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Abstra
tThere is a hell of a lot of development models out there. There's DomainSpe
i�
 Modelling (DSM), Model Driven Software Development (MDSD),there are Design Patterns, there's the Rational Uni�ed Pro
ess (RUP) andits lightweight pendant, the V-Model XT. And there's Extreme Programming(XP), whi
h is the only model that is older than a 
ouple of years.This do
ument attempts to analyze why Extreme Programming appearsto be the only model that is 
apable of sustaining the market load. It's ajourney into the depths of software development, and into the prin
iples ofthe UNIX Operating System.



Chapter 1The reality of softwaredevelopmentThe reality of software development is sad. There are litterally thousands ofbrilliant minds employed in the software industry. These people are ha
kingfor a living, and they read a lot of books and 
omputer magazines. In allthese magazines they �nd a lot of interesting 
on
epts, algorithms and otherthings. Their heads are full of brilliant ideas, whi
h are however in no wayrelated to the problems they're trying to solve.1.1 A typi
al defeatSo what usually happens in 80% of the software development 
ases is thefollowing:
• A 
ustomer goes to a 
orporation and asks them for a solution. The
ustomer is only roughly aware of what he wants, so he 
an't give adetailed des
ription. Nor does he 
are, as to him it's the 
ompanies'job to �nd out.
• An analyzer at the 
ompany drinks a lot of 
o�ee in order to get hismega brain to an operating temperature. Then he tinkers a strategy to
reate an omnipotent produ
t in the available timeframe, and allo
atesresour
es to it. He's thereby thinking far into the future and �nds outwhat algorithms will be used in this proje
t that will be useful forfuture proje
ts. 2



• A brilliant programmer sits down and starts to implement the 
ode hehas read about in a re
ent issue of a 
omputer magazine. It is in noway related to the program he's supposed to write, but it will be anextra fun
tion.
• The proje
t is running out of time, while none of the requested fun
-tionalities are already �nished. Now the programmers start to pani
and do qui
k and dirty 4am ha
ks in order to get the proje
t �nished2 monthes after the deadline.
• On the �rst 
ustomer presentation, the 
ustomer makes a 
ombinationof mouse 
li
ks the programmers didn't think about, and the program
rashes horribly. It takes 2 more weeks to �nd and 
orre
t a simplebug, be
ause the 
ode quality su
ks.
• 2.5 monthes over the time, the 
ustomer �nally re
ieves the end produ
tand realizes that maybe he should have been a little more 
lear abouthis wishes, be
ause the program doesn't 
orrespond to them at all.
• Unused, the program ends up on ba
kup tapes in the atti
 in orderto have its sour
e 
ode reused. However, due to the ha
kish quality,nobody ever 
omes even as 
lose to it as to be able to rea
h out for itwith his arms.
• 8.5 monthes worth of software development go down the drain.1.2 Error analysisThe problems we're fa
ing are mainly 
aused by a 
lass of mis
on
eptionsabout the way software development works. The root 
ause is mainly that agroup of software developers is lead in the vast majority of 
ases by a personwho studied management and human resour
es management, and what hedoes is he attempts to apply the same rules to the developers that he wouldapply to a bun
h of workers who are trying to build a house.What most managers negle
t to take 
are of is that there are severedi�eren
es between these di�erent types of development. The �rst and mostimportant point here is that, 
ontrary to houses, it is very hard for a 
ustomerto imagine the end produ
t, and 
onsequentially it is very hard for him to�gure out his spe
i�
 requirements. It is easy for a 
ustomer to realize thatthe produ
t does not meet his requirements, but it is very hard to �gure outwhy. Thus, it is an absolute ne
essity to embra
e the 
ustomer with his very3



