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1 Introduction
1.1 Purpose of Document
This questionnaire will help to identify possible misunderstandings of high maturity concepts early on. It is used to gain a common understanding of implemented high maturity concepts of the to-be-appraised organizational unit. Its contents will be reviewed by the lead appraiser and used for discussions with the client and SEI quality assurance as well as for input to appraisal planning and execution.

Rationale: The SEI is currently performing audits of all CMMI High Maturity appraisals. The following are the criteria/questions being used for these audits. These criteria in no way limit the application of the model or its intent or judgments made during an appraisal, nor do they relieve the organization from fully implementing the model.

Source of criteria is the CMMI-Dev v1.2 model and SEI communications:

http://www.sei.cmu.edu/cmmi/solutions/appraisals/himataudits.cfm  

http://www.sei.cmu.edu/cmmi/solutions/appraisals/communications.cfm
As defined in the SCAMPI v1.2 Method Definition Document Section 1.1.3, these criteria refer to the instantiations in the representative sample that are identified as either focus projects, non-focus projects, or other organizational level instantiations with a scope that includes the high maturity process areas
1.2 Target Group
Lead appraiser, appraisal team members, sponsor, and site coordinator, SEI auditors.
1.3 Usage
Please answer either using this or separate documents. It is important to collect and document sufficient evidence to gain a basic understanding of the implemented high maturity practices of the organization. Please put special emphasis on how those practices are used for planning and managing the projects. Also describe briefly the used statistical/quantitative methods (e.g., for testing hypotheses, understanding variation, models and their underlying baselines).
Please take into account that the informative material on ML4&5 plays a significant role in understanding and judging the implementation of practices and goals in the context of the organization’s needs and objectives.

2 Organizational Process Performance 

· (SP 1.1) Show the relationship between the business objectives and the processes selected for process performance analysis.

     1.
	Number
	Business objective
	Specific indicator
	Management process
	Connected process
	Comment indicator

	1
	Exceeding customer satisfaction
	Unit testing defect
	Review management
	Review
	Defect density

	
	
	
	
	Review
	

	
	
	
	Testing process
	Unit testing
	CASE density

	
	
	
	Defect management
	Unit testing
	Defect density

	
	
	Automatic proposal to customers
	Subject/Q&A management
	Detailed design
	Q&A discovery rate

	2
	Constant increase of productivity
	Enhancing standardized management
	Affairs management
	Detailed design
	Productivity

	
	
	
	
	Coding
	

	
	
	
	
	Unit testing
	

	
	
	
	
	Internal integrated testing
	

	
	
	Constant new development and testing tools
	Development process of all standards
	
	

	
	
	Constantly perfecting system
	
	
	

	3
	Cultivating talents for company long-term development
	Improving Japanese language of employees
	Training management
	Training execution
	Attendance rate of Japanese language training

	
	
	Improving technology skill of employees
	
	
	

	
	
	Improving business skill of employees
	
	
	

	
	
	Improving management skill of PM
	
	
	


2. Reason for selection
1) Review management and testing management play an important role for project quality. Only by doing both processes well will the number of defects in products delivered to customers be reduced. 
2) Q&A management improvement will enhance the awareness of taking initiative in thinking and putting forward proposals. 
3) Summarize affairs data in time, analyze working hour distribution, find opportunities for improvement, improve productivity. 
4) Enhancement of training capacity will upgrade employee quality, so as to improve product quality and productivity, and meet the long-term talent demand of the company.
· (SP 1.2) Show the analysis and rationale for deciding what data to include in the process performance analysis.

For every measurement data item, we explain which data are needed to measure via GQM division of objectives. Unit testing items are as follows: 

	Number
	Process
	Products 
	Data collection
	Evaluation indicator
	Indicator description
	Objective
	Formula
	Measurement objective
	Condition

	3

　

　
	Unit testing
　

　
	case

　

　
	Case number
	Unit testing productivity
	Unit testing productivity
	　
	Coding rows/working number
	Baseline, lower limit
	PL/BL 

	
	
	
	Defect number
	Case density
	　
	Measure if unit case is enough
	Case number/coding rows
	Baseline,  upper limit and lower limit
	PL/BL 

	
	
	
	Working hours
	Defect density
	　
	Measure detailed design and coding quality
	Defect number/coding rows
	Baseline,  upper limit and lower limit
	PL/BL 


· (SP 1.3) Show the relationship between business objectives and Quality and Process Performance Objectives.

