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Abstract
Software Risk Master ™ is a predictive tool for early sizing and risk analysis of software projects.  It features a proprietary sizing method that allows software projects to be sized at least six months prior to having full requirements or even any requirements at all.   The risk analysis features of Software Risk Master include those associated with schedule delays, cost overruns, cancellation, poor customer satisfaction, security flaws, and litigation.  By shifting the time when effective sizing and risk analysis can be performed six to 12 months earlier than previously possible, major risks are identified in time to prevent them from occurring.
Software Risk Master™ also includes powerful economic modeling features.  It can predict the development and maintenance costs of applications with or without major risks, and can also suggest solutions to all risks identified.  After risk solutions are selected, Software Risk Master™ can then produce alternative cost estimates that include risk prevention and risk control.

Capers Jones, President; Capers Jones & Associates LLC

CJonesiii@cs.com
401 789 7662

COPYRIGHT © 2007-2008 BY CAPERS JONES & ASSOCIATES LLC.  ALL RIGHTS RESERVED.

Software Risk Master™

Capers Jones

April 25, 2008

*** DRAFT DOCUMENT.  LIMITED DISTRIBUTION ***

Introduction

A majority of large software projects fail or run late.  Unfortunately by the time the problems become visible, it is usually too late to recover.  The best that can occur is to eventually deliver the software with significant cost and schedule overruns and excessive defect levels.  But more than 35% of large applications fail completely and are never finished at all.  These software disasters are usually more than a year late and more than 50% over budget before they are finally stopped.

The new Software Risk Master™ tool designed by Capers Jones is aimed squarely at identifying and preventing software risks long before major projects start.   Using a new sizing method, Software Risk Master™ shifts the time for effective risk analysis six to 12 months earlier than has previously been possible.  This shift provides sufficient time for preventive actions to be taken.  The data that drives Software Risk Master™ comes in part from the lawsuits where Capers Jones was an expert witness as well as approximately 13,000 projects examined.  The major features of Software Risk Master™ include these key predictive abilities:

Early Sizing and Early Warnings:  Software Risk Master™ can be used to size software projects and predict their risks at least six months prior to the start of any software project, due to a proprietary  sizing method based on pattern matching.  This method can be used earlier than any known method.  Sizes are expressed in both function points and “lines of code” metrics.  Because many risks are proportional to application size, early sizing can lead to effective risk avoidance.  Risks are quantified in terms of schedule delays, costs, and quality issues.  A unique feature of the size predictions is that creeping requirements are explicitly predicted.  (Other sizing methods such as standard function point analysis can also be used with Software Risk Master™ if they are available.  However these other methods may not be available until much later than the built-in sizing method of the tool.)

Risk Analysis:  The Software Risk Master™ tool analyzes and quantifies all of the risks and problem areas that cause cancellations, delays, overruns, and litigation.  The Software Risk Master™ tool predicts requirements creep, numbers of bugs or defects, error-prone modules, high complexity levels, bad-fix injections, usability problems, reliability problems, long learning curves, security vulnerabilities, and even customer satisfaction levels.  Software Risk Master™ also predicts errors in test cases themselves, and also predicts test coverage.  Even sociological risks such as loss of key personnel or poor morale are included.

Risk Economics:  The Software Risk Master™ tool includes powerful economic models with “side by side” capabilities.  If a project is predicted to have significant risks, then alternate versions of the same project can be analyzed with different assumptions, such as outsourcing to domestic or offshore vendors; bringing in outsource partners with higher CMM or CMMI levels, or using more powerful quality control methods such as formal inspections.  Software Risk Master™ will suggest effective alternatives for every risk condition.

Specific Risk Predictions:  The Software Risk Master™ tool does not give vague warnings of possible problems.  It provides specific and quantified predictions of the odds of cancellation, the odds of schedule and cost overruns, and even the odds of litigation occurring.  Not only that but Software Risk Master™ predicts the actual month when cancellation is likely to occur, and the accrued costs expended up to the cancellation point.   It predicts the actual numbers of bugs that are likely to occur, and even predicts high-severity defects.  It also predicts schedule slips and cost overruns in terms of actual months of slippage and dollars of potential overruns.  For problems that occur after delivery, such as continuing quality problems, Software Risk Master™ will predict annual defect repair costs and also Cost of Quality (COQ).  An “average” cancelled software project in the 10,000 function point range will cost more than $20,000,000 before it is cancelled.  More than 48 calendar months and 2,000 staff months of effort will be wasted before cancellation occurs.  These are serious wastes of corporate assets and they should not occur at all.  But they occur far too often.

