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Capacity Analysis

Capacity Plan
Capacity Plans are not new concepts they have been around for many years.  It is something that is in use in the industry today and unfortunately many people will insist they or their organization invented it which isn’t true.

Going back to the original definition of what a capacity plan is…

# of workers or machine * # of shifts * utilization * efficient.

…or the volume of availability a team has to undertake work in any given period of time.

This is an important thing to remember because those that use a Capacity Plan now typically put so much into it that it becomes over complicated and no longer just a Capacity Plan.  A Capacity Plan isn’t a schedule and it isn’t a list of tasks, but it can be used with such things to undertake very detailed project planning and this is really the subject of my presentation.

Going back to what a Capacity Plan really is…my excel version is a worksheet that is all about establishing how much time you have available and from whom, before you understand how they might use that time in either productive or non-productive ways.

You may have seen similar variations of this sheet by way of a man-month chart.  Many companies have these and like my version they play a large role in establishing the project budget and the ramp up and ramp down of staff however my version goes one step further by including a little extra detail and laying the foundations for more meaningful calculations later on.
Note that my version is broken down into phases and the NETWORKDAYS feature of excel (which is an add-in that you must enable before you can use it) is used to remove weekends from the available time.  This is the first step in avoiding EA Spouse blogging about your project.  Unfortunately, she usually has good reason because all too often game developers do not plan to avoid crunches.  Bear in mind this is a primary motivation for planning in the ways I am suggesting today.
Note the key features of the Capacity Plan – Staff, Role, Time and Availability in each phase

As an example of availability note the director positions.  Here we assume that these people will be available for 25% of their time.  We also assume that the project will pay for 25% of their time too although this may not be appropriate to every organizations project budgeting methods.

If you are interested in doing anything similar to what I am suggesting then naturally you will want to make edits or derive a version appropriate to your situation.

Development Capacity

As you can see this is a very similar looking sheet to the Capacity Plan.  However this sheet sums the results of the Capacity Plan and deducts time that is not really available.

Again, this sheet focuses on capacity not tasks and the time available in each phase is calculated.

Productivity %.  The capacity is adjusted by a given percentage to account for the amount of productivity a given person can put into a project.  This is different to availability because in my examples is someone is available and working on a project they are budgeted to it, whereas they may not always be working productively towards it.  Thus the first difference between Capacity and Development Capacity is established.  This is used in a number of ways:

· To task leads to 50% right away.  This is done by making sure only 50% of their time is available for tasking by the time tasks are planned.

· Account for anyone else who has a certain amount of overhead with non-productive tasks such as attending meetings, mentoring, etc.

· Truly account for people who have not proven themselves to work as faster as others.  In most cases you should make sure their tasks are estimate longer though.  I would only use this for very serious cases.

· Schedule less experience staff for a lower amount of time.

Note that I have tasked engineers to 80% to account for ‘Integration Friday’.  Artists are tasked to 100%.  This is not something I would normally do and the inconsistency will be explained later on.

PTO.  Next PTO is removed.  In these examples I have simply inserted a number however I typically insert a tracking worksheet in here that accounts for public holidays, booked/planned and estimated vacation and sickness per-person.

Another option is simply to subtract a certain % of time at this stage.  One developer I worked with had a PTO overhead per-person of 7% and this was enough detail for them to subtract.

Analysis

Data from the Capacity Plan and the Development Capacity Plan is summed into two very similar tables in a manner where all man month data can be multiplied by the cost of a man month to determine the cost of the entire budget, a particular phase or discipline.

This is where the first charting opportunities become available.

Notes:

· When I convert from man-days to man-months I divide by 20 as any particular man-month has an average of 20 man-days within it.  This is also an important step in budgeting so as not to include weekends in calculations.
· Any of the resource costs from this sheet can obviously go into a project cost sheet.

· Calculating the cost of Development Capacity is really only useful as part of understanding how much non-productive time actually costs.

· Instead of having the averaged costs of a man-month in here you could go to much more detail and have specific salaries in there.  This usually isn’t necessary though.

· Instead of calculating cost by discipline you could do variations where you calculate the capacity of a strike team or other sub-unit.  In some circumstances and setups this actually may be better.

· In a similar manner, phases could be further split into actual milestone cycles too of course.

Game Features

By the time you have decided on what your game pillars and features are you should be able to (to some extent) assign values to them representing the value you believe they have to the game and the risk to delivery.