spe
i�
 requirements during the pro
ess of 
reating the software, so there's noprodu
tion overhead where you're produ
ing stu� that the 
ustomer doesn'twant, and 
onsequentially doesn't pay for.Another thing the models use to leave out is the mind of the developer.Most developers are playful beings, and most of the developers are humanbeings. As su
h, they have problems wrapping their minds around thingsthat are larger than a 
ouple of s
reen pages. Also, the quality of theirprodu
ts tends to depend heavily on their mood, and most of the time, theymake mistakes and implement obs
ure ha
ks that they don't see. This iswhy simpli
ity and pair programming are so important.1.3 Con
lusionsThere's a set of logi
al 
on
lusions to be drawn from this set of problems.The philosophi
al evaluation of this is following in the next 
hapter, so I'monly going to deliver the main points here:
• Talk to your 
ustomer. If the 
ustomer has the 
han
e to seeprogress and wat
h the proje
t grow, his possibilities to determinewhat exa
tly he likes and what not are growing too. Also, 
ustomerswho just want to get as many produ
ts as possible out of one 
ontra
tdon't get a 
han
e, be
ause they need to make very spe
i�
 advises.
• Endorse simpli
ity. It is very hard to make things as simple aspossible but no simpler. This is however a bare ne
essity of softwareengineering. The tri
k is to divide every problem in so many smallentities that it be
omes easy to distribute. These small entities 
anthen be put together in the 
onstru
tion set manner in order to makeup a whole, 
omplex program. Attempts to design these entities to �ttogether however are mostly the dire
t way to oblivion, be
ause the
omplexity tends to get out of 
ontrol very qui
kly.
• Keep your tests running. Don't write 
ode before you have a testwhi
h fails. Always put your 
ustomer's requirements into a test, whi
his then going to fail, be
ause the method isn't implemented yet. Thendo the most spe
i�
 implementation you 
an possibly 
ome up with,and on
e you pass the test, stop writing 
ode, be
ause no more 
odeis needed, and noone is going to pay you for more 
ode. However,keep running your tests! If intera
tions with other 
ode break yourrequirements, you must noti
e that at on
e, and �x it, be
ause holdingin the requirements is what you get paid for.4



• Promote pair programming. While one person working alone is us-ing his time more e�
iently, two people working together tend to havea higher 
ode quality whi
h gives a huge advantage in terms of timeinvested in maintenan
e. Another reason is that pair programming as-sures that if something happens to one of the two persons working ata problem, there's always the other person, who still has the expertiseto solve it. This doesn't have to be an a

ident or whatever, it mighteven be the 
on
urren
e who employs one of your workers in order tosabotage your produ
ts.
• Keep adjusting your resour
e plan. It is impossible to tell be-forehand how mu
h work programmers will be able to take during theproje
t, so with a pre-allo
ation plan, you will have a lot of gaps, over-loads and people idling around. The best way there is probably tohand out a sta
k of tasks, and every team whi
h has �nished its oper-ation just takes the next task o� the sta
k. This provides for low-
ostautomated s
heduling.
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Chapter 2The history of softwaredevelopmentBefore I a
tually start, I should maybe remark that I'm hereby restri
tingmy elaborations to software programming using software, that's why I'm notgoing into pun
h 
ards in all that depth.In the very early years, software development was the privilege of studentsand professors in universities. They were mostly studying mathemati
s andphysi
s and using the ma
hines for their 
al
ulations. At this point, 
odewas mostly �t onto pun
h 
ards and as su
h very hard to de
ipher. However,people who were 
apable of de
iphering the 
ode without extensive 
ons
ioustranslation also mostly had a good position to maintain the 
ode, be
auseusually this 
ode was pretty short.Finally, for the �rst time, there were ideas to 
reate operating systemsfor 
omputers, basi
ally universal programs that would enable you to do avariety of things without having to implement it all yourself.However, the more servi
es your operating system implements for you,the more people probably want it to do. The MULTICS operating systemhad be
ome the perfe
t example of this strategy: instead of going for sim-pli
ity, it was an attempt to integrate all the 
omponents and to designthem to work together. The end result was a big mess that was very hardto maintain.This lead two students, Ken Thompson and Dennis Rit
hie, to the 
on-
lusion that �Software ar
hite
ture is 
rap�. They 
onse
utively 
ame upwith an operating system whi
h only provided a general interfa
e to hard-ware a

