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I.  Introduction


1.  Background


Project Control Panel is a tool for monitoring and visualizing the metrics that reflect the condition of a project and help predict its future course.  The Panel allows the entire project team to determine the status of a project quickly and to identify areas for improvement.  The Panel can help project managers keep their projects on course when data is updated regularly and gauges are maintained within acceptable ranges.  


Project Control Panel comes with a predefined main Control Panel, which is based on the project metrics recommended in Chapter 2 of The Program Manager's Guide to Software Acquisition Best Practices, published by the Software Program Managers Network (see Appendix A). The main Control Panel has five major categories and two subcategories of project data: Progress, Productivity, Completion, Change, Staff, Risk, and Quality.  These categories were chosen to cover the primary areas that every project manager should track on large-scale software development projects.  The gauges and indicators on the Control Panel are in the form of bar charts, dial gauges, line graphs, scatter plots and warning lights.  The information visually displayed on each indicator is based on data contained in the Project Data and Risk Data worksheets found directly after the Control Panel worksheet in the workbook. Earned Value data can be imported directly from a MS Project file into the Project Data worksheet.


The user can also create supplementary or custom control panels and tie these to user-defined data worksheets to expand upon the data contained in the main Control Panel or to meet project specific needs.  Project Control Panel provides options to create user-defined dial and bar gauges for these custom control panels and the user can add other standard MS Excel graphical features like line and pie charts.


2.  How Does Project Control Panel Work?


Project Control Panel is a standard MS Excel Version 7.0 (also known as MS Excel 95) workbook that makes extensive use of the standard Visual Basic for Applications (VBA) capabilities built into MS Excel.  The only requirement to run Project Control Panel is that you have MS Excel 95 or 97.  There are no external files or add-ins required.  The advantage of this system is that you have all the extensive data handling and graphical capabilities of MS Excel available.  In addition to the extensive features that Project Control Panel provides, you can add your own worksheets and other MS Excel features to help collect, manage, or display data that are specific to your projects.  Although you do not have to be an MS Excel expert to use Project Control Panel, if you want to create your own Control Panels and tie them to your own worksheets, you would be well-advised to read the MS Excel Users Guide and become familiar with the conventions, features, and limitations of this powerful application.  You do not need to learn Visual Basic for Applications to use Project Control Panel or to create and use custom control panels, but you should have more than a passing familiarity with MS Excel to make effective use of this tool.  This user guide does not replace the MS Excel User Guide and assumes you are familiar with MS Excel and its standard features and naming conventions.


3.  New Features in Project Control Panel 2.0


Version 2.0 of the Project Control Panel offers many enhancements over Version 1.1 including:


Customizability(Create custom control panel worksheets with gauges and graphs to reflect specific needs of individual projects.


MS Project import feature(Import Earned Value data from a Microsoft Project (.mpp) file.


Weekly reporting period option(Use weekly as well as monthly project data in the Project Data worksheet.


Improved graphics(Excel-based vector graphics replace the bitmapped main Control Panel display.


4.  System Requirements


The following minimum configuration is required:


IBM PC (or compatible) 486DX or better 


Mouse


8 Mb RAM


VGA Monitor


Windows 95 or higher


Excel 7.0 (for Windows 95) or higher


5.  The Software Program Managers Network


Project Control Panel was developed by the Software Program Managers Network (SPMN), which was established in 1992 by the Assistant Secretary of the Navy for all Services and OSD agencies.  The Network’s goal is to identify highly effective practices from industry, government and academia, and to convey them to software managers and practitioners to improve the cost, schedule and performance of weapons, command and control, and information systems.  These best practices and lessons learned are disseminated through direct satellite broadcasts, the NetFocus newsletter, workshops, symposia, guidebooks, videotapes, and other media.  For more information about the SPMN, contact Norm Brown, Executive Director, at 703-521-5231, fax at 703-521-2603 or e-mail at SPMN@AOL.COM.


6.  Disclaimer Notice


This computer software and associated documentation was developed under U.S. Government Contract No. N00039-94-C-0153.  The Government has unlimited rights in such software and documentation. Copyright © 1997 Computers & Concepts Associates, a division of Integrated Computer Engineering, Incorporated. All other rights reserved.


Integrated Computer Engineering, Incorporated, makes no warranties, express or implied, including without limitation the implied warranties of merchantability and fitness for a particular purpose.  Integrated Computer Engineering, Incorporated, makes no representation or warranty in respect of the use or results from application of the software regarding correctness, accuracy, reliability or otherwise.  The user assumes the risk of software performance.