Commercial off the Shelf Software (COTS) Support:  Commercial off the shelf software (COTS) is not trouble free.  Most COTS packages are delivered with hundreds or even thousands of latent bugs.  Software Risk Master™ can predict installation costs and also the probable numbers of bugs or defect encountered in COTS packages.  The larger the COTS application, the more bugs are likely to be present.  Really large applications such as Vista and ERP packages may have thousands of latent defects that can slow installation and cause problems for users.  COTS vendors usually do not provide accurate information on either deployment issues or latent bugs and defects, so Software Risk Manager™  eliminates a gap in the information needed to make sound lease or purchase decisions.

Outsource Contract Support:  About 15% of outsource agreements end within three years because of dissatisfaction on the part of the clients.  About 5% of outsource agreements end in litigation for breach of contract or even fraud.  The most common causes of outsource litigation are poor quality control, poor handling of requirements changes, and excessive cost and schedule delays.  Software Risk Master™ can predict the odds of these problems occurring.  It will even predict the probable costs of litigation should outsourced projects fail.  The tool can also predict the numbers of bugs or defects in software developed under outsource contracts, Including high-severity bugs.  Software Risk Master™ is a powerful tool for specifying both quality and change control in outsource agreements because it predicts such factors even before the agreements are begun when there is still time to change them.

Renovation of Legacy Applications: Legacy applications do not age gracefully.  Many contain “error-prone modules.”  Almost all legacy applications have increases in complexity over time as a result of numerous small and large changes.  Software Risk Master™ can perform risk analyses of legacy applications and then quantify the costs and value of several forms of renovation.  It can also deal with the issues of “data mining” legacy applications to extract latent design and business rules for use in development replacements, or for use with major enhancements.

Security Vulnerabilities:  Applications that contain financial data, trade secrets, classified data, medical records, personal information and other forms of proprietary information are at risk from hacking attacks, spyware, viruses, and other modern threats.  For every application analyzed with Software Risk Master™ the tool will predict the odds of various forms of security threat.  Even more subtle threats such as potential patent violations can be predicted.   At a corporate level, security breaches and recovery from security attacks can add 10% to annual corporate budgets.  Theft of proprietary data can cost millions of dollars and expose corporations to serious risks of litigation as well.   

Portfolio Analysis:  Software portfolios include applications developed in house, by outsource contractors, and by commercial software vendors.  The applications in portfolios range from less than 500 function points to more than 300,000 function points in size.  For a large portfolio with several thousand applications it may be that only a hundred or so have been measured with function point metrics.  It often happens that less than 15% of the total contents of a corporate portfolio have been sized using function point metrics.  Most applications larger than 20,000 function points have not been sized because the costs and schedules of function point analysis are too high.  Most commercial (COTS) applications such as ERP packages have not been sized because vendors do not want size information to be known.  Thousands of small maintenance updates are not sized because the lower limit of standard function point analysis is about 15 function points.   Software Risk Master™ can analyze entire portfolios and produce both function point and lines of code counts for every application.  Even small maintenance changes can be sized by means of the “micro function point” feature.  Commercial applications, service-oriented architecture (SOA) applications, and ERP packages can be sized.  Size Information may be required in cases of tax litigation concerning the asset value of portfolios.  It may also be required as part of the due diligence process associated with mergers and acquisition of corporations with significant software assets.  Software Risk Master™ can also predict latent defects, error-prone modules, and future maintenance costs for entire portfolios, and for each major applications or COTS package within the portfolio. 

