_by_specification?)
5. The work_output_item should have the same set of targets as resource_item
6. Where the target is not a resource or work output, the meaning of Task_assignment or Activity_method assignment be restricted so that it can not mean input or output, in the sense used above.

The classes input and output are too vague given sophistication of the current model, and should be abandoned. For example, are safety regulations an input or an environmental constraint? In IDEF0, resources are not inputs, and safety regulations would be controls. In Scheme, Scheme_subject_assignment would reference the thing being worked on, and so this would not be an input. Some note would need to be made in the capability of older schemas using the role of Activity_method_assignment in this way.