In no event will Integrated Computer Engineering, Incorporated, its directors, officers, employees or agents be liable for any consequential, incidental, or indirect damages (including damages for loss of business profits, business interruption, loss of business information, and the like) arising out of the use or inability to use this software even if Integrated Computer Engineering, Incorporated, had been advised of the possibility of such damages.  Integrated Computer Engineering, Incorporated's liability for actual damages for any cause whatsoever, and regardless of the form of the action (whether in contract, tort (including negligence), product liability or otherwise), is limited to the U.S. Government under Contract No. N00039-94-C-0153.


7.  Acknowledgments


Project Control Panel was created by John E. Moore, Ph.D. and Kimberly C. Daines of Computers & Concepts Associates, a division of Integrated Computer Engineering, Incorporated, for the Software Program Managers Network.  It was developed in MS Excel 7.0 for Windows 95 and then tested for upward compatibility with MS Excel 97.  We would like to thank the many beta testers and users who provided comments and suggestions to make Project Control Panel a successful risk management database.


8.  Technical Support


Support for the Project Control Panel can be obtained from:


The Software Program Managers Network


tel: (703) 521-5231


fax: (703) 521-2603


E-mail cntrlpnl@spmn.com


www.spmn.com
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II.  Getting Started


1.  Project Control Panel 2.0 Files


The files distributed with Project Control Panel 2.0 are:


README.TXT	Text file with installation instructions and general information.


CP20.XLS		Project Control Panel Version 2.0 software.  This MS Excel Workbook requires MS Excel 7.0 for Windows 95 or above.


USER20.DOC		An MS Word 7.0 file containing user information for installing and running the Project Control Panel.


CP20.HLP		A Windows help file that provides internal help to the Control Panel.


2.  Installing Project Control Panel


You are not required to run a Setup program to install Project Control Panel 2.0.  The entire program and data spreadsheets are contained in a single Excel 7.0 workbook.  Simply copy CP20.XLS along with the accompanying help file CP20.HLP onto your hard drive into the directory of your choice.  You may save or rename the workbook under a different name to create specific Control Panels for different applications.  Note, every Project Control Panel must have a CP20.HLP file in the same directory for the on-line help feature to work.


3.  Starting the Project Control Panel 


There are two ways to start a Project Control Panel:  double click on the workbook filename in Windows Explorer, or open Excel and then open a Project Control Panel workbook file.  Upon startup, the main Control Panel will be displayed with a greeting box over it.  Click on the OK button to remove the greeting box.


The tabs at the bottom of your screen indicate the other worksheets found in the workbook.  These are explained in the next section.  Notice the custom menu item in the standard Excel menu bar titled “Control Panel.”  This menu item and its options are discussed below.


4.  Problem Reporting and Suggestions


Use the “Problem Report Form” worksheet to register problems or suggest improvements.  Simply copy the worksheet to a new workbook and E-mail the file to the address below.  Should you encounter problems installing or running Project Control Panel, or if you have any questions, contact:


Kimberly C. Daines


Software Program Managers Network


tel: (703) 521-5231


E-mail: cntrlpnl@spmn.com


�
III.  The Main Control Panel


A Project Control Panel workbook contains the following predefined worksheets, which are based on the project metrics recommendations given in Chapter 2 of The Program Manager's Guide to Software Acquisition Best Practices (See Appendix A):


Control Panel


Project Data


Risk Data


Earned Value Chart


CPI & TCPI Chart


Total Program Performance Chart


Quality Gate Tasks Chart


CM Churn Chart


Requirements Change Chart


Voluntary Turnover Chart


Overtime Hours Chart


Risk Chart


Defects by Activity Chart


Problem Report Form


1.  Control Panel Worksheet


The first worksheet in the workbook is the Control Panel worksheet.  This worksheet contains the main Control Panel graphic display.  The values displayed on the gauges and charts on this worksheet represent data entered into the data worksheets. When the mouse pointer has the appearance of a "hand" when placed over a gauge, that gauge may be clicked on for more detailed information.  A close-up of the Total Program Performance Efficiency, Quality Gates Progress, Risk Impact, Risk Liability, and Defects by Activity gauges can be viewed by clicking the left mouse button on the specific chart.  History graphs showing the values displayed over the life of the project for the Earned Value, Actual Cost, CPI, TCPI, CM Churn, Requirements Change, Voluntary Turnover and Overtime gauges can be viewed by a left mouse click on these gauges.


