Two Kinds Of
Performance
Requirements

In mv November colummn I
explained the distnction
between performance in-
vestigation and perform-
ance validation. For those
of you who havent had a
chance to read jt, I stpulat-
ed the followi ng definitions:

Performawce validation is
an activity thar compares
the software being tested to
the expectations that have
been set or presumed for that product,

Performance investigation is an activiey
hased on collecting informartion aboue
the software being tested that ma'j.-}'lﬁtt-'e
value in determining or improving the
quality of the softvare product.

Using those definitons, I generalized
that there seems o be a COMMOnN per-
ception that *just like funceional testing,
performance testing is mostly valida-
tion”™: thar most perfonmance testing
projectss necessitate boch investigation
and validadon; and that with rare excep-
tions. performance esting is naoirally
invest gadve due vo js common lack of
predefined requirements or quantifi-
able expectations. I also observed thae it
is typical for a single performance issue
detected during performance validation
to [ead o a pause, or even a hale in con-
tinued validation. We closed with this
simple rule: “Investigate performance
ealy; validare performance lase.”

I'm guessing thar you are curious
about why I felt the need to recap last
month before even introducing this
month’s topic—I know T would be! The
answer is slmple. For this issue, I knew I
wanted eo write abou collecdng and
quantifying performan ce requirements.
I've written on the topic several times
before and have presented my theories
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and appreaches at both
praceitioner and academic
conferences on many occa-
sions. Even though these
papers and presentations
have been well recejved,
I've alwavs thought there
was something missing. 1
had thought what 1 was
lacking might be support-
ing research data. and 1
kept hoping that one of the
professoers at the academic conferences
would guide a young Ph.D. candidate
voward conducting research o support
my theories, but that never happened.

Then, as I was reading the final draft
of my Movember column, it came wo me.
It was like the proverbial light bulb over
the head of the camoon chamcee—I
even noticed that T had thiuse my index
finger into the air as if w put an excla-
mation point on the end of my
“Eurekal” moment. The point I'd been
missing all along was that I was trving to
trear all performance-related require-
ments as technical requirements. Bue
they aren’t; some performance require-
ments are usabiliey requirements! Now,
what kept me from figuring this oue—
while writing and presenting for the
pase four years about how most speed
requirements need w be determined
using a human facters approach consid-
ering user psychology, expectations and
previous experience—is still a mystery,
b it’s one that I'm willing to leave
unresolved. If you've everbeen pareof a
usahiliey study or even read abowe one,
youll immediately recognize user psy-
chology, expectations and experience
o be common and fm portant faceors o
consider during such a study.

Before going into decail aboue how o

handle these usability requirementsthac
and many ochers have been weating as
technical performance requirements,
lets consider how to determine which
performance requirements are technical
and which are usability. Let’s also explore
how this relates o the distinceion
bevween investigation and validation.

During training, [ break system per-
fonmance ineo chiee cacegories—scalabil-
ity, stabilivy and s peed—uw simplify discus-
sions, 50 let’s use those categories here as
we ook at how usabiliey fies in.

Scalabiliey, also called capacicy plan-
ning, is bv far the most mature of the
three cawegories in temms of require-
mens definitions, testing and predic-
dons; there is probably an entire book-
case worth of reevant books deealing
this activity. Regardless of where you go
o research scalabilivy and capacity plan-
ning, the materal you'll find will be
exmemely echnical. Iewill invariably pre-
sume either technical and well-defined
syseem requirements (e.g. “The sysem
shall be able o successfully process 2,000
stock trades per hour™) or technical and
well-framed test requirements (“Deter-
mine the pumber of gades the system
will support during an hour before other
requirements are violaed™). It's prewy
clear that the system requirements map
o what we call performance validaton,
and that the west requirements map w
performance investigation. and that
both are technical.

Stability. which covers such specific
areas as reliability, availability, robuse
ness, recoverability and even some
aspects of security, is also a technical cat-
egory covering such requirements as
“The svatem shall maintain five nines of
availability.” and *“The system shall
failover to a redundant backup syseem
within two minutes of a detected server
failure without cormipting any transac-
ton data” Again. validation would be
appropriae against these requirements,
while investigarion would be used o
determine why validadon of one of
these requirememts failed. While some
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aspects of stability deserve to be meas-
ured from a user's perspective, the
requirements themselves are sll funda-
mentally echnical.

Speed. on the other hand, is where
things get fuzzy. Some speed require-
ments are quite definable, quantifiable
and eechnical. An example of a tec hnical
speed requirement could be as simple as
“A stock wansaction must be completed
within 20 seconds of receiving a quote.”
In this case, “30 seconds” is a technical
requirement, because the trade price is
only valid forthat period of time: on the
3lst second, the tade request is can-
celed. Once again, this requirement fits
with our previous discussions aboue
investigation and validation.