Backlog Analysis: Many large corporations have backlogs of applications awaiting development.  These can range from small enhancements of less than 100 function points through major applications in excess of 20,000 function points.  The entire backlog for a large corporation sometimes tops 500,000 function points.  Because of its unique ability to perform sizing and risk analysis before requirements are fully known, Software Risk Master™ can estimate the size, schedules, effort, costs, quality, and risks of every application in corporate backlogs.  This information is useful in prioritizing backlog development sequences and even eliminating applications which might have low returns on investment or excessive risks.
Litigation Analysis:  Since much of the data that drives Software Risk Master™ comes from breach of contract litigation, the tool is also useful in analyzing projects that were either cancelled or had such large overruns that they ended up in court.  The side-by-side comparison feature coupled with the state-of-the-art knowledge base makes it possible to compare the project as it was actually performed against an alternate version that illustrates how it might have performed had best practices been utilized.  In addition to predicting the odds of litigation, Software Risk Master™ also predicts the probable costs of the litigation for the plaintiff and defendant.  An “average” breach of contract lawsuit will cost the plaintiff more than $5,000,000 in legal fees, staff time, and expert witness costs.  The defendant will spend more than $7,000,000.  If the case goes through trial and is not settled out of court, more than 40 calendar months will be needed.  Software Risk Master™ even predicts consequential damages, although such damages may not be allowed in many court cases.  Since litigation is an extremely costly undertaking, it is prudent to use state of the art quality and development methods to lower the odds of litigation occurring.

Learning Curves and Loss of Performance:  When installing and using new applications that are complex and contain bugs or defects, users lose performance and make mistakes for a period of months.  Bugs or defects in the applications themselves make the situation even worse.  This is why deploying large new applications such as ERP packages and SOA applications can take up to 12 months, with much of the time being spent recovering from defects.  Using data disclosed during litigation, Software Risk Master™ can provide insight and quantification into learning curves and performance losses.  Software Risk Master™ predicts a new “Cost of Learning” (COL) value that includes training costs, loss of performance, and recovery from installation bugs and user errors.  Even potential consequential damages are predicted.  Loss of performance while learning to use a complex application such as an ERP package can degrade user performance by more than 10% for more than 6 calendar months.  Sometimes the loss of performance amounts to as much as one month per employee.   

Total Cost of Ownership:  Unlike many standard cost estimating tools, Software Risk Master™ does not stop with estimating development costs.  Its predictions continue on through multiple years of maintenance and enhancement.  This is because many software problems such as poor quality control also continue through the maintenance period.  The eventual final cost estimates from Software Risk Master™ include Cost of Quality (COQ), Total Cost of Ownership (TCO), and a new and proprietary Cost of Learning Curve (COL).   Many of the Information Technology Infrastructure Library (ITIL) metrics are also predicted such as availability and reliability.

Risk Prevention and Recovery:  Software Risk Master™ contains a knowledge base of effective risk prevention and recovery technologies such as joint application design (JAD), formal inspections, and change control methods.  It is not enough merely to predict that risks will occur, it is also necessary to know how to avoid them or minimize their hazards.  For every identified risk, Software Risk Master™ will point out the best preventive methods.  It will also estimate the costs of applying the best risk prevention and control methods.  Software Risk Master™ will even generate curricula for management and software engineering topics that reflect state of the art practices for the kind of project being analyzed. 

Education in Software Economics:  Software Risk Master™ provides model curricula for software engineering, project management, quality assurance, and test personnel.  The tool itself is an excellent educational tool for software economics.  By altering assumptions from “best case” to “worst case” ranges using Software Risk Master™, the full spectrum of software costs from initial startup through four years of usage can be shown for all CMM levels and for other technologies as well.  Development costs, maintenance costs, cost of quality (COQ), total cost of ownership (TCO), and learning curve costs can be analyzed and compared for various assumptions of team capabilities. 

