Data Collection for Software Process Measurement: A Practictioner’s Guide: Final Handout

Who thinks the estimates produced by their organisation are pretty good?

How would we actually compare the goodness of an estimation method? Need numbers. Use MRE.

Why do we want to measure software process?

> To prove claims about how well we’re doing.

Supposedly W. Edwards Deming said, “In God we trust, all others bring data”.

Edwards Deming was an important figure in quality management. After World World II  the marking Made in Japan was a indication of poor quality, something that would break easily or wouldn’t fit the consumers’ needs. However, nowadays the reverse is true. Goods from Japan tend to be very durable, quite cheap and fill needs. 

Edwards Deming is the person with the most credit for this turn around. He was foremost a statistician and applied those techniques to the industrial processes around him.
Deming propounded the Plan-Do-Check-Act cycle. For any given process this means planning a change, making the change, studying the effect of the change and then acting on those results. Running through this cycle multiple times is one of the ways to do continuous improvement.

Key point: if you don’t have any numbers then what can you check?

Example: Automated unit testing

This appears to be becoming very popular however, is the cost in writing tests recouped by improved productivity?

Yet to see any paper on this topic so who knows?

Goal – Question – Metric

Cannot measure everything so need to be very clear about why you choose to measure something. May get a revolt from your developers or be adrift in a see of useless data.

CMMI v1.2: A support process area at maturity level 2
CMM level 4: key goal is Institute a quantitatively managed process. Difference between level 3 and level 4 is the requirement to quantitatively manage. However no requirement to start this only once your process is at level 3.
The specific processes from the Measurement and Analysis process area are included in the hand out. Key points: measurement objectives specified first. Measures are defined in writing. Data is always stored – i.e. an organizational measurement repository.

SG1 Align Measurement and Analysis Activities

SP 1.1 Establish Measurement Objectives

SP 1.2 Specify Measures

SP 1.3 Specify Data Collection and Storage Procedures

SP 1.4 Specify Analysis Procedures

SG 2 Provide Measurement Results

SP 2.1 Collect Measurement Data

SP 2.2 Analyze Measurement Data

SP 2.3 Store Data and Results

SP 2.4 Communicate Results

Key points:

Measurements are driven from goals.
Measures are carefully specified ahead of time.

Data is stored permanently.

Evidence based software engineering vs Evidence based medecine
Most common metrics:

Effort

Size

Anomalies/Defects

For effort – use a spreadsheet. For anomalies use your defect recording system or a spreadsheet, or both.

Size:

2 common measures: LoC and function points.

LoC is easy to count with automated tools and can be done at any time.

Function points require a trained expert and a lot of time.

If misused, LoC can be easily gamed by programmers who artificially inflate their LoC at the expense of quality or maintainability.

Function points are independent of this effect but is the effort worth it?

For this reason raw LoC data should be considered private data and not released to management in any form that allows it to be related to individuals. Too tempting for management to evaluate developers solely on LoC/hour which will lead to counter productive behaviour.

Much easier to aggregate the data together to give management something that is more useful to them. i.e. average LoC/hour or defects/LoC.

Personal experience

Recently started software inspections on my project. Problem with software inspections is that they are a cost early in the project with the positive result (lower defects) expected later in the project. Necessary, therefore, to collect data to show that the positive effect is being found.

Mention SWEBOK

Wanted to measure:

Efficiency (defects found per hour invested)

Effectiveness (defects found in inspections / all defects found in lifetime of product)

Size (lines of code (LoC)). 
Literature suggests that inspections are more efficient than system test at finding defects. A clear result from the project supporting this would encourage further adoption.

Literature suggests effectiveness from 50% to almost 90% with further experience.

Literature suggests optimizing the speed of inspections in terms of lines of code inspected per hour and gives guidance as to where to start. Important to be able to measure the size to be able match this.
Approach:

Setup a software process database using Oracle HTML DB (aka Application Express). Microsoft Access would also work. Wrote up a formal process for software inspection which included having the record enter the anomalies and other inspection information into the database. Database designed to make this as easy as possible for the recorder.

So we now have data on the hours invested, the size inspected and the number of anomalies found. Also have data on anomaly types for causal analysis. Database then automatically calculates the necessary measures for efficiency. Have yet to add inspection speed.

Anomalies from other parts of the process are recorded in different places. i.e. anomalies found after a work product has been inspected but not recorded in another inspection are recorded in a simple Excel spreadsheet. Anomalies found in system testing will be recorded in ClearQuest. Plan to merge this data into the software process database for future analysis.

Future plans:

Analyse inspection speed (include graph)

Causal analysis of types (include graph, Pareto)

Calculate effectiveness when next release goes into production (need to define the end of a product’s life to include all anomalies).
Formally write up the measurement definitions and processes.

Keep perspective

Deming said, “The most important figures that one needs for management are unknown or unknowable …, but successful management must nevertheless take account of them.”

Measuring the quality of code involves many attributes: size, complexity and defects can be measured but the quality goes beyond those attributes and can only be assessed by experts.
What can you do when measurements are going really well?

Decide when to stop testing based on predicting time to failure based on recorded failure data. Used in NASA Shuttle avionics software.
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Useful IEEE standards

1044-1993 Standard Classification for Software Anomalies

1044.1-1995 Guide to Classification for Software Anomalies

Useful for defining the types to use as well as the other data about an anomaly

982.1-2005 Standard Dictionary of Measure for Software Aspects of Dependability
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