ess and took 
are of time sharing, and whi
h was supposed to provideperfe
t abstra
tion of pro
esses. The implementation of the system 
all in-6



terfa
e enabled people to see pro
esses as entirely separate entities, and touse them in order to sta
k these small entities together to big produ
ts.Their operating system was a huge su

ess, espe
ially be
ause it wasthe only operating system at the time whi
h was 
apable of running andproviding the same API under many di�erent platforms whi
h were availableat the time - from the PDP to the Honeywell DDP.At this time, the number of available operating systems remained 
on-stantly small. Other 
ommer
ial OSes 
ame and went, and the Bell Labsprodu
tion of the Plan9 Operating System got stu
k very qui
kly be
ause thehuge su

ess of the simpli
isti
 UNIX attra
ted all available resour
es. OnlyBerkeley's UNIX derivate, the Berkeley System Distribution, was undergoing
onstant development, be
ause in addition to the inherent simpli
ism, it hadan o�
ial liberty of development, the often 
ited �air of �Free Software�.A lot of other operating systems had been written in the time, but onlya few of them had been able to make it over the �rst 
ouple of years. One ofthem was the Virtual Memory System (VMS) for the PDP-su

essor VAX(named after its Virtual Address Extension), whi
h was also a rather sim-ple design from DEC, a 
ompany whi
h has a
hieved immortal renoun fortheir 
ompromiseless designs as well as the stability of their hardware. TheDEC enhan
ed VAX pro
essor (ev, also known as alpha) was a 
ompromise-less RISC pro
essor, whi
h is again a design that endorses simpli
ity. Thealpha pro
essor is unbeatable up to the present in terms of reliability andperforman
e.The other OS whi
h was 
reated at the time and whi
h survived up tothe present day was SunOS, today's Solaris. It developed from the UNIXSystem V, and is as su
h yet another example of simpli
ism. Over time,a lot of the BSD typi
al software went into Solaris, making it just another
ommer
ial BSD �avor, basi
ally.During the late 80s and early 90s, there was a di�erent set of operatingsystems 
oming up whi
h is now still in�uen
ing our life. One of themwas the famous Ma
OS, an operating system whi
h used to be rewrittenseveral times between the releases. In the 10th release, it was repla
ed by ami
rokernel BSD however, so even in this 
ase, the simpli
ism of the UNIXlike operating systems prevailed.Another system that 
ame up was Linux. Now Linux is a very strangedesign: while vast parts of the userland are simply UNIX, and as su
h endorsethe prin
iple of simpli
ity, the two most important parts of it are massivepie
es of 
ode whi
h are very hard to maintain: the kernel and the C library.While the kernel is just trying to follow the prin
iple of design, and is thusvery fragile and has a 
ertain tenden
y to break, the lib
 does obey the7



prin
iples of simpli
ity to a 
ertain extent: however, its 
apability to be usedon a variety of system has taken its tolls, and thus it is very hard to �nd thefun
tion your bug is really in.The last system to mention in this row is a 
andidate in the dying outrow of designed operating systems: Windows. The operating system itselfis a huge 
olle
tion of 
omponents from produ
ts of other 
ompanies, whi
hare glued together in some way or other. All that Mi
rosoft does is write thisglue 
ode and kill o� bugs in the 
ode. However, in some 
ases, Mi
rosoftisn't very e�
ient at that, so a bug in the BSD TCP handler, whi
h wasbasi
ally �xed long ago in BSD, hit Windows with all its for
e.Windows is known for its instability, and amongst the developers, it isknown to be a big, broken pie
e of 
ode that is very hard to maintain. Forthat reason, there has already been an attempt to a 
omplete rewrite in theyear 1996, and right now there is another attempt taking pla
e in the year2005. However, Mi
rosoft usually stirs the entire old 
odebase ba
k in for
ompatibility reasons, so you mostly end up with all the old bugs plus somenew ones. The 
urrent 
ode base however is known for its bugs and needsone major se
urity pat
h every 
ouple of days, so it's pretty mu
h 
lear thatthis already got out of 
ontrol.So what we basi
ally see here is that only UNIX and VMS managed tomake their way through the de
ades of 
omputing, and while all the othersystems had to keep restarting their e�orts, the UNIX operating systems
ould just evolve with the power of millions of hands all over the world.While managers 
ame up with a variety of di�erent 
on
epts for the softwareand how to 
reate it, the only 
on
ept whi
h prevailed was based on theperversion of all business software development method. Yet it soundedlogi
al in the ears of the big 
ompanies, even though it was based on takingthe rule �Software ar
hite
ture su
ks�, whi
h was extended in all possibleways in order to make an entire religion. Apple's Ma
OS X is the �nal proofthat even 
ompanies swallow this message these days.The same is going to happen in the software development model market.While the management is going to 
ome up with one model after another, theonly 
onstantly deployed model is going to be Extreme Programming, andagain it's the message �Software development models su
k�, whi
h was takenand expanded to a set of rules that people should follow if they want to writegood software. This way makes it look less anti-management. Nevertheless,it 
annot be denied that this model was 
reated by te
hni
ally intelligentpeople: it is even heavily s
alable at low overhead. It has all the typi
alfeatures that UNIX has on the software market.8