The chart close-ups and history graphs can also be accessed by going directly to the worksheet that contains them.  To do this, select the tab at the bottom of your screen with the title that corresponds to the gauge you are interested in.


The gauges and charts on the Control Panel worksheet are automatically refreshed to display the current data each time the worksheet is made active by selecting its tab.  You can also force the display to refresh by selecting the Refresh option in the Control Panel menu in the main menu bar.


For more detailed information about the Control Panel and the function of each gauge, consult the Control Panel help file by selecting Project Control Panel Help from the Control Panel menu item in the Excel main menu.  You can also click on the Help button located on each chart close-up and history chart worksheet to get help on the specific gauge.  For more information, consult Chapter 2 of The Program Manager's Guide to Software Acquisition Best Practices and the Technical Guide associated with this User’s Guide.


2.  Data Worksheets


The Project Data worksheet and the Risk Data worksheet provide data to drive the main Control Panel.  The Project Data worksheet allows the user to select either weekly or monthly reporting periods.  The row corresponding to the current reporting period is highlighted in yellow.  The final row for the project is highlighted in violet.  Valid data must be entered in all columns up to and including the current reporting period to ensure that accurate results are displayed on the Control Panel.


Note: When the “weekly” reporting period is used, the dial gauges on the main Control Panel will show a value of 0 for the first three reporting periods (since these gauges show a monthly rate).


The Risk Data worksheet allows the user to enter specific information about each identified risk required for the risk gauges.


3.  Chart Worksheets


Each chart gauge on the main Control Panel has been duplicated onto a worksheet of its own so that it can be displayed close-up, with more information than is possible on the main Control Panel display.  There are four of these chart worksheets:  Total Program Performance Chart, Quality Gate Tasks Chart, Risk Chart, and Defects by Activity Chart.


These chart close-ups can be viewed by two methods.  A chart worksheet can be selected by clicking on the tab corresponding to it; or, while viewing the main Control Panel display, a left mouse click on any chart gauge will display the close-up of that chart.  Clicking the Return button found on each chart worksheet will return you to the Control Panel display.  Clicking the Help button will bring up the appropriate section of the Project Control Panel help file.


4.  History Graph Worksheets


There are six History Graph Chart worksheets associated with the main Control Panel.  They are: Earned Value Chart, CPI & TCPI Chart, CM Churn Chart, Requirements Change Chart, Voluntary Turnover Chart and Overtime Hours Chart.  They show the history of the values displayed on the associated gauges for the life of the project.


The history graphs can be viewed by two methods.  A chart worksheet can be selected by clicking on the tab corresponding to it; or, while viewing the Control Panel display, a left mouse click on any chart gauge will display the close-up of that chart.  Clicking the Return button found on each chart worksheet will return you to the Control Panel display. Clicking the Help button will bring up the appropriate section of the Project Control Panel help file.


5.  Problem Report Worksheet


The final worksheet in the workbook is the Problem Report Form worksheet, which provides a template for reporting suggestions, problems or bugs.  The form may be printed and faxed or e-mailed to the address given above.


�
IV.  Control Panel Menu Options


The new features of Project Control Panel 2.0 are primarily found under the custom Control Panel menu item in the main Excel menu bar.  The Control Panel menu provides you with options for importing Microsoft Project data, creating custom control panels, and getting help.  The following sections explain each menu option.


1.  Refresh  


This option causes the gauges displayed on the current active worksheet to be redrawn with the current data.  This option applies both to the main Control Panel worksheet and to custom control panel worksheets.


2.  Import MS Project Data


Select this option to import data from an MS Project (.mpp) file.  You will be prompted for the filename of your project.  Earned Value data from the Earned Value table in the MS Project file will be automatically entered into the row of the Project Data worksheet corresponding to the current reporting period.  The cells containing imported data highlighted are highlighted with light green.  Section 5.0 provides more detailed information about importing MS Project data into the Project Control Panel.


3.  Create New Panel  


This option will create an empty control panel on a new worksheet as a first step to creating a custom control panel.  You will be prompted to enter a name for the new worksheet.  After using this option to create a blank Control Panel, you can then add gauges, text and formatting customize it.  Use the Add New Gauge, Edit Gauge or Remove Gauge menu options to create and maintain the custom control panel.  You can also use any Excel object or formatting feature to further enhance and customize your Control Panel.  For example, you can use the chart wizard to add charts and the drawing toolbar to add text.  Section VII describes the process of creating a custom control panel in more detail.


