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Cri$cal Factor Dynamic Risk Control: 
 the use of Planguage tools  

– requirement quan$fica$on, Impact 
Es$ma$on and Evolu$onary Feedback – 
 in discovering risks and mi$ga$ng them. 

Especially and originally for 
The Gilb Annual London Seminar 

June 23‐27 2008 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215 Hits for Risk in CE Book 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Threats ‐> NegaMve DeviaMon 
•  Should we  

– manage the threats, or 

– Manage the devia$on? 
•  From Plan 

3 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Risk Analysis OpMons 
SpeculaMon   ‐> Reality ObservaMon 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Arguments about Analyzing Threats 

•  For    (Threat Analysis) 
–  They are early (before deviaMon) 
–  We can idenMfy many threats in 

advance from experience 

•  Against    (Threat Analysis) 
–  There are ‘infinitely’ many threats 
–  We cannot know what they ‘all’ are 

•  We can easily miss some important 
ones – we are doomed to miss some 

–  Most ‘threats’ will  
•  never happen,  
•  or will never be important for us 
•  Or will never cause significant 
negaMve deviaMon 

–  We can use too much $me  
•  to analyze threats/miMgaMons 
•   that will never happen 

5 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José Raúl Capablanca (1888‐1942) 
world chess champion from 1921 to 1927 

•  Capablanca was
 once asked 
–   how many moves
 he saw ahead?,  

–  he replied that 
–   he only saw one
 move ahead 

–   but that he
 always saw the
 right move. 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The Point: 
Less speculation, more response to reality 

•  Maybe, by examining large poten6al
 sets of factors and poten6al many‐step
 risk models 
–  We are using too much resource
 (analysis and real Mme) 

•  By making a strong next move  
–  (an evoluMonary step delivery) 
–  You can befer use your analyMcal
 capacity 

•   to understand the consequences of the
 reac6on to that move (opponent’s move) 

–  And possibly make even smarter ‘next
 move’ 

–  The ROI of thinking $me might be
 befer.  7 www.gilb.com 

We do not have infinite Mme 
To explore threats 

But it might be useful!  

Example of CEO Thinking of Risks 
In Advance, in Planguage 

•  Of course a non‐confidenMal version. 

Jennifer Pennington, CEO 
Pin-Up Golf, Inc.  
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QuesMons for you 

•  As we look at this example: 
– Which elements of the specificaMon of the
 objecMve 

– HELP US  
•  IDENTIFY RISK  

–   (become conscious of risk) 

•  SPECIFY RISK    
–   (make potenMal threats visible to others) 

•  MITIGATE RISK?    
–  (give us a checklist of things to miMgate, or miMgaMon
 soluMons themselves) 

www.gilb.com 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Compe66veness 1 of 3 
Compe66veness 

Ambition: Largest 3rd party developer 
mobile community, demonstrably 
superior on all Key Use Cases to any 
competitor. <- CEO 19 April 2004.


Enterprise Creden$als <‐6.8 SPS, 
Ini$ally. Now defined 

Type: Strategic Business Objective. __

Version: 4/22/04 9:43 am

Confidentiality: EXAMPLE

Spec Owner:  Simon X

Result Responsible:  MARY

Source: <?>

Past [H1 2004]: ~ 0% <-CEO.   
Rationale: there are few enterprises that 
today use their phones beyond simple 
voice. <-CEO


Ambition: ensure that Corporate licensees have more 
than X% of Enterprise deployment, 


Scale: % Market Share of 
defined Enterprise (default All 
Enterprise) deployment that 
Corporate Licensees have. 

Enterprise: defined as: phones used by Fortune 1000 
and SME (Small Medium Enterprise)/SOHO (Small 
Office Home Office) for services and communication 
beyond simple voice.


Measurement Process [Longer Term]: <Gartner/IDC/
other analyst to produce the stats>.


Measurement Process [H2 short term]: <count the 
number of network operators actually currently 
supporting Corporate Licensees in Corporate 
(hopefully Enterprise) Sales.> In addition, we can 
look at licensee spend on SXXB (Corporate Enterprise 
Advisory Board). 
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Compe66veness 2 of 3 
Goal [H1 2005, Enterprise, If 
this market actually emerges] 
25% ±10%? <-CEO. 

Assertion: this market will 
suddenly emerge <-CEO


Goal [H2 2006]: 40%±10%? 
<-CEO


Goal [2010] 70% ±20%?  <- 
Guess CEO


Fail [H2 2006, If this market 
emerges]:  < 25% <-CEO


Rationale:   (Fundamental 
Objective, Big Bill Sidelined)  
ensuring  that Big Bill does not 
secure Dominance (<more than 
2x relative market share> <-
CEO)  in enterprise terminals.


