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For years the software product generation industry has yielded products that run the gantlet in terms of quality and usefulness for end customers.  “Getting it right” involves many factors in the design, development, test, release, and support phases of product development.  Taking an idea and turning it into a product that:

a) the customer values,

b) is willing to pay for, and

c) that is cost effective to:

i. develop & 

ii. support

The idea must be sustainable over a significant period of time to make it a profitable venture for the developing organization.  It needs to be relevant and capture the eye, or mind, of the end user long enough to recapture investment expenses and move on up to earning a profit.

There are many points along the journey from conception to release that the risks and tradeoffs need to be evaluated:

· How much to spend to do X.  Where X is one of the following:

· customer input gathering

· requirements analysis

· tool selection for… (development, testing, analysis, etc)

· methods and standards for… (same or similar list)

· testing

· user verification

· advertising and marketing

· documentation

· packaging

· How long do we take to do X.  Where X is approximately the same list as above. (Note: time = spending)

At the extreme… if you spend nothing you get nothing.  Zero loss, zero gain.  If you invest too much you may never recapture your investment during the lifetime of the product.  This discounts those products where you might not care about the dollar return – sometimes called “strategic” products.

If you invest wisely you have “some measurable” gain.  The objective is to maximize the gain and minimize the investment by applying the right balance(s) for each of the given areas.  One hidden danger, however, is that minimum investment may have hidden costs and negative impacts on staff and / or resources.  Again, balance is called for in looking at the long and short-term investments, impacts, and returns.  If your decisions are full of bad choices and less than thought out risk assessment, you stand to lose some or all of your investment.  If you’re good and/or lucky, you’ll be somewhere in between.  The company investments in the idea or product will pay-off but not at the maximum or with the minimum investment.

Company goals such as: profit, providing value, a sense of contribution, and others need to be considered in this delicate balancing act.  Much of this is obvious and a rehash of why companies are in business in the first place.

The remainder of this paper looks specifically at business investments that focus on products or service functions that require quality assurance and/or testing activities as part of the business development / product lifecycle.

For the purposes of this paper I’ll occasionally refer to the quality assurance / testing functions simply as QA.  This is done, not to place any emphasis or de-emphasis on either quality or test, or to imply that they are the same… it is just for brevity.

Value of QA:

Individual companies, to varying degrees, value the QA function differently.  From one perspective it is an essential, highly visible, and authoritative function that is relied on to assure overall business success.  At the other extreme it is seen as overhead, an area where the minimum investments are made, or as either a “training ground” for development engineers or a dumping ground for those less qualified in the product development arena.

Your company is probably somewhere in-between these extremes.

Cost of Quality

Many authors have covered the cost of quality topic.  Rex Black, in a recent series of articles
 at StickyMinds.com refers to Jim Caplenella’s break down of the cost of quality (CQ) as the cost of conformance plus the cost of nonconformance.

Cquality = Cconformance + Cnonconformance

The conformance costs include all the processes, practices, and techniques that an organization uses to a) prevent defects from occurring and b) detect if a defect exists prior to release (appraisal or testing).  The former would include design reviews, walkthroughs, inspections, and training.  The detection processes include costs for test planning, developing test cases and data, and execution and reporting of test cases.

Nonconformance cost is broken down into the cost of fixing defects that are found prior to release (internal) and the cost of fixing defects found after release (external).  The first, internal, involves the “debug/find and fix” tasks of the typical test, find, fix, re-test cycles that occur during the test phases of a project.  And, as noted in the article, the costs to fix defects increases the further along we are in the development cycle.

The second (external) are the costs that occur when the customer finds the defect.  Typically the costs involved are much higher and the impact much broader.   Then, as the author mentions, there are the intangible costs of angry customers, damage to product and company image, lost business and possibly even lawsuits.  This last issue is also a topic that Charles Mann addresses in his recent article that appeared in Technology Review, “Why Software is so Bad”
.  Mann states that software firms have been able to avoid product liability litigation partly because of the software licensing that customers are forced to agree with.  However, the lawsuits will come and when the costs of litigation go up enough, companies will be forced to bulletproof their code.

Risks of: Under/Over Investing

From the CQ equation, as a business, we need to minimize this cost.  Also, from the equation, if we minimize our investment in prevention and testing, the bulk of the costs will arise from the customer related nonconformance issues.

Under Investing in QA:

· Poor Quality Product(s)

· Overworked staff

· Product recalls

· Damaged product and/or company reputation

· Etc.

Over Investing in QA:

· Cost overruns

· Delayed product releases

· Reliance of “test-in quality” attitude on development side

· Painful resource re-allocation processes (if recognized)

· Etc.

The Rewards

These should be obvious:

· Products that are valued by customers and
make money for the company.

· Satisfied customers who are loyal to the company and
continue to buy their products.

· Staff that is happy and
values their company, job, and career opportunities.

· Company managers looking for and
getting new project ideas off the ground.

· Stockholders that see their investments growing.

Road to Optimization

Corporate quality mandates; 10% improvement in quality; 25% reduction in testing; you’ve probably heard them all before.  Some initiative that is perceived to be an issue trickles down into various efforts and improvement projects that suffer varying failure mechanisms.  However, there are those that succeed and it is probably due to a few individuals who took the time to step back and gain some perspective before leaping in to change something… or anything.  I see three major areas that need to be addressed in improving the overall process.

1) Measure and Model: To properly address any optimization in the overall CQ you need to a) know what it costs now, b) measure the individual contributors to the cost, and c) weight the benefits and tradeoffs of tweaking those costs to, hopefully, dial in a lower CQ.  After doing all that, choose an established process model to embark on a well planned and defined improvement project that can be sustained with resources and management support.  Using a model such as TQC/PDCA, CMM (Capability Maturity Model), and the TPI (Test Process Improvement) can provide templates and ideas for moving organizations in the right direction.

One of the attributes in Tim Komen and Martin Pol’s “Test Process Improvement” model is the test teams “Commitment and Motivation” level
.  This level can be increased by, and is dependent on, various other checkpoints in their improvement model.  As a test manager, I see the highest level of this attribute as one of the major “internal” rewards the company achieves by investing in testing and test process improvements.  The TPI model set of checkpoints that can be used to identify and/or provide highly motivated teams are:

· Test team is involved in the design to provide optimal testability requirements.

· Test team has the knowledge & skills to provide input into a testable design.

· Recommendations of the test team are “seriously” considered by the organization.

· Management supports testers (with people and resources) in working continually on the improvement of test processes.

· Participation in testing is regarded as a “promotion”; testing has a high status.

· A mature development process.  Both time and quality are controlled.

· Test positions are described at an organization level, including career possibilities and reward structures.

2) Invest Early: Another obvious tweak in the process is to reduce cost in testing by increasing investments (cost) in the earlier phases of the development.  Build quality in and don’t try to test defects out.  The consequence of reducing testing investment and NOT investing earlier is to pay for increased support costs and quality recalls.  The short-term investment in dollars at the front end will be negligible compared to the longer-term dollars and damage from dissatisfied customers.  The effect of investing earlier is that your “pure” testing efforts will be less bloated and less expensive.

3) Implement, Adapt, and Manage the Process: Finally, management must also be aware of the overall architecture enough to understand and apply the development processes and lifecycles that fit their organization.  The Agile and SCRUM methods are getting a lot of press of late.  Understanding the tradeoffs, risks, and benefits of applying either a traditional model (waterfall, spiral, iterative) or a set of Agile processes can make a difference in delivery date expectations being met or missed.
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