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oltware process improvemenl is gaining momen-
tum rhroughour the software industry, Many eities
now have nonprolic SPIN (Software Process
Improvement Network) groups. In a visible sign that
process improvement is now a maingtream techiiology,
SPIN's national conflerence in Boston last spring drew sev-
cral thousand attendeces. Another signis ihe frequency of
Journat articles devored to process improvement.
| Nowever, as often bappens with software, process
hmprovement articles tend to be theoretieal, Comparatively
little solid, enpirical data is being published
on three important topies:

« Whal does it cost 1o improve soltware

Both process
assessments

rent productivivy and quality levels, The assessment is
like a2 medical dingnosis of the organization’s soflware
strengths and wealinesses. The bascline provides a lirm,
quantitative basis for productivity, schedules, costs, qual-
ity, and user satisfaction. Both are neeessary, since assess-
ments alone ek the quantilication of initial qualivy and
productivity levels necded Lo judge Lier improvements,

Stage I—Management technologies. Because
management is the weakest link in the soltware process,
the first improvement stage concentrates
on hringing managers up Lo speed in eriti-
cal lechnologies such as planning, sizing,
estimating, tracking, weasurement, risk

processes? analysis, and value analysis. Managers are
* Llow long will it take o make rangible and baselines are the ones who must caleulate the return on
improvenients? necessary. investment (ROTY and collect the data
« Whatkind of value can be expected in Assessments demonstlrate progress. Accordingly, it is

terms of better quality, productivity, or
user satisfiuction?

My latest book, Patterns of Softwaie
Systems Fuiltre and Success (International
Thomson Compuger Press, 1995), addresses
Lthe economics of soflware process inmprove-
nent for companics of various sizes for five
different sectors: systeims sollware, military
software, information systems, outsouree vendors, and
comnercial software, This column condenses some of niy
findings, whicli ave hased on studies of leading soflware
producers in the United States, Barope, South America,
and the Pacific Rin.

Optimal sequence

Significaut software improvements do not oceur at rau-
dom. By generalizing the patterns used by the most sue-
cesslul companies, we see that the initial activity is an
assessnmient and a bascling, lollowed by a six-stage improve-
ment prograni,

Stage 0—Process asscssment and baseline. All
soltware process improvemcnl sirategios begin withva for-
mal process assessment and aquantitative baseline of cur-

alone do not
provide initial
quality and
productivity
levels, which are
needed to judge
improvements.

folly to begin improvements unless man-
agers are trained and equipped for their
roles.

Stage 2—Processes and method-
ologies, The second stage concentrales
on solid approaches for dealing with
requirenients, destgn, development, and
quality contrel. Since tools  support
processes, the processes must he selected before heavy
investments ocenr, Some processes deployed in this stage
iclude joint application design (JADY; formal design
methods such as Warnier-Orr or Yourdouw; formal desiyn
and code inspections; and formal change-management
procedures.

Stage 3—New tools and approaches. Once meth-
ods and processes are pinned down, it is appropriale to
acquire improvad tools and explore new technologics, This
is the time to aceuire imtegrated CASY (T-CASE) and other
new ot upgraded tools. This is also the time to explore dif-
ficult technologies with steep learning curves, sucl as
clicnt-server inethods and the object-oricnted paradign.
Jumping prematurely into client-server projects, or mav-
ing teo quickly toward object-oriented analysis and design,
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Table 1. Process improvement costs per employee by size of software staff.

Stage Small staff  Medium statf Large staff Giant staff
(<100) (101-1,000)  (1,001-10,000)  (>10,000)

Stage O—Assessment/baseline  $100 T $128 $150 200

Stage T—Management $1,500 $5,000 $5,000 48,000

Stage 2—Methods/processes 41,500 $2,500 $3,000 $3,500

Stage 3—New tools $5,000 $7,500 $15,000 $25,000

Stage 4—Infrastructure $1,000 $1,500 $3,500 $5,000

Stage 5-—Reusability $500 $3,000 $6,000 $7,500

Stage 6—Industry leadership $1,500 $2,500 $3,000 $4,000

Approximate total $11,100 $22,125 $35,650 $53,200

usually means trouble because pootly trained practition- Stage b—VYocus on reusability. Reusability has the

ars ace seldom suceesstul,

Stage 4—Infrastructure and specialization.
Achicving sofrware excellenee requires tep-noteh organi-
zation as well as excellent teols and methods, “the infra-
strueture phase addresses organization and specialization
issues and moves toward establishing specialized teaus
for handling testing, maintenance, integration, and con-
figuration control, Vovmal quality assurance departments
are also important, as are policies on continuing cduen-
tion.

best ROT of any technology, but effective reuse is not a
game for sateurs. IFa company’s qualicy control is poot,
iLwill be reusing garbagre, and its costs will o up insreid
al down. Also, eflcctive reuse includes much more than
Just code. Ta Faet, an elfective software reuse program
incluees 10 reusable components: reusable architecrure,
requirements, plans, estimates, design, interfaces, data,
source code, user docuntents, and test materials,

Stage 6—Industry leadership. Organizations that
reach the sixth stage are invariably feaders in their indus-

Medium staff

(101-1,000)

Large staff

(1,001--10,

Giant staff
000) (>10,000)

2 3 4
6 9 12
6 9 15
6 9 12
4 6 9
6 12 12
R 9 12
38 57 76

Table 2. Months for each improvement stage by size of software staff.
Stage Small staff
(<100)
Stage 0- -Assessment/baseline 2
Stage 1—Management 3
Stage 2—Methods/processes 4
Stage 3- New tools 4
Stage 4—Infrastructure 3
Stage b—Reusability 4
Stage 6 -Industry leadership 6
Approximate total 26
L. - - ——— - - - —- =

Table 3. Improvements in software defect levels, productivity, and schedules.

