Project Scheduling Variables

Scheduling Work

Many project managers have been taught to estimate the effort that a task requires instead of estimating the duration as is promoted by the views in Microsoft Project. As you recall work (which is the name used for effort in Project), along with duration and units are the components of the work equation that Project applies to resource assignments: 

Duration * Units = Work
If the manager has estimated work and has decided not only which resources to assign but also how many units of each will be assigned, then Project can calculate the duration using this version of the formula:
Duration = Work / Units
In this article I'll review how you record the task's total work (leaving the duration at the default "1 day?" for the time being) and then how you create the resource assignments to achieve your objective.
Recording work at the task level
The task Work field records total work for a task. Normally, its value is calculated by Project as the rolled-up sum of work assigned to all resources for the task. But, you can enter the value yourself for Project to distribute among assigned resources. You can add the Work field to any task table. It's already displayed in the Usage table; so we'll just use that table.
If you like working with the Gantt Chart then you can apply the Usage table to that view (instead of the Entry table which is the default). Right-click over the Select All button (the unmarked header above the ID column) and choose Usage.
In the Usage table the Work column is displayed between the Task Name and Duration columns. This table also has the Start and Finish columns, but it does not by default have the Predecessors and Resource Names columns.
Note: once you apply the Usage table to the view it will remain the table displayed by that view (at least in the project file you are working in). To return to the standard Gantt Chart view, right-click the Select All button again and choose Entry.
Alternatively, you can simply display the Task Usage view which uses the Usage table by default. It also replaces the Gantt task bars with a grid of timephased data.
You can enter all the task names in this view, just as easily as you can in the Gantt Chart: indenting tasks to create the outline, linking tasks to show their dependency relationships, double-clicking a task name to display the Task Information dialog in order to define other aspects like deadline dates, constraint dates, and so forth. You can also split the window to display the Task Form for creating the resource assignments and further defining the task.
Whichever view you use, display the Usage table and create your task list, entering Work but leaving Duration with the default "1 day?". Project will later calculate the duration when you assign the resources.
Of course if you have a fixed duration task, enter the duration and change the task type to Fixed Duration. If you also have the work for this task, you will have to let Project calculate the units instead of the duration.
Assigning resources to calculate the duration
Once you have recorded work for the tasks, you can assign the resources. Since you have defined the total work for the task, then if you plan to assign multiple resources to a task you must make sure that it is Effort Driven.
You don't have to remain in the Usage table, but it's probably wise to stay there for the time being. You might get carried away experimenting with assignments and accidentally change the work value for a task.
Note: this discussion does not cover Fixed Duration tasks - only Fixed Units and Fixed Work. Since we are defining the total work associated with tasks, we also assume the tasks are Effort Driven (but they don't have to be Fixed Work).
You can use the Assign Resources dialog box or the Task Form to assign the resources. As you know, I usually recommend the Task Form because you have greater control over the work equation calculations.
If you're assigning just a single resource to the task, it's very simple. Simply select the task in the top pane, enter the resource name in the Task Form AND enter the units before clicking OK. Note that you must enter the units, even if you want to use the default 100%. If you don't enter the units, since duration and work already have values Project will keep those values (with duration at 1 day) and calculate enough units to do all the work in 1 day.
If you're assigning multiple resources,  and if you want Project to distribute the work evenly among them, then it's just as simple as assigning one resource. Just list all the resources and fill in the units before clicking OK. Project will distribute the work evenly among them.
Note, however, that Project will distribute the total work evenly among them even if they don't all have the same units assignment. Those with more units will be able to finish their work more quickly than those with fewer units.
But, if you're assigning multiple resources with different units and you want Project to distribute the work in proportion to their units, then it's slightly more involved.
For example, suppose you create a task named Design Data Model in a large IT project and estimate it will take 900 hours of work to complete. If you were to assign a single senior programmer named Bob to the task, you could enter the work when you assign Bob, along with the units (for instance 100% ) and Project would calculate the duration for you (assuming the task is not Fixed Duration). However if there's that much work involved you might want to assign other programmers to the task because it will take Bob about half a year to finish.
Suppose that instead of using only Bob you plan to assign three resources:
· Bob, but assigning only 50% of his time to this task 

· an as yet unspecified entry level programmer named Programmer 1 at 100% 

· and an as yet unspecified midlevel programmer named Programmer 2 at 100% 

You want all three programmers to work for the full duration of the task; but you're assigning Bob to spend only half of his time on this task and you want his work hours to be half the amount that is assigned to each of the other two programmers.
To get Project to distribute the work like we want you need to assign just one of the resources first. For instance if you assign Bob at 50% Project will assign all 900 hours of work to him and calculate duration of 225 days. Then you can assign the other programmers, specifying units of 100%, and because the task is Effort Driven Project will redistribute the work among them in proportion to their units contribution (see Table 1). All three resources work for 45 days on the task, with Bob spending only half of each day on this particular task.
Table 1
	 
