EDITORIAL

WHAT IS
SO TWARE

uality amndd dependability
of large software systems
are among the most com-
mon opics In disoussions
about computers, Organi-
zatons, both public and
private, have invesled
huge sums in rescarch to
develop methodologies for produc
ing software of quality and depend-
ability. Schools have devoted large
efforts to curmicula in the engineer-
ing of software. Yel many people
remain dissatislied with the prog-
ress of the feld over the past de-
cade.

The me currently
employed to produce "software of
quetlity” are hased ot the noton
that quality is scrongly related oo
rigesr in the speafications and texts
that appear throughout the soft-
ware design process. According (o
this view, quality will be achieved
when sollware s produced by a
process conssong of four stages:
obtan a clear and comprehensive
refuirements statement, construct
a formal specification from the re-
quirements, derive the programa
from the specification, and demaon-
alrate convincingly that the imple-
mented program mects the specifi-
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iquecs that maintaim oght rela-
vonships between program struc-
ture and dynamic behavior are con-
sidered to be essenual. Readabilicy,
modularity, modifiabality, svle,
adequacy of commenms, and good
tests are considered to be important
guidelines. Failure to achieve soft-
ware of quality 18 attnbuted nob bo
posaible limitstions i the process
itself, but to inadequate knowledge,

Chce the process is completed, the
designer delivers the software 1o
the customer and declares the job
dome.

I claim thar this understanding is
too limited to enable us as a disc-
pline o systematically Fulfll prom-
1ses 1o deliver software of quahty
and dependababty., [ propose to
reframe the gquestion, from “What
is sofiware quality?” to “How do we
satisfy the customers of our soft-
ware?” By making concerns of cus-
tomer satsfaction central among
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the criteria for judging software,
new actions will appear for making
reliable and dependable software.

Our current  understanding
treats quakty as a property that can
be built into a system by following
certain rules and procedures. But
thi= understanding indines us 1w
forget that “gquality” and "depend-
ability™ are assessments others
matke based on their experence
with how well the software helps
them do their work. The queston
on the minds of the users of soft-
ware 18 not, “ls this software well
siruciured?™ but "Toes this sofli-
ware help me get more work done?
Can | depend on 01" The greater
the level of satisfacoon, che more
ikely the customer is to say the sofi-
ware 18 of good gquality and is de-
pendable. An immediate and obvi-
ous consequence of this shift of the
question 15 that the software de-
signer does not. declare that the job
s done. Instecad, the costomer de-
chires sausfacuon (or  dissatisla-
tion) with what the software de-
signer has delivered. The job of the
software designer is not done unul
the customer has dedared sapsfac-
Lo,

One can distinguish three levels
al which a cusiomer can declare sat-
isfaction:

1. Al basic promises were fulfilisd
The custommer assesses that the pro-
ducer haz delivered what
was promised and agreed to. This
might be clled 'basic integray'.

2. No nepabine compdquencei wre fin-
duced, The customer uses the prod-
uct for a while and encounters no
unforeseen problems that cause
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disruption  and  perhaps  serious
bosses. The oustomer assesses that
the products design has been well
tawmaght owl and that i anoopates
problems that were not apparent at
the outset, Thar this fevel 15 distunce
from the previous one can be seen

in the common anccdoucs, “This is

what | asked for, but it's not what 1
want!” and “le does what they
promiscd but 1 wish ['d have asked
about what it would doin this situa-
L !

3. The customer o delighted. Av this
level the product produces no neg-
ative comnsequences and, o fact,
gocs well beyond the customer’s
expectations and produces new,
unexpeciend, positive effects. The
custoamet  expresses great delight
with the product and often pro-
maotes it among others. The cus-
tomer says the producer 15 a part-
mer, undcrstamds the orgazaion,

and contribuces w the well-being of

the cusiomer.,

With the new EVES !.il.-::u |:|:|-' Lthese
distinctions, | offer several observa-
10ms,

(a) There is a level of satisfaction
lower than the first level in gthe pre-
ceding list; T call it ‘cvnical savsfac-
ton’. We soe a lot of 1t in the com-
puter indusiry. Many producers
repeatedly make exwavagant and
hyperbolic claims about their wares,
Virmsally all sottware hoenses ex-
phicely cliselaim  any warranty or
ether responsibility by the pro-
duccr. Customers have learned w
discount the claims and purchase
ithe softwarc anvway., They Bmd
ways o use the software w make
their work more producaye, They
sy Lhey are sanisfied “once you fac-
tor out the producer's clams and
factor in reahity.” But this is not a
stabile situatkon, Lot the cynical cus-
wmers will ransier 1w ancther pro-
ducer as soom as a more realistc
ek fer 1% macke.

(b) The first level has been made
unnecessarily difficull 1w achicve
because the language used (o de-
scribe business and orgamizational
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processes is difterent from the lan-
guages currently used for formal
specifications. For example, busi-
nesd processes are oyclic and com-
prise networks linked by requests
their parucpants make of mhber
people; Tormal specilications  use
logic notation o describe mput-
oulpul  relatronslops of  soltware
components.  Biusiness  procosses
have deadlines and are ingicered by
ume-dependent  events;  Lem-
porality is difficule to express in the
notation systems used for formal
speafications. The customer and
designer would be in a betier pos-
tion to know they are in agreement
it the lanpuape of the specilications
contained the same distinctions as
the language of business processes.