Both can be calculated in different ways.  In these examples I have kept things simple and simply assigned values based on gut feel, however it is possible draw these values from other sources – other values you may enter in the excel worksheets or even more complicated assessments you might wish to add.

Bear in mind these values can and should change over time.  In fact, your efforts should be driven by these tables and you should mitigate risk and cut scope as and when appropriate.

Notes:

· The table concentrates on pillars and features.  These do not always compare or relate well.  For example, pillars can be too high level or too specific and features can be very specific.  You might want to consider your own needs further here and it is just possible that one table of features is enough.

Risk Assessment

I once calculated the risk of a given feature by consulting with the development team to find a consensus on how we felt about a given feature from a particular standpoint.  We asked ourselves the following questions:

· How well designed was the feature?  Could we interpret the design?

· Had we prototyped this feature to the extent where we felt we understood it well?

· How well planned was the feature?  How detailed a task list did we have an how confident were we in it?

· Are there complicated dependencies related to delivering the feature?
· How difficult do we feel implementation of the feature is?
By simply assigning a number between 1 and 5 as an answer to each of the questions we were able to generate the level of risk that we felt about a particular game feature.

Now saying that something is 60% risk is possibly meaningless.  The point of the exercise is to understand how each risk value compares against other features and then to ask yourself how you can lower the general risk value to acceptable levels.  By looking into the symptoms of the above five questions we could determine how to tackle them…thus we had defined meaningful and actionable ways of reducing risk.

G.H.I Value

The ‘Gotta Have It’ value is simply determined by the design or production team.  They simply assign numbers to the features or pillars that represent how they value them as part of the feature line up of the game.

Feature Analysis #1
Value vs Risk
Your game pillars are a very high level concept.  All the same, people should feel that the game pillars are highly valued enough to represent the game you are going to make.  Similarly, your features should create a highly valued profile of the title.
However, they still need to be feasible and therefore at the earliest opportunity you can – cut scope in order to work on the most valuable features that are likely to occur.

This is an iterative process up until the point where you find out whether a particular feature is in or out.  This can happen at any stage, for example prior to even working on a feature or prior to even suggesting a task list it may be considered of low enough value or of high enough risk to suggest your time is better spent elsewhere.

Starting so early avoids spending money on features that won’t make it into the game.  So these charts compare value and risk at the earliest opportunity.
Engineering Worksheet
The Worksheets are where the project development capacity is tasked.  This is where a lot of work takes place.
Tasks are entered with estimations and using the drop downs in the other columns they are budgeted to a Pillar, Feature or Project Phase.  This allows for very powerful charting and analysis of your project.  This is what this worksheet is all about.

Estimation Quality

Tasks can be entered as soon as pre-production begins.  Tasks may not be well known or understood at that stage, but the point of the worksheet is to iterate on detail during pre-production.

Further, there is a column that allows you to estimate the quality of any given estimate.  By using this, you allow for charting opportunities to sum all tasks into categories of Estimation Quality (E.Q.) and chart how well your project is estimated.

Change Management and Iteration

In addition to tracking the quality of estimates there is a function to allow you to switch tasks on or off very quickly.  As far as iteration and change management goes this is essential.

For iteration you may wish to turn old versions of task lists off instead of deleting them, especially while you are unsure.  For change management think of the opportunity to switch plans at any time and re-analyze how things look.

Great examples of where I have found this useful are where the project is over-scoped.  Simply sitting down with stakeholders and re-configuring the pillars and features of the project and viewing the related charts is a very easy way for a group of people to scope the feature line up of a title to within capacity.

Further, it is a great way (when tasks are estimated well) of proving that options are limited and scope must be cut.  The data is right in front of everyone and undeniable.  Alternatively while reviewing the data you realize more detail could be added with a view to reducing estimates so you work on this with the team and represent the data.  Everybody wins.
Notes:

· Notice that no work is assigned to ‘Post-pro’.  This is because my own aim is to have everything completed for Alpha the end of pre-production.  If I cannot do this then I can assign thing to post-production if I need to.  However, I generally do not chart the capacity of post-production against the tasks that might fall into it here because in my methods that is a very separate worksheet to this one, very much dedicated to tracking bug fixing.  It’s beyond the scope of this presentation for me to go into.

· You could add in extra columns to assign to a person.  I haven’t added this in for the sake of simplicity.  My usage of this in a real life situation is described below.

· You could add a risk column in this sheet to help have every task assessed for risk in some way.

