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using, I can give them a special version 
of the program with that slot replaced by 
computer security in a couple of days. 
How’s that for a n  interim solutinn?” 

This proposal wasn’t what I expected, 
hut it looked reasonable, so I went along 
with it, Tom delivered the quick fix on 
$chedule, and thrcc weeks later Toni 
pleasantly surprised me by delivering the 

The Art of 
Expectations 

ticularly difficult hecause it requircs the 
combined expertise of scientists and 
pnliticians, two cdturcs with littlc under- 
standing of each other. Software devel- 
opcrs and thcir clients in  various 
industries have similar problems. For 
example, neither community has a good 
feel for the capahilities, hot-buttons, 01 

difficulties of the other. 

Management 

nopnrhlem,” tomy request for aone-week 
:ompletion, and proceedcd to deliver the 
;elution in threc weeks. This would have 
made me distinctly unhappy withTom, and 
the new-proposal people mould have bccn 

Instead, Tom had successfully managed 
iny expectations, aiid had provided an 
icceptablc short-tcrm fix while doing so. 

listinctly unhappy with me. 

(Dedicated t o  the memory  of Tom Bauer) 

The kcy strategies for uniting the twc 
cultures and managing client cxpecta~ 
tions involve clear communication anc 
solid planning. 

Speaking clearly 
To dcfuse potcntially problematic sit. 

uations, you iniist first clarify what tht 
customer really wants and why. In tht 
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ne of the most valuable skills 
a software professional can 
devclop, expectations manage- 
ment is somcthing surprisingly 0 few peoplc know or practicc. 

I’ve witnessed morc than 100 stakc- 
holder software rcqairenicnts negotia- 
tions in  which inflated expcctations 
about thc simplicity of the problem or 
ease of providing a solution have caused 
thc most difficulty. Expectatinns man- 
agement holds the key to providing win- 
win solutions to these situations. 

When I ran TRWs office of Software 
Cost Estimation, my greatest asset was 
Tom tlauer. Tom programmed and oper- 
ated TRWs version of the Constructive 
Cost Model (Cocomo), which the coin- 
pany used nn all its proiects and propos- 
als. I-le had heen a projcct and depart- 
ment manager, and had gone hack to his 
first love, progiamming, after a heart 
attack. He had a lot of experience and 
wisdom, and a smile for everyone. 

Onc day I wcnt to Tom and said, “We 
nced to add a new computer security cost 
driver to Cocomo for this new propnsal. 
It lonks like a straightforward addition 
to our  algorithm, and they need it in a 
wcck. Can you fit it in?” 

Tom said, “Well, let’s see. Besides the 
changc in the algorithm, we’ll nccd to 
change our data structures, our file for- 
mats, onr input forms and uscr inter- 
faces, our output formats, and our help 
and error messages. Besides that, there’s 
regrcssioii testing, the changes to the 

users’ manual and niodcl definitinn man- 
ual, and the Basis of Estimate feature I’m 
working on for Pricing. That looks more 
like six wecks to me. 

“In the short term, though, if there’s 
one of the othcr cost drivers they’re not 

WHAT’S THE PROBLEM? 
In my expcricnce, threc main culprits 

cause expectations problems in software 
projcct development. First, developers 
often show a desire to please that’s taken 
tn the point of avoiding any confronta- 
tion. This behavior leads to many situa- 
tions in which peoplc will promise more 
than they can confidently deliver. 

Second, in their dcsirc to sell, develop- 
ers sometimcs hecomc nverenthusiastic 
ahout how well thcir methods, tools, or 
packaged products will snlve clicnts’ 
problems. Rosy sales literaturc about a 
product or unscalable denins of how well 
it works o n  a sample problem can be just 
as misleading as optimistic assumptions. 

l’hird, developers and clients have such 
divergcnt viewpoints they can legitimately 
he callcd “The Two Cultures.” In his clas- 
sic book with that title (C.P. Snow, The 
Two Cultures and the Scientific Revo- 
lution, Cambridge University Press, New 
York, 19.59), C.I? Snow explains that sci- 
cnce and tcchnology policymaking is par- 

Clear communication, 
careful estimation, and 

b wecise dannina can helm - .  - - you shape and meet 
realistic expectations. 
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example I gave, we didn’t really want a 
fully packagcd new model in one week; 
we wanted quick access to a model, 
iiicluding thc camputer sccuritycnst dri- 
vcr, followed by a fully packaged ncw 
model sometime later. Tom Baucr clari- 
ficd this distinction when he countcrpro- 
posed a mow achievablc approach to 
niceting our requirements. 