According to customer quality requirement, do baseline revision once every quarter, to meet the quality requirement of customers, and reach company business objective. The following company unit testing defect density baselines have met the customer requirement. 
	Project years
	Benchmark value
	Upper control line
	Lower control line

	　
	(CL)
	（UCL）
	（LCL）

	2007
	2.709163347
	7.420992386
	0.1

	2008
	2.686674749
	6.69892418
	0.1

	2009
	1.571215749
	4.966314261
	0.1


· (SP 1.4) Describe Process Performance Baselines in terms of central tendencies and variation for the processes selected for analysis.
We have written the content in the sheet of baseline tendency, including Average limit, Upper and Lower Limit. For example: for unit testing defect density, the upper control limit in 2009 is 4.966314261; the lower limit is 0.1；and the suggested benchmark value is 1.571215749
· (SP 1.5) Describe at least one Process Performance Model in terms of the processes included, the controllable inputs, and the predicted outputs. The model must be statistical or probabilistic in nature rather than deterministic (i.e., the model considers uncertainty and predicts that uncertainty or range of values in the outcome).

Process Stated from the Example of Defect Density in Basic Frame

1. Affecting Elements
    3 Major Elements Found in Analysis, including:

    1） Case Density in Unit testing（X1）

    2） Review Defect Discovery Rate in the Coding Phase（X2）

    3） the working years of basic frame (X3) 

2. Previous data collection
This process collects project data from the past
3. Relevancy Analysis
Find out whether there are linear relationships between all independent variables and the induced variable. Through relevancy analysis, we try prove the relationship between three independent variables and Y.
4. Mode Computation

The result is  
Y=0.503490447+0.015001709*X1+0.051849*X2-0.650499022*X3
5. Predicted model outputs against real values
Compare the predicted outputs against the actual outputs; check the prediction capability

6. Multiple evaluating modulus
 Statistic statement on mode capability: R²=SSR/SST= 0.852126636
7. Modulo T check. (See if regression coefficient is zero.)

Validate every regression coefficient in the model; try to prove that every independent variable is larger than Ta and the relationship with Y. 
|T1|=
2.6859
〉Ta/2
|T2|=
3.8985
〉Ta/2
|T3|=
2.7004
〉Ta/2
8. Modulo F check. (Check equation regression effect.)
        Modulo F check proves the superiority of the process

Fa（0.05，3，18-3-1）=3.34389
[image: image6.emf]±






9. Compute the confidence range, and explain the allowance for gap in the regression module.
Confidence range is：
1.50309095
0.27487=（1.2282219
,1.777959975
) 



3 Quantitative Project Management

· (SP 1.2) Describe how the projects created their defined process by using Process Performance Baselines and/or Process Performance Models to predict the ability of the processes selected to meet the project’s Quality and Process Performance Objectives. 

1. Through the tailoring in the beginning of the project, we choose the quantitatively managed activities and models. The results will be included in the “project plan.” By defining the performance goals according to priority, we put the project under rigorous control. Even when all of the goals cannot be achieved, we can promise the satisfaction of goals with higher priority.
	
quality indicator
	
target value
	
upper limit
	
lower limit
	
PRI.

	
review defect density in detail design phase(review number/KLOC)
	0.47
	0.64
	0.30
	
high

	
review detection density in the coding phase (review number/KLOC)
	23.17
	35.54
	10.79
	
high

	
case density in the unit testing phase (case number/KLOC)
	110.99
	165.25
	56.74
	high

	
case density in the integrated testing phase (case number/KLOC)
	444.81
	584.93
	304.70
	
high

	
defect density in unit testing (defect number/KLOC)
	1.57
	4.97
	0.10
	high

	
defect density in the integrated testing phase (defect number/KLOC)
	3.29
	8.10
	0.10
	
high

	
Q&A discovery rate (QA number/page number)
	0.06
	0.09
	0.03
	
medium


	Performance Model
	Formula of Computation
	Predicted Model Formula
	Predicted Value

	
	
	
	

	Review Defect Density in Detail Design Phase
	Review Defect/Page Number
 (Review Number/Page Number)
	Y=0.224994949+4.13665924*X2
	0.47

	Defect Density in Unit Testing
	Defect Number/KLOC

(Defect Number/KLOC)
	Y=0.503490447+0.015001709*X1+0.051849451*X2-0.650499022*X3
	1.61

	Defect Density in the Inner Integrated Testing Phase
	Defect Number/KLOC

(Defect Number/KLOC)
	Y=0.881138598+0.009646053*X1-1.139836566*X2
	3.38



2. We can predict outputs, project quality requirements, and project schedule using the historical baseline data from a similar project; we can also find out if the requirements can be satisfied.