Stage

St_a:ge 0—Assessment/haseline

Compuler

Defeet level

Stage 1-—-Managoement 10%
Stage 2—Mathods/processess -50%
Stage 3—Now tools -10%
Stage 4-- Infrastructure 5%
Stage 5—Reusabhility - 85%
Stage 6—-Industry leadership - h%
Approximate compound totals 90%

I'voductivity gain

Schedule reduction

10%

5% ~15%
35% 15%
10% 5%
65% 50%
5% --5%
350% -+ F0%




tries. These oreanizalions are often i position to acquire
compelitors or become outsourcars,

Costs, timing, and value

Foraccuracy, ench company must ereate an individual-
ized plan and budget for its improvement strateyy. Tabic
I presents seneral information based on campany size in
terms ol software personnel. The cost data, expressed in
terms of approximate vost per softweare employee, includes
training, consulting lees, capital equipment, sollware
ticenses, and office improvements.

Aninteresting question is, what is the smallest expen
ditwre that will achieve any tangible benefits? 1he cheap-
est improvement strategics appeat (o be methodological
improvemaents that do net require capital investiments in
new tools. Jaint Application Design (JAD), luncrion-point
metrics, and inspeetions, for example, can be deployed
with anly training expenscs.

Two-day training sessions {or any one ol the three
above methods are available for about $800 per persan,
plus travel expenses, Since introducing any one ol the
methods produces tangible henelitg, the niinimum cost
of visible improvements is roughly $800 por person. Such
ninimal investments, however, seldom resulr in more
than a 10 pereent iaprovement in schedules, costs, and
quality,

Table 2 shows how leng it takes to move through
cachstage of the process improvement sequence, Clearly,
ginaller companies can move morervapidly than large cor-
porations and government agencics.

What kind of value or ROLean we expect fron software
process improvemerils? My experience in developing mocdl-
els and analyzing client data indicates an ROT, measured
over a 48-montl periad, of $3.00 to more than $30.00 for
every dollarinvested in softwane fliprovement programs.
Of course, not cvery technology will return its maxinium
ROT i every case.

Table 3 shows approximate improvements in schedules,
costs, and quality (delined here ag software defect levels),
The results are expressed as percentages of the tnitial base-
line.

A typical soltware application ol 1,000 function points
(equal to rouglily 128,000 Gsource statements) should
aclhicve the following results. Delivered defect levels
should drop from abour 1 per function point to 0.1 per
funetion peint. Sofrware productivity rates should vise
from about 8 funcrion poiuts per staff month to 28 hune
tion points per scaff month. Development schedules
should shrink [rom a neminal average of 18 monthsto 5.5
months. The volume of reusable material should rise [rom
Tess than 15 pereent to morc [han 65 percent for source
code, specifications, test cases, and other key items,

From this rough analysis, we sec thar maximum bene-
its do not occur untii Stage 5, when full soltware reusabil-
iLy programs are implemented. Since reusability has the
best return, Pri frequently asked why icisn’Urhe livst stage.
The reason soltware reuse s olTser to Stage b is that a suc-
cossful reusability program depends on mastery ol solt-
ware quality and alost of precursor software technologics
such as inspections, Attempts to reuse materials not at
state-of-the-art quality levels actuadly resull in longer
sehedules and higher costs.
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Embedded mouse solution

Usar Systems intradueed the ThulaPoint poitting device
that combines the lunetionality of a mouse with the case-
of-use of ajoystick. The device uses magnaetic-field-detee-
tion seusor lechnology ploneered by Vujitsu to output
coordinate data acceording to the direction and degree of
travel ol the mobile section. Teoffers 10 degree inotion in
all direetions for positive cursor control and user feedback.
The controller 1C translates the sensor motion and pro-
vides autosclectable RS-232 and 1572 oulput.

The device supports the IBM/MS two-busrton and
Logiteeh three-button protecols, The mouse driver offers
additional fancrionality and customizabiity that lets users
aptimize duta input and serecitoperations. Users can coni-
ol acecleration, command the pointer 1o grow while
moving, aned define hot spots o which the cursor will move
upoi command. An cvaluation kit comprising the agsem-
by, cables, and documentation costs $95,
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Computer securily

Jetico Ine. introduced BestCryptd Data Protection
System for IBM-PC compatible computers, The hard-
ware/software package lers users keep sensilive data
cnerypted onthe disleand Later aceess it transparently with
any application program.

The PC-standard add-on hoard features a single-chip
encryption processor knplenenting the 256-bit encry)-
tion merhod known as Russian federal standard GOS'T
28147-89, The software provides encryplion services
usable with both hard disles and floppics. Virtual disks
with specific passwords are ereated on the hard disk. All
information kept on the virteal drive is automatically
decrypted during the vead operarions and encrypled on
the write. Auy application program can use the files stored
on the virtual disk provided the user has the password. All
operations are made transparently witheut slowing down
the application, according to the company.

Usar Systems’ HulaPoint combines the functionality
of a mouse with the ease-of-use of a joystick.
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