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Abstract

This article defines software engineering “practioftures” as groups of people who hold sharedrapions about
their business model and situation. These sha®ahgptions drive their choices of software enginggpractices,
often in ways that are not obvious. The authats/es number of practice cultures and exploresé¢taionship
between the software engineering practices favbyetiat culture and situational factors such ageptcize, cost
of fixing post-release errors, regulation (or lafk and economic drivers. An understanding ef tielationship is
important when evaluating whether a practice widkkvin a new environment.
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Why Don’t We All Do the Same Thing?

The libraries and bookstores are overflowing witipgrs and books on software engineering practices.
There’s thirty years or more of experience behisd 0 why haven’t we discovered the one right efagoing
software? Why do we still use different practices?

Because we're different! Far too often, | heas thhen someone simply doesn’t want to use theipesict
question, or is convinced that she won't be allowgedse it. But in truth, we really are different

In any flock of software engineers, different grimgs can be identified. The members of a groupesbame
common assumptions — assumptions about the busamssnptions about goals, assumptions about users,
assumptions about risk. A group of practitionel®mwhare a set of assumptions can be said to bdahg same
practice culture, even if they don’t know each othler People working in the same culture tend to teadcsame
journals, use the same language, attend the samferences, and use the same practices. Someduédlsiare
completely unaware of the existence of any othactpe cultures, and others are completely condmdehe
innate superiority of their own practice culturéoften see people coalesce into cultural groupthgring lunch at
large conferences — the aerospace and medicaldhl&ter together, happily comparing test plan fatsrand
discussing reliability measurements, while therdtwirap software crowd is in another corner tallkafgut agile
methods and rapid testing.

Amazingly enough in this imperfect world, the diffat software engineering practice cultures agtuadirk pretty
well. Over time, practice cultures develop metHodies and practices that fit their situation (Bd&99). They
also tend to develop mythologies to explain thghtness” of their practices. As with other hurcatiures, there
is a strong tendency to believe that all peoplaikhmecognize the superiority of one’s culture amchediately rush
to join it. There is also a tendency to believat #averyone already belongs to one’s culture, armbtpuzzled and
hurt when members of another culture do not behatiee time-honored traditions of yours.

Books, journals, magazines, and methodologies asedon implicit, often unspoken assumptions athmut
situation experienced by the authors. The statactipes usually do work in those situations —thaetquestion
remains as to whether the practices will transfiecessfully to your situation. If you identify tleeiginating
practice culture and understand its assumptionscgo then evaluate whether the assumptions orhvitéc
practice is based are likely to be true in younation also. Recognizing your own practice cultamd its
differences from other practice cultures will hgtu:

» learn from other practice cultures

« work with members of other practice cultures

» evaluate new practices for effectiveness in youn situation

* move into a new job in another practice culture

! This concept was identified as a “community ofgtiGe” by James Bach , (Bach 1999). The term lsskeeen
adopted by the knowledge management community avitbmewhat different meaning, so | have chosesddhe
term “practice culture” in this article, as suggesby Mr. Bach.




Assumptions Behind the Practices

A practice culture is the collective creation ajraup of people. It represents the group’s combwliefs and
practices. Most individuals live in one practicdtare and have learned the beliefs and practitésap particular
culture. Individuals who move between culturesegalty carry their original culture with them anctalturate
gradually, often with some degree of “culture stadilkring which the practices of the new culturersegry
foreign and unreasonable. | would expect thatviddials such as contractors who switch back arth foequently
between cultures don’t change their practices enry new job, but instead either stick with theiginal
practices or create a cross-cultural amalgam aftioes.

When looking at a practice culture, there are sdvbings to consider:
* What assumptions does this practice culture make?
» How do those assumptions lead to “best practicabat-is, practices that are favored within thaitctice
culture?
» Are there “best practices” that don’t appear tdofwllogically from the assumptions? This suggéisés
there are assumptions unknown to you.
» Do any of the assumptions involve factors that lehanged in the last few years?

The assumptions behind a practice are difficufirtd because they are usually not listed neatlyexmlicitly with
the practice description. Sometimes assumptioaistated as beliefs or even as incontrovertibtbsruather than
assumptions. Other assumptions are left unspdiemause they are so obvious to the people in thiatre. This is
a trap for the unwary - even smart people frommotitures can miss the point completely.

For instance, if an inch or two of snowfall is picgdd, many inhabitants of Seattle plan to stay &don the day.
Coming from Michigan, | thought this behavior unesgarily timid if not downright silly — until it &gally did
snow. The next morning, | skated downhill for Ieésan a block before deciding to preserve my cdrragself by
prudently remaining at home. Two of my assumptiabsut driving in snow had turned out to be incctrreSeattle
has a lot of hills and the roads are not saltecenEhough | had walked up and down those hillaxfonths and
noticed the lack of rust on the numerous older,éaradn’t occurred to me that together this woadd up to
dangerously slick roads.

Assumptions typically are about things other treahhology — for instance, James Bach (Bach 1999) li
capabilities, goals, and situation. A discussibwloen a practice will work (or not work) usuallgmes at least one
and often several of the author’'s assumptions.irfstance, Highsmith discusses a couple of clasgifin methods
for criticality when discussing agile methods, sayihat regulatory requirements may preclude tieeofisome

agile methods for life-critical software. (Highdm002).

The Major Practice Cultures

So what are the major practice cultures? Thera awember of different ways to divide the softwangineering
community into cultures. A variety of factors toeing different are cited by the authors or crin€sarious
practices — project size, customer type, risksrirecl)y number of regulations that affect the prodant so forth.
For this paper, | chose to sort first lnysiness model — that is, how do people profit from writing tlEsftware?
This didn’t result in clear groups with no overldas you'll see later) but | am using this divisfon several
reasons:

e The way in which money flows and what profit depengon appears to either drive or constrain quite a

few of the other factors.
» The effects of the business model on practicefrageiently overlooked completely by practitioners
» | didn't see a better sorting rule that accountedafl the differences | could see.

Sorting by business model is not completely unpiented - James Bach'’s list of practice culturemfhis article
“Good Practice Hunting” (Bach 1999) is very similar



Business Model

The primary business models currently appear to be:

» Custom systems written on contract: We make money by selling our services to writeeopeople’s
software.

» Custom systems written in-house:We make software to make our own business ruemet

e Commercial products: We make money by writing and selling softwaretioer businesses.

* Mass-market software: We make money by writing and selling softwareaasumer.s

« Commercial and mass-market firmware: We make money by selling objects which happaredoire
embedded software.

» Open-Source: We make software for our personal satisfactidihis doesn’t include all open-source
software - some is written in a for-profit enviroent and later “freed”, and some comes from academic
projects.)

» Academic: We make software to use in our research — irogiglchemistry, physics, psychology,
economics, and many other fields as well as comaience.

» Internet: There are multiple business models using Intelewtnology now, and a single practice culture
has not yet formed. More on this later....

The underlying economic assumptions in differeiacfice cultures are rarely stated in articles akisabout
practices. When | switched practice cultures niys#idibok a while to realize that the reasons hdthe practice
differences very often traced back to economicg. niglw colleagues would mention the economic fadtors
passing, but often didn’t explain the connectioesMgen the economics and the practices.