High speed, Low Cost Function Points:  Normal function point analysis cannot be performed before requirements are defined which may take several months.  When function point analysis is performed, certified function point counters average only about 400 function points per day.   Assuming a typical value for consulting rates, that is equivalent to about $6.00 per function point counted.  Because of the slow speed of function point counting and the high costs, many large applications do not use function point metrics.  Very few large systems above 20,000 function points have been measured because the time required for standard function point analysis would be several months, and the cost would be more than $100,000.  By contrast, Software Risk Master™ can be used even before requirements are defined.  Software Risk Master™ operates at a speed of about 300,000 function points per minute.  This means that the high costs and delays associated with standard function point analysis are no longer factors.  Of course function point predictions made before requirements start are likely to be less accurate than standard function point analysis.  The current sizing method of Software Risk Master™ predicts application sizes based on the function point metric defined by the International Function Point Users’ Group (IFPUG).  However the sizing algorithms could be adjusted to also predict sizes based on COSMIC function points, use-case points, web-object points, or any of the other function point variants.  Note that other forms of sizing such as standard function point analysis can also be used with Software Risk Master™.
Ease of Use:  The knowledge that drives Software Risk Master™ is in the tool itself.  From the moment Software Risk Master™ is turned on, it can perform size, risk, and cost estimates in less than a minute.  The only information users need to provide are local salary and burden rate costs (default values are provided), local CMM levels (default values are provided), and defining the application to be analyzed using Software Risk Master’s standard taxonomy of project nature, class, type, scope, and complexity.  A few other optional inputs can also be supplied if desired, such as the probable value of the application.  If value information is provided, Software Risk Master™ will compare the project costs against user-supplied value data and calculate Return on Investment (ROI).

Software Risk Master™ is a new kind of project management tool that can be used in conjunction with standard project management tools such as Microsoft Project and Artemis Views and also with standard cost estimating tools such as COCOMO, KnowledgePlan, SLIM, SEER, SoftCost, and several others.  The proprietary sizing method of Software Risk Master™ can be used with many other management tools.   

The key role of Software Risk Master™ is that it can be used before projects start and therefore earlier than other kinds of project management tools.  Software Risk Master™ brings a new level of precision to risk analysis, quality control, and early software project planning.  Software Risk Master™ can be used at least six months before projects begin.  This is because once risks are identified, time must be allowed to deploy effective counter measures.  

Software Risk Master™ is also unique in that its proprietary sizing method can be used to size COTS packages, Enterprise Resource Planning (ERP) packages, SOA applications, and even open-source applications such as Linux and Firefox.  This means that Software Risk Master™ can predict the number of latent bugs or defects in such packages when they are delivered to users.  It can also predict the learning curves and user problems associated with new and often buggy commercial packages.

Senior managers and project managers will have sufficient time to deploy state of the art methods that will minimize risks and raise the odds of successful development and deployment even for large and complex applications.

The value of Software Risk Master™ goes up with application size.  Small projects below 1,000 function points in size are usually finished more or less on time and are seldom cancelled.  Large systems of 10,000 function points are late more than 50% of the time and cancelled more than 30% of the time.  Really large applications of 100,000 function points or more fail completely more than 50% of the time.  Of applications larger than 100,000 function points that do go to completion, more than 70% are at least 18 months behind schedule when delivered. 
Formal risk analysis using a tool such as Software Risk Master™ is optional for applications below 1000 function points in size.  But for large systems in the 10,000 to 100,000 function point ranges, formal risk analysis should always be performed.   Above 100,000 function points, applications that do not perform formal risk analysis are seldom completed at all, and never completed on time and within budget.

Application Size and Risk Potential:  It has long been known that most serious software risks are directly proportional to the sizes of applications measured with either function point metrics or lines of code metrics.  In the past application size has not been predictable until well after the requirements phase has commenced.  But it often happens that the initial budgets and early cost estimates are created before size information has been available, so large projects are at risk even before the requirements have been analyzed.  When the problems finally are recognized, it is often too later to recover.  Software Risk Master™ addresses this problem with a proprietary early-sizing method based on pattern matching and mathematical modeling.   Software Risk Master™ is unique in that it can predict application size before requirements are known.  Software Risk Master™ can perform sizing and risk analysis more than 6 months before projects even start, which allows time to deploy risk prevention methods.  

Following are 150 size examples that illustrate the versatility of the Software Risk Master™ sizing method:
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	FUNCTION POINTS AND LINES OF CODE SIZES FOR 150 SOFTWARE APPLICATIONS

	
	
	
	
	
	
	
	

	
	Note 1:
	Sizes are not counted, but estimated using Software Risk Master.

	
	Note 2:
	IFPUG counting rules, version 4.2 are assumed for the totals.