Note: After creating a custom control panel worksheet, you should NOT change the name of the worksheet.


4.  Add New Gauge


This routine allows you to define either a dial or a bar gauge, assign data to it, and place it on a custom control panel worksheet.   You define the location of a gauge based on the grid drawn on the Control Panel when it is created.


5.  Edit Gauge  


This routine allows you to make changes to the definition of an existing custom gauge.


6.  Remove Gauge


Use this routine to remove a gauge from a custom control panel.


7.  Toggle Grid Lines


Select this option to toggle the custom control panel grid lines on or off. 


Note:  These options, which provide routines for creating and managing custom control panels, are disabled when the main Control Panel worksheet is active.


8.  Project Control Panel Help.  


Click here to open the Project Control Panel help file.


9.  About Project Control Panel


Select this to view the Project Control Panel “About Box.”


�
V.  Importing MS Project Data





The Import MS Project Data utility imports Earned Value data from an MS Project file (.mpp) into the appropriate columns of the Project Data worksheet.  The data is retrieved from the “Earned Value” table in the Project file.  (See the MS Project documentation for information on how the Earned Value data is calculated by MS Project).  To execute this utility, select Import MS Project Data from the Control Panel menu and give the name and path of your .mpp file.  The Earned Value data is automatically retrieved and written into the Project Data worksheet.


The data imported to the Project Data worksheet from this utility is:


Budget at Completion (BAC)


Budgeted Cost of Work Performed (BCWP) or Cumulative Earned Value


Budgeted Cost of Work Scheduled or Planned Value (BCWS) or Cumulative Planned Value


Actual Cost of Work Performed (ACWP) or Cumulative Actual Cost


Estimate at Completion (EAC)


Each time the Import MS Project Data utility is executed, it retrieves the above values as cumulative totals for all tasks in the project at that instant in time.  Therefore, it is necessary to execute the import utility once each reporting period to fill in the Project Data columns with the appropriate data.  The values are written into the current reporting period row of the Project Data worksheet.  Those cells that contain imported MS Project data are highlighted in light green.


Note: This feature is compatible with MS Project 4.1 and MS Project 98.


�
V.  Creating a Custom Control Panel


Based on requests from users for more adaptable control panels that can be modified to reflect individual project metrics, Project Control Panel provides the option of creating additional custom control panel worksheets.  These worksheets can be tailored to display metrics appropriate for your project that are not represented on the main Project Control Panel.  Using the Control Panel menu you can create a blank control panel, place bar and/or dial gauges on it, and tie these gauges to your project data.  You will also find simple routines to edit and remove gauges to enable you to continue to customize your Control Panel over time.


By combining these custom gauge features with Excel objects such as the Chart Wizard, text boxes, and other graphical objects, the Project Control Panel provides you with a powerful tool to create attractive Control Panels that fit your project.  The following paragraphs take you step-by-step through the process of creating a custom control panel worksheet.


Note:  Using the following method you may create as many custom panel worksheets as you need to support your project.


1.  Add Custom Control Panel Worksheet


The first step in creating a custom control panel is to add a blank Control Panel worksheet.  To do this, select Add New Panel from the Control Panel menu.  Enter a name for the custom control panel worksheet into the input box that appears and click OK.  After a few seconds you will be looking at an empty control panel grid that is ready for you to populate with gauges, charts and text boxes.  Warning: You should NOT change the name of this worksheet after you create it.


2.  Place Gauges on the Control Panel


There are two types of gauges available for placement on a custom control panel.  They are the bar gauges that you see in the Earned Value section of the main Control Panel and the dial gauges that you see displaying CPI, TCPI, CM Churn, Requirements Change, Voluntary Turnover, and Overtime.  Before creating your Control Panel, you should consider how you can use these gauge types to display your information.  You should also create a custom data worksheet to store the project data that will be displayed on these gauges.  The worksheet (or worksheets) you create to contain your custom project data can be as simple or as complex as you wish.  You will learn how to tie your gauges to data in your worksheet in an upcoming section. 


To add a gauge to the custom control panel, select Add New Gauge from the Control Panel menu.  You will be asked to select which type of gauge you would like to add: Bar or Dial.  An input form will then appear for you to define your gauge attributes.