There are, of course, ways to make money and redeomrite software that don't fit neatly into ookthe above
categories. If a particular combination grows gigantly, eventually there will be a critical massd we see one
(or more) new practice cultures arise. For ingtathe mass-market practice culture didn’t yestexi 1980,
whereas the custom systems practice culture chridich Existing practice cultures also grow afiege over
time, such that a description of the custom systerastice culture today will not be the same agais in 1980.

Situational Factors

Each business model has a set of attributes atigital factors associated with it. Assumptionsulsituational
factors are more likely than the business modbktstated in a process or practice descriptioituat®nal factors
are often derived from or limited by the businesslsi — both the way the money flows, and the ernrdgse of the
software itself. For instance, software meantcfmrsumer purchase is unlikely to be life-critical.

Here's a list of situational factors that seenmtituience the choice of software engineering prastic

e Criticality: The potential for harming the user’s or purchasaterests varies depending on the type of
product. Some software can kill you when it failther software can lose large sums of many pesple’
money, and yet other software can do nothing witrae waste the user’s time.

« Uncertainty of Users’ Wants and NeedsThe requirements for software that implements@i¥n business
process (such as the U.S. tax code) are necedseatigr known than the requirements for a consumer
product that is so new the end users don't evemwkhat they want it.

« Range of Environments: Software written to use in a specific companydse® be compatible only with
that company’s officially supported computing eoviments, whereas software sold to the mass maaket h
to work with a wide range of environments. Thdlgdts of users in the mass market also vary madely
than those of users in a specific company.

« Cost of Fixing Errors: Distributing firmware fixes is a lot more experesthan patching a single website.

* Regulation: Regulatory agencies and contract terms can reguactices that might not otherwise be
adopted, or may set up a situation in which ceppaaictices become useful. Some situations requoeess
audits, which verify that a certain process wabfeed to make the product. (The term “audit” iscalised
in some fields for an activity which verifies tithe end product works as intended, which is nosdme as
a process audit.)



e Project Size: Multi-year projects with hundreds of developers @mmon in some businesses, whereas
shorter single-team projects are more typical repbusinesses.

« Communication: There are a number of factors in addition togubgize that can increase the amount of
person-to-person communication needed, or makeaeccommunication more difficult. Some of the
factors seem to show up more frequently in cenppadrctice cultures, whereas others appear to benalyd
distributed.

0 Concurrent Developer-Developer Communication: Communication with other people on the
same project is affected by the way the work ifrithisted. In some organizations, senior staff
design the software and junior staff do the actoding and unit testing (as opposed to having the
same individual design, code, and unit test a ga@mponent). This practice increases the amount
of developer-developer communication needed. $fizaiion can also cause communication
difficulties when taken to the point where spesialistart assuming knowledge on the part of others
or are themselves missing a piece of the picture.

o Forward Developer-Developer Communication: Maintenance and enhancements require
communication with developers forward in time. dts easiest when the developers tend to stick
around, and thus the communication is with yourself

o Developer-Management Communication Project status needs to be reported upwardshbut
amount and form of communication that managerebelthey need varies rather considerably.

« Organizational Culture: The organization itself will have a culture thafides how people operate.
Highsmith (Highsmith 2002) summarizes work by MdJatet defines four organizational cultures:

o Control — “Control cultures, like IBM and GE, are motivatied the need for power and security.

o Competence —A competence culture is driven by the need fdri@eement: Microsoft is an
obvious example.”

o Collaboration — “Collaboration cultures, epitomized by Hewlett-Raia, are driven by a need for
affiliation.”

o Cultivation — “A cultivation culture motivates by self-actuadtion ... and can be illustrated by
Silicon Valley start-up companies.”

Organizational culture affects communication prgiquite strongly, possibly more strongly than the
practice cultures themselves. For instance, adra@ mine who was an in-house software designea fo
control-culture auto manufacturer complained oneafahe time she spent explaining the difference
between 0 and O to one of the “coders” — a perstmafew months of training in COBOL and no other
background. My reaction “this is weird” probabtgmsis from many years in a collaboration culturthea
than from differences between the in-house softwastness and the commercial software business.
Organizational culture can also drive a practidéuce to adopt or cling to practices that are rextessarily a
good fit for the rest of the situation - Highsmitiscusses the problems of adopting agile practidésn a
control culture. (Highsmith 2002).

It's important to keep in mind that people’s baliabout the situational factors of their practickures are
assumptionswhich may or may not match the current facts véry hard for any one person to have enough data
to establish facts. Most assumptions are genetaizs of currently true situations, but some reeng situations

that used to be true but have changed. Assungptian have a lot of staying power, especiallyéfythet into

widely read literature.

It surprises some people to find more than onetipeaculture within a single company, yet this aggeo be not
uncommon in companies with a broad variety of besses. Hewlett-Packard, with its history of autooos
business units, has developed distinctly diffeprattice cultures in commercial software and maasket software
to suit the situational differences between thesas;a Microsoft’s work, while not covering suchraad range as
Hewlett-Packard’s, still shows some differencepriactice: “Applications like Word or Excel, or camser
products like Works or Complete Baseball, tendaweehshorter schedules, smaller teams, and mor&serec
estimates of delivery dates than do system prodwais as operating systems.... The vision statenmeht a
specification document for systems products areemomplete and detailed earlier in the lifecycleSystems
products also tend to have longer testing perio@€risumano 1995)

2 The cultural models are based on work in Schndit@94).



A Visit to Some Practice Cultures

Let’s take a look at some of the major practicéurek in the United States. For each one, wedt fook at the
business model in more detail, and then exploreitnational factors. But wait — are these sitradl factors fact
or fiction? How far can you trust me?

The statements about the situational factors asedan one or more of these sources:

My own personal experience within Hewlett-Packatttis covers commercial software (mechanical
engineering instruments — now part of Agilent; ncatiproducts — now part of Siemens; business inkjet
printers), mass-market software (consumer inkjett@rs), and both commercial and mass-market e-
services.

» The experiences of people within Hewlett-Packarthwihom | worked closely for an extended period of
time: this covers all of the above plus both comuia¢ and mass-market firmware.

» Stories gathered from conference presentationdaokls by people from a variety of practice cultures

» Conversations with people from a variety of culsymaany of which occurred at the Software Test
Managers Roundtable meetings.

e  Stories from the various people who reviewed thiggp.

The practice cultures in which I've had personglezience are probably more accurately describeticpkarly
since I've been comparing notes with other pramiitrs in the same fields for some years. The onebich |
haven’t had experience are probably less accul#fith that caveat in mind, let's go exploring...

Custom Systems Written on Contract
Business Model

An entity decides to hire another company to waitgistom software system, or to customize andlirstystem
provided by that second company or purchased fréimréd.company. A contract is drawn up to captine
agreement for delivering the system. The profittfee company providing the services comes fromirsgawithin
the allotted budget and avoiding penalties for twkvery. Normally, the contract requires a dethset of
specifications for the work to be done. Once th&t@mer has signed off on those specificationsctiméractor can
charge extra for every change request thereatfter.

Typical software written or substantially custontizender contract for a specific customer includasking
networks, insurance software, billing and payrgitems, and a wide variety of military applicaticugh as missile
guidance systems.

