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Pilot projectsPilot projects

בדיקות ממוחש בות בתהליכי 
(Aceralia)יצור פלדה 

פתוח יצ יקות למנועי 
(Fiat)משאיות 

תעשיית (פתוח ר צפות יצור 
(Tetrapak)) מזון

פתוח  מ ערך מ מוחשב  
(DC) לרכב יוקרה

פתוח  מ ערכת ב קרה
(HS) למנוע סילון

שדרוג א וויוניקה במסוק
(IAI)תובלה 
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Cost of quality (systems development)Cost of quality (systems development)

IAI CRF DC HS TPCA Average
VVT Cost 41.0 45.8 38.3 38.0 50.6 42.7
Failure Cost 20.3 19.0 11.3 18.0 12.3 16.2
Quality Cost 61.3 64.8 49.6 56.0 62.9 58.9
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Cost of quality distributionCost of quality distribution
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Item Definition Design Implementation Integration Qualification Total
VVT cost [%] 1.1 4.8 6.3 12.6 16.2 41.0
Failure cost [%] 0.8 3.4 5.3 5.7 5.1 20.3
Quality cost [%] 1.9 8.2 11.6 18.3 21.3 61.2
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Canonical VVT Model (CVM)Canonical VVT Model (CVM)
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VVT Strategy Model (VSM)VVT Strategy Model (VSM)
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risksVVT risksVVT
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Impact
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VVT Appraisal Risk ScenarioVVT Appraisal Risk Scenario

Pure Appraisal Risk (Xij=1)
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Appraisal Risk Model (ARM)Appraisal Risk Model (ARM)
Definition
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VVT Impact Risk ScenarioVVT Impact Risk Scenario

Pure Impact Risk (Xij=0)
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Impact Risk Model (IRM)Impact Risk Model (IRM)
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VVT Optimization Process FlowVVT Optimization Process Flow
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Carlo simulator-Monte-VVT cost modeling Carlo simulator-Monte-VVT cost modeling 
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VVT cost componentsVVT cost components
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VVT activity cost Mean VVT
appraisal cost

Mean VVT impact
cost

Mean total VVT
cost

CVM

Sim [CU]

Sim [CU] [%]
VVT activity cost 343 39.1%
Mean VVT appraisal cost 62 7.1%
Mean VVT impact cost 472 53.8%
Mean total VVT cost 877 100.0%
CVM 1419 161.8%
STD-DEV 106 12.1%
VaR95% 1126 128.4%

Cost categories Simulation
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Total model cost Total anchor cost

Probabilistic VVT cost model validationProbabilistic VVT cost model validation

Statistical correlation: 0.9944 

Cost
categories Definition Design Implementation Integration Qualification Total

VVT activity 33 67 49 88 106 343
VVT appraisal 2 12 11 12 25 62
2/3 VVT impact 10 23 27 135 121 315
Total model cost 45 102 87 235 252 720
Total anchor cost 23 101 143 224 261 751
% 97.6% 0.5% -39.2% 4.7% -3.6% -4.2%
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Original & optimized VVT strategiesOriginal & optimized VVT strategies
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1: VVT cost optimization-Example
Minimizing loss function

(Mathematical analysis)
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1: VVT cost optimization (Cont.)-Example 1: VVT cost optimization (Cont.)-Example

Cost
categories [CU] Original  [CU] Optimized  [CU] Change [CU] Change [%]

VVT activity cost 343 263 80 23%
Mean appraisal cost 62 52 10 16%
Mean impact cost 472 362 110 23%
Mean total cost 877 677 200 23%
CVM cost 1419 1419 0 0%
STD-DEV 106 36 70 66%
VaR95% 1126 736 390 35%
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Original & optimized VVT costs
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1: VVT cost optimization (Cont.)-Example 1: VVT cost optimization (Cont.)-Example

VVT cost 
density 

distribution

Optimized VVT cost histogram
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1: Original cost distribution-Example
(Total 877 [CU])

1: Original cost distribution-Example
(Total 877 [CU])

VVT Activity
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1: Optimized cost distribution -Example
(Total 677 [CU])

1: Optimized cost distribution -Example
(Total 677 [CU])

VVT Activity
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2: Optimized project duration-Example 2: Optimized project duration-Example

Original Optimize Change Change [%]
Cost [CU] 877 798 79 9%
Time [Days] 539 441 98 18%

Expected SSGA optimized time & cost
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PointersPointers

VVT model description:
Engel A. and Barad M., 
“A Methodology for Modeling VVT

Risks and Costs”, 
Systems Engineering Journal, Volume 6, 
issue 3, pp 135 – 151, 2003

VVTMethodologyGuide
SysTest   Website:
Systems Engineering Center 

of Excellence (SECOE)
(http://secoe.org/0105.htm)
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EndThe EndThe
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