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License

TheFoundations of Programmirgpok is licensed under th&ttribution-NonCommerciaNoDerivs 3.0
Unportedlicense.

You are basically free to copy, distribute and display the book. However, | ask that you always attribute
the book to me, Karl Seguin, do not use it for commercial puipasel do not alter the book in any way.

You can see the full text of thieense at
http://creativecommons.org/licenses/bycnd/3.0/legalcode

Downloadable Learning Application

Reading aboutode is a good way to learn, but if you're anything liles mothing beats a real

application. That's why | created the Founidat of Programming Learning Applicat- a simple (yet
complete) ASP.NET MVC website which leverages many of the ideas bncbiaed in this bookhe
application is a Visual Studio 2008 solution with helpful inline documentation meant to help you bridge
the gap between thery and practice.The Learning Application and this book are pretty indefsant,

SO you carapproach this journey however you prefer.

http://codebetter.com/blogs/karseguin/archive/2008/07/18/foundatiorsf-programminglearning
application.aspx

Acknowledgement

There are countlessf people who deserve thanks. This book is but a small contribution to the
incalculable time donated and knowledge shared by the software community at large. Without the
quality books, forurs, newsgroup posts, blogs, libraries and open source projectsuldsstill be trying
to figure outwhy my ASP script was timiogt while looping through a recordset (stupid MoveNext).

It's no surprise that the software community has leveraged the openness of the internet more than any
other profession in order to adnce our cause. What is surprising is how the phenomenon appears to
have gone unnoticed. Good!

Of course, there is one special person without whom this couldn't have happened.
To Wendy,

People call me lucky for being with someone as beautiful and irgatligs you. They don't know the
half of it. You are not only beautiful and intelligent, but you let me spend far too much time on my
computer, eitler working, learning, writingrgplaying. You're also more than hapto read over my
stuff or listen to me ab on about nonsense. | don't appreciate you nearly as much as | should.

Foundations of Programming Copyright © Karl Seguin www.codebetter.com



http://creativecommons.org/licenses/by-nc-nd/3.0/legalcode
http://codebetter.com/blogs/karlseguin/archive/2008/07/18/foundations-of-programming-learning-application.aspx
http://codebetter.com/blogs/karlseguin/archive/2008/07/18/foundations-of-programming-learning-application.aspx

Table of Contents

Y o Lo LU 7= Ui o o T 6.
N I AL PO PP 7
L0 7= 8
T [00] o)Lt Y2 PP PTTUPPRRPIN 8

R 2 OO PT PP 8
Last ResSponsible MOMENL....... oot rnm e e enaanns 9
D USRS 9
EXplicitness and CONESION...........oiiiii e e e e e 9
(010 o1 TS PPN 9
Unit Tests and CoNtiNUOUS INTEGIatiON..........iiiuuiiiiiie e ceei e eierm e e e ean e end 9.
LT I TS g =T o (= 10
DOMAIN DAVEN DESIGNL. ...ttt ettt ere e et e e e e et e e e e e aenab e e e e e ennn s 11
Domain/Data DriVeN DESIGIN. ... .ccuuu ittt e e e e eem e et e et e e e e e e e e s 11
Users, Clients and StakenNOlOBIS ........couuuuiiuiiie e et 12
The DOM@IN ODJECL ...t eem ettt eee e e et et e e e et e e e e e e e e e eennnns 13
PP 15
B SSI= g o T o PRSPPI 16

= T (0] V= 11 (= 1 o 16
ACCESS MOMITIEIS. ...ttt et e et et nne e e e e e nb e eaeens 17

1 (Y 7= o= S 17
Information Hiding and ENCapSUIAtioN...........coeuuiiiiiniii e rem e e e 18

LT I 1S4 g =T o (= 19
T £ TES] (= T = 20
I == o P 20
Dz 1= 11 =T o] o[ PPN 20
WeE Nave @ ProDIBIML ... . ettt e e e eeees 23