Value: <Big Bill are not able to 
leverage their dominance in the 
corporate sector to break into 
Enterprise consumer market.> 
Corporate protects its market 
share in consumer area.>. <A 
very big number £>  <-CEO


11 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Compe66veness 3 of 3 
Risks (of not meeting Goal):  

R1: pressure to include consumer market 
PREQs in the product drives out the 
PREQs required for Enterprise. <-CEO 
R2: core enterprise partners fail to invest 
alongside Corporate. <-CEO 
R3. Corporate licensees fail to invest 
<sufficiently> to support Corporate and 
the licensees ambitions. Note their 
marketing people have same conflict as in 
R1.<-CEO 
R4. Corporate geographic footprint blinds 
it to the Enterprise market. The fact we 
are strong in Europe, will be in Japan, but 
small position in USA. <-CEO 
R5. Big Owner developments of Enterprise 
enabling technology are located within 
Big Owner layers of technology, and are 
therefore blocked to other Corporate 
licensees who are not Big Owner 
licensees.<-CEO 
R6. RIM Blackberry are refused to support 
Corporate OS – Corporate licensees are 
refused to license RIM technology 
because of patent risks. <-CEO 
R7: if Big Bill bundling of phones plus 
Exchange server 2003 is a market-winning 
proposition. Their classic bundling 
strategy is applied. <- CEO 
R8: others…. Can be added , but not now. 

Issues (to be resolved): 

I1: can we get Gartner to measure this 
market in a way we find acceptable (not 
the PC market tradition they have)? <-CEO  
I2: will licensees support SEAB? <-CEO 
I3: How will EU anti trust ruling on Big Bill 
be implemented.? If bundling is blocked, 
or API’s are opened by EU, or then MS 
proposition is weakened.<- CEO 
I4: can Corporate ensure effective 
cooperation between Series 60 and UIQ to 
allow Enterprise vendors access to the 
entire Corporate base with minimum 
effort? <-CEO 
I5.  etc. 

Dependencies (must be in place before we 
can reach Goal): 
D1:  none? 

Impacted by:  
Middleware Provider Support, Operator 
Endorsement, Analyst Support, SEAB and 
SEAC Support. <- 2.5 and 2.6 EGMP, 
Data Services? <- 2.6 EGMP,  
Supports: Big Bill Sidelined 
Is Part of Competitiveness 

12 www.gilb.com 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Nothing wrong with doing this
 advance thinking 

•  But, 
•  You need to validate
 this “hypothesis” 

•  As soon as possible 
•  As realisMcally as
 possible 

•  Don’t put all you risk
 management eggs in
 one basket 

13 www.gilb.com 

“Uncertainty is about variables we really care about”  
 (Mafhew Leitch , London Seminar on Risk, 25 June 2008)  

•  Scoqsh ExecuMves
 compared risk register
 and criMcal success
 factors 

•  They were a mirror
 image 

•  If so, then we,  might
 focus on the CriMcal
 Factors, as the de facto
 risk register 

•  Which is what my talk is
 about 

14 www.gilb.com 

Leitch Scalar Risk Analysis Table 

15 www.gilb.com 

DeviaMon from Average 

www.gilb.com  16 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Arguments about using Actual Output Deviation 
itself,  

to get control of results 

•  Fewer things to monitor (criMcal few) 
•  Our focus is on results, value 

–  Our management and other stakeholders will 
•  Understand and be moMvated 

•  We can deal with it very early 
–  Next week and every week using EvoluMonary project 

management 
•  Using selected ‘causes’ (potenMal threats, but REAL ones) 
•  Extremely  complex threats (many causes)  

–  Are more likely to be discovered early, at all 
–  Can be removed as soon as sensed, 

•  Before any real harm is done 

17 www.gilb.com 

AssumpMons 

•  ‘Normal Culture” 
– Will take care of normal 
and well‐understood risks 
•  Policy 
•  RegulaMons 
•  Previous System Structure 
•  Approval Instances 
•  Contractual Requirements 
•  Other Requirements 

– We are concerned about 
unknowns and forgofens 

18 www.gilb.com 

When you find ± deviaMon from expected 
results, you can then analyze the causes  

•  Dave Gelperin  (23 June 2008) 
– "Keep looking for "unexpected" 

things.  
–  When you detect one, 

thoroughly investigate” 

•  hfp://www.livespecs.com/ 

•    
19 www.gilb.com 

The Risk Policy 
•  All  

–  criMcal requirements (variables, constraints, targets, 
condiMons, qualiMes, limited resources 

– Will be specified, and agreed, in testable form. 
– And will be quality controlled against our standards 
before Exit to next process. 

•  All ‘Development’ will be  
–  done in small (2%, weekly) increments 
– High value first 

•  High perceived risk instances, being one type of ‘high value’ 
– Will move from pilot to realisMc useful systems  

•  In an afempt to show surprising deviaMons 
–  To cure negaMve deviaMon causes 
–  To exploit posiMve opportuniMes 

20 www.gilb.com 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Evo Reduces Complexity of Threat
 Analysis 

•  If a collecMon of 50 elements, together, leads to at least one
 problem, then there might be faults in one or more of the
 elements.  