Contract software is a very big business in the U.Be two largest and longest-running purchaskecsistom
software appear to be finance companies and thenulli®ary. Finance and military people have besimng
computers since the 1940s, and actively discussireg we would today call “software engineering” girees since
at least the 1970s, if not earlier. In fact, tkeey earliest software was all custom-written fapacific use, so this
business model has a great deal of history behin@he history, coupled with the large number ebjple involved,
has resulted in a huge amount of software engingditerature. A substantive portion of this lature is written by
companies such as IBM that have historically predithoth one-to-a-customer systems and customisgbtems
meant for more than one customer.

Software that was written under contract for th8.UDepartment of Defense (DoD) ended up in thisgmty along
with software written under other types of contsdmtcause | didn't find major differences in eitheactices or
assumptions between software written for the Do®fan the rest of the contract world — in factyiis clear that
the other contractors had adopted many practiegtiginated in DoD work. It does appear thatDiod
contracts are more detailed and prescriptive thambn-DoD contracts, but that didn’t drive radigdifferent
practices as far as | could tell. However, | digiet much information about DoD work from actyahctitioners,
so | may be missing something important in lumddad work in with other contract work.



The Situation

e Criticality: Software failures in finance systems can senodamage the purchaser’s business interests.
Software failures in military systems can be liféical, although quite a bit of software purchaggdhe
military is actually business software for whicle ttonsequences of failure are similar to the careseces
of failures in finance systems.

« Uncertainty of Users’ Wants and Needs:Since the purchasers and users are an idengifgablip of
people, they can be located to find out what thagtw In general, they do have a pretty detailed iof
what they want — nobody is interested in your iveae-interpretation of their payroll system. @e other
hand, the process to be implemented isn't alwaysdeeumented, the users may disagree on stegsof t
process, their requests may assume technologygdlean’t exist, business needs change during thegbro
and sometimes people just plain change their miigen all this, it's hard to understand why therhture
in this practice culture is so emphatic about thedto establish all requirements up front — it feyhat the
contracting process itself forces people to beltbat requirements should not change, althoughemsely
the contracting process might be based on experssinom a time when requirements didn’t change as
much.

¢ Range of Environments: The purchasing organization has usually decresrdadl set of target
environments to hold down their costs, will offerequire user training if needed, and the useamtelves
are not such a varied lot as the general popul@bés results in a range of environments that i lotearly
defined and relatively narrow compared to the ofitactice cultures.

« Cost of Fixing Errors: Generally there are reasonably priced ways toilolige fixes — much of the
software will be on servers in an identifiable Hin, and the location of client software is usyadacked.

* Regulation: Software for the Department of Defense must httemrin accordance with a huge list of
regulations, most concerning the process of pradpitie software. Finance software is not subject t
regulation in the same way, although contracts.vétgt infrequently the contract requires procasdita to
prove that the organization followed its statedcpsses. The customer also often expects regataisst
checks.

* Project Size: Big seems to be the operative word here. Reafly Many dozens of people over two years
seems merely average, whereas the biggest havedusnof people over multiple years. There is sdata
suggesting that smaller projects are really mucherpoevalent than larger projects (Highsmith 2002j,
the literature definitely reflects larger projeciBhis may be an example where the situation hasgdd but
the assumptions about it have not, or it may befthmling for software engineering research is eotiated
on large projects, and the publications reflect.tha

« Communication: The practice of splitting design and coding betwsemor and junior staff shows up
sometimes in this practice culture. Since theesystand projects are large, there are often sepaeaple
or even separate departments for analysis, dataleaggn, and so forth. In addition, maintenanagreats
can go to people other than the original authar&ath concurrent and forward communications can be
complicated. The companies themselves are oftge,lahether or not the projects themselves age)ar
which adds extra layers of status reporting.

¢ Organizational Culture: The companies that write software on contraaroftave a control culture. This
seems logical since many of them have ties to tlitany.

These situational factors and capabilities togeleset logically to a set of assumptions.

» Delivery on time and within budget is very, very inportant.

» Software that reliably delivers correct output is \ery, very important.
* The requirements can and should be known in detailp front.

* Projects will be large and communication paths comgx.

*  We must be able to prove that we did what we proméesl.

* We need plans and regular status reports flowing upards.



Favorite Practices
Now let's explore how some practices popular is fhriactice culture make sense, given the situdtfantors and
the assumptions.

Lots of documentation. Documentation is valuable as a communication medidw@nproject sizesare large.
Written documentation is often more effective thdriteboard or hallway chat whehe communications paths
are complex, which happens when people are widely separategbgraphy or job. In addition, some
documentation is often requiredpoove that we did what we promised, andrequirements known in detail up
front also implies documentation of those requirements.

Capability Maturity Model (CMM). The CMM is a product of the Software Enggning Institute (SEI),
which is funded by the U.S. Department of Deferi3ef). The SEI's stated mission is “to provide the
technical leadership to advance the practice dfvewé engineering so the DoD can acquire and sus$ai
software-intensive systems with predictable androwed cost, schedule, and quality”. (SEI 2002he CMM
emphasis on careful estimation and project andlddtproject management is completely in line vifte
assumption that one must tretime and within budget and with the assumption thalians and regular status
reports are necessaryLarge companies andrge projects are both assumed by much of the CMM literature,
such as Watts Humphrey’s classic Managing the Swéwrocess(Humphrey 1989)

The CMM is also very popular with contractors ihetindustries because, just like defense contradioey
also need to ben time and within budget. In addition, CMM certification has become aisgllpoint for many
software contractors, so CMM practices may be astbjpt order to get certification.

Waterfall Lifecycle. The waterfall lifecycle was originally invented dove large projects enough structure to
be able to plan and steer towaatstime delivery. Newer “iterative” methods, such as Staged Dejivelan in
smaller chunks, which generally fulfills the need planning while allowing more flexibility. Howev, it is
easier to coordinate multiplarge projects using the simpler structure of a waterfall lifeleyc Sometimes you
find that the official high-level schedule appe@arde a waterfall lifecycle for coordination purpssand the
actual activity on the team level is more iterative

Formal Requirements and Analysis, Unified Modeling.anguage, Rational Unified Process These
practices stem from a combination of the complegitthe software, the need foorrect output, and the
practice of having multiple departments implementiifferent areas resulting somplex communication
paths. Sophisticated diagramming processes to aid cargation make sense here.

Process Audits. Extensive auditing procedures make sense whemyst be able tprove that you did what
you promised.

Rapid Application Development (RAD) and Joint Application Development (JAD) These “rapid”
practices were developed as an alternative taretonsuming practice of getting users and deofm
agree omrequirementsin detail up front via an exchange of written documents, with all¢cbacomitant
misunderstandings and rework. These practicesargistent with the assumption that the requiresesn
and should be known up front — they are simplyfeedint approach to getting there.

Cleanroom: Cleanroom is a process pioneered at IBM and stegand used by the Department of Defense

and many of its contractors. The aim of cleanré®fithe development of high quality software wittrtified
reliability” (SET 2000), leading toeliable delivery of correct output.

Custom Systems Written In-House
Business Model

In-house software is written when a need or opmittuo improve the bottom line of the company &en
demonstrated. There are a variety of ways to funofects — the larger projects require bigger desgsso they are



funded in a more formal way with a need for up-frestimates in detail, whereas smaller projects nmyequire
as much justification. There are rewards forisgaithin the allotted departmental budget, butmuns are not
fatal in the same way that they are in the conti@atorld. There are some projects that have tetm&eadline
(like Y2K), and some projects that can be put old ifdhe department runs out of money. Projeats/ be split up
into sub-projects and approved separately overiagef time.