[T g = 1o ISP 24

LTI TS O g =T o) (= PSP 25
[D1=T ol aTo =T o [0y VAN [0 =T ol o o FO O UUPP PP 26
Sheak Peak at Unit TESHNQ . .....iiuiiiiiii et e e e e e e e e e e et e et e e mmneeanaes 27
52y Qi F@2AR [/ 2dzLX.A.y. 3. .£.ALS.0KS...t.f.L.3dS... 28
(D=7 0 =T 0 o (=2 0 [0y VA | 0] (=T 1 o] o W PP 28
(707153 1 11Tt (o gl (] 7= T o 1o ) o 1P 28

T 1Yo €SP 30

A FINal IMPIOVEIMEINL .....eie ettt ere e e e e e e e et e e e e nmm e et e eeanns 32

LT I TS O g =T o) (=Y PP 33
L0 T A =3 1T S 34
Why Wasn't | Unit TESHNG 3 YEAIS AQD 2. ... et cee et een e e e e e 35

B = e o PSP 36
10 o T PP 36

Foundations of Programming Copyright © Karl Seguin www.codebetter.com




LAV = U ES = W T A = S 38
/o Yo 1 o P 38
More on NUNit and RNINOMOCKS ... ....uuiiiiiiiii e eee et enm e e e e e e e e e e e e e 41
Ul and Database TeSTNG.......oiiueiiiiiiieiicem e e e e e e e e e et e e e et eeeamnn e eeennaeeed 42
LTI TSI O =T o) (= PP SUPPRPT - 12
ODbject RelatioNal MAPPEIS. ... couui ittt ettt et e e et e et et nnm e e e eenaan s 43
Infamous Inline SQL vs. Stored Procedure Debate.............coooiiiee e 43

N L 1 1= 1 = L 46
(@70] 010 [0 =1 1T ] AP OOPPPPPTRTSPPPPTRRPPPIR 46

LS =1 0 1= o 10 1Y 49

(@ THT=T 1 o PPN 50

6= 74 Y I o - T L] Vo P 51
D701V o] [0 PRSP PP T PTPPPPPN 52
LTI TR O g =T o) (= PSPPI 52
BaACK 10 BASICS: IMBIMOLY. ... eeiiiei ettt et e nm e et e e e et e e e et e et et e e et e e e eanneaees 53
MEMOIY AlIOCALIONL . ... .ceei it eee e e e e e e e e e et e e e e e eta e e s meea e eeaaeeeaanaaees 53
LI S 2= Lo 53

LI LS [>T o PPN 54
(0] 01 (=T F PP TP UPPPPPPPPTPPTRR 55
YT g Lo VY[ (0o Lo T N = Vo o = 57

2 T0) (1 o T 57

B R e e e e e et et e e 58
Managed MemMOTY LEaKS ... ... cee et e e e e e e ane e ee 61

= T0 1 0T 1= 14T R 6l

[T 0101 Vo TSP PP PRSP 62
SettingthiNgS 10 NUIL......coui e e e e et eremnn e e e ean e eeed 63
DetemMinistiC FINAIZAtON.......... oo e et e e e e e e e e eans 63
IN THIS CRAPTIEL..... et emm et e et e e e et aen e e e ennn e eeeennnns ] 63
Back 10 BasSiCS: EXCEPUONS. ... ittt eere e e e e et et e et e amnm e e aaeeed 64
[ PoTaTo | (T To T o= o1 [o] o1 O T R UPPPR 64
[IoTo o 1 o T HO PSPPI 65

(O == T a1 T 1 ) o Y PP 65
TRIOWING EXCEPLIONS ...ttt eee ettt e ettt e e ettt e e e e e et mmm e e e eata e aeees 67
TRrOWING MECNANICS. .....ui e e een e e e e e e et e e e e nmm e eenneeennsd 67
When To Throw EXCEPLIONS. .. ...t et e e s e mee e e e et e e e e enneeaneesaanees ) 68
Creating CUSIOM EXCEPHONS . .....uuuiiiiiiiii ettt ettt e et e e e a e e e e ebbnan s 69
LT I TS O g =T o =Y PP 12
Back to Basics: Proxy This and PHOXSE............cooouuieiiiiiiiceee e e e mmm e e et eeaaa e 73
Proxy DOmain PAteIN...........ooiiiiiiiiieieieeee ettt e e eei e e eeni e e e eenn s mmm e eeennnn e e d D
LY (=T o= o] 1 0] o 75
LI I 1RSI O g =T o) (= PRSP 77
LAY =T o) o1 T TN S o PR 18

Foundations of Programming Copyright © Karl Seguin www.codebetter.com




Foundstons of regrammn N

oe

About the Author

Karl Seguiis a developer at Fuel Industriesformer Microsoft MVP, a member of the influential
CodeBetter.com community and an editor for DotNetSlackers. He has written numerous articles and is
an active member of various Microsoft public newsgroups. He lives in Ottawa, Ontario Canada.

