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The first guarantee of quality 

“The first guarantee of quality in design is in well-informed, well-educated, and well-
motivated designers.  
Quality must be built into designs, and cannot be inspected in or tested in.  
Nevertheless, any prudent development process verifies quality through inspection 
and testing. 

 Inspection by peers in design, by users or surrogates, by other financial specialists 
concerned with cost, reliability, or maintainability not only increases confidence in the 
design at hand, but also provides designers with valuable lessons and insights to be 
applied to future designs.  
The very fact that designs face inspections motivates even the most conscientious 
designers to greater care, deeper simplicities, and more precision in their work.” 

 inIBM sj 4 80 p.419 
In 

Mills, H. 1980. The management of software engineering: part 1: principles of software engineering. IBM Systems Journal 19, issue 4 (Dec.):414-420. 
Direct Copy 
http://trace.tennessee.edu/cgi/viewcontent.cgi?article=1004&context=utk_harlan 
Library header  
http://trace.tennessee.edu/utk_harlan/5/
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In the Cleanroom Method, developed by IBM’s Harlan Mills 
(1980) they reported:  

• “Software Engineering began to emerge in FSD” (IBM Federal Systems Division, 
from 1996 a part of Lockheed Martin Marietta) “some ten years ago [Ed. about 
1970] in a continuing evolution that is still underway: 

• Ten years ago general management expected the worst from software projects 
– cost overruns, late deliveries, unreliable and incomplete software 

• Today [Ed. 1980!], management has learned to expect on-time, within budget, 
deliveries of high-quality software. A Navy helicopter ship system, called 
LAMPS, provides a recent example. LAMPS software was a four-year project of 
over 200 person-years of effort, developing over three million, and integrating 
over seven million words of program and data for eight different processors 
distributed between a helicopter and a ship in 45 incremental deliveries [Ed. 
Note 2%!]s. Every one of those deliveries was on time and under budget 

• A more extended example can be found in the NASA space program, 
• - Where in the past ten years, FSD has managed some 7,000 person-years of 

software development, developing and integrating over a hundred million 
bytes of program and data for ground and space processors in over a dozen 
projects.  

• - There were few late or overrun deliveries in that decade, and none at all in 
the past four years.”
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Mills on Design to Cost
• “To meet cost/schedule commitments based 

on imperfect estimation techniques, a 
software engineering manager must adopt a 
manage-and-design-to-cost/schedule process. 

•  That process requires a continuous and 
relentless rectification of design objectives 
with the cost/schedule needed to achieve 
those objectives.”  

• in   IBM sj 4 80 p.420
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Quinnan: IBM FSD Cleanroom 
Dynamic Design to Cost

Quinnan describes the process control loop used by IBM FSD to ensure that cost targets are met. 
  
'Cost management. . . yields valid cost plans linked to technical performance. Our practice carries cost management farther by 
introducing design-to-cost guidance. Design, development, and managerial practices are applied in an integrated way to ensure 
that software technical management is consistent with cost management. The method [illustrated in this book by Figure 7.10] 
consists of developing a design, estimating its cost, and ensuring that the design is cost-effective.' (p. 473) 
  
 He goes on to describe a design iteration process trying to meet cost targets by either redesign or by sacrificing 'planned 
capability.' When a satisfactory design at cost target is achieved for a single increment, the 'development of each increment can 
proceed concurrently with the program design of the others.' 
  
'Design is an iterative process in which each design level is a refinement of the previous level.' (p. 474) 
  
 It is clear from this that they avoid the big bang cost estimation approach. Not only do they iterate in seeking the 
appropriate balance between cost and design for a single increment, but they iterate through a series of increments, thus 
reducing the complexity of the task, and increasing the probability of learning from experience, won as each increment 
develops, and as the true cost of the increment becomes a fact. 
  
'When the development and test of an increment are complete, an estimate to complete the remaining increments is 
computed.' (p. 474) 
Source: Robert E. Quinnan, 'Software Engineering Management Practices', IBM Systems Journal, Vol. 19, No. 4, 1980, pp. 466~77 
This text is cut from Gilb: The Principles of Software Engineering Management, 1988 
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