Chapter 3Con
lusionsThe 
on
lusions are pretty mu
h given in the analasys already. All thedi�erent software development methods that managers are going to 
ome upwith aren't helping the situation in any way. The developer 
ommunity hasalready found a good way of organization all by itself, and sin
e they arethe people with the te
hni
al expertise, the management should look reallydeeply and intimately at the proposed method.When Ken Thompson and Dennis Rit
hie 
reated UNIX, they werelaughed at by a lot of professors and managers, too. Simpli
ist approa
hesare mostly taken as a sign of weakness and give produ
ts a �air of beingmade for 
hildren. Nevertheless, simpli
ity is a very important step in de-velopment, espe
ially in the software market, where it's not a ne
essity tosti
k small fun
tional entities together for physi
al reasons.Simpli
ity just is no sign of weakness. It is more of a 
onfession of oneof the basi
 qualities of the human mind. We're un
apable of dealing witharbitrarily 
omplex system, and unless we a
knowledge this fa
t, we're notgoing to be able to solve arbitrarily 
omplex tasks.
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Appendix AOverview of moderndevelopment modelsThis se
tion gives you a short overview over 
urrent development model andtheir spe
i�
 
reeds.A.1 Domain Spe
i�
 ModellingDomain spe
i�
 modelling is the development favored by Mi
rosoft, whi
his a very su

essful software development 
ompany. Nevertheless, it is a
ommonly known fa
t that even with this development model, Mi
rosofthasn't been able to 
ome up with proper software yet. However, let's have alook at it before we jump to 
on
lusions.The basi
 idea behind Domain Spe
i�
 Modelling is that software devel-opment has an inherent 
omplexity that 
an't be avoided in the implemen-tation pro
ess. At the same time, programmers must be very produ
tive, sowhat Domain Spe
i�
 Modelling is trying to do is to enable the developersto 
ope with the 
omplexity by kindof �optimizing� their 
ommuni
ationwith the experts of the area they're working in. Therefor, so-
alled domainspe
i�
 languages are developed, whi
h 
an be used to freely ex
hange in-formation between software engineers and domain experts that have no ideaof software engineering.This model is assuming that the biggest problem of 
ommer
ial softwaredevelopment is a misunderstanding between te
hni
ians and experts, andthat this problem 
an be solved in a te
hni
al way. However, as realityshows, the development of su
h a domain spe
i�
 language is an abstra
tpro
ess that would have to be re�ned for everything that any of the two10