His personal webpage: http:/www.openmymind.net/

His blog along with that of a number of distinguished professionialépcatal at:
http:/Aww.codebetter.com/

Foundations of Programming Copyright © Karl Seguin www.codebetter.com



http://www.openmymind.net/
http://www.codebetter.com/

ALT.NET
1

| F THERE IS DISSATISRCTION WITH THE STAUS QUQ GOOD |F THERE IS FERMENT
SO MUCHTHE BETTERIF THERE IS RESTLESESS | AM PLEASEDTHEN LET THERE
BE IDEAS AND HARD THOUGHTAND HARD WORKIF MAN FEELS SMALILET MAN
MAKE HIMSELF BIGGER HUBERTH HUMPHREY

few years ago | was fortunate enough to tum a corner in my programmimgcarhe

opportunity for solid mentoring presented itself, and | took full advantage of it. Within the space

2F | ¥S6 Y2y(dK&IZ Y& LINBINIYYAYy3I aiAraftta aINBg S
continued to refine my art. Doubtless | still havelz®O K G2 € SI NYy>X FyR FAOS &SI N&
the code | write today and feel embarrassed. | used to be confidentin my programming skill, but only
once | accepted that | knew very litile, and likely always would, did | start to actually unatbrsta

My Foundations of Programming series is a collection of posts which focus on helping enthusiastic
LINEAINI YYSNE KSf LI 6KSYaSt gSad ¢KNRdzaK2dzi GKS aSNXSE
discussed in far too much depth to be of much use to anyoreept those who already know about

thSY® LQ@S | f gl & ForcasInShg .N&BvddrdRoaehaayily dfiven by Microsoft as a

natural progression of VB6 and classic ASP (commonly referredteedd SDN Wayand the other

heavily driven by core gbct oriented practices and influenced by some of the best Java

projects/concepts (known as ALT.NET).

Ly NBlIfAGe GKS (g2 FINBYyQld NBFffe O2YLI NIo6fSd ¢KS
system down to each individual method call (afteEall A 8y Q& G KS 't L NBEFSNByOS R:
reason any of us visit MSDN?) Whereas ALT.NET focuses on more abstract topics while providing specific
implementation. As Jeremy Miller puts ftte .Net community has put too much focus on learning API
andframework details and not enough emphasis on design and coding fundamefdala relevant and

concrete example, The MSDN Way heavily favors the use of DataSets and DataTables for all database
communication. ALT.NET however, focuses on discussions arsigtpnce design patterns, object

relational impendence mismatch as well as specificimplementations such as NHibernate (O/R Mapping),
MonoRail (ActiveRecord) as well as DataSets and DataTables. In otherdesqite what many people

0KAY1l > !thboutdl Braativesdo/Te MSDN Way, but rather a belief that developers should

know and understand alternative solutions and approaches of which The MSDN Way is part of.

h¥ O2dzNESS AdGQa LXFAY FNRBY (GKS | 0208 R&G@ONA LIGA 2y
commitment as well as a wider base of knowledge. The learning curve is steep and helpful resources are
just now starting to emerge (which is the reason | decided to start this series). However, the rewards are
worthwhile; for me, my profesional success has resulted in greater personal happiness.
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Goals

Although simplistic, every programming decision | make is largely based on maintainability.