MS Project vs Worksheet
Bear in mind that when you have a task list that is this detailed, you do not need to really use MS Project.  The missing feature is of course dependency tracking and this is just as easily done by other means.

On the other hand, notice how similar the worksheet looks to a MS Project task list.  Copying from here to MS Project is actually very easy.  I have used this sheet both with and independently of MS Project.

To people who might be looking to use MS Project, my recommendation is to work on this sheet until near the end of pre-production.  In my experience excel is easier to manipulate than MS Project and when the diligence has gone into the excel sheet, working in MS Project is much easier from that point onwards because the majority of difficult manipulation, if not all of it is complete.

How did I use this without bothering with MS Project?  Here are some notes:

· Every person had their own task sheet.  It looked very similar to the worksheet in these examples.  They were responsible for updating it, but I would talk with them about it almost daily.
· The team member responsibilities for updating were to maintain the estimate and a % complete.

· The sheets noted each person’s capacity for each milestone.

· The tasks on these sheets were grouped into milestone sections for visual reasons.

· There was a milestone column very similar to the phase column.  This helped sum the tasks assigned to a particular milestone capacity.
· I would encourage staff to change estimates if they were wrong.  I would play a large role in rescheduling if they become over-capacity for any given phase (milestone).  Typically this would involve re-estimation, moving tasks from one milestone or staff member to another.

· Any task changes would be reflected back to the development plan as part of a change management procedure.

· Each sheet was linked into one Master sheet and I could see how much work every person had left from any milestone (including the current one) and compare it against their remaining capacity (calculated from the estimate and the % complete).
· I would note dependencies in notes columns in addition to maintaining lists of assets with dependent dates.  Usually I would know the project so well that combined with the daily chatter about current tasks, no dependency would ever escape.

This is a system that worked very well for me, more so than MS Project ever did.  Team members were well informed about tasks.  Daily briefing was easy.  Tasks were completed on time.  The team members felt this was the best scheduling process they had ever had.
The system does have similar benefits to using MS Project Server however every staff member I have worked with who was ‘forced’ at some point to use that software reports negatively.

Had I have continued in Project Management my next goals would be to better integrate the development plan and the individual excel schedules.

Engineering Analysis
With a list of tasks budgeted to features we can chart the sum of all tasks against the true development capacity of a given phase.

This can be done for both Pillars and Features.  In my examples I only focus on Features.

These charts can be used by the team to scope the project to the correct phase.  They help identify features that are taking up a large proportion of time and they help to balance work efforts across all features.

The lines on the chart represent various capacities.  The red line is the full development capacity.  If the sum of all charts is over this then the staff will be crunching.  The yellow line depicts the sum of the bar charts just for ease.

The green line is a target to aim for.  In these examples it is set at 90% and my feeling is that you should aim to be targeting no more than around this capacity by the end of pre-production.  There has to be room for tasks to grow slightly.  They will indeed grow slightly and the team will be challenged with many reasons to fill up that remaining 10% so it is better to plan for it.
Stacked Bar Charts

The slides contain a number of different chart types similar to this:
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While a stacked bar chart isn’t hard to set up, some of the features I’ve added to these charts aren’t so straightforward.  If anything they are a hack.
Assuming you have an excel table of data to hand like this…
	Statistics (days)

	Mini-games
	57

	F2
	260

	F3
	520

	F4
	780

	F5
	260

	F6
	260

	F7
	260

	F8
	130

	F9
	130

	F10
	130

	Engine
	390

	FE
	260

	Overhead
	21


...then the following instructions should set you up with a basic stacked bar chart.

· From the ‘Insert’ menu, select ‘Chart’.
· Choose ‘Column’ type with sub-type ‘Stacked Column’.

· Click ‘Next’.

· Click on the cell selection button and select the data range that includes the names of each category and the numbers.  Once you have selected the range you click the same button again to enter the data into the dialog.

· Select ‘rows’ as the ‘Series in’ option.

· Click ‘Finish’ and take a look at the chart.  Try positioning it where you want it.  Don’t forget to save regularly.

You can use the chart like this if you like, but it can be much more useful to put a line on the chart to depict 100% or other capacities (like any lower target capacity you are aiming for).  This is where it gets a little more complicated.
· Somewhere in the excel sheet, perhaps underneath the chart itself establish to adjacent cells that hold the same value you are looking to draw on the chart in.  Like this

	3093
	3093


· Click on the chart to bring it into focus.

· Right-click to bring up the context sensitive menu and select ‘Source Data’.