•   In fact each element can be either ok or faulty.   
•  That gives us 2^50 paferns of ok/not ok across the 50 elements.   
•  Since there is a fault overall the pafern where every element is ok

 must be subtracted from the total.20^50 ‐ 1 =
 1,125,899,906,842,620 

•  In other words, about 1.1259 quadrillion.   
–  Quite a big number 

•  .Having said that, even if we just had to search for the fault by
 checking each of 50 elements that's 50 rather than 1
 (evo).Mafhew Leitch June 26 2008 London 

www.gilb.com  21 

No Cure No Pay 
Managing Risks In PracMce 

•  “it was not unMl summer
 of 1809  that the main
 sum due to him (by
 navy), over £17,000, was
 paid” 

•  “agreement.. He should
 receive a sum equivalent
 to the saving made by his
 block machines in a year” 

www.gilb.com  22 
Marc Brunel  

(father of Isambard Kingdom Brunel) 

ConFIRMit PresentaMon 
Trond Johansen 

Tom Gilb Version 
May 7/June 3 2005 

Trond Johansen 
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Requirements ‐ 3, Real Example of Spec 
Usability.Produc$vity               (taken from Confirmit 8.5 development) 

Scale for quan$fica$on: Time in minutes to set up a typical specified Market Research‐report 
Past Level [Release 8.0]: 65 mins.,  

Tolerable Limit [Release 8.5]: 35 mins.,  
Goal [Release 8.5]: 25 mins.  

     Note: end result was actually 20 minutes  

Meter [Weekly Step]: Candidates with Reportal experience, and with knowledge of MR‐specific repor$ng features, 
performed a set of predefined steps, to produce a standard MR Report.  

•  Our new focus is on the day‐to‐day opera$ons of our Market Research users,  
–  not a list of features that they might or might not like. 50% never used! 

–   We KNOW that increased efficiency, which leads to more profit, will please them.             
–  The ‘45 minutes actually saved  x thousands of customer reports’  

•  = big $$$ saved 

•  A{er one week we had defined more or less all the requirements for the next version (8.5) of Confirmit.  

24 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FIRM (Future InformaMon Research Management, Norway) 
 project step planning and accounMng:  

using an Impact EsMmaMon Table 

•  IET for MR Project – Confirmit (<‐FIRM Product Brand) 8.5 
•  Solu$on: Recoding 

–  Make it possible to recode variable on the fly from Reportal.  
–  EsMmated effort: 4 days 
–  Es$mated ProducMvity Improvement: 20 minutes  (50% way to Goal) 
–  actual result 38 minutes (95% progress towards Goal) 

Trond Johansen 

25 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EVO Plan Confirmit 8.5 
4 product areas were afacked in all: 25 QualiMes concurrently, one 

quarter of a year. Total development staff = 13    

9 
8 

3 
3 

Trond Johansen 
26 www.gilb.com 

 EVO‐week cycle 
                 
 
 
 

Development Team 
Users 
(PMT, 
Pros, 
Doc 

writer, 
other)  

CTO (Sys Arch, 
Process Mgr)  

QA (Configuration 
Manager & Test 

Manager)  

Friday  PM: Send Version 
N detail plan to 
CTO + prior to 
Project Mgmt 
meeting 

 PM: Attend Project 
Mgmt meeting: 
12.00-15.00 

 Developers: Focus 
on genereal 
maintenance work, 
documentation. 

 

  Approve/reject 
design & Step 
N 

 Attend Project 
Mgmt meeting: 
12-1 5  

 Run final build 
and create setup 
for Version N-1. 

  Install setup on 
test servers 
(external and 
internal) 

 Perform initial 
crash test and 
then release 
Version N-1 

 

Monday 
 

 Develop test code 
& code for Version 
N 

 

 Use 
Version 
N-1  

 

  Follow up CI 
 Review test 

plans, tes t s  

Tuesday  Develop Test Code 
& Code for Version 
N 

  Meet with users to 
Discuss Action 
Taken Regarding 
Feedback From 
Version N- 1  

 Meet with 
develope
rs to give 
Feedbac
k and 
Discuss 
Action 
Taken 
from 
previous 
actions  

 System 
Architect to 
review code 
and test cod e  

 Follow up CI 
 Review test 

plans, tests 
 

Wednesday  Develop test code 
& code for Version 
N 

 

   Review test 
plans, tests 

 Follow up CI 

Thursday   Complete Test 
Code & Code for 
Version N 

 Complete GUI 
tests for Version N-
2 

 

   Review test 
plans, tests 

 Follow up CI 

 

27 www.gilb.com 

Code quality – ”green” week 
Invented by Confirmit 2005 

•  In these ”green” weeks, some of the deliverables will be less visible for 
the end users, but more visible for our QA department. 

•  We manage code quality through an Impact EsMmaMon table. 

Speed 
Maintainability Doc. Code 
Nunit Tests 
Peer Tests 
FxCop 
TestDirector Tests 
Robustness Correctness 
Robustness Boundary Condi$ons 
Speed 
Resource usage CPU 
Maintainability Doc. Code 
Synchroniza$onStatus/Nunit Tests 

“Refactoring” 

28 www.gilb.com 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EVO’s impact on Confirmit product qualiMes  
First Quarter (2003) 

•  Only 5 of 25 highlights of the impacts are listed here 

Description of requirement/work task Past Status 

Usability.Productivity: Time for the system to generate a survey 7200 sec 15 sec 

Usability.Productivity: Time to set up a typical specified Market Research-
report (MR) 

65 min 20 min 

Usability.Productivity: Time to grant a set of End-users access to a Report 
set and distribute report login info. 