	
	Note 3:
	Source code size is expressed in terms of  logical code statements.

	
	Note 4:
	Code size in  physical lines of code would yield different results.

	
	Note 5:
	Software Risk Master is being calibrated.  These are examples only.
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	Application
	
	Size in
	
	
	Lines per

	
	
	
	
	Function Points
	Language
	Total
	Function

	
	
	
	
	(IFPUG 4.2)
	Level
	Source Code
	Point

	
	
	
	
	
	
	
	

	1
	U.S. Air Traffic control
	                 306,324 
	            1.50 
	         65,349,222 
	              213 

	2
	Star Wars missile defense
	                 352,330 
	            3.50 
	         32,212,992 
	                91 

	3
	WWMCCS
	
	                 307,328 
	            3.50 
	         28,098,560 
	                91 

	4
	North Korean air defenses
	                 273,961 
	            3.50 
	         25,047,859 
	                91 

	5
	Oracle
	
	
	                 310,346 
	            4.00 
	         24,827,712 
	                80 

	6
	Israeli air defense system
	                 300,655 
	            4.00 
	         24,052,367 
	                80 

	7
	Iran's air defense system
	                 260,100 
	            3.50 
	         23,780,557 
	                91 

	8
	SAP
	
	
	                 296,764 
	            4.00 
	         23,741,088 
	                80 

	9
	NSA Echelon
	
	                 293,388 
	            4.50 
	         20,863,147 
	                71 

	10
	Aegis destroyer C&C
	                 253,088 
	            4.00 
	         20,247,020 
	                80 

	11
	IBM MVS
	
	
	                 104,738 
	            3.00 
	         11,172,000 
	              107 

	12
	Microsoft VISTA
	
	                 157,658 
	            5.00 
	         10,090,080 
	                64 

	13
	Microsoft XP
	
	                 126,788 
	            5.00 
	           8,114,400 
	                64 

	14
	Airline reservation system
	                   38,392 
	            2.00 
	           6,142,689 
	              160 

	15
	Microsoft Office Professional 
	                   93,498 
	            5.00 
	           5,983,891 
	                64 

	16
	VA Patient monitoring
	                   23,109 
	            1.50 
	           4,929,910 
	              213 

	17
	NSA code decryption
	                   35,897 
	            3.00 
	           3,829,056 
	              107 

	18
	FBI Carnivore
	
	                   31,111 
	            3.00 
	           3,318,515 
	              107 

	19
	IBM IMS data base
	
	                   14,912 
	            1.50 
	           3,181,283 
	              213 

	20
	FBI fingerprint analysis
	                   25,075 
	            3.00 
	           2,674,637 
	              107 

	21
	Nuclear reactor controls
	                   19,084 
	            2.50 
	           2,442,747 
	              128 

	22
	NASA space shuttle
	
	                   23,153 
	            3.50 
	           2,116,878 
	                91 

	23
	F115 avionics package
	                   22,481 
	            3.50 
	           2,055,438 
	                91 

	24
	LexisNexis Legal analysis
	                   22,434 
	            3.50 
	           2,051,113 
	                91 

	25
	Russian weather satellite
	                   22,278 
	            3.50 
	           2,036,869 
	                91 

	26
	NASA Hubble controls
	                   21,632 
	            3.50 
	           1,977,754 
	                91 

	27
	Shipboard gun controls
	                   21,199 
	            3.50 
	           1,938,227 
	                91 

	28
	Oil refinery process control
	                   17,203 
	            3.00 
	           1,834,936 
	              107 

	29
	M1 Abrams battle tank
	                   19,569 
	            3.50 
	           1,789,133 
	                91 

	30
	Boeing 747 avionics package
	                   19,446 
	            3.50 
	           1,777,951 
	                91 

	31
	NASA Mars rover
	
	                   19,394 
	            3.50 
	           1,773,158 
	                91 

	32
	Order entry system
	
	                   18,052 
	            3.50 
	           1,650,505 
	                91 

	33
	Oil refinery process control
	                   17,471 
	            3.50 
	           1,597,378 
	                91 