Adding a Bar Gauge


If you choose to add a bar gauge, you will be given the form in Figure 1 to fill out.  You indicate where you wish the gauge to be placed by specifying a grid cell number of the grid shown in the Gauge Placement section of the input form.  This grid corresponds to the grid you see on the custom control panel you are creating.  The input fields are described below:


��EMBED PBrush���





Gauge Placement — Enter an integer between 1 and 20 (excluding 5,10,15 and 20) that corresponds to the grid cell location in which you would like the gauge to be drawn.  Because the bar gauge draws in two cells—the one indicated and the one to the right of it—cells 5,10,15, and 20 are not valid selections.


Scale label — Enter the minimum and maximum values for the gauge scale labels.  The gauge will show these values at either end of the bar with three intermediate values between them.  If the maximum value is over 1,000 (or 1,000,000) the values shown are multiples of a thousand (or a million) and the units are indicated.  The example above shows a minimum of 0 and a maximum of one hundred million.


Value to display — There are several options for indicating the value you would like the gauge to display.


You can simply type in a number such as 50,000,000.  This would result in a blue bar being drawn as shown in the example gauge above.  


You can also enter the name of a named range indicating a single cell somewhere in the workbook that contains the data you would like to display.


Finally, you can type in a formula reference to a cell on your data worksheet.  Begin this formula with an equal sign (=), then give the name of the worksheet between single quotes followed by an exclamation mark (‘DataSheet’!) followed by the row/column reference for the cell (A1:B1) as shown in Figure 1.  A simpler way to do this is to let Excel enter the formula for you.  Select this field as if you were going to type in the formula, then use your mouse to click on the appropriate data worksheet tab and select the cell you wish to reference.  This automatically enters the formula for that cell into the field.  In Excel 97, you will see a small button to the right of the input field that you can click on to facilitate this process.


Arrow definitions — You can define up to two arrow indicators to point to the bar gauge as is shown on the Earned Value gauge on the main Control Panel.  For each arrow, you should define a short text label (5 characters or less recommended) and the value to which the arrow should point.  This input field accepts the same three types of input described in the "Value to display" paragraph above: number, named range or formula.


Caption — A short text description of the gauge.  This description will be listed in the selection box if you choose Edit Gauge or Remove Gauge from the Control Panel menu.  You do not need to include number label units in the caption as it is computed automatically for the bar gauge.


Adding a Dial Gauge


If you choose to add a dial gauge, you will be presented with the form in Figure 2.  Similar to adding a bar gauge, you indicate where you wish the dial gauge to be placed by specifying a grid cell number of the grid shown in the Gauge Placement section of the input form.  This grid corresponds to the grid you see on the custom control panel you are creating.  The input fields are described below:


��EMBED PBrush���








Gauge Placement — Enter an integer between 1 and 20 that corresponds to the grid cell location in which you would like the gauge to be drawn.   All grid cells are valid for placement of a dial gauge.


Value to display — You have several options for indicating the value you would like the gauge to display.  


You can simply type in a number.  This would result in the gauge dial indicator pointing to a particular number. 


You can also enter the name of a named range indicating a single cell somewhere in the workbook that contains the data you would like to display.


Finally, you can type in a formula reference to a cell on your data worksheet.  Begin this formula with an equal sign (=), then give the name of the worksheet between single quotes followed by an exclamation point (‘DataSheet’!), followed by the row/column reference for the cell (A1:B1), as shown in the example above.  A simpler way to do this is to let Excel enter the formula for you.  Select this field as if you were going to type in the formula, then use the mouse to click on the appropriate data worksheet tab and select the cell you wish to reference.  This automatically enters the formula for that cell into the field.  In Excel 97, you will see a small button to the right of the input field that you can click on to facilitate this process.


Scale label — Enter the minimum and maximum values for the gauge scale labels.  The gauge will use these values as the left-most and right-most values of the dial, but will only show the seven intermediate values between them.  The units are not handled automatically as they are with the bar gauge; if the numbers have greater than 2 digits you will want to reduce them to two digits and indicate the scale and units in the text description.  For example, if your maximum label value is 10,000, you will need to enter it as 10 and indicate “Thousand” in the caption.


Redzone — The dial gauge allows you to define a red “danger zone.”  To do this, you simply enter the critical value or the number at which the redzone should begin.  Then select whether the redzone should be drawn greater than or less than this critical value.  The redzone will be drawn to the edge of the dial in the direction that you indicate.  The example above shows a redzone with a critical value of 10 and a direction of “Less than the Critical Value.”