The typical software written in-house includes sthiéhgs as order-tracking and online timecards.
The Situation

» Criticality: Most of the software is essential to the compaibyisiness purposes, although there will be
occasional experimental projects of less critigalith an organization whose business is sometbihgr
than software, the criticality of the software nimyunderestimated by the people setting the budget.

» Uncertainty of Users’ Wants and Needs Many of the projects done in-house are verylsinto those
contracted out, so logically the level of uncertaishould be much the same as that of the preyioadice
culture. However, the discussion above pointedimattthe traditional assumption that requirements
should be stable may be based on economic fadtershe way a contract works) rather than actual
stability. Whether or not that is true, the “agjibeactitioners in this practice culture are vogalsserting
that the requirements in fact are uncertain andhdmge rapidly. The in-house developers have the
opportunity to dramatically reduce uncertainty aiking directly to the end users, an opportunitgnfnot
available to developers in other cultures.

* Range of Environments: Again, the range of environments is limited bg tompany’s own rules about
its people’s environments.

» Cost of Fixing Errors: The responsible department generally has eaggsado the software, although
distribution of fixes to a large number of cliestn be problematic. If the functionality is cefired on a
small number of servers, it can be quite inexpengivwelease fixes.

» Regulation: Unlike the software provided on contract, gergnagither regulatory issues nor process
audits play a big role.

» Project Size: The size ranges from small to quite substantial.

+ Communication Between DevelopersAs far as | have seen, the same people generalligsign and
coding. However, specialized staff for analysetathase design, and so forth seems typical in this
business. Status reporting is of particular imgraee in this culture because the project budgetsften
“overhead” in the larger company picture, and smjqmts often need to be repeatedly justified.

e Organizational Culture: Varies.

Again, the situational factors and capabilitiesstibgr lead to a set of assumptions that are veryasito those of
the contract world, with a few key differences (arlohed):

» Delivery within budget is very, very important, but delivery on time may be less so.

» Software that reliably delivers correct output is \ery, very important.

* The requirements can and should be known in detailp front.

* The requirements change rapidly and can’t be knowrin detail up front.

» Projects can be large and communication paths comgk.

* We don't have to prove that we did what we promised

» We do need to track costs and results to help demstnate that what we are doing is cost-effective.

Favorite Practices

Typically, in-house software development groupsrsetices not dissimilar to the methods used iriremt
groups. This may be more of a historical effeertdriven by their particular needs.

Lighter-weight Documentation: In-house groups often produce less documentatidrhane fewer
required documents. Thereis need to prove that a contract was fulfilled, no auditors to satisfy, and the
staff doesn’t turn over as fast as that of cong@abftware so it is possible to carry informaiiopeople’s
heads. However, tHarger projects still require a certain amount of documentation.



CMM: The in-house groups are less likely to go afbemfl CMM certification since they aren'’t trying to
sell themselves, but appear to be using CMM metffredgiently from what I've seen, often to attain
delivery within budget and totrack costs and results.

Formal Requirements and Analysis, Unified Modeling.anguage, Rational Unified Process Not
surprisingly, in-house and contracted companiesateworking on similar projects will often usendiar
methods to ascertanequirementsin detail and attaircorrect output.

XP and other agile methods: Agile methods have been pioneered on custom isdpuojects, and the
authors write persuasively about dealing wihidly changing or uncertain requirements. Most agile
methods assume a small project size, colocatedafrment staff, and very easy access to the udef al
which are common but not universal attributes dfi@use projects. Agile methods are also easier to
implement in this practice culture than in the caat culture because the projects don't all hav toto a
fixed-price bidding process, which assumes thabgept can be accurately estimated at its beginning

Drafting Inexperienced People I've been regularly alarmed by stories at th&v&are Testing and
Reliability conference that tell of assigning peofifbm other, unrelated jobs to head up testingfojects
such as insurance software, or of hiring developdrs are obviously seriously underprepared to take
the job. While this undoubtedly goes on in allgiGe cultures to some degree, it seems to be more
common when the hiring organization’s main busings®t software-related.

Commercial Software
Business Model

Commercial software is software written by one campand sold to other companies for use in theit ow
businesses. Retailers or other middlemen mayrseBoftware off-the-shelf, or it may be sold dileto the
customer. It may be strictly a piece of softwamemay accompany a particular piece of hardwamgasessing and
control software. If extensive customization seegi are included in the sale, rather than jussdifisvare itself,
then the company belongs to the “custom softwadeunontract” practice culture, since the contests up
driving a lot of the economics.

In the simplest terms, the profit on this softwisréhe difference between how much it cost to make, how much
it can be sold for — which is the product of salekime and price per item. Sales volume dependh®n
attractiveness of the product in a competitive raairkttractiveness of commercial software is basedeatures,
reliability, and service — glitzy new features toe sake of being new are not generally rewardadicplarly when
selling to large companies. In fact, IT departreeare notorious for not wanting frequent new redsawhich they
would have to test and integrate into their exgs8apport structure. Price per item is subjeciotmpetition, so it
can’t be jacked up infinitely. The math works twsuggest that moderate budget overruns can be ogad
eventually by sales volume, which is certainly wheg observed. (This analysis assumes that tisszempetition
— presumably a monopoly can behave differently.)

There are market windows for commercial produdtgnobased on trade shows, but they are not aadregr as
powerful a force as the consumer market windowghe“need to develop and refine a central set aftioims that
operate correctly and efficiently drives the retmasf system products like Windows NT and Windo®stBe
target ship date is of secondary importance.” (Gweno 1995)

Typical commercial software includes database memagt systems, operating systems for commercial use
network management software, and drivers for perigls used mainly in a business setting such dsdnd laser
printers. Medical and avionics software includedical records systems, diagnostic programs, artchic
control systems. Despite Microsoft Office’s undtadly large sales figures, | don't believe Offisean archetype
for this practice culture. | say this becauser’lsee commercial software developers flockingractices



espoused by Microsoft — in fact, there seems ta bealthy dose of skepticism. One might also tiweOffice is
purchased routinely by home users, whereas ergerpatwork management software is not.

Theregulated industries are a subset of the commercial software vendatsabrk in areas regulated by a federal
agency, generally to ensure the safety of theesitiz Medical products (regulated by the Food Riney
Administration) and aviation software (regulatecthy Federal Aviation Administration) are two oéthiggest
players in this culture. While these two busirassas don'’t generally think of each other as sgaainommon
culture, I've observed a surprising level of simitha

The Situation

e Criticality: There is a range from life-critical to missioritical to mission-important. Medical products
and airplanes are usually life-critical, operatiygtems and network software are mission critavad]
printer drivers are merely important. Regulateatipcts generally are life-critical.

* Uncertainty of Users’ Wants and NeedsThe requirements for products aimed at an exidiurgjness
activity are generally reasonably well determinmat, not as specific as the requirements for custom
software. The users in the regulated industried te be very conservative, which results in a level of
uncertainty. For medical productsserything from data accuracy and precision to mejpomats must
match earlier precedents. Aerospace softwardregants are dictated by the specific equipmermnidei
controlled, so again there are considerable spe@fjuirements. Getting approval for a completew
device in a regulated area is incredibly painfalttee number of experimental new products is,fikhiess
than in the non-regulated businesses.

