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* LR/ i process/product

* M/ W objective/subjective

* H$%/0)4% explicit/derived

* 2% A% absolute/relative

* 1 &IE 7S dynamic/static

» TIM/f#FE predictive/explanatory
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=LOC
= execution speed
= memory size
= defects
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= functionality, quality, complexity
= efficiency, reliability, maintainability
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+ LOC (lines of code)
= KA

+ NOA (number of attributes)
= 2RI JE AL

+ NCV (number of class variables)
= KIS E A

¢ NIV (number of instance variables)
= R AR SR AN L

+ NOM (number of methods)

+ NCM (number of class methods)
= RIES I EA

¢ NIM (number of instance methods)
= RIMARFES T EA L
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+ WMC(Weight method per class)

. D|T(Depth of the inheritance tree) S.R.Schach,1992 U.S.Air Force, 93M-0174}¢4 H J L

* NOC(Number of chlldren) Size LA Size B LOC, KLOC

+ CBO(Coupling between object)
Effort TAf Effort AR A-1

+ RFC(Response for a class) o ° ! :

+ LCOM(Lack of cohesion in methods) Duration 117 Schedule L A
Quality  Jiiht Quality Ji 4/ KLOC
Cost A Rework B 7
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Specify
Analysis
Procedures

Establish
Measurement
Objectives

Specify
Measures

Collection
and Storage
Procedures,

ﬁ[ﬁ Measurement Objectives

Measurement Results

L R o it e s T B et
| Provide | Measurement Results

Measurement
Repository

Procedures,
Tools

Store Analyze Collect
Communicate] Data & Measurement Measurement
Results Results Data Data
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Stepl Establishing Measurement Objectives

1. Establishing and maintaining
measurement objectives

Specifying measures

Specifying procedures for data collection,
storage, and analysis

Collecting measurement data

Analyzing measurement data

Storing data and results

Reporting results to stakeholders

wn
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+ Measurements only produce numbers
+ To be useful, they must
= relate to business objectives
= be properly interpreted
= lead to appropriate action
+ If the business purposes for the
measurements are not understood
= the wrong data may be gathered
= the data may not be properly used
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Step 2 Specifying Measures

Step 3 Specifying Procedures

Goal (object, purpose, quality aspect, viewpoint, environment) A

variation
factors
]

quality
models

implicit
madels

Definition
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Y M1 M2 M3 M4 M5 M6 M7 M8 ... j‘i

GQM based Approach
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+ Specify data collection procedures
= Explicit specification of collection methods helps
ensure that the right data are collected properly.
+ Specify data storage procedures
= Proper attention to storage and retrieval
procedures helps ensure that data are available
and accessible for future use.
+ Specify data analysis procedures
= Specifying the analysis procedures ensures that
appropriate analyses will be conducted and
reported to address the measurement
objectives.
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Step 4 Collecting Measurement Data

Which poll result you trust more?

+ Obtain the data for base measures

+ Generate the data for derived measures

+ Perform data integrity checks as close to
the source of the data as possible.
= Checks can include scans for missing data, out-

of-bounds data values, and unusual patterns
and correlation across measures

Software Process and Management a P

WHI'S RUNNING
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Measurement Scales

Measurement Scale Example

+ The collected data usually be calculated or
analyzed statistically. So it is important to
consider its scale type.

Possible Description
Tvpe of Data | Operations of Data
Nominal =.# Categories
Ordinal <, > Rankings
Interval + .- Differences
Ratio ! Absolute zero
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+ Nominal
= type of program type: OS, DB, Application...
¢ Ordinal
= programmer experience level: low, medium, or high
*+ Interval
= McCabe’s complexity
= There is no absolute zero. A program with complexity
value of 6 is 4 units more complex than a program with
complexity of 2, but it is probably not meaningful to say
that the first program is three times as complex as the
second.
+ Ratio
= LOC
= A program of 2,000 lines can reasonably be interpreted
as being twice as large as a program of 1,000 lines »
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Data Collection Considerations

Step 5 Analyzing Measurement Data

+ Automation

+ A personal process notebook
+ Forms and templates

+ Databases and spreadsheets
+ Summary project report

Software Process and Management k3 b

+ Conduct initial analyses, interpret the
results, and draw preliminary conclusions
= The results of data analyses are rarely self
evident. Criteria for interpreting the results and
drawing conclusions should be stated explicitly.
+ Conduct additional measurement and
analysis as necessary, and prepare results
for presentation.
= The results of planned analyses may suggest
(or require) additional, unanticipated analyses.
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Step 6 Storing Data and Results

Step 7 Reporting Results to Stakeholders

+ Storing measurement-related information
enables the timely and cost-effective future
use of historical data and results.

+ Information stored typically includes:
= Measurement plans
= Specifications of measures
= Sets of data that have been collected
= Analysis reports and presentations

Software Process and Management a7 P

+ The results of the measurement and
analysis process are communicated to
relevant stakeholders in a timely and usable
fashion to support decision making and
assist in taking corrective action.

= Keep relevant stakeholders apprised of
measurement results on a timely basis.

= Assist relevant stakeholders in understanding
the results.
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Software Measurement Tools

Rational Project Console

+ Rational Project
Console

+ Man Machine
System’s JStyle

* LOC (freeware)

+ PMD (Freeware) ET:-)_, ] . =
* \ .‘-
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