involved parties says. Roger Penrose wrote in his book �The Emperor's NewMind� that it would be impossible to reprodu
e the human brain entirelywith a ma
hine be
ause, amongst other problems, quantum physi
s predi
tsthat there would always be a possible a
tion that the programmation of thema
hine doesn't expe
t and thus 
an't 
ope with.So while the development of a full domain spe
i�
 language is impossible,the development of a partial su
h is utterly ine�
ient for the exa
t samereason: the developers need to 
reate an engine that interpretes every stepthe expert has made, whi
h is bas
ially what his brain already does. Thus,it would be far easier to just take notes and evaluate what the expert says.Another problem with this approa
h is that 
ustomers usually don't knowwhat they want. Thus, what they said in the beginning of the pro
ess mightnot have a meaning in the end, or might get an entirely di�erent meaningby what the 
ustomer ammends later in the pro
ess. It would be impossibleto foresee this.A.2 Design PatternsDesign Patterns are a very simple idea. Usually, experts keep solutions fortheir problems in order to reuse them when a similar problem turns up.However, the idea of having spe
ial repositories for design patterns and allis highly overrated, be
ause there are already implementations for this rightin the good old software itself: shared libraries.In that sense, the Internet is a huge 
olle
tion of design patterns. Thereare a lot of shared libraries spread all a
ross the planet, and it would belikely that someone has already solved your problem and has made su
h apattern, or shared library. For Perl 
ode for example, there is CPAN, wherepeople 
an download Perl modules for pretty mu
h everything.One 
ould of 
ourse argue that Design Patterns are a very abstra
tthing and 
ould be 
onverted into di�erent programming languages, whereasshared libraries are basi
ally spe
i�
 to the programming language. The ar-gument against this is that you don't need every programming language onthis planet in order to solve your problem. In fa
t, there are far too manyprogramming languages that don't give you any spe
i�
 bene�t over all theothers, ex
ept to lo
k you out of a huge pool of existing solutions. On theother hand, there's no shame to be taken in restri
ting yourself to a set ofthree or four mainline programming languages, whi
h will have implemen-tations for most of your problems. That is mu
h more useful than abstra
tdesign patterns. 11



A.3 Rational Uni�ed Pro
essThe basi
 assumption of the Rational Uni�ed Pro
ess is that software devel-opment 
an be divided into 4 di�erent stages that always follow 
onsequen-tially and don't have interferen
es: the inter
eption phase, where aims arebeing drafted and resour
es are allo
ated, the elaboration phase, where theproblems are being analyzed, the 
onstru
tion phase, where a �nal produ
tis being implemented and tested, and the transition phase, where the enduser is evaluating the produ
t and judging whether it is what he wants.The problem with this model is that it is impossible to solve. Usually,the inter
eption phase is when your 
ustomer tells you what you want, andthe elaboration phase is where your thinking ma
hines are evaluating whata
tions to take in doing so. Then, you enter the 
onstru
tion phase, youwrite your 
ode and do exa
tly the job allo
ated to you in the inter
eptionphase.There, you will already en
ounter most of the time that some people havea lot more and a lot more di�
ult problems to solve than others, be
ausethe resour
e allo
ation was done before the amount of work per person 
ouldbe estimated. This is not a show-stopper, but it will 
ause unrest to yourworkers, be
ause there will be the group of people who feels that the othergroup is too slow, and the group of people who feels that the other groupgot nothing to do. This again 
auses dissatisfa
tion.Then you are going to enter the transition phase, where you are goingto realize that the produ
t you have just thrown onto the market is not atall what your 
ustomer wanted. Most of the time, the di�eren
es are seriousenough that you must almost restart the proje
t and redraft most of yourstu�. This means that you have just 
reated another pie
e of software thatnoone needs.A good 
omparison of this situation is when you want to go from Lau-sanne to Lu
erne. The RUP requires you to point to a dire
tion where you
onsider Lu
erne to be, and jump onto a train that leaves to that dire
tion.Then, however, you must stay on that train until it rea
hes the �nal station,and only then are you allowed to ask where you a
tually are. This is how-ever probably going to be St-Gall, whi
h is miles away from your destination.Thus, you're going to point again, jump onto the next train, and if you'reout of lu
k, it's going to take you ba
k to Lausanne. If you're lu
ky, however,you got at least 
loser to Lu
erne.This is an e�
ient method to traverse the whole of Switzerland, but it'snot e�
ient if you wanted to get to Lu
erne as soon as possible.(Also, an additional problem in the software development world is that,12