* Range of Environments: The environments are the sum of all environmasésl by the companies to
whom you wish to sell — this is a larger set thdrats used in a single company, but tends notcdlude
everything possible. For instance, compatibiliiyfmthe America OnLine browser is unlikely to be a
requirement in an online payroll deduction packagesreas compatibility with multiple recent versaof
Internet Explorer and Netscape is. In the regdlaidustries, it is common to limit the environmeimt
which a product is warranteed to run — this reduleegeliability problem space to a tractable size.

. Cost of Fixing Errors: The cost of fixing errors in released softwarsiggificantly higher than in the
custom-software practice cultures. The softwaserhaved into many people’s hands, so patches neust b
distributed widely — this has gotten easier with #iivent of the Internet, but it’s still not trikisSome
products sell a maintenance contract to coverdleaf distributing upgrades, while others giventheut
for free. In the regulated industries, patcheshawe distributed to all affected parties, s@mrds of who
owns what have to be kept for years. Worse,sfat'serious bug, the patches have to go out rigay.a
Just because a target system is now sitting iruatopwith unreliable phone service and light-fingg
customs agents does not excuse the vendor froingyéte patch to the customer somehow, some way.

. Project Size: Projects can be small, or fairly substantial. Apaxce projects seem to run larger than
medical products, probably because airplanes ggebihan your average medical device.

. Regulation:

o Non-regulated industries: Generally there are no required process auditmnligyexternal agencies,
including the purchasers. There are industry stedgdin some businesses such as
telecommunications, which are often set by a cdnsorof the companies themselves. The
customers have high expectations for correctnegsaiability of the software, and the larger
customers have some serious clout both financialtylegally if the software doesn't live up to
expectations. Extensive and detailed trackingost-release problem reports seems to be common.

0 Regulated Industries: Many people think that practices in the regulabelilistries are dictated in
detail by the federal government. This is in faat true (unless working under government
contract). There are some required practices, asdtazard analyses in the design stage, but the
primary expectation is documented compliance tdsoown stated practices, whatever they may
be. There are extensive audits to demonstrate l@mop. Each and every serious post-release
problem must be reported to the vendor and thearemdist demonstrate both tracking and
resolution of the reports in audits.

« Communication between DevelopersMost companies appear to operate in what | thinksathe “default”

mode — the same person designs, writes, and sistdepiece of code, and most people are permanent



employees rather than contract employees. Thestiges make both concurrent and forward
communication simpler than in the preceding practialtures.

« Organizational Culture: Varies, but control cultures seem to be less peewahan in the custom software
market.

Assumptions
The situation and capabilities again lead to soomermaon assumptions:

» Delivery on time is important, but budget overrunscan probably be made up.

* The customers expect correctness and reliability.

» The software must work in a variety of different ervironments.

*  We are expected to know about and solve problemstaf release.

* (In regulated industries), we need documentation,ral we need to do what we say we do to pass
audits.

Favorite Practices

The commercial software vendors seem to be in almiground between the purveyors of custom systmdghe
mass-market software vendors. There are some Vargiors whose staff has published extensively (IBbdak,
Rockwell), but many of these also operate in the@reat software practice culture. It can be diffi¢o tell if a
particular piece of work from these sources is pehelent of the contract culture. There is litiblshed that
identifies itself as clearly from the commerciafta@re practice culture, and practitioners compthit there is
little written about them. This may suggest theat total number of practitioners isn’t very high neaybe they just
don’t write much. It may also be that the commedreendors don’t benefit from revealing their preges to their
competitors, whereas the Department of Defensefibefrem spreading its favorite practices to mpogential
contractors.

Key Customers. The definition ofcorrect behavior for Hewlett-Packard'’s cardiology products was heavily
influenced by the opinions of a few key customertsp were themselves influential cardiologists. Séhkey
customers were frequently consulted during desighparticipated in field testing of new deviceshave heard
of similar practices in other companies as welede key customers are in a long-term relationsittpthe
company, rather than being randomly selected dsris for focus groups.

“Real” Beta Test. Commercial software typically undergoes fieldlgiahen there is still time to fix the
problems that are found. HP cardiology softwaréeuwent a series of field tests in doctors’ offic@sler very
close scrutiny by both developers and medical persio- often the software was instrumented to lkeep
complete record of everything that went on, andemngrs had to be fixed immediately. This practices
considered part of ensurirgrrectness and reliability.

Release Criteria and Quality Planning. I've observed quality planning used extensivel\Hewlett-Packard for
commercial software in both the regulated and rezpated fields. In the regulated fields (now dirdgilent

or Siemens), release criteria had to be set wédrbd¢he release date, and the product had toifzaean release
criteria. As a result, the release criteria wenefully chosen to be both achievable and suffidernsure
correctness, reiability, and safety. In both fields, formal quality planning is usteddecide what techniques and
practices will be employed to achieve the intenli@gedls of quality — everything from requirementdtsign
methods to testing practices are carefully considiéor efficacy and efficiency. Practitioners #tier medical
companies have told me that they use similar prestiand | believe this to be a fairly widespretiice in
commercial software.

Inspections and reviews.Inspections and reviews appear to be heavily usbdth regulated and non-regulated
fields, because of their demonstrated effectivemeashievingcorrectness and reliability.



Total Quality Management. TQM is still a favorite in the conservative regeldtindustries, because of the
emphasis on managing practices by measuring tesitts, and the traceable documentation struoithieh
supports audits.

Tailored versions of CMM and ISO 9001 practices.ISO 9001 certification is expected in some adadhis
industry — while this may not actually improve sedte practices, it does help with setting up theeseary
record keeping. In the regulated industries inipalar, defectsin thefield arereligiously reported, which
provides a substantial amount of information onclthib base the choice of practices from the CMMtber
models. A pragmatic approach is quite typicalC#éM-style management practices may be used to aehie
delivery on time, but certification isn’t sought unless there imgareason to think that the software buyers are
interested in it. It is not uncommon to voluntaskek out certifications such as ISO 9000 if #ppears likely to
confer an advantage over competitors or if thefaetion is required in some country in which thaftware will
be sold.

Compatibility, Configuration, and Usability Testing. Due to thevariety of both users and user environments
supported, the commercial software vendors oftemdpnore time and effort on these types of tegting the
authors of custom-written software.

Variety of lifecycle models The contractual issues which demand requiremgnfsont are not present in
commercial software so there’s room for some varidllethods that are very light on documentatiochsas XP
are not popular in the regulated industries becthesenethods don't produce tdecumentation to support
audits. I've seen staged delivery used with considerabéeess, and forms of evolutionary delivery ad.wel
Teams working with hardware groups often have a-egel plan in a simple waterfall format in order
synchronize their work with the hardware developtmen

Mass-Market Software
Business Model

Mass-market software is software for home or simadiness use. (Firmware is in a category of its because
some of the situational factors have a huge impadhe business model, as we will see later.) niass-market
world is very different compared to any of the mdiag cultures. Moving from a regulated or contgriven
organization into a mass-market organization caalyce prolonged culture shock. At first glance, pinactices
used in this industry can appear crazy — but otihéurinvestigation, there are assumptions behiad#havior that
do make sense.