(c) Formal speabctions are a
bunguage [or spealying intertaces
between different subsystems, nod
between systems and users. For this
reasin, the makers of commercial,
packaged software seldom offer
tormal specficiiions o er cus-
mers; many makers do not even
use them internally. Few customers
ask to see formal specilicaons and
fewer sull have the spedialized
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iy regquired o read them.
Cuswomers  dererming  satisfaction
partly from listeming to reviews and
opirmend of others amnd partly from
their own personal assessments of
whether the software delivers whai
has been promised by the sales lit-
erature and by sales people,

The requirements  siaternent,
whether in a formal notation or
not, can serve as the written prom-
e of the software producer o the
software cuswomer. The customer
expects that the delivered software
meets Lhe requirements. The re-
quirements are useful only insofar
as they bead 1o a sabsbied customer,

(d) Dire negatve consequences
can arise in an endless number of
ways, One common patern arises
when a large number of coples of a
program interact over a network,
producing “collecuve phenomena”
that were unaniipated by the de-
signers. An example is the stock
market crash of October 1987, as-
cribed by many experts o compul-
erized, programmed oading: A
large number of computers, pro-
grammed o sell when  prces
dropped v more than a preset
amount, avtematically issued sell
orders, which drove prnces dawn
and wriggered more selling by other
computers, Another example is the
recent series of telephone network
oulages caused by the same bug
being present in the many copies of
the switching soliware.

Another common patiern of
negative  CONSSQUENces  arises
around  compuoter bardware Gl
ures. Business executives may make
detcrminations, based  on cosi,
about how muech they are willing o
ivest in backup computer systems.
Even if the producer of the com-
puter systems delivers what was
asked, the organizaton may find
itselt in hot water wath its customers
when the hardware Gals and the
organization cannot Fl!'l:l'l.'id.-t ACr-
vice. The consegquences are often
compounded by customer-service
agents elling customers the prob-
lem is caused by the computers,
when o fact the problem was
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caused by an unadvertised no-trills
decsion of the orgamzation's exer-
uives,

A third pattern of nepative con-
sequences arises around mistakes
by wsers themselves, Users are
micre likely to be sanisfied at the sec-
ond level by operatng systems thas
allow them o undo commands to
delete Dles or by edivors that make
checkpoint copies of files.

A fourth pattern anses when a
user takes an unanticpated action
or unforeseen circumsiances arise.
The respomse of the woftware in
these cases may be disastrous or
costhy.

A Oifth pattern arises when users
change their expectations, often in
response o the new level of pro-
ductivity made possible by the solt-
ware itself, If the designer is no
longer available to help modify the
software for the user's new cxpecta-
tons, the user s hkely to become
dissatisiied.

A good soltware systems de-
signer will bring long expericnce
with many different customers to &
new customer. That designer may
propose (o include funcions that
the customer dxl not ask for but
which will spare the customcr un-
wanted future problems, The de-
sigmer will continue o work with
the customer after the system is in-
stalied in order w modify the sys-
EEm 1N Case NCEalve Consequences
are  discovered, These actions—
antcipation and contnued  aval-
ability after delvery—are essential
for a software producer to earn the
customer's satisfaction at the sec-
T

(e} Very lew soltware systems
hive produced genuine delight
Some exam ples include the second-
generation Unix system, the Apple

MacIntosh, Lotus  1-2-3,  the
Quicken accounting svsterm, Micro-
eoft  Excel and Windows, aml

FageMaker document system. In
cach casc customers fourad they
could complete much more work
with the syarem than withoul, much
more than they expected.

But delight is ephemeral of based
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on the software iself; Having mas-
ered the new working environ-
ment, the user will expand honzons
and expect more. Will the sofiware
producer be ready for the growing
R b

Delight artses in the context of
the relationship between the cus-
wmer and  performer. The de-
lighted customer will say the per-
former has taken the trouble to
understand the customer's work
and business, is available w help
with problems and to sewze oppor-
tunitics, may share acinc risks on
new ventures, and generally cares
for the customer. Chrganeations
that are well known Tor cultivating
fiercely  loval customers  include
IBEM, MicrosolL, and Digital.

(£) It 15 worth notng thao the
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marketplace wself has promoed a
general improvement in commiod-
iy software, Positive reviews in
softwarc magazines can lead 1o
many new sales quickly, while nega-
uve roviews can kil e prolaec.
Murosoft, for example, has dem-
pnstrated a particular deftness at
Improving i products in response
to teedback trom customers and
hias sel up its own networks (o ob-
tain this feedback.

I have argued that soltware gual-
ity 15 more likely to be attained by
giving much greater emphasis o
customer satisfaction, Program cor-
rocrevesd s essen il bul s net suffi-
cient to carn the assessment that the
sofiware w of quality and is de-
pendable. Chher methods and ap-
proaches are needed o gencerawe
satusfartion at the second and third
lewels. B

Definition

]-[J__] =f :=_1¢:_t.|j.|.
L

ginix) = L{e“ — i

Typesetting Software

For professional publishing and the power to produce high-guality technical

documents, scientific notation, mathematical formulas, and tables, on PCTEK
to make your work look its best.  The next step beyond dandard desktop
publishing, PCTEX & the difference between avorage and expert  You'll get
professional typesetting at amateur prices. And with our new PC TgX Systems, you
et everything vou need, wilth no extra costs,

The PC TgX System for Laser Printers includes: PERSOMNAL
o PCTRX and PCTRN386, Version 3.1

» Our screen previewer and laser printer drivers

o AL45-TeX and BVX Macro Packages

® Free Technical Support INC

For a free catalog and demo disk, call 415/388-8853. See the best for yourself!
Personal TgX, Inc. e 12 Madrona Ave. » Mill Valley, CA ® Fax: 415/308-865

Ciicle # 70 on Reader Sernca Cand