Next, you must work out the details 
and cxplain them. Tom Baoer’s six-week 
estimatc was clearly more realistic than 
the one-week estimate, nncc he articu- 
lated a more detailed set of ncccssary 
tasks. Custnmcrs usually focus on the vis- 
ible-applications tip of thc software ice- 
berg, and are generally unaware of how 
much additional, essential software lies 
underneath. 

Clear customcr communication de- 
pcnds o n  two factors. First, you must 
chonx thc most suitahlc coniimuiiica- 
tions media: If a picturc can bc worth a 
thousand words, a prototype can he 
worth a thousand picturcs. 

Second, you must carcfully dcfinc com- 
munications content. Does “interopera- 
blc” mean just CORBA-compatihle LII 

full plug-and-play guarantees? When you 
say “advanced information hiding tcch- 
niques,” will your cnstnmcr licar “mod- 
ulc dcscriptions confined to essential 
capabilities and not implcmentatioii 
details?” Or will they get the wrong idca 
and think that you’rc not going to let 
thcni know what their system is doing? 

Simplifier and complicator lists can 
help developers gauge how much cffort 
the client must cxpcnd to complete a 
given tad-and vice versa. l+x cxamplc, 
we put oiit a scrics of 15 to 20 digital 
library applications annually, built by 
tcains of computer scientists for groups 
of librarians. The two-cultures problcm 
rearcd its ugly head when we saw that 
one group didn’t know what was easy or 
hard for the othcr group to do. By liav- 
ing the groups become familiar with 
domain-spccific lists of things to facilitate 
or complicate the application, wc wcrc 
ahle to rcducc the first-review failure rate 
for these projects from roughly 25 pcr- 
cult tn rnuglily 5 percent. In a multime- 
dia archivc application, for example, 
using standard query languages, search 
cngines, and media fnrmats madc appli- 

that can hc combined with expectations-managcment prototypes, scenarios, 
consensus-building questions, and brainstorming. 

Naomi Karten, Managing Expectations, Dnrsct House, New York, 1994. 
This hook has numerous suggestions and cxamples on establishing clear coni- 

munication, such as avoiding cnnflicting messages (including body-language 
mcssages), avoiding or carefully explaining jargon, establishing communication 
mcdia prcfcrcnccs, and addressing perceptions a s  well as facts. 

Donald C. Gause and Gerald M. Wcinberg, Ex~lonn~ReqMi~ementss: Qualify 
Before Design, Dorsct House, New York, 1989. 

The chapters nn “Prcfercnccs” and “Expectatinns” in this book provide fur- 
thcr insights and techniques for prioritizing requirements and limiting expecta- 
tions. 

Roger Fisher and William Ury, Getting to Yes, Houghton Mifflin, Boston, 

Part of the Harvard Ncgotiation Project, this book prcrcnts principled nego- 
1981. 

tiation techniques 

cations much casicr for thc development 
tcams; whilc trying to achieve natural- 
languagc proccssing, automated meta- 
data detcrmination, or simultaneously 
achieving rapid access and high-fidclity 
media prescntatinn rnadc applications 
much more difficult. (Uarry Unchm, 
Marwan Abi-Andoun, Dan Port, Julie 
Kwan, Anne Lynch, “Kequircmcnts Engi- 
nccring, F.xpcctations Management, and 
theTwo Cultures,” I’mc. 1999 Int’l Conf 
Requirements Engineering, IEEE CS Press, 
1.0s Alamitos, Calif., Junc 1999.) 

Planning for success 
Scveral planning tools can help you 

inanagc cxpecrations and negotiate real- 
istic rcqiiircmcnts arid deadlines. Software 
risk assessments and high-risk item ideii- 
ification techniques such as prototyping, 
.)enchimarking, and reference chccking 
:an lhighlight high-risk expectations, and 
:an provide tcchniqucs for rcducing thosc 
:xpcctations, thereby yielding an accept- 
ihle hut lower risk solution. Onc large 
TKW project that 1 worked on had a 
xquirement for a onc-sccond maximum 
.csponsc timc, hascd on cxpcctations that 
1 subseamd mpnnse timc would vastly 
niprovc productivity. The initial archi- 

tecturc rcquired to achieve this pcrfor- 
mancc would have cost $100 million to 
dcvclop and had several high-risk clc- 
mcnts. Faced with this situation, TRW 
and the customer devclopcd and implc- 
mentcd a prntotypc, which indicated that 
users found a responsc timc of four sec- 
onds was about as good as onc-second YO 
percent of the tinic. Wc revised the project 
to dcvclop a much lower risk systcm with 
a four-second rcsponsc time, at a cost of 
$30 million. Had we and they implc- 
nieiited the protutypc two ycars earlier, it 
would liave resulted in reviscd cxpccra- 
tions and avnidcd two ycars’ work in 
specifying an overly ambitious solution. 