· Open the ‘Series’ tab.

· Select ‘Add’.

· Type in the name of the line you want (such as ‘100% Capacity’) into the ‘name’ text box.

· Click on the cell selection icon at the end of the values box.

· Highlight the two adjacent cells.

· Click on the cell selection icon to enter the data and return to the dialog.

· Click OK to leave this dialog.

You will notice straight away that the chart has changed in ways you don’t want it to.  The new series that you added is a stack not a line and it is likely in two places.  There are actually two stacks in the chart too.  To change the new stack into a line:

· Click on the new stack to get focus on it and then use the right mouse button to get the context sensitive menu up.
· Select ‘XY Scatter’ and the sub-option that describes itself as ‘Scatter with data points connected by lines without markers’.

· Click OK to close the dialog.

Now notice the new stacks have gone and a line is now in place.  Actually, two points are in place connected by a line.  This is why there were two stacks.  It is also why two cells are necessary.  Yes, this is a bit of a hack.  However, the line and the original stacked bar chart are positioned in an odd way.  There is still space for two stacks.  You should be looking at something like this now:
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To clean up the line:
· Establish two adjacent cells like you did before but put a 0 and 1 in them.  Like this.

	0
	1


· Click on the line to bring it into focus.

· Right-click for the context sensitive menu and select ‘source data’.

· In the series tab select the series from the name list of series that represents your line (i.e. ‘100% Capacity’).

· Notice that there is now an X axis option.  Click on the cell selection and drag the selector over the cells with 0 and 1 in them.

· Click the cell selection again to enter those values.

· Click OK.

Now the chart is looking a little better.  However the line only stretches to halfway across the chart.
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· Click on the chart again to bring it into focus.

· Right-click for the context sensitive menu and select ‘chart options’.

· In the axes tab, check the ‘Value (X) axis’ option under the secondary axis heading.

· Click OK.

Note a new axis now appears at the top of the chart, complete with values for each point.  Now this will give you an idea of what is going on.  On the secondary axis the line is drawn from 0 to 1 – basically the two points you set up in the cells.  The problem is, if you change the 1 to the maximum value the axes shows the whole chart scales instead of the line being stretched across the right hand side of the chart.  The line still doesn’t reach the other side of the chart.

Instead, leave the value as 1 and take the following action.

· Click on the new axis to bring it into focus.

· Right-click to get the context sensitive menu and select format axis.

· Change the maximum unit to 1.

At this point, the cleanup is almost done.  You might want to disable the display of the new axis too.  To do this then select the ‘Patterns’ tab before you exit the dialog and select all the tick mark options to ‘none’.

When you click okay, you should get the chart you are looking for.  From this point onwards tidying up the line to set it to the color and thickness of your choice is fairly simple from the options in the context sensitive menus after you have clicked on the line.

Of course, you can also tidy up the chart in general by naming axis, deleting unwanted text, etc.  

Finally, add more lines if you wish.  Don’t forget you need to put additional numbers into two adjacent cells to do this.

A line that tracks the top of the tracked chart can be useful, if only to force the line to display it’s Y values, thus displaying the total number of man days allocated and possibly the %.  To do this, your two adjacent cells should total the sum of all the data in the stacked chart.

If you do label the lines with the Y value or the series name you may have this information appear at both points on the line.  This is fairly easy to get around.  Just click on the text you don’t want and delete it direct from the graph.
Feature Analysis #2
Finally we return to Feature Analysis.  In the previous Feature Analysis we scatter charted risks and values against each other.

Now we know the sum of tasks for a given feature we can scatter chart the effort vs either the risk or the ‘Gotta Have It’ values.

At this point your tools for scope control and change management are all in place.
Final Notes

There are charts missing from this presentation.  I focused on Engineering and I left out charts that depict Art and Design for the sake of clarity of the presentation.  Most of the charts also focused on Features and not Pillars.

Further, no analysis is complete without charts that combine all disciplines into one.  These are likely the charts you would review and present most often.

It is necessary to have some many charts in order to fully analyze a project and make the best decisions.  For example, when a Feature is proving to be very expensive in terms of effort it is necessary to determine whether the effort is mostly Art or Engineering.  The specific Art and Engineering charts will help you determine that and when you decide something is Art or Engineering Intensive you might decide to tackle that or leave it.  Maybe it is Art Intensive but in general the project is over-scoped with Engineering tasks.  In that case, it may not be the best decision to cut an Art Intensive feature.  It won’t solve your problem.