80 min 5 min 

Usability.Intuitiveness: The time in minutes it takes a medium experienced 
programmer to define a complete and correct data transfer definition with 
Confirmit Web Services without any user documentation or any other aid 

15 min 5 min 

Performance.Runtime.Concurrency: Maximum number of simultaneous 
respondents executing a survey with a click rate of 20 sec and an response 
time<500 ms, given a defined [Survey-Complexity] and a defined [Server 
Configuration, Typical] 

250 users 6000 

 

Release 8.5 
29 www.gilb.com 

IniMal perceived value of the new release 
(Base 73 people) 

Base: 73 

30 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Evo’s impact on Confirmit 9.0 product qualiMes 
The Second Quarter Results 2003 1/2 

Productivity 

Intuitiveness 
Product quality 

Time reduced by 38% Time in minutes for a defined advanced 
user, with full knowledge of 9.0 
functionality, to set up a defined advanced 
survey correctly. 

Probability increased 
by 175% 

Probability that an inexperienced user can 
intuitively figure out how to set up a defined 
Simple Survey correctly. 

Customer value  Description 

Productivity 
Product quality 

Time reduced by 83% 
and error tracking 
increased by 25% 

Time (in minutes) to test a defined survey 
and identify 4 inserted script errors, starting 
from when the questionnaire is finished to 
the time testing is complete and is ready for 
production. (Defined Survey: Complex 
survey, 60 questions, comprehensive 
JScripting.) 

Customer value  Description 

31 www.gilb.com 

Evo’s impact on Confirmit 9.0 product qualiMes 
The Second Quarter Results 2003            2/2 

Number of responses 
increased by 1400% 

Number of responses a database can 
contain if the generation of a defined table 
should be run in 5 seconds. 

Performance 

Number of panelists 
increased by 700% 

Ability to accomplish a bulk-update of X 
panelists within a timeframe of Z second 

Scalability 

Performance 
Product quality 

Number of panelists 
increased by 1500%  

Max number of panelists that the system 
can support without exceeding a defined 
time for the defined task, with all 
components of the panel system 
performing acceptable. 

Customer value  Description 

So, can your projects ‘brag’ about such good results, 
In such a short time,  

with your customers encouragement? 
32 www.gilb.com 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IniMal qualitaMve feedback on the new release  
" ... keep up the good work."  

"It looks like you have listened to the people  
that actually use the sodware daily and  
aimed to make it easier for them ... "  

“I was very impressed with the version 9.0” 

•  Seminar observations 

–  On several occasions, customers gave spontaneous "WOWs" and 

applauses!  
–  The training room in London was literally packed with people eager 

to test the new version.  
–  Several clients asked if they could access the test server from 

home as well.  
–  Great participation rate; 95% of all registered people showed up. 


Or - 

33 www.gilb.com 

004-11-29: Press Release from FIRM 
New version of Confirmit increases  user produc$vity up to 80 percent 

NOVEMBER 29th, 2004 
•  : FIRM, the worldﾕs leading provider of online survey & reporting software, today announced the release of 

a new version of Confirmit delivering substantial value to customers including increased user productivity of 
up to 83 percent. 

•  FIRM is using Evolutionary (EVO) development to ensure the highest focus on customer value 
through early and continuous feedback from stakeholders. A key component in EVO is measuring the 
effect new and improved product qualities have on customer value. Increased customer value in Confirmit 
9.0 includes:･  

–  Up to 175 percent more intuitive user interface.  
–  Up to 80 percent increased user productivity in questionnaire design and testing.  
–  Up to 1500 percent increased performance in Reportal and Panel Management*Features delivering increased customer 

value include: 
–  A completely new and state-of-the-art user interface.  
–  Random Data Generator enabling automated testing of questionnaires･   
–  Real-time Script Checker for on-the-fly script validation･   
–  Block Randomization of questions to avoid respondent bias･   
–  Reportal BitStream for fast online tabulation on high volume of responses-  
–  We are very pleased to see major improvements in Confirmit 9.0, including updates to both the user interface and 

survey engine. We plan to deploy this new version when it becomes available to server customers, stated Alex 
Grinberg, Greenfield Online's Chief Information Officer. -  

•  We believe the improvements in Confirmit 9.0 will benefit Greenfield Online's survey programming, data collection and data delivery 
capabilities, helping us to bring even more value to our clients. 

–  FIRMﾕs VP of Marketing, Kjell Øksendal, comments; - FIRM, through evolutionary development, is able to substantially 
increase customer value by focusing on key product qualities important for clients and by continuously asking for their 
feedback throughout the development period.  