Usc calibrated models to calibrate 
cxpcctatinns. Another two-cultures proh 
lem is that customcvs and users have lit- 
tle feel for the difficulty of devclopiiig a 
given quantity of softwarc within budget 
and on schcdulc. This leads tu unrealistic 
expectations hy custonicrs that can be 
rcinforccd by developers’ desil-c-to-please 
or desire-to-sell teiidmcics, lcadiiig to fre- 
quent budgct and schedule overruns. 
Well-calibrated snftwarc cost and schcd- 
ulr estimation mndds liavc hclped many 
cListomers and users rccalibratc thcir 
expcctatinns and produce realistic goals 
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Microsoft Rising 
and other tales 

This is the story of MicrosofP and how it 
rose to become the first monopoly of the 

emotion, and marketing hype in one of 
the fastest.growing industries of the 

It is an eyewitness account of the 
ng computer industry and the 

story of Silicon Valley and how it works. 

This bkrepomtheauthol personal his- 
torythroughtheearly1990stotheendof 
the decade. These stories often try to pre 
dict or explain the chaos of Silicon Val1 
It analyzes the industry and shows ho 
hi-tech industry is constantly changing 

past with a number of provoking ideas 
about the future of hi-tech. 

http://computer.org 

In the US. Er Canada call 
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for their projects. Calibrated pcrformance 
and reliahility models can perform simi- 
lar functions. 

Accept only one independent variable. 
One clcar message from software cost 
and schedule models is that largcr 
amounts of developed software rcquirc 
larger amounts nf budget and schedule. 

Express your needs 
as negotiable 

‘win conditions’ 
rather than 

non-negotiable 
‘requirements.’ 

Yct many software developers acccpt 
bnth “fixed amount of software’’ and 
“fixed cost or schedule” as conditions to 
be simultaneously satisficd, without well- 
validated analyses to demonstrate that 
this approach is indeed feasible. If it’s not, 
it’s hetter to tell your customers that they 
:an expect either a “fixed amount of soft- 
ware” or a “fixed cost or schedule,” but 
not hoth. Called “cnst (or schedule) as 
independent variable” (CAW or SAIV), 
this last option has customers prioritizc 
:heir requirements, Developers then 
.mplement a core set of highest-priority 
requirements, and continue adding lower- 
priority features so long as the bndget or 
ichedule lasts. Similar strategics can he 
Scvcloped for other incompatible conibi- 
iations of independent variables. 

COMING AWAY A WINNER 
Whcn applied to software requirements 

Setcrmination, the win-win approach 
.nvolvcs all of a project’s key stakehold- 
:rs in the negotiatinn of a mutually satis- 
ilctory sct of requirements (B.W. Boehm 
:tal., “Using the WinWin Spiral Model: 
4 Case Study,” Computer, July 1998, pp. 
33-44). It often involves concurrent engi- 
leering or joint application dcvckipment 
>y an integrated product team of stake- 
iolders, as well as principled ncgntiation 
:cchniques. lleflexivcly, good expectations 
nanagement facilitates win-win solutinns. 
Tom Bauer’s three-weck delivery was a 
win if you were expccting six weeks; it 
would have hccn a loser if you were 
:xpecting delivery in one week. 

Tcchniques for win-win rcquirements 
negotiation can produce advantages for 
expectations management and project 
outcomes. These techniques can help you 

express your needs as negotiable 
“win conditions” rather than non- 
ncgotiahle “requirements,” which 
crcates a more flexible climate for 
adjustiug expectations; 

* assimilate other stakeholders’ win 
conditions to provide a greatcr 
understanding of how their cnn- 
straints may affect your level of 
achievable results and thus your 
expectations; 
sense that the other stakeholders are 
looking out for your win condi- 
tions, which often increases ynur 
willingness to help accommodate 
their win conditions by adjusting 
your expcctatinns; and 
collaborate to understand each 
other’s win conditions. 

Using these techniques, you can help 
,ridge the two-cultures gap and incrcase 
;takeholdcrs’ ahility to invent new win- 
win options for mutual gain. 

ith thc new millennium upon us, 
I hope all of us learn how better W to managc expectations and seek 

win-win solutions3he alternative-wiii- 
ose situations-gcnerally devolve intn 
ose-losc situations, ensuring worldwide 
iustration and chaos. I(. 

Bavy Boehm IS director of the USC 
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-leveloped the Constructive Cost Model 
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