· (SP 1.3) Describe the project’s rationale for selecting subprocesses to be statistically managed.



We select subprocesses to be statistically managed according to the requirements below:







    1. organizational tailoring procedure








    2. the client's quality goals






process notes






       1） We need to find out the relevant activities and process.




       2）See whether the subprocesss have been quantitatively managed, and whether there are historical data.
       3）Find out the reliability of the historical data and see if there are similar projects for reference.
       4）If there are similar projects for reference, combine the similar project data to use when predicting outputs. If there are no similar projects, use historical data.

An example: project JNL_AL






      1）According to the subpractice selection standard, the organizational unit has 7 processes with baseline data. All are relevant to the project.

	Number
	Baseline category
	Baseline

	
	
	

	2
	
Review Defect Density
	
Review Defect Density in Detail Design Phase

	
	
	
Case density in the coding phase

	3
	
Case density
	
Case density in the unit testing phase

	
	
	
Case density in the integrated testing phase

	4
	
Defect Density
	
Defect density in unit testing

	
	
	
Defect density in the integrated testing phase


    2）We have all the baseline data. Decide which data to choose.




    3）Choose the data with the highest reliability.



· (SP 1.4) Show how at least one project used process measures as inputs to a Process Performance Models used to actively manage the project.
1. See tailoring process in the SP1.2 above.



















2. When we get the actual values, we compare the actual values with predicted values.
	Num.
	Perfor-mance module
	Formula
	 Module
	Proj. type
	Statistical analysis stage

	
	
	
	Predictable Equation
	Descrip-tion of variance
	
	Plan-ning project
	Basic design
	Detailed design
	Development
	Unit testing
	Integration testing
	Sum-mary

	
	
	
	
	
	
	Predicted value
	Predicted value
	Practical value
	Predicted value
	Practical value
	Predicted value
	Practical value
	Predicted value
	Practical value
	Predicted value
	Practical value
	Practical value

	1
	Detailed design, defect density
	Defect number
/page (number
/page)
	Y=0.224994949+4.13665924*X2
	X1: detailed design, Q&A discovery rate
	NSP
	0.47
	-
	-
	0.35 
	-
	-
	0.5
	-
	-
	-
	-
	0.5

	
	
	
	
	
	
	
	
	
	 (X1 Variance generation)
	
	
	
	
	
	
	
	

	2
	单体测试障害密度
	障害数/代码行数 
(件/KLOC)
	Y=0.503490447+0.015001709*X1+0.051849451*X2-0.650499022*X3
	X1: unit case density
	NSP
	1.61
	2.07 
	-
	-
	-
	1.65 
	-
	1.44 
	-
	-
	1.51
	1.51

	
	
	
	
	X2: coding defect rate
	
	
	 (X3 Variance generation)
	
	
	
	(X2 Variance generation)
	
	 (X1 Variance generation)
	
	
	
	

	
	
	
	
	X3 Basic frame work years
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	内部连接测试障害密度
	障害数/代码行数 
(件/KLOC)
	Y=0.881138598+0.009646053*X1-1.139836566*X2
	X1: integration testing case density
	NSP
	3.38
	-
	-
	-
	-
	-
	-
	3.45 
	-
	3.15 
	-
	2.77

	
	
	
	
	X2:Unit defect density
	
	
	
	
	
	
	
	
	 (X2 Variance generation)
	
	 (X1 Variance generation)
	
	


· (SP 2.2) Show that at least one project applied statistical methods to identify and remove special causes of variation from selected subprocesses.
1.In the project process, we used the control diagram to check whether subprocess data exceeded the upper and lower limit range.

2.In case of exceeding the scope of control, we must do cause analysis. For example: in the JNL_AL project, for detailed design defect density, the gap of detailed design stage and planning project prediction value is 0.12, while according to the company data performance baseline, the upper limit and lower limit fall between 0.3～0.64. Although the predicted value is in the baseline control range, it is close to the lower limit, mainly because the project is new, and many samples, the project team members do not know, the number of QA is large, so that the predicted value is close to upper control limit.











3.
As for the detected problems, if the cause is obvious, we will directly clarify the cause in the performance tracing table and then discuss the solving measures; if it is complicated, we will use a fishbone chart to analyze the problem.











4.After the confirmation of main cause, we will write the solving measures into the performance tracing table.









· (SP 2.3) Show how projects monitor the capability of selected subprocesses.