	Units 
	Work 
	Duration

	Bob 
	50% 
	180 hours 
	(45 days)

	Programmer 1 
	100% 
	360 hours 
	(45 days)

	Programmer 2 
	100% 
	360 hours 
	(45 days)

	Task Total
	  
	900 hours 
	45 days


Effort Driven calculations only kick in when you change the number of resource names assigned to a task after the initial assignment. For instance, if you were to change Bob's assignment to 100% Project would not redistribute the work among the resources - it would just change Bob's schedule.  Table 2 shows the what project would do if you increase Bob's units from 50% to 100%.  Project just schedules his hours over a shorter time period.
 Table 2
	 
	Units 
	Work 
	Duration

	Bob 
	100% 
	180 hours 
	(22.5 days)

	Programmer 1 
	100% 
	360 hours 
	(45 days)

	Programmer 2 
	100% 
	360 hours 
	(45 days)

	Task Total
	  
	900 hours 
	45 days


So, what can you do to make Project redistribute the work evenly if we make Bob's units the same as the others? As pointed out above, the Effort Driven calculations only work when you add or delete named resources. You would need to delete Bob as a resource, click OK, and then add him back with 100% units.
The task Type Fixed Work setting allows you to edit the Duration and have Microsoft Project calculate the units required to perform the work over the existing span of the assignments. Any changes to the task Duration or assignment unit values do not change the task or assignment work values. Instead, if you change Duration or units then the others are calculated, not the task work.

Fixed Work and Effort Driven Settings
Microsoft Project 98 has another new task field; Effort Driven. It relates to the Type field. The Effort Driven field extends and replaces the functionality of the Microsoft Project 4.x Effort_Driven macro.

Effort Driven is a Yes/No task field that determines what happens to task total Work when resources are added to or removed from a task. The Effort Driven field has an impact only when you add additional resources to the task, or remove resources from the task. If a task is Effort Driven, then whenever resources are added to or removed from the task, the task remaining Work is unchanged and is redistributed among all the resources on the task. This can cause the task and assignment Duration or the assignment units to change, depending on the task Type.
The Effort Driven field can be inserted into a task table, and is also available in the Advanced tab of the Task Information dialog box, and in Task Form views. Whenever you set a task type at Fixed Work, the task Effort Driven field is automatically set to Yes and becomes noneditable. For Fixed Units and Fixed Duration types, you can choose whether or not the task is Effort Driven.
If one of the work, units, or Duration variables is fixed, and you edit one of the other two non-fixed variables, then the other non-fixed variable is calculated. For example, if the task has the Fixed Work type and you edit the task Duration, then the Units are calculated.

If the fixed variable is edited, then one of the other variables is changed according to the rules in the table below.

	Field that you change
	Field calculated if the task is Fixed Duration
	Field calculated if the task is Fixed Units
	Field calculated if the task is Fixed Work

	Work
	Units are recalculated
	Duration is recalculated
	Duration is recalculated

	Duration
	Work is recalculated
	Work is recalculated
	Units are recalculated

	Units
	Work is recalculated
	Duration is recalculated
	Duration is recalculated


Editing existing assignments
After you assign resources to tasks, task scheduling is affected primarily by the assignment units and resource calendars. If you later edit these assignments, you can affect the task scheduling, which is influenced by the relationships of assignment units, work, and task duration. 
Specifically, the way scheduling is affected depends on the task type. There are three task types: fixed unit, fixed work, and fixed duration. 
For all tasks, after you assign a resource, the task is scheduled according to the formula Duration = Work / Units. The following table shows how each of the task types affects scheduling when you edit one of the three elements. 
	In a
	If you revise Units
	If you revise Duration
	If you revise Work

	Fixed Units task
	Duration is recalculated
	Work is recalculated
	Duration is recalculated

	Fixed Work task
	Duration is recalculated
	Units is recalculated
	Duration is recalculated

	Fixed Duration task
	Work is recalculated
	Work is recalculated
	Units is recalculated


For variable rate material resources, if you change units in a fixed-work task, work (instead of duration) is recalculated. 

If you revise units, work, or duration on an assignment, one of the other two items is fixed according to its task type, and therefore Microsoft Project recalculates the third item. 
For example, in a fixed-unit task, if you change the amount of assigned work, the task duration changes, while the assignment units remains fixed. Likewise, if the task duration changes, this causes a corresponding change to work. Set a task to fixed unit when the assignment units should not change, even if the duration or work amount were to change. For example, you set a resource to 50% units on an assignment, and you never want that unit value to change, even if it means the task duration or the work increase. Fixing the assignment units is appropriate when the resource availability on the project, and therefore on the assignment, is inflexible. This is the Microsoft Project default. 