–  Confirmit is used by the leading market research agencies worldwide and Global 1000 companies, and together, we 
have defined the future of online surveying and reporting, represented with the Confirmit 9.0. Confirmit 9.0 was 
released onto FIRM’s ASP environments in London and New York on November 27th. The new version will be available 
for server customers in January 2005. * Measured in FIRMﾕs Test Lab by monitoring internal and external stakeholders 
execu6ng predefined test scenarios.Press contact:･ Kjell Øksendal, FIRM's VP of Marketing +1 646 229 5655 

34 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So{ware Process Improvement 
at Raytheon 

•  Source : Raytheon Report 1995 
–  hfp://www.sei.cmu.edu/pub/documents/95.reports/pdf/tr017.95.pdf 

– Search “Dion & Raytheon” 
•  An excellent example of process improvement 
driven by measurement of improvement 

•  Main Motor:  
– “Document InspecMon”, Defect DetecMon 

•  Main Driver:  
– “Defect PrevenMon Process” (DPP) 

Cost of Quality over Time: Raytheon 95 

The individual learning 
curve   ?? 

Cost of Rework 
(non-
conformance) 

Cost of 
Conformance 

End 1988 End 1994 

43% Start of Effort 

5% 

Bad  
Process  
Change 

36 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The Cost of So{ware Quality at RES 

Raytheon ESD/RES, see Dion, 1992, 1993, and Haley, et al 1995,1996


Years


% of 

Total

Project

 Costs


87       88       89        90        91       92        93        94        95      96


70


60


50


40


30


20


10


00


total cost of SW quality


cost of conformance

(appraisal + prevention)


rework costs


TCoSQ


rework 

   costs


cost of conformance


CMM 

Level 3


start of 

SEI initiative

at Level 1


CMM 

Level 4

reqmt

set


$15.8 million

saved through 

the end of 1992
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Rework Cost: 
Making a plan 

•  Ambi$on:  
–  reduce by‐half wasted development effort due to avoidable errors, if process 

improved. 

•  Scale:  
–  % of total effort which is applied to handling {iden$fying, correc$ng, re‐tes$ng, 

reissuing} avoidable errors. 
•  Past [Our test process, 2006]  

–  45% 
•  Goal  

–  [Us, 2007 end] 30%,  
–  [End 2008]20%,  
–  [End 2009] 10%,  
–  End 2010] 5% 

Cost of Quality Cost of Performance 

Cost of Conformance Cost of NON-Conformance 

Appraisal Costs Prevention Costs 
Reviews, Inspections, 
Testing 1st time, IV&V 
(1st), Audits 

Training, Methodologies, Policy & Procedures, 
Planning, Quality Improvement Projects, Data 
Gathering and Analysis, Fault Analysis, Root 
Cause Analysis, Quality Reporting. 

see next slide 

39 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•  Re‐reviews 
•  Re‐tests 
•  Fixing Defects (code, 
documentaMon) 

•  Reworking any 
document. 

•  Engineering Changes 
•  Lab Equipment Costs 
of Retests 

•  UpdaMng Source Code 
•  Patches to Internal 
Code 

•  Patches to Delivered 
Code 

•  External Failures 
•  from Crosby’s Model 
according to 
Raytheon95 Fig. 7 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CoSQ: Categories 

Management 

Appraisal 

Prevention 

• Inspections / technical reviews, 
• Unit, Module, Integration and System 
Testing, 
• Standard testing process/practices 
• Field trials, 
• Quality audits 

• Requirements & Change management, 
• Standard SW Engineering Practices, SPI 
• Project and quality planning, 
• Audits 
• Technology upgrades 
• Training 

Define quality,  Set quality goals,  
Standards,  Metrics,  Improvement efforts 

• Defect management, 
• Re-work, 
• Re-testing, 
• Cancelled projects 

External 

Internal 

• Re-Flashing phones, 
• Technical support,  
• Complaint investigation, 
• Claims, FFRs ... 

Efforts to prevent poor quality 
(“defects”). 

Efforts to “look” for defects. 

Problems detected prior to product 
release. 

Problems detected after product 
release. 

Efforts to manage quality program. 

Nokia San Diego View June 2000
 41 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Theoretical CoSQ Model
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CoSQ: Reduce Costs by Achieving 
Process Maturity 

NOW Year 1 Year 2 Year 3 Year 5 
Nokia San Diego View June 2000
 42 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Raytheon 95 Software Productivity 2.7X better 

+ 

170% 

Productivity 

1988 1994 43 www.gilb.com 

Investment in Requirements 

44 www.gilb.com 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Achieving Project Predictability: 
Raytheon 95 

140% 

100% 

1988 1994 1990 

Cost At Completion /  Budget  % 

SEE PPT NOTE FOR 
DEFINITION.


Examples of Process Improvements: Raytheon 95 

•    Process Improvements Made 
•  Erroneous interfaces during integration and test -  

–  Increased the detail required for interface design during the requirements 
analysis phase and preliminary design phase ‐ Increased thoroughness of 
inspecMons of interface specificaMons 

•  Lack of regression test repeatability - 
–   Automated tesMng ‐ Standardized the tool set for automated tesMng ‐ 

Increased frequency of regression tesMng 
•  Inconsistent inspection process -  

–  Established control limits that are monitored by project teams ‐ Trained project 
teams in the use of staMsMcal process control ‐ ConMnually analyze the inspecMon 
data for trends at the organisaMon level 

•  Late requirements up-dates - 
–    Improved the tool set for maintaining requirements traceability - Confirm the requirements 

mapping at each process phase 

•  Unplanned growth of functionality during Requirements Analysis  
–  ‐ Improved the monitoring of the evolving specificaMons against the customer baseline ‐ ConMnually map the 

requirements to the funcMonal proposal baseline to idenMfy changes in addiMon to the passive monitoring of 
code growth ‐ Improved requirements, design, cost, and schedule tradeoffs to reduce impacts 

46 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Overall Product Quality: 
DefiniMon at Raytheon 

•  Overall Product Quality 
•  The primary measure used to assess overall product quality is the defect density 

in the final software products.  
•  We measure this factor in “number of software trouble reports (STRs) per 

thousand lines of delivered source code (STRs/KDSI)” on an individual project 
basis. 