	34
	Corporate cost accounting
	                   17,378 
	            3.50 
	           1,588,804 
	                91 

	35
	Tomahawk cruise missile
	                   17,311 
	            3.50 
	           1,582,694 
	                91 

	36
	ITT System 12 telecom
	                   17,002 
	            3.50 
	           1,554,497 
	                91 

	37
	ADP Payroll application
	                   16,390 
	            3.50 
	           1,498,554 
	                91 

	38
	Inventory management
	                   16,239 
	            3.50 
	           1,484,683 
	                91 

	39
	Natural language translation
	                   20,350 
	            4.50 
	           1,447,135 
	                71 

	40
	American Express billing
	                   20,141 
	            4.50 
	           1,432,238 
	                71 

	41
	Patriot missile controls
	                   15,392 
	            3.50 
	           1,407,279 
	                91 

	42
	IRS income tax analysis
	                   19,013 
	            4.50 
	           1,352,068 
	                71 

	43
	Brain/Computer interface
	                   25,327 
	            6.00 
	           1,350,757 
	                53 

	44
	Cruise ship navigation
	                   18,896 
	            4.50 
	           1,343,713 
	                71 

	45
	MRI medical imaging
	                   18,785 
	            4.50 
	           1,335,837 
	                71 

	46
	Denver Airport luggage
	                   16,661 
	            4.00 
	           1,332,869 
	                80 

	47
	Google search engine
	                   18,640 
	            5.00 
	           1,192,958 
	                64 

	48
	Skype
	
	
	                   21,202 
	            6.00 
	           1,130,759 
	                53 

	49
	Data Warehouse
	
	                   21,895 
	            6.50 
	           1,077,896 
	                49 

	50
	Motor vehicle registrations
	                   10,927 
	            3.50 
	               999,065 
	                91 

	51
	America On Line (AOL)
	                   14,761 
	            5.00 
	               944,713 
	                64 

	52
	FEDEX shipping controls
	                   17,378 
	            6.00 
	               926,802 
	                53 

	53
	Ask search engine
	
	                   16,895 
	            6.00 
	               901,060 
	                53 

	54
	Animated film graphics
	                   21,813 
	            8.00 
	               872,533 
	                40 

	55
	Travelocity
	
	                   19,383 
	            8.00 
	               775,306 
	                40 

	56
	Insurance claims handling
	                   10,491 
	            4.50 
	               745,995 
	                71 

	57
	EBAY transaction controls
	                   16,233 
	            7.00 
	               742,072 
	                46 

	58
	State wide child support
	                   13,823 
	            6.00 
	               737,226 
	                53 

	59
	Linux
	
	
	                   17,505 
	            8.00 
	               700,205 
	                40 

	60
	Toyota robotic mfg.
	
	                   14,019 
	            6.50 
	               690,152 
	                49 

	61
	Vonage VOIP
	
	                   13,811 
	            6.50 
	               679,939 
	                49 

	62
	Quicken 2006
	
	                   11,339 
	            6.00 
	               604,761 
	                53 

	63
	NVIDIA graphics card
	                      3,573 
	            2.00 
	               571,637 
	              160 

	64
	Apple I Phone
	
	                   19,366 
	          12.00 
	               516,432 
	                27 

	65
	SAS statistical package
	                   10,380 
	            6.50 
	               511,017 
	                49 

	66
	Oracle CRM Features
	                      6,386 
	            4.00 
	               510,878 
	                80 

	67
	Amazon web site
	
	                   18,080 
	          12.00 
	               482,126 
	                27 

	68
	Apple Leopard
	
	                   17,884 
	          12.00 
	               476,898 
	                27 

	69
	U.S. Patent applications
	                      4,429 
	            3.50 
	               404,914 
	                91 

	70
	Second Life web site
	                   14,956 
	          12.00 
	               398,828 
	                27 

	71
	Lasik surgery (wave guide)
	                      3,505 
	            3.00 
	               373,832 
	              107 

	72
	Chinese submarine sonar
	                      4,017 
	            3.50 
	               367,224 
	                91 

	73
	EZPass vehicle controls
	                      4,571 
	            4.50 
	               325,065 
	                71 