Caption — A short text description of the gauge (including scale units, if desired).  This description will be listed in the selection box if you choose Edit Gauge or Remove Gauge from the Control Panel menu.


3.  Tying Gauges to Your Data


In order for your custom control panel to display project metric data that differs from the data contained in the Project Data worksheet, you will need to create one or more additional data worksheets.  You are free to construct these worksheets in any manner you wish. You then need to let each gauge on your custom panel know which cell on which worksheet contains the data that it is to display.  You use the “Value to Display” field in both the Bar and Dial Gauge input forms to do this as described in the above sections.  The bar gauge “Arrow definition” values can also be referenced from cells in a worksheet.


If you update the data in your worksheets, you must go to your custom control panel and then select Refresh from the Control Panel menu to cause the gauges to be redrawn to represent the new values.  If you need to change the cell that a particular gauge references, you do that using the Edit Gauge option in the Control Panel menu as described in the section “Modifying your Control Panel” below.


4.  Adding Other Excel Objects


In addition to the custom bar and dial gauges, you can add any Excel object to your custom control panel.  Use the Excel Drawing toolbar to add text boxes and graphics. Use the Chart Wizard to quickly and easily add charts and graphs to the display (as we have done with the main Control Panel).  You can even change the colors and several other attributes of the bar and dial gauges and backgrounds by selecting the graphic object and editing its properties.  In this way, you can give your custom control panel the look and feel you want.


5.  Modifying Your Custom Control Panel


To make changes to the bar and dial gauges on your custom control panel, select Edit Gauge from the Control Panel menu.  Select the gauge you wish to edit and click OK.  The input form for that gauge will be displayed with all of the fields containing the current values.  Make as many changes as you wish and click OK.  The gauge will be redrawn to reflect the changes you have made.  Use this method to reposition a gauge or have it reference data in a different cell.  


To remove a gauge from the Control Panel, you must use the Remove Gauge option from the Control Panel menu.  Click Remove Gauge and select the gauge you would like removed.  Warning: Do NOT delete gauge objects yourself(this will cause an error message the next time you Refresh the Panel.


�
Appendix A.  Technical Background for the Main Control Panel


Note:  This information is based on Chapter 2: Project Control Panel of The Program Manager's Guide to Software Acquisition Best Practices, published by the Software Program Managers Network.





The main Control Panel is a tool for visualizing and monitoring the condition of a project and predicting its future course.  The Panel allows the entire project team to determine the status of a project quickly and to identify areas for improvement.  The Panel can help project managers keep their projects on course when data for the Control Panel is updated regularly and gauges are maintained within acceptable ranges.  The Panel has five major categories and two subcategories of project data:


Progress


- Productivity


- Completion


Change


Staff


Risk


Quality


These categories were chosen to cover the primary areas that every project manager should track on large-scale software development projects.





PROGRESS:





1.	The Earned Value or Budgeted Cost of Work Performed (BCWP) gauge shows the cumulative Earned Value delivered to date. The cumulative Earned Value indicator shows the amount of work that has been completed on the project. This metric is based on the notion that, at the beginning of a project, every task is allocated a budget, which then becomes its planned value.  As work is completed on a task, its budget (or planned value) is “earned” as a quantitative measure of progress.  The maximum value on the gauge is the total original budget for the project known as Budget at Completion (BAC).  Note that BAC is constant for the life of the project and represents the total value of work to be performed. The triangle indicator shows the cumulative planned value or Budgeted Cost of Work Scheduled (BCWS), which is the total value of work that was originally scheduled for completion by the end of this reporting period.





The cumulative Earned Value (BCWP), cumulative planned value (BCWS), and BAC indicators can be compared with one another to make critical observations about progress on the project.  By comparing the cumulative Earned Value (BCWP) indicator with the cumulative planned value (BCWS) indicator, you can determine if the project is ahead of or behind schedule.  This is a good measure of schedule deviation because it takes into account the amount of work that was planned to be completed.





Note:	Establishing a planned value and a completion criterion for each task before work begins is critical for using the Earned Value metric successfully to measure progress. Cumulative Earned Value is the sum of the planned values for all completed tasks.  The best completion criteria for a software task will require that no planned value credit can be taken until all work is completed and tested.  These completion criteria are known as quality gates.