•   The project defect densities are then combined to compute the monthly weighted 
average (using the same approach as the cost of quality described above) thus 
yielding a time-variant plot of our overall product quality measure.  

•  As shown in next slide, data collected over the period of the initiative shows an 
improvement from an average of 17.2 STRs/KDSI to the current level of 4.0 
STRs/KDSI. 

47 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Overall Product Quality: Raytheon 95 
Defect Density Versus Time 

48 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Return On Investment at Raytheon 
about $10,000 per programmer/year 

•  $7.70 per $1 invested at Raytheon 

•  Sell your improvement program to top management on this basis 

•  Set a concrete target for it 
–  Goal [Our Division, 2 years hence]  8 to 1 

Fault Density versus Checking Rate: 
Raytheon 95 

Over 1,000 Statements 

 Checked per hour  

by a single checker 

Defects Found/
Kdsi 

This area is the ‘illusion of quality” 

Most defects escape detection 

But many more could be detected if we 
slowed down the checking rate. 

People are only human! 

Real Optimum  

Checking Rate 

Too-quick 
reviews and 
inspections will 
not find the 
defects early, 
thus creating lots 
of work for 
testers later. 
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Great Case study book of so{ware 
change 

(similar to Raytheon story) 

•  Craig Kaplan et al 
•  Secrets of So{ware Quality 

–  40 innovaMons from IBM 
–  McGraw Hill 

•  about 1995, maybe out of print but used copies at 
amazon.com $2.99 

•  See Gilbs set of Kaplan slides! 
–  ckaplan@iqco.com 
–  hfp://www.iqco.com/  51 www.gilb.com 

Primary Evo Concept:  
Deliver Poten6al Value 

•  Incremental Value Delivery to Stakeholders 

Stake‐
holders 

PotenMal Value Plan        Do 

   Act     Study 

The Evo Cycle: 
Viewed as a Deming PDSA Cycle 

52 www.gilb.com 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Deliver the highest value for resources 

HIGHEST AVAILABLE Incremental Value Delivery to Stakeholders 

Plan        Do 

   Act     Study 

30% 

5% 

‐15%  22% 

40% 

80%  15% 

0% 

1% 

Stake‐
holders 

PotenMal Value 

53 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Evo Concept: 
PotenMal Value to Many 

•  Incremental Value Deliveries to Many Stakeholders 

Stake‐
holders 

PotenMal Value 
Plan        Do 

   Act     Study 

Stake‐holders 

PotenMal Value 

Stak
e‐

hold
ers 

Pote
nMa

l Val
ue 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Evo Concept: Short Term Feedback 
“This looks  like a change I can get value from!” 

•  IniMal Feedback from Stakeholders, a{er Evo Cycle delivery 

Stake‐
holders 

PotenMal Value 

Plan        Do 

   Act     Study 
Perceived Value 

55 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Long‐Term Real Value Feedback 
“This is the real value we have goOen to date, and what we expect to get in the future!” 

•   2 Kinds of Feedback from Stakeholders, when value increment is really exploited in pracMce a{er delivery 

Stake‐
holders 

Poten6al Value 

Plan        Do 

   Act     Study 
Perceived Value Info 

Realized 
Value  Stake‐

holders 

Realized Value Information 

56 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6/26/08 

15 

Study criMcal factors in your environment 
“Budget cut, Deadline nearer, New CEO, Cheaper Technology” 

•   2 Kinds of Feedback from Stakeholders, when value increment is really exploited in pracMce a{er delivery. 
•  Combined with other informaMon from the relevant environment. Like budget, deadline, technology, poliMcs, laws, markeMng changes. 

Stake‐
holders 

Poten6al Value 

Plan        Do 

   Act     Study 
Perceived Value Info 

Real ized 
V a l u e  Stake‐

holders 

Realized Value Information 

Stake‐
holders 

Stake‐
holders 

Stake‐
holders 

Stake‐
holders 

Other 
Critical 
Factors 
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Quick AcMon, Quick CorrecMon 

•  “I think it is very 
important for you to do 
two things:  
–  Act on your temporary 

convicMon as if it was a real 
convicMon;  

–  and if you realize that you 
are wrong, correct your 
course very quickly.” 

