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1. SCOPE 

The scope of this document is to establish and maintain a quantitative understanding of the performance of the organization’s set of standard processes and also to quantitatively manage the project’s defined process to achieve the project’s established quality and process-performance objectives. 

2. USERS OF THE DOCUMENT

  Project Managers, Team Leaders, Team Members and QA.
3. ENTRY CRITERIA

· Project Initiation

· Need for quantitative project management to achieve quality and process performance objectives
4. INPUTS

· Organization goals and objectives

· Process Capability Baselines (PCB)

· Client specific project goals for Software Quality

5. EXIT CRITERIA

· Project Closed

· Data Consolidated.
6. OUTPUTS

· Data Tracking sheets/ tool

· Causal Analysis reports 
7. PROCESS DESCRIPTION

7.1 Establish the project objectives

When establishing the project’s quality and process-performance objectives, the following points needs to be considered:

· Organizational objectives for quality and process performance.

· Which processes will be included in the project’s plan from the QMS,

· What the historical data indicates regarding their process performance (PCBs). 

These considerations will help in establishing realistic objectives for the project. Later, as the project’s actual performance becomes known and more predictable, the objectives may need to be revised as necessary. The Project Manager identifies the quality and process performance needs and priorities of the customer, end users, and other relevant stakeholders in the Project plan. Organization sets of standard metrics applicable for that project and the organizational goals shall be used to identify the project objectives. Any deviations or issues on the project's quality and process performance objectives are taken with management for approval.

7.2 Compose the Defined Process

The criteria use by the Project manager to identify sub-processes may be based on the following:

· Quality and process-performance objectives

· Existence of process-performance data

· Product line standards

· Project life-cycle models

· Customer requirements

· Laws and regulations (if applicable)

The Project Manager selects the sub-processes that compose the project's defined process. The sub processes (e.g. peer reviews, testing) used for achieving the project objectives are defined in the project plan. The Project Manager identifies the risks when no sub-process is available that is known to be capable of satisfying the quality and process-performance objectives (i.e., no capable sub-process is available or the capability of the sub-process is not known).

7.3 Selection of Sub Processes that will be Statistically Managed 

Project Manager identifies which of the sub processes will be statistically   managed to achieve the quality and process-performance objectives of the project and also identifies the criteria to be used while selecting the sub-processes along with their attributes that are the main contributors to achieving the identified quality and process-performance objectives. Project ensures that the selected sub process is having historical stability and incase of the data is not available then that is identified as risk and the sub process selected are documented in the project plan.

7.4 Select Measures and Analytic Techniques 

The project manager identifies common measures from the organizational metrics database and identifies additional measures that may be needed for the project to cover critical product and process attributes of the selected sub-processes and the same is documented in project plan. The Project Manager shall also state specific target measures or ranges to be met for each measured attribute of each selected sub-process based on organization goals/PCBs/Client specific requirements. Appropriate measures and their operational definitions and their collection points of the measures shall be determined as per the Software Metrics procedure. 

The analytical tools need to be used for analysis of the collected data. The Project manager shall investigate the selection of measures and statistical analysis techniques and revise as necessary.

7.5 Manage Project Performance

The Project Manager monitors the process performance to determine whether the project’s objectives for quality and process performance are satisfied and shall identify corrective action as appropriate. Typically the project manager reviews the following:
· Review of the performance and capability of each sub-process and appraise progress toward achieving the project’s quality and process-performance objectives

· Monitor the process against the PCB’s, UCL and LCL. Once the project has got enough points (at least 10) then the project managers recalculates the control limits for his project which gives the actual performance of the project.

· The actual results achieved are compared against the quality and process-performance objectives.

· Use process performance models calibrated with obtained measures of critical attributes to estimate progress toward achieving the project’s quality and process-performance objectives.

· Identify and manage the risks associated with achieving the project’s quality and process-performance objectives.

· Determine and document actions needed to address the deficiencies in achieving the project’s quality and process-performance objectives.
· First two cycle was done quarterly but after implementing improvements next PPM will done once in four months.
7.6 Apply Statistical Methods to Understand Variation

All processes will show some variation in quality and process measures each time they are executed and that variation may be because of the two reasons:

1. Special cause of variation

2. Common cause of variation.

The project manager has to identify whether the variation is because of special cause or common cause. If it the variation is because of special cause, then determine Corrective action to eliminate the special cause. An example of a criterion for detecting a special cause of process variation in a control chart is a data point that falls outside of the 3-sigma control limits. Project manager analyzes the special cause of process variation to determine the reasons for the variation and necessary corrective action shall be taken. The following techniques may be used for analyzing the reasons for special causes of variation: 

· Cause-and-effect (fishbone) diagrams

· Brainstorming

The Project manager recalculates the natural bounds by using for each measured attribute of the selected sub-processes as necessary. Following are some of cases where the project manager recalculates.

· First time when the project has got at least 10 data points.

· When there are incremental improvements to the sub-process

· New tools are deployed for the sub-process

· A new sub-process is deployed

· The collected measures suggest that the sub-process mean has permanently shifted or the sub-process variation has permanently changed

7.7      Prediction of Defects
At the beginning of the project PM predicts the number of defects for the project based on the past history and the strategies he is going to use in his project for defect prevention and review effectiveness using the process performance models. Prediction of defects will be for large enhancements and new product development only.
7.8 Monitor and Improve the Performance of Selected Sub-Processes
  Project manager compares the quality and process-performance objectives to the natural bounds of measured attributes and also monitors the changes in quality and process-performance objectives and selected sub-process' process capability. Any capability deficiencies identified are documented and action plan is determined. Some examples of actions that can be taken when a selected sub-process’ performance does not satisfy its objectives include the following: 

· Identify and remove the special causes (i.e. Causes associated with the points which are going outside the control limits)

· Once the process is stabilized i.e. all the special causes are removed 
· Compare the process performance with the objectives.

· If process performance is not with in the targeted objectives improving the implementation of the existing sub-process so as to reduce its normal variability by identifying the common causes in the process. (Reducing variability may bring the natural bounds within the objectives without having to move the mean)

· Adopting new process elements and sub-processes and technologies that have the potential for satisfying the objectives and managing the associated risks.

· Identifying risks and risk mitigation strategies for each sub-process’ process capability deficiency

· Continuously improving the process capability by removing the common causes in the process, which may results in shifting the mean or reduction in the variation.
7.9 Record Statistical Management Data

 The management data is recorded and stored in the Organization's central measurement repository as per the procedure (NST Quality Portal).

7.10 Communicate the Results

  Project performance is communicated at organizational level through Performance dashboards by Project Manager on a monthly basis in Project metrics sheet (or data and analysis in tool). Project manager will communicate the results of the analysis to Senior Management and also communicates the same with action points to team members.

8. FORMATS AND GUIDELINES

· Org metrics plan
· Tracking sheets/tool
· Causal Analysis template
9. REFERENCES
· Guidelines for PCB and PPM
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