How To Estimate ROI for Inspections?

* DEVELOPMENT: The RO for inspections is about six to one
(6:1) if you ignore maintenance or total life cycle costs.

Phased Return-on-Ilnvestnent (RO)
- It's good to nodel RO after every software

life cycle phase, software process, and activity
(e.g., analysis, design, code, and test).

- This shows that we're smart software managers and
we really know what we're doing, we use RO for
proj ect planning and nmanagenent, and we are of the
"very" high-maturity variety.

- This shows that there is RO for software process
I nprovenent (SPlI), RO can be achieved very early
(in hours, days, and weeks), and software processes .
are neasur abl e.

(Many still believe SPI has no RO at all, has no
early RO, or its RO is sinply not quantifiable!)

* MAI NTENANCE: The RO for inspections is about thirty-six
to one (36:1) if you include nmaintenance or total life
cycl e costs.

Cunul ati ve Return-on-Investnent (RO)
- RO figures based on total life cycle costs enable

us to create "strong" business cases for justifying .
sof tware process inprovenent (SPlI) budgets.

- It's inmperative to calculate total |ife cycle or
mai nt enance costs to sel ect devel opnent strategies
which w il maxi m ze product success when conpl ete.



- Wiile, software process inprovenent (SPlI) is kind
of a near-termactivity, it is the |long-term out-
| ook that we're concerned with.

- Government agencies, in particular, need to plan
"total" life cycle costs, budget the cost of soft-
war e mai ntenance, mnim ze the cost of software
mai nt enance, maxi m ze product success, and divert
scare resources toward devel opnment and away from
mai nt enance.

(Wen the U S. Air Force is still in the conceptual
stages of a new weapon system total |ife cycle
costs are calculated to justify new prograns.)
(NASA scrapped a version of the Space Station after
spendi ng $11 billion, when scientists determ ned

mai nt enance estimtes were cost-prohibitive and
physi ol ogi cally inpossible for humans in space.)

* DEFI NI TI ONS

BENEFI T/ COST RATI O (BCR): Magni tude of benefits to
costs.

RETURN- ON- | NVESTMENT (RO ) : Magnitude of benefits,
| ess costs, to costs times one-hundred.

* EQUATI ONS

BENEFI TS



BCR = -------- or BENEFI TS/ COSTS: 1
COsTS

BENEFI TS - COSTS

* BASI C COST OF QUALITY (COQ

| NSPECTI ON EFFORT

TEST EFFORT

MAI NTENANCE EFFORT

| NSPECTI ON TEST SAVI NGS

| NSPECTI ON/ MAI NTENANCE SAVI NGS

1 Hour per Defect
10 Hours per Defect
100 Hours per Defect
9 Hours Saved
99 Hours Saved

| nspect 9 hr saved
BCR ------- S L = 9:1

Test 1 hr spent

| nspect 9 hr saved - 1 hr spent :
RO ------- R * 100 = 800%.



* BASIC RO FOR | NSPECTI ON VS. MAI NTENANCE (CODE & SHI P)

| nspect 99 hr saved

BCR ------- S L = 99:1
Mai nt 1 hr spent
| nspect 99 hr saved - 1 hr spent :
BCR ------- R * 100 = 9,800% .
Mai nt 1 hr spent

* ADVANCED COST OF QUALITY (COQ

| NSPECTI ON EFFI CI ENCY (1 E) = 70%
TEST EFFI CIENCY (TE) = 70%
| NSPECTI ON HOURS = 1*| E = .7
TEST HOURS W TH | NSPECTI ON = (1-1E)* TE* 10 = 2
TEST HOURS WO | NSPECTI ON = TE*10 = 7
TEST HOURS SAVED = 7-2 = 5
MAI NT HOURS W TH | NSPECTI ON = (1-1E)*(1-TE)*100 = O
MAI NT HOURS W O | NSPECTI ON = (1-0.7)*100 = 30
TEST/ MAI NT HOURS SAVED = (7+30) - (2+9) = 26

i ADVANCED RETURN- ON- I NVESTMVENT (RO) '



| nspect 5 hr saved
BCR ------- S L = 7:1
Test 7 hr spent
| nspect 5 hr saved -.7 hr spent :
RO ------- R * 100 =  614%.
Test 7 hr spent

* ADVANCED RO FOR | NSPECTI ON VS. MAI NTENANCE

| nspect 26 hr saved

BCR ------- S L = 37:1
Mai nt 7 hr spent
| nspect 26 hr saved -.7 hr spent :
RO ------- R * 100 = 3,614%.
Mai nt 7 hr spent

* SOFTWARE PROCESS | MPROVEMENT (SPI): MODELI NG RO

RO Comparison for Six SPI Methods

Li fecycle RO Devel opnent RO

| nspection 37:1 7
pspM 33:1 6:



TSPV 14: 1 3:1
SW CVMM® 14: 1 3:1
CvM M 11: 1 2:1
| SO 9001 8:1 2:1

(http://davidfrico.conl sepg02pdf. htm

* TOTAL LIFE CYCLE RO |S NOT FUZZY MATH

RO estimates for total life cycle costs are well -
establ i shed nethods within the U S. DoD, and are
based on solid data, enpirical relationships, and
val id mat hemati cal equati ons.