	74
	Enterprise Java Beans
	                      5,877 
	            6.00 
	               313,434 
	                53 

	75
	Microsoft DOS
	
	                      1,344 
	            1.50 
	               286,709 
	              213 

	76
	Software renovation tool
	                      5,170 
	            6.00 
	               275,750 
	                53 

	77
	Computer BIOS
	
	                         857 
	            1.00 
	               274,243 
	              320 

	78
	Microsoft Excel 2007
	                      3,969 
	            5.00 
	               254,006 
	                64 

	79
	Patent data mining
	
	                      4,751 
	            6.00 
	               253,400 
	                53 

	80
	ITMPI web site
	
	                   11,033 
	          14.00 
	               252,191 
	                23 

	81
	All-in-one printer
	
	                      1,780 
	            2.50 
	               227,893 
	              128 

	82
	DNA Analysis
	
	                      6,213 
	            9.00 
	               220,918 
	                36 

	83
	Citizens bank on-line
	                      3,917 
	            6.00 
	               208,927 
	                53 

	84
	Microsoft Outlook
	
	                      3,200 
	            5.00 
	               204,792 
	                64 

	85
	SpySweeper antispyware
	                      2,108 
	            3.50 
	               192,757 
	                91 

	86
	Microsoft Word 2007
	                      2,987 
	            5.00 
	               191,152 
	                64 

	87
	Bank ATM controls
	
	                      3,625 
	            6.50 
	               178,484 
	                49 

	88
	Artemis Views
	
	                      2,507 
	            4.50 
	               178,250 
	                71 

	89
	Sun D-Trace utility
	
	                      3,309 
	            6.00 
	               176,501 
	                53 

	90
	Laser printer driver
	
	                      1,248 
	            2.50 
	               159,695 
	              128 

	91
	Adobe Illustrator
	
	                      2,151 
	            4.50 
	               152,942 
	                71 

	92
	MapQuest
	
	                      3,793 
	            8.00 
	               151,709 
	                40 

	93
	PBX switching system
	                      1,592 
	            3.50 
	               145,517 
	                91 

	94
	SPR Checkpoint
	
	                      1,579 
	            3.50 
	               144,403 
	                91 

	95
	AutoCAD
	
	
	                      1,768 
	            4.00 
	               141,405 
	                80 

	96
	Seismic analysis
	
	                      1,492 
	            3.50 
	               136,438 
	                91 

	97
	Automobile fuel injection
	                         842 
	            2.00 
	               134,661 
	              160 

	98
	Software code restructuring
	                      1,658 
	            4.00 
	               132,670 
	                80 

	99
	Sidewinder missile controls
	                      1,450 
	            3.50 
	               132,564 
	                91 

	100
	Anti-lock brake controls
	                         826 
	            2.00 
	               132,144 
	              160 

	101
	SPR KnowledgePlan
	
	                      1,785 
	            4.50 
	               126,963 
	                71 

	102
	Microsoft Project 2007
	                      1,963 
	            5.00 
	               125,631 
	                64 

	103
	Microsoft Visual Basic
	                      1,900 
	            5.00 
	               121,631 
	                64 

	104
	Palm OS
	
	
	                      1,310 
	            3.50 
	               119,772 
	                91 

	105
	Windows Mobile
	
	                      1,858 
	            5.00 
	               118,900 
	                64 

	106
	Norton anti-virus software
	                      2,068 
	            6.00 
	               110,300 
	                53 

	107
	ChessMaster 2007 game
	                      2,227 
	            6.50 
	               109,647 
	                49 

	108
	PRICE-S
	
	
	                      1,486 
	            4.50 
	               105,642 
	                71 

	109
	Toyota Prius engine
	
	                      1,092 
	            3.50 
	                 99,867 
	                91 

	110
	Property tax assessments
	                      1,379 
	            4.50 
	                 98,037 
	                71 

	111
	SLIM
	
	
	                      1,355 
	            4.50 
	                 96,342 
	                71 

	112
	Cochlear implant (internal)
	                      1,041 
	            3.50 
	                 95,146 
	                91 

	113
	IRA account management
	                      1,281 
	            4.50 
	                 91,096 
	                71 

	114
	Music synthesizer
	
	                      1,134 
	            4.00 
	                 90,736 
	                80 

	115
	Sony PlayStation game
	                      1,622 
	            6.00 
	                 86,502 
	                53 