2.	The Actual Cost or Actual Cost of Work Performed (ACWP) gauge shows the cumulative actual cost incurred on the project to date.  Estimate at Completion (EAC) is the maximum value on this gauge, which represents the current best estimate for total cost of the project.  Note that EAC might have a different value from BAC in the above Earned Value gauge because better total cost estimates can be made as the project progresses.  Therefore EAC may change for different reporting periods.





Note:	By comparing cumulative actual cost (ACWP) with the cumulative Earned Value (BWCP) in the above Earned Value gauge, you can estimate how your project is performing against its budget.  This shows how well the project is turning actual costs (ACWP) into progress (BCWP).  Although the scales for this gauge and the Earned Value gauge are the same, cumulative actual cost can be compared with BAC to determine project status toward overrunning the original budget, and with EAC to determine project status toward overrunning the current estimated total cost.





3.	The Elapsed Time gauge shows the end date for the current reporting period.





4.	The Cost Performance Index (CPI) gauge shows how efficiently the project team has turned costs into progress to date.  It is calculated by dividing cumulative Earned Value by the cumulative actual cost (BCWP/ACWP).  It is a historic measure of average productivity over the life of the project.





Note:	CPI represents how much work was performed for each dollar spent, or “bang for the buck.”  When CPI has a value of 1.0, the project team is delivering a dollar of planned work for each dollar of cost.  When CPI is less than 1.0, there is the potential for a productivity problem. For example, a CPI of .82 means that you got 82 cents worth of planned work for each dollar you paid in cost.  A CPI of less than 1.0 may indicate that the project team didn’t perform as well as expected or that the original budget was too aggressive for the amount of work to be performed.





 5.	The To-Complete Performance Index (TCPI) gauge shows the future projection of the average productivity needed to complete the project within an estimated budget.  It is calculated by dividing the work remaining by the current estimate of remaining cost ((BAC – BCWP)/(EAC – ACWP)).





Note:	The TCPI gauge must be used in conjunction with the CPI gauge.  TCPI should be compared to CPI to determine how realistic the most recent estimated total cost (EAC) is for the project.  Note that CPI measures the average historic productivity to date. If TCPI is greater than CPI, then the project team is anticipating an efficiency improvement to make it more productive.  The estimated total cost of the project (EAC) can therefore be calibrated by comparing TCPI to CPI.  Always question claims of future productivity improvement that result in a 20 percent or greater increase in TCPI over CPI in order to ensure they are based on sound reasoning.  This is especially true of “silver bullets” like new tools, languages, or methodologies, which may actually decrease productivity due to training and start-up costs.  The redline on this gauge should be about 20 percent above the current value of the CPI gauge to show the relationship and warning level between the two gauges.





6.	The Abba� Chart, also known as a Total Program Performance Efficiency chart, is composed of four different performance indicators showing trends in historic and projected efficiency to date.  The indicators are:


TCPI (Gauge 5)


Completion Efficiency (CE), a ratio calculated by dividing BAC by EAC to estimate the productivity required to complete the project within a projected total cost (EAC)


CPI (Gauge 4)


Monthly CPI, a ratio calculated by dividing the monthly Earned Value by the monthly actual cost (as opposed to cumulative values for the CPI calculation).


A more detailed description of this chart is presented in Appendix C.





7.	Quality Gate Task Status This Month shows the completion status of tasks during the current reporting period.  A quality gate is a predefined completion criterion for a task.  The criterion must be an objective yes/no indicator that shows a task has been completed (see discussion on Gauge 1 above).  The indicators are:


Total Due is the total number of tasks scheduled for completion during this reporting period plus any overdue tasks from previous periods.  This indicates the total quantity of work required for the project to keep pace with the schedule.


Completed On Time is the number of tasks originally scheduled for completion during this reporting period that were completed by their original scheduled due date. This number indicates how well the project is keeping up with scheduled work.


Completed Late is the number of tasks completed late during this reporting period.  This number includes those tasks scheduled for this period that were completed late, as well as any overdue tasks from previous periods that were completed in this period. The Completed Late number indicates how well the project is completing work, even if it is late according to the original schedule.


Total Overdue is the total number of tasks for all previous reporting periods that are overdue by the end of the current reporting period.  This is an indicator of the quantity of work needed to get the project back on schedule.





Note:	The total number of tasks completed in this reporting period is the sum of Completed On Time and Completed Late.  Total Overdue then is equal to Total Due minus Completed On Time and Completed Late.





