 Instructions for the AD2 Calculator Ver BI.1 beta
February 4, 2009
N.B. the tabs are hidden for a reason, please use the buttons to navigate throughout the workbook and close the workbook using the “Close Calculator buttons”!
Thanks - JB
Introduction:

Technology Assessment of a complex system requires the assessment of all of its systems, sub-systems and components, including those elements that are thought to be mature because of past operational use.  It is comprised of two parts, first determining the current maturity through the use of the Technology Readiness Level (TRL) Calculator and then determining what is required to advance that maturity in terms of cost, schedule and risk through the use of the Advancement Degree of Difficulty (AD2) Calculator.

The AD2 Calculator is structured to capture and save project data as a function of the product Work Breakdown Structure.  It saves the data in matrix form which can be recalled and edited, thus reducing the effort in the second evaluation, but unless the second set of data is also annotated in some manner to distinguish it from the first set, the first set will be replaced and the earlier data lost when the 2nd evaluation is saved.

The calculator saves evaluation data (answers to the questions) according to the name of what is being evaluated (system name, subsystem name, component name, etc.)  All of the data is saved under the project name and stays in the active part of the calculators until either the project is deleted, or saved.  Once it is saved, the data is no longer in the active part of the calculator. Data is sorted according to the WBS number entered for each element.  Elements do not have to be entered in the order of the WBS. The calculator will sort the data into a WBS hierarchy when that option is selected.  When the project itself is saved, the project name is recorded in the Project Index.  The projects can be recalled and their data examined, replaced or augmented.
Using the AD2 Calculator - Getting Started:

When the workbook is first opened you must enable the macros when requested.  The Calculator has been digitally signed to ensure that it contains no viruses.
The macros must be enabled for the calculator to operate.

When the calculator is opened, you should be at the Start Page. This page has links to key areas in the calculator as well as links to supporting information imbedded in the workbook and a summary of the buttons that function on each of the workbook pages.  
If you wish to copy any of the embedded material and save it outside of the workbook, click on the document itself, then click on “edit”, select “Document Object”, and “Open”.  Then click on “file” and “Save Copy as”. 
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Figure 1.  AD2 Start Page

A Walkthrough with an Example:

Before beginning an assessment it will be helpful to look at an example.  Click on the     “ Index of Projects” button and then click on the word “Example” followed by clicking on the button “Recall Selected Project”.  This recalls the data from the example and takes you to the AD2 Roll-up Summary page.
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Figure 2. AD2 Roll-up Summary Page

On the AD2 Roll-up Summary page, the data is displayed by WBS # and element name.  With each element, problem areas are identified along with corresponding cost and schedule.  The Sensitivity Drop Down Box in the middle left of the header on the page sets a filter for displaying data as a function of AD2 level (or risk).  Changing the level and then clicking on the “Re-Calculate WBS Roll-UP” displays the data of problem areas that are at or above the risk level set by the sensitivity box.

Now click on the “Index of Saved Records” button, this takes you to the index of all of the records associated with the project (Example in this case).  
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Figure 3.  Example of Index of Saved Records.

Selecting a record e.g. “Air Tank Bleed Valve 2” and then clicking on the “Edit Selected Record’ button takes you to the AD2 Questions page where you see the data for the selected element.  You can then change the data, but in this case cannot resave it because it is an example.  If it were real data and you updated the information, when you resaved it you would want to modify the name to ensure that the earlier data was not destroyed by being replaced by the updated data.
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Figure 4.  AD2 Question Page from Saved Record Example
Starting a new Assessment:
From the Title page select “Start a New Project” (or any of the other evaluation buttons which correspond to the situation). This takes you to the Questions page where you will enter the requisite project data before proceeding with the evaluation.
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Figure 5.  AD2 Question Page

The AD2 Calculator has the capability to permit a second sub-level element to be added to the assessment providing more detail on subsystems or components that make up the initial system, subsystem.  If desired, it can be input to the subsystem/component box along with the lower level WBS #. (For example if the TRL assessment was on a Telescope System WBS#1.2, when the AD2 assessment is undertaken you can add sub-elements such as the Primary Mirror WBS #1.2.1 and perform the AD2 evaluation on that element.)  In practice it is not necessary to enter both a system and subsystem indentification unless you are not going to perform a complete assessment.

The Title designates how the data is saved and should be that of either the system/subsystem name, or the subsystem/component name, whichever is being evaluated.

Entering the WBS# is required to sort and track the data.

Once the project information and evaluator information are complete then the evaluation can proceed.

You may change the schedule and cost levels by clicking on the button at the upper left of the questions and modifying the levels accordingly.
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Figure 6. Schedule and Cost Ranges
Clicking on the “View Degree of Difficulty Criteria” lets you view the criteria for risk assumption. It is fundamentally based on whether or not the work lies outside of the experience base.  It also categorizes the different levels according to the uncertainty categories developed by De Meyer et. al. (“Managing Project Uncertainty: From Variation to Chaos,” MIT Sloan Management Review, pp. 60-67, Winter 2002.)
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Figure 7.  Degree of Difficulty Criteria

Now answer the questions for each area: design, manufacture, operations and test.

If you cannot answer a question, or if the question is not appropriate simply leave it blank.

When you have completed all of the questions, click on the “Create Summary of Results” button and it will display the main drivers in the evaluation.
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Figure 8. AD2 Summary Page

Returning to the Questions page, click the “Save It” button and the data will be saved in temporary storage.  Even though it is temporary, it will be there as long as you leave it. It only disappears when it has been actively deleted, which should only be done after it has been saved as a project.

From the “Saved Index” page, you can select records to edit and resave them for as long as you wish. 

Going to the WBS Roll-Up page you will see the data rolled up as a function of WBS (See Figure 2.)
The data is filtered by risk and can be changed by selecting a different risk value and re-calculating the roll-up.

Once you have completed all of the assessments for a given project, you may save the data as a project file by clicking on the “Save Project Records” button on the “Index of Saved Records” page.  This saves all of the data as a new sheet with the project name. It also lists the project in the Index of Projects. 
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Figure 10. AD2 Index of Projects

At this point, the “Clear all Records for this Project” button on the “Index of Saved Records” may be clicked.  This will clear all of the records from the temporary storage, but leaving the records in the Saved Records Index.
Data may be recalled and re-edited by going to the “Index of Projects” page, selecting a project and clicking on the “Recall Selected Project” button. This places all of the data back in temporary storage for re-view and edit.

TRL AD2 Project Status Calculator

There is a mini-calculator imbedded in this calculator that is designed to demonstrate the relationship between TRL, AD2 and Project Type.  When the button is clicked for the type of project (Basic Research, Applied Research, etc) the calculator shows the TRLs that are appropriate for that type of project.  When the button is clicked for the TRL of the item being considered, it displays the impact to the project.  When the AD2 button is clicked for the AD2 Level of the item, the combined impact of the TRL AD2 on the project is displayed.
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Figure 11. TRL AD2 Project Status Indicator