The software is usually sold via a retailer or otiméddleman to the consumer, rather than purchdsedtly from
the company that wrote it. The mass-market sotwearket appears to be driven by market behauibctw
predated the invention of consumer software byeqaiitew years — frequent releases of “new and ingatbitems,
heavy advertising to convince consumers to buynsoé which is discretionary at best, and a reliamtseasonal
market patterns. If you miss Christmas or stagabiool, you can lose a huge percentage of salésdentire year.
Releasing new, cool features before the competisi@nvery strong factor in this market.

Typical mass-market software includes tax-retuifivsre, greeting card programs, games, and driaeds
associated software for mass-market peripherals asitow-end inkjet printers and digital cameradsesitate to
put mass-market operating systems in this categarge Microsoft is by far the largest player ie freld and they
seem to have at least one foot in the commercfadare practice culture (as described by Cusum&eb)L

The Situation

» Criticality: If consumer software fails, people lose time areloften annoyed, but seldom lose large sums
of money and are rarely at risk of injury or deafNote that this refers tftware. Failures in the
firmware in your car may well be able to kill you.)



* Uncertainty of Users’ Wants and NeedsThe customers typically are a mixed bunch andadiltf to
contact. It can be quite challenging to get aytrapresentative cross-section. The most extrease is a
brand new type of product, where the customers ¢alhyou what they want because they've neveneve
thought of doing that with software before. Foogurcts that have been around a while, the end osays
be pretty sure what they want, but the marketingadenent usually makes up for it with lots of damayv
ideas.

* Range of Environments: Mass-market software has by far the widest rarigavironments in which it
must operate, and those change constantly, makghgdwvels of reliability very difficult and expeive to
achieve.

» Cost of Fixing Errors: The software support life is quite short compamedommercial software. Patches
are often distributed via the Internet now, whiels heduced the cost of patch distribution quite
substantially. (However, there is a practical tioni how large an upgrade can be downloaded via the
Internet, with which Microsoft is continually flirtg.) The vendor is under no obligation to find and notif
the affected customers.

» Project Size: Projects generally run between one and a few teantsare usually less than a year long.
Larger projects require extremely high sales volsioerecoup costs at consumer-level prices.

* Regulation: No audits, no comprehensive regulation — in faclike the other businesses, it is common to
include a warranty disclaimer in the End User LesAgreement, which must be accepted in order to
install the software. While the legality of sucHiaclaimer is doubtful (Kaner 1998), the situatiasically
boils down to little or no regulation.

« Communication between DevelopersAs in commercial software, developers typicallyadiche work
on “their” code. Geographic separation of develspeems to be more common in this environment than
in the others, although my evidence for this isspuanecdotal.

* Organizational Culture: Varies, but the control model doesn’t seem tptesalent. Competence
cultures (such as Microsoft) are more common, atiiivation cultures appear in the smaller companies

The situational factors lead to a set of assumptibat are very different from the other practiokures:

* If we don’t hit the market window, we're dead.

* This is a competitive market.

* The requirements are ill-defined and vary widely.

» If we satisfy 80% of our customers, that's good engh.

» If we ship with bugs, we can fix them later (as log as they’re not too bad).

Favorite Practices

The traditional, documentation-heavy methods desigor enormous multi-year projects simply don'trlvin this
practice culture. Sometimes this has resultedgamizations ditchingverything from the older cultures, and
starting anew with a code-and-fix approach. Ttdsipled with the prevalence of just-out-of-schp@grammers
in this culture, sometimes results in entire orgations that cannot choose to adopt potentialljulipeactices
because literally no one in the building knows alitbem. Sometimes the practitioners rediscoveeinvent a
practice on their own, and you'll see a breathlgssouncement of an invention that bears a verygtresemblance
to practices in use for years in other practicéucak. To be fair, adapting a practice to a rdljichifferent situation
is harder than simply adopting one by the bookt’'smot surprising that the transfer of practiae® the mass-
market practice culture from other cultures is oft@t high.

Some popular practices are:

Focus groups and formal usability testing.These techniques to ascertain itihalefined and varying
requirements are heavily used by the larger consumer softwane wes.

Lightweight planning and project management. Projects often must complete within a few months i
order tohit a market window or beat the competition, so they tend to be shorter and smaller, whichireg
less formal planning.



Lightweight documentation. The requirements are usually not written oudeétail, and design
documentation may be almost non-existent.

“Good Enough” decision-making. The “Good Enough” movement is based on the idabdefect-free
software in the mass-market situation is both anable and likely unnecessary, and focuses atteoti
planning to “understand the problems and benefitssituation well enough to eliminate (or prevehg
right problems and also deliver thight benefits.” (Bach 1997). The definition of “rigl$ based on both
customer needs and business realitisatisfying 80% of the customers is often good enough. This is a
difficult practice for many practitioners in this@in other practice cultures to accept, since ttamgithat
software does ship with defects is often equatel Yot valuing quality” or otherwise not being board
with official company goals, so the adoption of ‘@@loEnough” methods has been slow. Oddly, the
commercial software vendors use release critedega@lity planning to make decisions in ways tlesns
very similar to the “Good Enough” decision-makinggtices, although the intended reliability and
correctness levels are usually considerably differe

Rapid Testing, Exploratory Testing, et. al. Many consumer software vendors use these testing
techniques, which look for the important bugs firather than systematically testing against aaresive
list of requirements (which doesn’t usually exisylaow). Sincehe requirements are often not well
known, exploratory testing techniques are used to lookier dissatisfiers.

Agile Practices. These are designed specifically to work viftkdefined user needs that tend to change
during the development period. Agile methods ataally easier to use on in-house projects, su¢heas
C3 project described by Beck (Beck 2000), than assymarket projects, because it's much easietko ta
to the users frequently. However, agile methodsaiso used in the consumer market, as described in
lansiti and MacCormack’s work (lansiti 1997). THeralso a strong tendency in the mass-market imcla
that eXtreme Programming is being used when thg XRl practice in use appears to be the lightweight
approach to documentation.

Code, then Test This is the practice of finishing all the codifiiggt and then fixing all the defects — this
doesn’t preclude up-front design so it isn't qufte same as McConnell’s code-and-fix. (McConne88)9
The practice of coding everything before fixing #imigg tends to be a really bad match for the maasat
culture since the work piles up at the end and m#ke release date uncertain, which this cultunelta
afford due to thdixed market windows. The only reason | can think of for the persiseeaf code-then-test
is that it gives the illusion of rapid progress #@yds the all-important release date, at least duhia

coding phase.

Firmware
Business model

The software is made as an adjunct to a physicalymt, such as a toy or automobile or printer. pioalucts
themselves are subject to market forces that depenchether they are mass-market products, comaierci
products, and so forth. However, the situationatdrs are dramatically different from those of dlieer practice
cultures, and | think they overwhelm the effectshaf market forces. For instance, | found thatptaetices for
software used in HP’s cardiology division and itkjét printer division were substantially differebtut the
firmware practices were quite similar.

The Situation

» Criticality: The products run the gamut from toys to autonestiib missiles, so some are life-critical
while others are not.

» Uncertainty of Users’ Wants and Needs The requirements of firmware are set by the Wward for
which it is developed. Generally the requirememtseasy to discover by asking the hardware degedop
who are readily available. However, the requiretmelo change as the hardware design develops over



time, and there is a common practice of expeciimmgware workarounds for hardware problems
discovered late in the game.