8.	The Quality Gate Tasks Completed graph shows the cumulative number of tasks completed by the end of each reporting period to date plotted with the cumulative number of tasks scheduled for completion.





Note:	If the number of tasks completed falls below the number planned, then the horizontal distance on the time axis gives an idea of the current schedule slip to date.





CHANGE:





9.	CM (Configuration Management) Churn Per Month is calculated by taking the number of baselined configuration items (CIs) that have been modified and rechecked into the configuration management system over the last reporting period, and dividing it by the total number of baselined CIs in the system at the end of the period.  It is expressed as a percentage.  A modified CI is one that was previously in the system, but was reviewed sometime later and modified or replaced.





Note:	This gauge serves as an indicator of the architectural soundness of the system.  If the rate of “churn” begins to approach the 2 percent per month level, this shows a lot of rework is going on, which could point to deeper problems in the project.  A high churn rate may mean that the original design was not robust enough.  It could also be a symptom of changing requirements (see Gauge 10), which could indicate the project is drifting towards disaster.





10.	Requirements Change Per Month is calculated by dividing the number of new, changed, or deleted requirements specified in this reporting period by the total number of requirements at the end of this period.  It is expressed as a percentage.  Typical projects experience a requirements change of 1 percent per month.





Note:	Some requirements growth is to be expected, particularly on large projects.  However, a high rate of requirements change can indicate the customer is not sure of what is wanted, or the original requirements definition was poor.  A high rate often predicts disaster for software-intensive projects.





STAFF:





11.	Voluntary Turnover Per Month is calculated by dividing the number of staff leaving during this reporting period by the number of staff at the beginning of this period.  It is expressed as a percentage.  The target range is less than 2 percent per month.  A person can leave the project in a number of ways, such as by quitting the organization or requesting reassignment to another project.





Note:	Turnover is an important measure for risk assessment.  Every project lasting six months or longer should expect and prepare for some staff turnover.  Each project member who leaves the team causes a productivity drop and schedule disruption.  Bringing on new team members, regardless of their skills and experience, does not necessarily solve the problem; they require time to become familiar with the project and processes.  In addition, a productive team member will usually have to devote time to orient the new hire, thus taking away additional resources from the project.  Appropriate allowances should be included in the productivity resource estimates to allow for staff turnover.





12.	Overtime Per Month is calculated by dividing the overtime hours by the base working hours for all project staff in this reporting period.  It is expressed as a percentage.  The target range is less than 10 percent.  When the overtime rate approaches 20 percent, the ability of the staff to respond effectively to crises suffers significantly.





RISK:





13.	The Risk Exposure chart shows each risk plotted by its cost consequence and probability.  The probability is expressed in terms of occurrences over the life of the project.  The regions on the graph show where risks fall into areas of low-, moderate-, or high-risk exposure.





14.	Risk Reserve shows the total cost risk exposure and schedule risk exposure compared to the current cost and time risk reserves for the project.  Risk exposure for a risk is calculated by multiplying the probability times its potential negative consequence.  Although the consequences (and therefore the risk exposure) for different risks are not necessarily independent, a first approximation to the total cost risk exposure of the project can be made by adding together the individual cost risk exposures for all risks.  The same  approximation to total schedule risk exposure in time can be made by adding together the individual schedule risk exposures for all risks.





Note:	Risk reserves for cost and schedule should be established at the beginning of the project to deal with unforeseen problems.  The cost and time risk reserve for a project will change over time as some of these reserves are used to mitigate the effects of risks that actually occur and affect the project.





15.	The Anonymous Channel Unresolved Warning indicator shows that project management has received either a warning or bad news about the actual status of the project.





Note:	An open-project culture in which reporting bad news is encouraged is conducive to a healthy project.  Warnings from anonymous or known project personnel should be welcomed and tracked.





16.	The Metrics Problem indicator shows that management has received either a warning or bad news about some of the metrics on the project.





QUALITY:





17.	Defects by Activity displays the number of detected defects open (i.e. yet to be fixed) and the number of defects closed in each phase of the project.  Defects are problems that, if not removed, could cause a program to fail or to produce incorrect results.  Defects are generally prioritized by severity level, with those labeled 1 being the most serious.





Note:	The quality indicators on this chart help you answer the question, “What is the quality of the product right now?”





� Named for Wayne Abba of the Department of Defense.
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Figure 1.  Add Bar Gauge input 
