Metrics to start the metrics program 

1. About this Article

This article explains  a set of six metrics, which collectively provides valuable insight into ;

a) Effort variation 

b) To assess the organizational capability , project phase wise

c) To know how well the organization meets its commitments on time 

d) Defect detection capability of QA&QC activities , hence control on price of conformance.

e) Defect leakage across the phases of projects, organization wide

f) Productivity metrics – a sure input to scheduling 

These six metrics are easy to understand, implement. The cost of implementation will be minimal , if the basic systems like time tracking and defect tracking systems are in place, and the organization follows a standard method for project size estimation.

2. Introduction

2.1 Purpose

" We don’t know what we don’t know.

We can't act on what we don’t know.

We don’t know until we search.

We don’t search for what we don’t question.

We don’t question, what we don’t measure."

We measure the product (software) in an effort to better understand its quality and to better prepare for its implementation. We measure the process (software engineering) to develop more accurate estimates for future development and maintenance projects, and to better understand the efficacy of the process itself.

The only rational way to improve any process is to measure specific attributes of the process, develop a set of meaningful metrics based on these attributes, and then use the metrics to provide indicators that will lead to a strategy for improvement. 

If the process metrics are strategic, the project metrics are tactical. That is project metrics and the indicators derived from them are used by a project manager and a software team to adapt project workflow and technical activities.

Software metrics is a controversial subject, particularly when we attempt to measure a process in which people are involved. "Measurement is unfair ... it's inexact ... it will be used inappropriately " These are only a few of the many protests that are raised when a software development organization decides to implement a measurement program. Ironically, there are elements of truth in each. And yet, if you don't measure, you're flying blind.

2.2 Metrics Defined

2.2.1 Effort Metrics - 1

This metrics, gives the productivity in MM/FP phase wise.  This is arrived at by using the formula;

Actual effort in person months , consumed by the phase (E) /   Cumulative function points for the project 

F – is obtained  from the estimated effort of the project  (Approved estimates)

E – is obtained from the time tracking system , at  the end of each phase.

Frequency of updation :  at the end of any phase in any project 

2.2.1.1 Purpose : 

This ratio can be used for future projects in their estimation. For example;

If the cumulative FP calculated for a project is 1000; And if the ratio for requirements is 0.002 MM/FP (assumed),

Then this project for the requirements phase will take  1000*0.002 = 2MM

2.2.1.2 Template : 

	Phase 
	MM/FP

	Planning 
	

	Requirements
	

	Design
	

	Implementation
	

	QA testing
	


2.2.2 Effort Metrics - 2

This metrics, gives the productivity variance  in MM  phase wise.  This is arrived at by using the formula;

Productivity variance = (Planned effort (P) – Actual effort (A)) / planned effort P) *100 

P – is obtained  from the estimated effort of the project  (Approved estimates)

A – is obtained from the time tracking system , at  the end of each phase.

Frequency of updation :  at the end of each  phase in any project 

2.2.2.1 Purpose : 

This  % variance will act as a useful input, while estimating projects , and to assess the organizational capability.

2.2.2.2 Template 

	Phase 
	Planned Effort  in MM
	Actual Effort  MM
	(P-A)/P*100  Variance %

	Planning 
	
	
	

	Requirements
	
	
	

	Design
	
	
	

	Implementation 
	
	
	

	Testing 
	
	
	


2.2.3 Schedule Metrics - 1

This metrics, gives the variance between the planned  completion date and actual completion date , for all the major milestones  in projects.  The major sources of data are 

a) Project management review reports

b) Project schedules

c) Delivery notes

d) Final inspection reports

Frequency of updation :  Once in a month  

2.2.3.1 Purpose : 

This  % variance will act as a useful input,  to monitor whether the organization is meeting its commitments on time every time.

2.2.3.2 Template 

	Month & Year 
	Total milestones due 

In the month  (T)
	Milestones met on time (A)
	(A/T)*100

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


2.2.4 Defects Detection Capability 

This metrics provides the capability of  QA & QC activities in detecting defects. This can just give a trend. It is quite likely that, QA & QC activities are not detecting many defects, because the quality of the work item is very good. 

The formula used here is;

If ‘D’ is the total number of defects detected , and  ‘T’ the total time spent in performing the activity, then  defect detection capability = D/T  defects / hour.

Frequency of updation :  Once in  three months 

2.2.4.1 Purpose : 

The defects / hour  ratio will  help to identify  the strengths and weaknesses in QA & QC activities based on which actions can be taken. This will give valid inputs for the training program.

2.2.4.2 Template 

	QA & QC Activity  
	Effort Spent in Hours   (T)
	Total defects detected (D)
	D / T 

	Contract Reviews
	
	
	

	Plans Reviews
	
	
	

	Requirements Reviews
	
	
	

	Design reviews
	
	
	

	Code walkthroughs
	
	
	

	Unit testing  
	
	
	

	QA testing 
	
	
	

	Audits
	
	
	

	Assessments
	
	
	

	Acceptance testing
	
	
	


2.2.5 Defect Leakage 

This metrics, gives the defect leakage  across phases dl / fp.  The steps involved in arriving at this ratio are ;

· identify the  total function points for the project  = fp

· identify the  defects detected at a later phase , but  got generated at an earlier phase (the phase under consideration ) , by doing a causal analysis  = dl

· compute defect leakage  ratio as dl / fp 

2.2.5.1 Purpose : 

This  ratio, gives  vital inputs to decisions like 

a) Identification weak  areas

b) Identification of strength areas

c) Enforcements / Relaxation of QA / QC activities

d) Training plan 

Frequency of updation  - At the end of each phase 

2.2.5.2 Template 

	Phase 
	Sigma defect leakage

(Dl)


	Sigma fp 

(fp)
	Dl/fp

	Planning 
	
	
	

	Requirements
	
	
	

	Design
	
	
	

	Implementation 
	
	
	

	Testing 
	
	
	

	Acceptance
	
	
	

	Post acceptance 
	
	
	


2.2.6 Productivity / FP  Metrics 

This metrics  provide the productivity  of the software engineering team in function points / MM

At the end of each project ,  the planned effort in function points is compared with the actual efforts. The steps involved are;

· Collect the planned effort in FP from the estimation sheets / project costing sheet  (A)

· Collect the actual effort from the time sheets / project schedule (B)

· Compute the ratio as B/A*100

2.2.6.1 Purpose : 

This ratio acts as the basis for  project scheduling 

2.2.6.2 Template 

	Project Reference 
	Planned FP 
	Actual  MM – B 
	B/A * 100 
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