* Range of Environments Firmware is generally expected to work in onhea@nvironment — the hardware
that is using it. However, if that hardware cortado hardware or software that varies widely (kke
specific printer connects to a wide variety of P@sg firmware will probably have to handle somehaf
variation itself

» Cost of Fixing Errors: Fixing a firmware error requires re-flashing flrmmware or replacing the entire
chip, which in turn requires manufacturer or sezypersonnel getting their hands on the product. Fo
anything sold in the mass-market, recalling miliiaf items makes this prohibitively expensive. Fems
with lower sales volume, simply finding the itemayrbe practical, but all the shipping and work loent
is economically practical only if the item coststisands of dollars. This is a huge factor in digvi
software engineering practices for firmware devetsp- you simply cannot afford mistakes, even an lo
criticality products.

* Regulation: Firmware in medical and aviation products is retpdgust like the commercial software in
those fields. The regulatory picture for mass-retfkmware is considerably different than for mass
market software — you are not expected to acceffEad User License Agreement” excusing an auto
manufacturer from responsibility for the resultsadirmware defect in your car.

» Project Size: Firmware has historically been smaller than sofeAmecause it has to fit in permanent
memory, but in the last decade the chips have matiet bigger and the size of firmware projects ha
increased. The amount of code in an automobil&twis spread over multiple processors, is bothzimga
and a little scary.

e Communication between DevelopersMost firmware developers seem to be permanent graptoand |
have not heard of any instances of the junior-satiigsion of labor.

e Organizational Culture: | have no real information on this.

The situational factors lead to a reasonable sassfimptions:

» The firmware must be of high reliability and correctness.
* We have to work closely with the hardware developer.
* The hardware will change during development.

Favorite Practices

Waterfall Lifecycle. Firmware developers often use a waterfall liféeymecause thework closely with
hardware devel opers, whose work is usually sequential rather tharattee, and a waterfall lifecycle is
easily synchronized with that.

Realtime Design Methods.Firmware developers use a number of design mettiad are not needed in
other fields to deal with realtime input from thevites that the firmware controls.

Evolutionary Delivery. Surprisingly, some firmware teams do use someties of agile methods,
wherein the hardware team plays the role of théoousr. This seems to help with ttleanging hardware
requirements.

Inspections and reviews.Firmware developers, even for mass-market prodterts, to make heavy use
of inspections and reviews to achidgh reliability and correctness.

Testing by developers. Firmware teams seem more likely to be heavilpived in testing than their
software counterparts. In some cases, this idry safety issues — a partially assembled ooty
piece of hardware may not be safe for an untraeedon to handle. There is also a big emphasis on
“white-box” testing to help achieve a high levelrefiability and correctness, in which a development
background of some sort is a necessity.



Open Source Software

A lot of the situational variables are clearly guilifferent for open source. I’'m not personallynfigar enough with
either the field or the writings about it to doamalysis on open source.

Academic Software

Academic software is written by people in univéesitto do research — this would include both coepsitience
research and research in many other fields subfobyy, chemistry, psychology, etc. Programs usedb
research in fields other than computer sciencefea in use for many years and there can be ceradite turnover
of the graduate student authors, who may be epsedf-taught. | was first introduced to prograimgnas a
chemistry graduate student in the 1980s, when k&on an extensive set of FORTRAN programs foiousr
types of computational chemistry. At the time, ghaduate student authors had very little trairdind no
experience in aspects of software engineering asdtructured design or testing. “Favorite prastiavere very
primitive and sometimes counter-productive (sucthagrohibition against indentation favored by pnafessor).
Things have probably changed since then, althatgdaoubtful that graduate students in other fididse picked
up a complete computer science education.

Internet Software
Business Model

The Internet is a technology, not a business maahel,as such the technology appears in multiplenbsis models —
some closely resembling business models we sawealbod some that are new.

» Custom Contract Software. Plenty of people are writing Internet software dtlher companies — the main
difference between this and traditional custom i@mtsoftware is that the customer companies aad th
contractors are often much less experienced atidgaup contracts than the traditional customers and
contractors in this business model, so the corstr@e much less detailed. The software writtereund
contract can be any of the types described indbhewing business models.

* In-House Custom Software This is generally business software for useiwithe company - payroll,
health insurance, etc. The economic factors flarfret software intended for in-house use seeneto b
pretty much the same as for more traditional clsarwer software — the benefits have to justifydbst,
and projects can be cancelled or delayed due tgdtady constraints. The IT groups do face somges
with learning so much new technology, which drigeme of them to hire or contract with outside
programmers.

« Commercial Software Internet software written by one business to &by another business mostly is
sold as “services” to which the customer comparpsstibes. Some are invisible components of custom
services, and others are quite visible to the useich as services that manage health benefitsriaton
or charitable payroll deductions for multiple comjess.

» Mass-Market Software: There’s been a lot of software written for consusrbut very little success at
extracting money directly from consumers. Thiadsthe same business model as we find in tradition
mass-market, where the consumer has to pay faalare — | am not sure what this will become.

« E-Commerce E-commerce sites used by mass-market consueamssent a new business model, where
the users are mass-market consumers but the pgbplpay for the service are not. This strongly
resembles the traditional mass-market business Inebere time-to-market and competitive new feature
are more important than cost. Most e-commercs sitew the consumer to buy a product or service
(books, airline tickets, clothes, computers) apeieentage of that transaction pays for the servidthers
operate as inducements to buy a product, ratherlitype of advertising.

The Situation

» Criticality: In-house Internet applications that replace exgstipplications are expected to meet the same
standards for correctness, although the toleramrcaviilability and usability may be lower than aku



Consumers expect e-commerce applications to kaeg of all the money and orders without fail, so
expectations of correctness are quite high, althahig customers will tolerate performance that wdag
unacceptable in shrinkwrap software. For the fast years, the consumer-facing software was bessgl
mostly by “early adopters” who were willing to tod¢e a substantial number of problems, but as the
technology becomes more widespread, expectatiordiability from consumers are increasing
dramatically. The availability requirements cambere stringent than in traditional client-server
applications, because it's very easy to pick ugarusrs in multiple time zones, and suddenly youehaw
“middle of the night” maintenance windows.

e Uncertainty of Users’ Wants and NeedsFor both commercial and consumer-facing softwdre service
being provided is often either completely new osyweeviously done in a very different manner, so th
uncertainty of requirements is often very high.

» Range of Environments The range of environments depends on whethegrieusers are people
working at a company with its pre-determined envinent and tasks to be done, or are consumers with a
wide range of environments and tasks. The numbgossible combinations is actually larger thart tifa
shrinkwrap software, because the software musbbw®atible with not only the operating system babal
the browser.

e Cost of Fixing Errors: The cost of releasing new functionality and bu@gixo a website is in fact quite
low compared to other forms of releasing softwares. However, changes to improve performance or
support loads that increase by orders of magnitizsle not proven to be as simple — they often requir
tearing apart part of the infrastructure and redadin

* Regulation: The in-house projects are subject to the samédatygy and audit requirements as those of
other in-house applications. The consumer-facaityare is not actually purchased by the consuster,
there is no End User License Agreement in fortés unclear at this point what level of resporigipivill
play out in the consumer market.

» Project Size: Project sizes range from quite small to considerédnl the larger commercial sites.

