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ou can't control what you can’t
measure. That fundamental real-
ity underlics the importance of
software metrics, despite the controversy

that has surrounded them sinee Maurice -
Halstead put forth his ideas on software

science. Skeptics claim metrics are uscless
and expensive exercises in pointess data col:
lection, while proponents argue they are val-
uable managementand engineering tools.

But what are metrics? What benefits do
they providez What are their limitations?
Should
projectz Which should T use? Towr The
six theme articles in this issue explore

and can — 1 use them on my

these questions and provide some answers.

What metrics are. Mctrics are simply
quantitative measures ol certain charae-
teristics of a development project. They
may measure any of several things:

® products (ike code and documeniation),

= the development process (aspects of
development activities),

s the problem dorain (likeielecommun
nications, management information sys
s, and process control), on
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e cnvironment characteristics (like peo-
ple, the organization; and wools).

From the software cnginccrgk or man-
ager’s perspective, metrics can representa-
tool that, when properly used, ehhancgs
management control over the develape

., ment process and product quality. Onlyjin

its first human generation, software erjgi-
neering is an adolescent activity that
needs metrics 1o record and transmif i
formation about what is humanly poss ble
and practical as software ¢ngincerin
comes aveal engineering diseipline.

This conceptual view of metrics is hoth
simple and intuitively appealing. Tn
tice, of course, there are many i ficult
areas that must be addressed.
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How to use metrics. 1rst, Fou anist de-
e the framework for vour metril's. You
cannot apply metrics without firsyfunder-
standing what you want to lll(‘;lﬁ) re and

/W‘-llll to

|
know about. In “Design Measurement:

how vou will measure what yon

. " . 1l

Some Lessons Learned " T Dicefer Rome-
|

hach describes how to da this by explain-

ing what he has learned in '.lp[)]/ ing met-
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rics to software design for several projects.

With a framework in place, von must
focus your metricsto achieve project-spe-
cific results. To do so gequires getting the

©metrics results in"a form you ¢an use o

monitor. and modify your development
c¢lfort. The carlier in the life cycle you do
this, the more control you have on quatity,
in terms of functionality, reliability, cost,
dnd schedule. Three articles explore dif-
ferent approaches to ilsi;i\g metrics to
build quality in carly (lill'illg development.
Based on real projects at Hewleu-Pack-
ard, Bob Grady describes in *“Work-Prod-
ysis: The Philosopher’s Stone of
Soltware?”™ how to make metries a useful
part of vour development process. He fo-
cuses on metrics for software complexity,
which you can use to flag potentially nenle-
somne problems carlyin the life cyele, hefore
they hecome expensive to indo or patch,
Similarly, in "Predicting Source-Code
Complexity at the Design Stage,” Sallie
Henry and Calvin Selig describe how to
use metrics to gange the quality of vour
source code at the dgailed-design stage,
hetore coding begins. They also evaluate
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sucml types g)f metrigs’ predictive abili-

ties and prufuu SLdLlSllL\ you can use o
adapt these nietrics types to your projects.
© In "Empirically Guided Software Devel-
) opment Using Mecturics-Based Classifica-
tion Trees,” Adam A. Porter and Richard
W. Selby describe how to identify high-risk
components early. These classification trees

use data from pr'L"vi()us projects and com- -
" .. bineseveral lypqc)[ metrics, giving you.the

“advantages of building a corporate pXOJt‘(.L

memory and being able to use the appro- -

pndl( metrics for the, pmJeu at hand.
Metricsletyou de ¥ipie than predlup()—
“tential pr oblems. during development.
You can also use them to gauge qualities
like reliability. In “Applying Reliability
Measurement: A Case Study,” Willa K.

Ehrlich, S. Keith ic( and Rex H. Molisani

show how one metrics model can accu-
rately predict the number of defects re-
maining in a system. ‘With such’ ‘amédel,
you can know when youx«s()ftwa,rc has
reached your quality target and stop testing.

Thiese articles show that metrics are
worthwhile. But implementing a metrics
program is not something you can de

overnight, especially if your development-

cfforts are the large-scale, mission-critical
applications for.which quality.is a major
concern, In “Implementing Mand{-rcmem
Metrics: An Army Program,” Stewart
Fenick describes how a US Army organiza-
tion is‘instituting -a metrics program for

- mission-critical software development. In

explaining the plans, he defines the issues

that any development organization must

face when implementing a metrics program.
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ile metrics. remain controver-

sial, that controversy is dimin-

ishing as research results show

their usefulness, as issues of software reli-
ability and safety become part of the pub-

“ lic.consciousness, and as government and

industry realize the growing dependence
on software and the concomitant need to

" measure software’s functonality, reliabil-

ity, cost, and schedule. Remember: You
can’t control whatyou can’t medsure. %
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We thank thos® who made this metrics theme
section possible: the 53 authors who submitted
articles and the 38 referces who dld a terrific
job reviewing them. .
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