–  Source: Andy Grove, co-
founder and chairman of 
Intel Corporation. Born 
1936, Hungary


www.gilb.com 

Professor Peter W G Morris 
(UMIST (Manchester), UCL 

(London)) 
•  “The Management of Projects” (Telford, London, 1994) 
•  Manhaoan Project to Channel Tunnel and Concorde 
•  Conclusion: There is no good project management 

method! 
•  Main culprit: Requirements problems 
•  New Model: Feedback, frequent, rapid: Plan Do Study 

Act, Spiral 
•  He did not cite, and admioed he was unaware of, 

–   
Mills (IBM Federal Systems Division)  military & space 
work published in 1980 (IBM SJ No. 4 

–  Peter  Morris Pwmorris@netcomuk.co.uk 

•  www.INDECO.co.uk 

•   Amazon.co.uk  (NOT .com!)
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Prof. Morris ’New Model’ 
•  ’The Management of Projects’ 

suggested a number of iteraMve models as the ’new 
model’. 

60 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PLAN 

" H e a d " 

" B o d y ” 
o r 

“ m i c r o - p r o j e c t ” 
A S t e p 

S t u d y S 

Plan/Study/Act 
P r o j e c t 

A r c h i t e c t u r e 
a n d 

M a n a g e m e n t 
L e v e l 

Go to next Graphic 

The Head:Body Model of Evo 
Requirements 
 and Architecture 

DO 

Requirements


Design


Quality Control


(Construction/Acquisition)


Testing


Integration


Delivery -> Stakeholder


Measure  & Study Results
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The P D S A Cycle from Deming 

“The Shewhart Cycle for Learning and Improvement
The P D S A Cycle

                                    Act  *                                       Plan a change or a test,
aimed at improvement.

               Study the results.                                       (Do) Carry out the change or
                                                                              the test (preferably on a small
                                                                           scale)

Act. Adopt the change, or Abandon it, or Run through the cycle again, possibly
under different conditions. “

Exact reproduction (- ‘(Do)’ from a letter to Tom Gilb from W. Edwards Deming 18
May, 1991

A             P

S             D
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Value Added Paradigm 

Project Start

Project Cost

Value Added with Iterations

Value Added 
without Iterations

Project End

Figure 1. Value Added by Iterative Delivery versus Non-iterative.Courtesy: Erik Simmons, Intel Oregon
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Tao Te Ching (500BC) 

•  That which remains quiet, is easy to handle. 
•  That which is not yet developed is easy to manage. 
•  That which is weak is easy to control. 

•  That which is sMll small is easy to direct. 
•  Deal with lifle troubles before they become big. 
•  Afend to lifle problems before they get out of hand. 
•  For the largest tree was once a sprout, 

•  the tallest tower started with the first brick, 
•  and the longest journey started with the first step. 

–  From Lao Tzu in Bahn, 1980 (also quoted in Gilb, Principles of 
So{ware Engineering Management page 96), Penguin book 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Ansoff: Corporate Strategy 
"The procedure within each step of the cascade is similar. 

 (1) A set of objec$ves is established. 
 (2) The difference (the 'gap') between the current posi$on 
 of the firm and the objec$ves is es$mated. 
 (3) One or more courses of ac$on (strategy) is proposed. 
 (4) These are tested for their 'gap‐reducing proper$es.' 
 A course is accepted if it substan$ally closes the gaps; if it does not, new alterna$ves are tried." 

 …<‐  Igor H. Ansoff, "Corporate Strategy", 1965(Pages 25‐26)  Quoted in 
MINTZBERG94:44 

This gives the appearance of solving the problem several times over , but with 
successively more precise results." 

"Another important characteristic of this process is feedback. Since the 
cascade is a process of search for the best solution, information may 
develop at later stages which casts doubt on previous decisions.” ibid 32-35 
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Descartes On Small 

•  “We should bring the whole force 
of our minds to bear upon the 
most minute and simple details 
and to dwell upon them for a long 
Mme so that we become 
accustomed to perceive the truth 
clearly and disMnctly.” 

•  Rene Descartes, Rules for the DirecMon of the Mind, 1628 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Ericsson Experiences:  
Mobile Base StaMons for Japan 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Early simple proof of concept 
(Ericsson) 

•  “Organic integra$on [Evo] is a way of geyng rid of the myth [that problems don’t 
exist] very early on.  

•  You could  say that organic integra$on demands of an organiza$on that it do the 
specifica$ons, the system, the design and the verifica$on for one first very small 
task very quickly. 

•   It    also demands of the organiza$on that it do this right in terms of delivering 
products correctly.  

•  If the organiza$on cannot even manage its first simple task in the $me agreed, it 
certainly should ques6on the ability to manage more difficult tasks. 

•   This process of ques6oning is very healthy. It may for example prevent the 
delusions of grandeur so common in nearly all organiza$ons”. 

•   [Ericsson94], page 26, Jack Järkvik, in the context of building mobile telephone 
base sta$ons 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Go to Quinnan IBM FSD 

Harlan Mills on Project Control 
•  “So{ware Engineering began to emerge in FSD” (IBM Federal Systems Division, from 1996 a part of Lockheed MarMn 

Mariefa) “some ten years ago [about 1970] in a conMnuing evoluMon that is sMll underway.  

–  Ten years ago general management expected the worst from so{ware projects –   cost overruns, late deliveries, 
unreliable and incomplete so{ware.  

–  Today [1980] , management has learned to expect on‐Mme, within budget,    deliveries of high‐quality so{ware.  
•  A Navy helicopter ship system, called LAMPS, provides a recent example.  