« Communication between Developersi am frequently seeing small development groupteseal across
wide geographies, but | don’t have enough dataydfshis is a trend or not.

The assumptions based on the situation and busimeds| appear to be heavily affected by a thirddiacthe home
practice culture of the people in question. Hbpractice cultures, some of their accustomed mgions work and
some don’t. | have seen some individuals and teamsciously inventory their own assumptions agdri out
which ones should be kept and which replaced, &mer®throw the baby out with the bathwater. it is more
common with teams consisting entirely of bright ggyeople with a command of the technologies Itile fproject
experience, although more experienced people sanfal prey to the illusion that the “Internetristhing like
anything that has ever been done before”.

Immigrants from the in-house custom software pcactiulture often need to:

» Discard the emphasis on low cost over time-to-markéis emphasis makes sense when supporting
internal efficiency measures, but it holds backrtqgd progress needed to succeed in this mafBien
teams are not consciously aware of which of theingany policies or standards are designed to kes{s c
low.

» Keep their skills with handling large disparateteyss: configuration management for systems, change
management, database design, security, proactiveanance, etc. Immigrants from practice cultuhes
didn’'t make large systems often don't have theseigfized skills.

* If not already using agile methods, investigatetahing. Collection of requirements in detail up+ft does
not seem to work in this business model.

Immigrants from the mass-market practice cultuteroheed to:
» Learn the skills associated with large disparastesys.
» If not already using an appropriate project plagnimethodology, learn one of the agile methods.
* Plan to learn methods for producing high-reliapitiode — you'll need it soon.

All the Internet immigrants, regardless of theiigoral culture, seem to have a tendency to droptjmes to which
they are accustomed because of the compressedutehégpical in this field. The results are nobasl as one



might think, because to date the focus on time-toket and low customer expectations for reliabitive made
taking some shortcuts reasonable. However, thpsolably not going to last as expectations faabglity increase.

Internet Immigrants Learn From Each Other

It is not uncommon for immigrants from more thare gmactice culture to work together on the samgepte many
companies contract out applications or hire conepieams of new programmers to work with existinganise
staff. The meeting of minds can be antagonistimotually beneficial, depending on the attitudeshefpeople
involved.

A good example of a mutually beneficial relatioqstsi Bill Tuccio’s story of a joint project. (Tuaci2002) Bill
worked for a dot.com company that contracted witheater chain to create a system to sell movietsconline.
The dot.com folks worked directly with the theatbain’s IT department. Initially there were sonifficllties.

The IT people at first didn't take extra steps tshpthe infrastructure orders through — they didaé the artifacts
that they were accustomed to seeing, and assuraqudfect couldn’t possibly meet its “aggressivefiedule.
Eventually the two groups started having twice-wWeskatus meetings and frequent phone calls. dabe clear
that the dot.com staff was progressing very quithtgpugh the software despite their lack of writtlrtumentation,
and the IT staff responded by speeding up theirgfahe work. The dot.com group also found somheaatages in
the IT folks’ methods. At one point, the IT pedglent an expert to do a risk analysis — somethiaigno one in
the dot.com really knew how to do. The risk anialygentified the need for some extra staffing tinahed out to be
a very good idea. Overall, the relationship waahitays smooth, but in general the staff of the t@mpanies took
the time to ask “why are you doing that” and adjhsir assumptions and their practices as neeBgdhe end of
the project (which did release on time), both sidad learned some useful things from each other.

Evaluating Practices for Effectiveness

Now that you've visited a number of practice cudsiriet’s return to the original topic of this papehow can |
evaluate a practice that I'd like to adopt? Onge’'ye understood the basics of the practice, th step should be
to determine the assumptions behind the practicesder to compare those assumptions with yourenmient. To
find the assumptions, you need to know where anigale originated, and in what other contexts it hesn used.

Sometimes the description of a technique will @sscribe the business in which the technique atgih— this is
more common now than it was in the 1970s, wherethare fewer practice cultures. Sometimes the plesrand
context surrounding descriptions of the techniqilkigentify its origins. Other times, you may h&to look for the
professional history of the author, which nowadaysften available on their website. Articles iagazines and
journals are usually aimed at the practice cultasrsed by that publication. Sometimes the putitioas quite
upfront about its audience. Crosstalk identiftessaudience right in its titieCrosstalk: The Journal of Defense
Software Engineering. If the magazine isn’t quite that forthcomingokofor their message to potential advertisers.
Software Development Magazine: “Discover the maays we can deliver your message to over 100,000
corporate software development leaders every morthDM 2002)

Once you've identified the practice culture in whi practice originated, you can examine the benafiributed to
it against the business model and situational fadtw that practice culture. Ask yourself: arg afithe benefits
dependent upon assumptions or factors that wortitugein your situation?

For example, Sue’s company is working on e-commproducts. They are interested in increasing ¢liebility of
their software. Sue knows that medical produatshéghly reliable, and she also knows that detallecumentation
of test plans and procedures is typical in the oadiroducts field. Sue wonders if introducing EE&29 standards
for test documentation would be helpful.

What are the assumptions behind the use of detadedmentation in the medical field? The medicabpcts
practitioners will readily tell Sue that writtersteplans and test procedures lead to thorougmggstihich results in
high reliability. Many practitioners will tell Sutat everyone, in every field, should documenirttest plans and
procedures in detail. However, the practitioneasyymeglect to tell Sue that some of the documeetpamarily
intended to satisfy FDA audits. People who arediratctly involved in the audits may not even realihis. Sue



also may not discover that not all medical prodectmpanies follow the IEEE 829 standard exactlyasen.
Most importantly, Sue may not discover that usimg lEEE 829 standard did not teach the medicalymtsdesters
which tests are useful and which tests are noeyTéarned that someplace else, which may not besdue as
their use of IEEE 829 standards.

Introducing IEEE 829 standards to Sue’s group mgyrove reliability if they haven’t had a systematiethod to
communicate what to test, what results are expeetediwhat has already been tested. Howeveowoih the
entire IEEE 829 requires a great deal of documiemtand will probably be overkill in Sue’s situatioIn fact, if
Sue’s project has a fixed ship date, preciselyfoihg the IEEE 829 standard may actually redudalsiity by
spending time preparing documentation that coula feeen spent on finding bugs.

Once you start looking for the assumptions beheduse of a practice, you'll ask much better qoestabout the
context or situation in which the practice is usetich will clarify the ways in which the practicelivers value in
that situation. This insight can help you decidether to adopt a practice as-is, modify the pcactr stay away
completely.

Summary

The practice cultures described in this articlelar@o means definitive. Despite the length of faper, | feel I've
only scratched the surface of this topic. Undodlyteach of you will have your own observations attlmusiness
models, situational factors, and practices, basegbar own experience. I've tried to demonstratdonnections
between assumptions and practices in order toygiuesome idea of why some practices seem to “Gitirrown
situation while others seem ineffective, if not dwight stupid.

If you're interested in talking to people from othractice cultures, you'll find them at conferescenline, in
classes, in the pages of magazines and journatsgpeat lunch if you work in a large company vetharied
business. You'll learn many more interesting aseful things from these people when you understiaattheir
assumptions don’t necessarily match your assungtenmd there may be good reasons for that. Liskdn,
questions, and don’t jump to conclusions too f&tmember, it all depends.
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