* TOTAL LI FE CYCLE RO ESTI MATES ARE NOT | NCORRECT

Total life cycle costs are based on estimating
statistical software defect popul ations through
sof tware mai ntenance and retirenent, and the costs
of renoving software defects at various life cycle
st ages.

* TOTAL LI FE CYCLE RO 1S NOT UNCONVENTI ONAL
VWhile, total life cycle costs aren't typically
consi dered by nost software organizations, they do

represent a higher-state of maturity and responsi bl e
econom ¢ phil osophy.



UNUSUAL RETURN- ON- | NVESTMENT (RO') PHENOVENON

* RO OF | NSPECTI ONS DECREASES AS EFFI Cl ENCY | NCREASES

Ironically, the RO of inspections actually decreases .
as inspection efficiency increases. That is, as

| nspections begin achi eving worl d-cl ass perfornmance
| evel s, they becone so efficient, that testing and
mai nt enance costs decrease radically, and thus
decrease the magni tude of the benefits to costs. In
ot her words, as the |latent defect population is
reduced by highly-efficient inspections, maintenance
costs decrease radically, |essening the dramatic

| npact of inspections on total |ife cycle costs.

(This is obviously a good problemto have, |ow RO,
but very lowtotal life cycle costs!)

* RO OF I NSPECTI ONS | NCREASES AS EFFI Cl ENCY DECREASES

Conversely, as inspection efficiency decreases, that
I's, inspections detect fewer defects, the RO of

I nspections increases radically. This is caused by :
the shift in |latent defect populations to the testing .
and mai nt enance periods, where the cost of defect
elimnation is ten, to even a thousand, tines nore.
Since testing and mai nt enance becone so cost - prohi bi -
tive, the RO of perform ng inspections increases
radi cally, and makes for real good case studies on
justifying costs of doing inspections based on RO .

RO seens to have use in the lowmaturity software
organi zation that instinctually transfers its |atent
defect population into testing and mai nt enance. RO
may have very little usefulness to the high maturity
organi zation that either prevents its defect popul a-
tion fromoccurring or renoves it wth very efficient
defect-mtigating processes and tool s!

| designed sone fascinating equations to nodel this
nost unusual phenonenon!

But, not to worry, as nost organi zations are of the



extrenely lowmaturity variety, and are sure to
exhi bit eye-popping RO |evels for the sinplest of
| nprovenents !!!

* COUNTER- | NTUI TI VENESS CONFUSES RO ANALYSI S

| can guarantee that this phenonenon of efficient :
processes having lower RO than inefficient processes .
can confuse cost analysts to no end. That is, finding .
a low RO when searching for a big RO.

| |
| |
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! Finding a big RO can be al nost as unnerving. People !
! are too hesitant to express RO of nore than 5 or 10 !
! . to one for fear of being perceived as incredul ous. : !
! . And, people are less willing to accept a |arge RO : !
! versus a small one. It's nore socially acceptable to . !
! have an RO of 3:1 versus 100:1. A so-called European . !
! expert once decried the claimof high RO as pure !
! Armerican fantasy, and swore software process inprove- !
! ment had no RO whatsoever. That was just |ast year! !
| |
| |
| |
| |
| |
| |
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| |
| |
| |

RO analysis is not magic, alcheny or pseudo-science.
RO is a well established discipline and scientific
procedure which is routinely practiced in every

maj or professional discipline except software

engi neering. There were only two RO briefs at the
SEPG 2002 Conference. This is only an continui ng

i ndi cation of the software engineering discipline's
pai nful infancy!

* RO ANALYSI S I'S NOT' COVMON KNOW.EDGE

RO is not a well-known techni que anong software
managers. It will take a few nore years before nore,
substantial, and conprehensive RO netrics, nodels,
studi es, data, and results are published as books,



papers, and reports. RO analysis for software
engineering is still a |eading-edge practice today.

* SPI EXPERTS AND SEPG MEMBERS BI GGEST SKEPTI CS

RO figures for software engi neering, software pro-
cess inprovenent (SPI), and inspections are not
commonly held to be true.

A software engi neeri ng manager of a manufacturer of
m ssion-critical, spaceborne conponents swears there
Is no data to support RO for inspections.

Sof t war e engi neeri ng process groups (SEPGs) and soft-
war e process inprovenent (SPl) specialists continue
to remain the | argest skeptics, nay sayers, and dis-
believers when it cones to software netrics, nodels,
nmeasurenents, and RO dat a.

* CAN' T CONVI NCE THEM W TH STATI STI CS

It's a well-known principle that skeptics of software .
process inprovenent (SPI) can't be convinced of SPI's .
benefits, to try SPI, or to try SPI nethods using
netrics, nodels, neasurenents, and RO data (no

matter how nmuch data you have, how convincing it is,

or howwvalid it is).

In other words, |logic can never be used to goad
sonmeone into doing sonething they do not want to do!

* CRISIS IS THE ONLY CATALYST FOR CHANGE

The only effective nethod for changi ng soneone's
behavi oral pattern is the threat of immnent crisis
(e.g., death, disaster, or econom c tragedy)!

Sof tware process inprovenent (SPl) is futile in the
absence of crisis!
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