–  LAMPS so{ware was a four‐year project of over 200 person‐years of effort, 
–   developing over three million, and integraMng over seven million words of                                        program and 

data   for eight different processors distributed                                                             between a helicopter and a ship, 

–   in 45 incremental deliveries.  
–  Every one of those deliveries was on Mme 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 so{ware development, developing 

and integraMng 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.”  Harlan Mills [IBM 
Systems Journal No. 4, 1980, p. 415], Reprinted IBM SJ Vol. 38 1999, 289‐295 

Doug Locke LAMPS 
SW Architect 

See note for Flight software. http://history.nasa.gov/sts1/pages/computer.html Case Study,  
“The Space Shuttle Primary Computer System,” Communications of the ACM 27, No. 9 (September 1984): 871–900. 
See note for Weinberg history FSD via Mercury project
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How Did Mills Invent His Evo? 
Harlan, 
I have always wanted to ask you (for 10 
years) 
What is the history of thought which led you 
(and FSD) to Evolutionary/Incremental 
Delivery/Testing. 
As reported by you and FSD  80->86, 
yesterday 
I have two hypothesis: 
1)  It evolved from IPT (Improved 

Programming Technology) Top down 
design and testing. 

2)  It was a “local” analogy to rocket process 
control. 

Answer from Harlan: “It was kind of both” 

The piece of paper with the question  
that I handed to Mills during a conference. 
 His verbal reply was recorded by me! 
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7 da Vinci Principles: (Evo!) <‐Gelb, p.9 
•  Curiosità 

–  InsaMably curious, unrelenMng quest for conMnuous learning 
•  Dimostrazione 

–  Commitment to test knowledge through experience, willingness 
to learn from mistakes. Learning for ones self, through pracMcal 
experience 

•  Sensazione 
–  ConMnual refinement of senses. As means to enliven experience 

•  Sfumato 
–  Willingness to embrace ambiguity, paradox, uncertainty 

•  Arte/Scienza 
–  Balance science/art, logic & imaginaMon, whole brain thinking 

•  Corporalità  
–  CulMvaMon of grace, ambidexterity, fitness, poise 

•  Connessione 
–  RecogniMon & appreciaMon for interconnectedness of all things 

and phenomena, Systems thinking 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Da Vinci on PracMcal Feedback 

•  Leonardo, proudly described himself as: 

–  Uomo senza leore (man without lefers) 

–  Discepolo delle esperienza (disciple of experience) 
•  “To me it seems that those sciences are in vain and full of error 

which are not born of experience, mother of all certainty, first 
hand experience which in its origins, or means, or end has 
passed through one of the five senses.” 

–  Source: Gelb page 78 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Leonardo’s persistence 

•  “Although generally recognized as the greatest genius of 
all Mme, Leonardo made many colossal mistakes and 
staggering blunders.” <‐Gelb 

•  “Despite mistakes, disasters, failures, and 
disappointments, Leonardo never stopped learning, 
exploring, and experimenMng. He demonstrated 
Herculean persistence in his quest for knowledge.” <‐ Gelb     

•  Leonardo wrote: <‐Gelb p.79 
–  “I do not depart from my furrow. 
–  “Obstacles do not bend me” 

–  “Every obstacle is destroyed through rigor” 

Da Vinci’s helicopter 
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Philips Evo Pilot May 2001 
# Jobs [- 5%,+10%]Week [-10%,+20%]

6 wk 8

[-15%,+30%] out of range

1 5

11 wk 9 1 7

19 wk 10

25

25

wk 11

wk 13

wk 12

42

55

55

55

55

3

6 3 7 3

6 4 6 9

wk 14

wk 15

wk 16

wk 17

17 3 5

31 3 2 6

37

39

37 48

50

11

9

4

4

1

1

1

1

6

6

2

The GxxLine PXX Optimizer EVO team proudly presents the success of the Timing Prediction Improvement EVO steps. 
Shown are the results of the test set used to monitor the improvement process. 
The size of the test set has grown, as can be seen in the first column. (In the second column the week number is shown.) 
We measured the quality of the timing prediction in percentages, in which –5% means that the prediction by the optimizer is 5% too 
optimistic. 
Excellent quality (–5% to +10%) is given the color green, very good quality quality is yellow, good quality is orange, & the rest is red. 
The results are for the ToXXXz X(i) and EXXX X(i), and are accomplished by thorough analysis of the machines, and appropriate 
adaptation of the software. 
The GXXline Optimiser Team presented the word document below to the Business Creation Process review team. 

The results were received with great applause. The graphics are based on the timing accuracy scale of 
measure that was defined with Jan verbakel.     Classification: 
Unclassified


Frank van Latum,

The Manager


36
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Koen on Risk Control 

•  Make small changes in the sota: 
–  ‘Sota’ = Engineering State Of The Art HeurisMcs <‐Koen, 
Discussion, p. 48 

•  Always give yourself a chance to retreat; and 
•  Use feedback to stabilize the design process 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Rolls Royce Evo 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Mercedes EvoluMon 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Mercedes Evo 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Ski Jump EvoluMon 2004 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