	116
	Software complexity analyzer
	                      1,202 
	            4.50 
	                 85,505 
	                71 

	117
	COCOMO II
	
	                      1,178 
	            4.50 
	                 83,776 
	                71 

	118
	Microsoft Links golf game
	                      1,564 
	            6.00 
	                 83,393 
	                53 

	119
	Digital camera controls
	                      1,285 
	            5.00 
	                 82,243 
	                64 

	120
	Motorola cell phone
	                      1,507 
	            6.00 
	                 80,347 
	                53 

	121
	APAR analysis and routing
	                         866 
	            3.50 
	                 79,197 
	                91 

	122
	Configuration control
	                      1,093 
	            4.50 
	                 77,705 
	                71 

	123
	Smart bomb targeting
	                      1,154 
	            5.00 
	                 73,864 
	                64 

	124
	Mozilla Firefox
	
	                      1,340 
	            6.00 
	                 71,463 
	                53 

	125
	Consumer credit report
	                      1,267 
	            6.00 
	                 67,595 
	                53 

	126
	Casio atomic watch
	
	                         993 
	            5.00 
	                 63,551 
	                64 

	127
	JAVA compiler
	
	                      1,185 
	            6.00 
	                 63,186 
	                53 

	128
	COCOMO I
	
	                         883 
	            4.50 
	                 62,794 
	                71 

	129
	GPS navigation system
	                      1,518 
	            8.00 
	                 60,730 
	                40 

	130
	Intel Math function library
	                      1,627 
	            9.00 
	                 57,842 
	                36 

	131
	Nintendo Game Boy DS
	                      1,002 
	            6.00 
	                 53,455 
	                53 

	132
	CAI APO (original estimate)
	                      1,332 
	            8.00 
	                 53,288 
	                40 

	133
	Football bowl selection
	                         992 
	            6.00 
	                 52,904 
	                53 

	134
	Google Gmail
	
	                      1,306 
	            8.00 
	                 52,232 
	                40 

	135
	Function point workbench
	                         714 
	            4.50 
	                 50,800 
	                71 

	136
	SPR SPQR/20
	
	                         699 
	            4.50 
	                 49,735 
	                71 

	137
	Apple I Pod
	
	                      1,408 
	          10.00 
	                 45,054 
	                32 

	138
	Instant messaging
	
	                         687 
	            5.00 
	                 43,944 
	                64 

	139
	Quick Sizer Commercial
	                         794 
	            6.00 
	                 42,326 
	                53 

	140
	LogiTech cordless mouse
	                         736 
	            6.00 
	                 39,267 
	                53 

	141
	CAI APO (revised estimate)
	                         761 
	            8.00 
	                 30,450 
	                40 

	142
	Wikipedia
	
	                      1,142 
	          12.00 
	                 30,448 
	                27 

	143
	Golf handicap analyzer
	                         662 
	            8.00 
	                 26,470 
	                40 

	144
	Denial of service virus
	                         138 
	            2.50 
	                 17,612 
	              128 

	145
	ILOVEYOU computer worm
	                            22 
	            2.50 
	                   2,838 
	              128 

	146
	Keystroke logger virus
	                            15 
	            2.50 
	                   1,886 
	              128 

	147
	MYDOOM computer virus
	                              8 
	            2.50 
	                   1,045 
	              128 

	148
	Quick Sizer prototype
	                            30 
	          20.00 
	                       480 
	                16 

	149
	APAR bug report
	
	                        3.85 
	            3.50 
	                       352 
	                91 

	150
	Screen format change
	                        0.87 
	            4.50 
	                         62 
	                71 

	
	
	
	
	
	
	
	

	
	AVERAGE
	
	
	                   33,269 
	            4.95 
	           2,152,766 
	                65 
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As can be seen from these examples, Software Risk Master™ can size any known form of software application:  Systems software, commercial packages, embedded software, information systems, web applications, medical systems, and even classified defense applications.  The range of Software Risk Master™ size predictions runs from fractional or “micro function points” up to a current maximum of 1,000,000 function points.  Currently the largest known software applications are in the range of 300,000 function points.
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