Other speed requirements, however,
are not so wechnical. For instance, I'd
bet that the traders who use the applica-
tion above with a 30second transaction
deadline would noc be pleased with
trades taking 20 o 30 seconds each; in
fact, I'd ha'zard a guess that traders
would be fruscrated with S-second
trades. 5o while the technical require-
ment isan important factor to consider,
when viewed from an “are we going to
get/keep 1Bers on the system ™ perspec-
tive, this scenario would likelv vield a
different requirement.

I think most of us are wsed o non-
technical speed requirements that are
defined from a user’s pempective, such
as in the following example: “Each
stock wrade shall complete in not more
than 8 seconds, 95 percent of the time,
when accessed bv a client With a 128-
Mbit/sec connection or greater.” While
this requirement is well defined and
testable, I think it is where we may be
off track. If we were w© ask the person
who wrowe o mandated cthis require-
ment what purpose it serves, we'd sure-
Iy get an answer like "This requirement
ensures thar our users don’t gee fruserat-
ed when using our site.” On the sur-
tace, this makes perfect senze, but who
decided that 8 seconds would ensure
that the users of the swstem won't be
frustiateds I know that I, for one, find
an 8second response dme quite frus-
trating in many cases, but on the other
end of the user spectum, my mother
wouldn’e know how to ace if she were to
suddenty experience that kind of *blaz-
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ing speed”™—in fact, it might frustrate
her that she doesnt have dme wo bal-
ance her checkbook while she’s waiting
for pages to load]

Inthe scenario above, by using valida
tion, we can deteimine whether or not
the pages meet the requirement, and we
can use investigarion to help track down
whv a validation test fails. But how exact
Iv do we determine whether or not the
requirement mees the unwriceen intent
of keeping users from becoming frustat
ed by slow response times?
Mo amount of validation
or technical investgation
of the system will answer
that question. To do so, we
need to set aside the idea
of creating technical
requlrement's independ-
ent of the users for a
maoment and wrn instead
to usability smdies wo
determine how fast these
response dmes nesd o be.

A oumory Web search
shows some fascinating
usability research related
to how users percejive
dovwnload times, some dat-
ing back tw 10998 and
before. The most inverest-

Speed is where
things get fuzzy.
Some speed
requirements are
quite definable,
quantifiable and

technical; others

able sample of actual users.

The reason this is exciting to me is
this: I have pardcipated in usability stud-
ies before. I have researched how to
design and conduce them, each time
deciding that this was way too difficult
for determining speed requirements.
There were too many combinations and
permutations of variables, wo many ways
w define user pswchology, experience
and expecations, and I had no aceual
training in these areas. After spending
some time on this siee,
however, 1 realized that
most of the research had
already been done in gen-
eral enough werms o be
directly applicable to a
varie of potential applica-
tions, and that the majority
of the smdies needed o
collect data specific to an
application or an applica-
tion’s users have already
been designed, so all I'd
need to do is conduce the
studyl All things consid-
ered, this is no more diffi-
cult than many of the
other tasks we alreadv do
during a performance test,

So, if users’ experi-

ing to me is Usability are not. ences are the reason
Mews, a newsletter of the behind a pardcular speed
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search  Laboratory  at @ aren’t we conducting a
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homl). ©On this site, T found research
resulting in such findings as how the age
of Web users affects their tolerance for
delay times, and whether or not dialup
users have more tolerance for slow
response times than users with faster
connections. While I didn’t find any real
surprises in those resules, 1 did en-
counter two other things that were far
maore interesting. Fime, this site includes
links w a fantastic amount of reference
material that I have barely started to sift
through, and second, the actual proce
dures for how the research was conduce-
ed are included with the writeups. The
best part is that the only real challenge to
duplicating the research is detenmnin-
ing—and gaining access vo—a reason-

few usability studies o
determine what  thar
requirement really isr It
looks like it's reallv not that difficult wo
conduce the research needed to derer-
mine speed requirements based on
usabilie—research that will give the
stakeholders enough inform ation o
make educated decisions about applica-
don  performance. While this sounds
simple, my guess is thae this shift in
thinking abowut requirements will take
ome time to catch on. Then again,
maybe these usability studies are really
nothing more than another perform-
ance investigation—only in this case, we
are determining requirements for vali-
dation by investigating s,
It looks like now it's time for me to
walk thewalk and vest this theory. I'll let
vou know how it trns out. (£
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