1. We will check the potential problems in weekly meetings, appoint responsible people to solve them, and log them in the process performance tracing table. If the problems are detected in the SQA routine check, they will be submitted to PM and solved by appointed people in PM. Detecting manner: compare the model predicted values with past data.
For example, a 0.12 value difference of review defect density in detail design phase is in the 3 sigma area and is quite close to the limit. This was detected in a weekly meeting. There are many reasons for review defect density being close to the limit line, management must strengthen the process (more Q&A for example) to avoid repetition. We will try to find out the causes.

2. We will have model prediction go before generating real values to see the might-be prediction error.

3. Only when we have final resolving measures will we stop the tracing for this problem.
4 Causal Analysis and Resolution

· (SP 1.2) Demonstrate that at least one of the defects or problems selected for analysis was related to a quantitatively managed process, where “quantitatively managed” is as defined in the glossary.

Taking the example of BL unit testing productivity: 
1. Using fishbone chart to analyze relevant cause:

	Number
	Cause description
	Notes

	1
	Similar content, large quantity of manual repeated work
	Testing, CASE, testing data, testing code, testing, verification are repeated work, only a small part of content needs revision

	2
	Workload of review
	A small part of testing, CASE, testing data, testing code, testing, verification are revised, but all need review

	3
	Inconsistency between the testing data and testing code data
	Manual revision of data in the testing code will cause inconsistency

	4
	Expertise of staff
	Know-how of staff related to database utilization skill


2. Finding out the main cause using a line chart
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3. Quantify and analyze causes

Project data are summarized; we also interviewed some project managers and testers, to determine project conditions. We made the following analysis.
1) Similar content: the relationship between a large amount of manual repeated work and productivity

From the chart, we can see that the productivity of the repeated work is lower. The productivity of repetitive work depends on the person: working attitude and the speed of operation greatly affects productivity. 
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2) The relationship between workload and productivity
The following chart shows that review workload is small for high productivity. Repetitive work is prone to simple mistakes as well as format mistakes, and reviewers add to the workload. 
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3) The relationship between testing data and testing code inconsistency and productivity
This chart shows no simultaneous change. Because the work was just copy work (simple and repetitive), the people in charge did not pay much attention to it. 
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4) Relationship between expertise and productivity
In the following chart, there is no connection between the change in the lines. Because unit testing does not involve business and specific technology, there is no technology requirement for testers. From the interview with project manager and testing manager, we found out that there is no requirement of unit testing technology and business for testers. Only the current project puts a requirement on technology and business, but only for managers and senior testing engineers. It is also needed for ordinary testers. 
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4. Measures for improvement

	Num.
	Cause description
	Measures/
proposals for improvement
	Analysis of improvement proposal
	Priority
	Selected or not?
	Cause for selection or not

	
	
	
	Frequency
	General or not
	Resource ability
	Feasibility
	
	
	

	1
	Similar work and a large amount of repeated work
	Simple and repeated work, tools are needed
	High
	Rather general
	Sufficient
	Feasible
	High
	Selected
	Tools help to improve unit testing efficiency greatly, and avoid simple mistake caused by man

	2
	Review workload
	1. Tools can be used for simple and repeated work, review is not needed
	High
	Rather general
	Sufficient
	Feasible
	High
	Selected
	The part using tools doesn’t need review, to improve review efficiency and avoid simple mistake. 

	
	
	2. not 100% review for similar content
	Low
	Not general
	Sufficient
	Not feasible
	Low
	Not selected
	According to company quality principle, all outputs must be 100% reviewed, at variance with company quality principle


5 Organizational Innovation & Deployment

· (SP 2.3) Demonstrate that the effects of at least one improvement were measured for statistical significance.

After using the BL unit testing tool in 2008, the productivity in 2008 baseline increased 0.1KLOC/MM (person month) as compared with 2007.

	Project years
	Benchmark value
	Upper control line
	Lower control line

	　
	(CL)
	（UCL）
	（LCL）

	2007
	0.571875
	0.841295
	0.302455

	2008
	0.666736842
	0.930667953
	0.402805731


6 Acronyms and Glossary
	Acronym
	Explanation

	A24
	Anywhere.24 GmbH

	CMMI
	Capability Maturity Model Integration

	TT
	Team Training

	SCAMPI
	Standard CMMI Appraisal Method for Process Improvement

	OER
	Objective Evidence Review (incl. PIIDs, document, team and logistics readiness review)

	PIID
	Practice Implementation Indicator Database (a mapping of direct/indirect artifacts and appraisal affirmations to CMMI practices)


For more terms and definitions see glossary of CMMI-DEV v1.2 and SCAMPI v1.2 documents.

� EMBED Equation.3 ���
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