as pointed out earlier, 
ustomers tend not to be sure about their wishes,so you may be traversing the whole of Switzerland trying to �nd a movingtarget, just by keeping pointing at trains you think might go to the rightdire
tion.)Additionally, the RUP model is promoting the use of UML diagrams toembody your progams, whi
h is entirely pointless. All that does is to giveyou an additional layer of 
omplexity, whi
h you need to get beyond anywayon
e you 
ompile the program. Then, you need to look at the generated 
odeand �x the bugs, whi
h is what you would do anyway, ex
ept that in this
ase you have to get behind your own 
ode, whi
h is therefor wasted time.Also, UML diagrams aren't really any more readable than well-written C
ode. And if you're not an expert, you 
an't read either of them.A.4 V-Model XTV-Model XT is basi
ally an extended form of RUP. It tries to avoid the un-avoidable problems of RUP by solving symptomati
 problems of the RUPpro
ess in establishing a self-learning organization that is supposed to e�-
iently learn how to avoid the problems it ran into during the RUP proje
ts.The next time, however, the organization gets a new proje
t, and runs intothe same problems.A.5 Extreme ProgrammingExtreme Programming (XP) is a software development model that was in-vented by 
omputer geeks in the 80s. It is based on a number of basi
assumptions:1. Customers don't know what they want. Therefor, it is ne
essaryto ask the 
ustomer for his 
urrent wish, and implement it with as littlee�ort as possible. Then, you go ba
k to the 
ustomer to ask him abouthis opinion regarding the little pie
e of software you have given him.This has the side e�e
t that the 
ustomer 
an only get one spe
i�
produ
t from you at a time, instead of saying, �This wasn't what wewanted, now we want you to do something else.�2. Programmers 
an only handle very limited 
omplexity. There-for, every problem must be divided into its simplest entities, whi
h 
anthen be implemented separately. The implementation of these entities13




an be distributed over the involved teams, while avoiding too manytopi
 swit
hes for teams.3. Programmers tend to over
ompli
ate things. Therefor, it isne
essary to write a test before you write the a
tual problem solution
ode. On
e the 
ode passes the test, the programmer must stop writing
ode.4. Programmers tend to break stu�. Therefor, every solution to aproblem entity must always have their test running in order to ensurethat a 
hange in some pla
e doesn't have impli
ations on other pla
es.This should in
lude bu�er over�ow tests.5. Programmers tend to produ
e unmaintainable 
ode. Therefor,it is ne
essary that there are always two programmers working at onepie
e of 
ode. The two is a 
ompromise between three problems: thediminishing problem is the waste of resour
es, and the other problemsare the 
ode quality, whi
h in
reases be
ause there is a se
ond personwho need to be able to read the 
ode, as well as the distribution ofknowledge: if something happens to one of the developers, the otherone 
an still 
omplete the proje
t without any signi�
ant delay.6. You 
an't keep resour
es, time, quality and s
ope under 
on-trol at the same time. Therefor, you must redu
e the least impor-tant fa
tor: s
ope.
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Appendix BConta
tTonnerre Lombard has developed software and various 
ommer
ial and non-
ommer
ial operating systems for a number of years already.Website: http://users.bsdproje
ts.net/� tonnerre/Email: tonnerre�bsdproje
ts.net

15



Contents
1 The reality of software development 21.1 A typi
al defeat . . . . . . . . . . . . . . . . . . . . . . . . . . 21.2 Error analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.3 Con
lusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 The history of software development 63 Con
lusions 9A Overview of modern development models 10A.1 Domain Spe
i�
 Modelling . . . . . . . . . . . . . . . . . . . . 10A.2 Design Patterns . . . . . . . . . . . . . . . . . . . . . . . . . . 11A.3 Rational Uni�ed Pro
ess . . . . . . . . . . . . . . . . . . . . . 12A.4 V-Model XT . . . . . . . . . . . . . . . . . . . . . . . . . . . 13A.5 Extreme Programming . . . . . . . . . . . . . . . . . . . . . . 13B Conta
t 15C Table of Contents 16

16