Maintainability is the cornerstone of enterprise development. Frequent CodeBetter readersedye lik

sick of hearing about it, but there's a good reason we talk about maintainability sopfteih Q& G KS 1S @
0SAY3a I ANBlIG a2Fdol NBE RS@OSE2LISNY L Oy KAyl 27
factor. First, both studies anfitsthandexperience tell us that systems spend a considerable amount of

time (over 50%) in a maintenance statee it changes, bug fixes or support. Second, the growing

adoption of iterative development means that changes and features are continuously made togexist

O2RS 6lFYyR S@OSy AF e2dz KF@SyQil R2LIISR AGSNI GA GBS F
asking you to make all types of changes.) In short, a maintainable solution not only reduces your cost,

but also increases the number and qualiffo F S+ GdzNFa @&2dzQftf o6S 6fS (42 RS

Evenif you're relatively new to programming, there's a good chance you've already started forming

opinions about what is and isn't maintainable from your experience working with others, taking over

someone's applicatin, or even trying to fix something you wrote a couple months ago. One of the most
AYLRNIIFIYyG GKAy3a &2dz Oly R2 A& O2yaoOArazdzate aGrF1S vy
google around for better solutions. For example, those of us who spent peagsamming in classic

ASP knew that the tight integration between code and HTML wasn't ideal.

I NBFGAY3 YIAYOGFAYylIofS O2RS AayQid GKS Y2aid GNRAODAI T
diligent until things start to become more natural. Asyo& I K KIF @S &adzALISOGSR:E S |
put some thought into creating maintainable code. To this end, there are some sound ideologies you

ought to familiarize yourself with. As we go through them, take time to consider each one in depth,

google then for extra background and insight, and, mostimportantly, try to see how they might apply

to a recent project you worked on.

Simplicity

The ultimate tool in making your code maintainable is to keep it as simple as possible. A common belief

is that in orde to be maintainable, a system needs to be engineered upfront to accommodate any
Ll2aarof S OKFy3dS NBIj dzS & i wpokitridStatie Svitya Kewcalun® ahd a 6 dzA f
Value column), or complex XML configurations, that are meant to hanglelanges a client might

throw at the team. Not only do these systems tend to have serious technical limitation (performance

Oy 06S 2NRSNA 2F YI3IyAlddRS af 26SNbLX odzi GKSe& I f Yz
this more when we talk atut YAGNI). In my experience, the true path to flexibility is to keep a system

as simple as possible, so that you, or another developer, can easily read your code, understand it, and

make the necessary change. Why build a configurable rules engine wiyen atant to do is check that

a username is the correct length? In alatkapte= ¢ SQf f aSS K2¢g ¢Sad 5NRAR @GSy
achieve a high level of simplicity by making sure we focus on what our clientis paying us to do.

YAGNI

,2dz | NBURQUibBSRYyBG Aa |y 9EGNBYS t NPANI YYAYy3I 0S¢t A
0SOlFdzaS @&2dz GKAY]l @2dzQNB 3I2Ay3 (2 ySSR Al Ay (KS
I QlGdzt t f& ySSR AGX 2NJ @2dzQf f péRiaRonth ButthgiaA y 3 &f A K
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amazingly flexible system just to have a simple 2 line email from a client make it totally useless. Just the
other day | started working on an op@&mded reporting engine to learn that | had misunderstood an

email and what the cliet really wanted was a single daily report that ended up taking 15 minutes to

build.

Last Responsible Moment

The idea behindlastResponsible Moment is that you defer building something until you absolutely have

to. Admittedly, in some cases, the latessponsible moment is very early on in the development phase.

This concept is tightly coupled with YAGNI, in that even if you really DO need it, you should still wait to
GNRGS AG dzydAt @2dz OFyQié éFAG |ye s$uyod@algtDOt KA & 3 A
YSSR AG FFGSNIIEEE yR K2LISTFdzZ & NBERAzOS&a (GKS ydzye
development.

DRY

Code duplication can cause developers major headaches. They not only make it harder to change code
(because you have tiind all the places that do the same thing), but also have the potential to introduce
serious bugs and make it unnecessarily hard for new developers to jump onboard. By following the

52y Q0 wSLISFG |, 2dz2NaSEF 65w, 0 LINWNsyrStaried; desigi, KoNe? dz3a K 2 dzi
dzy A GSada FyR R20dzySyidalrdAz2y 0 e2dzff SyR dzLJ 6A GK
that the concept goes beyond cojyd paste and aims at eliminating duplicate functionality/behavior

in all forms. Object encapkation and highly cohesive code can help us reduce duplication.

Explicitness and Cohesion

LG &d2dzyRa aGNIAIKGF2NBINRS odzi AGQaE AYLRNIFYyG G2
going to do. This means that functions and variables should be named appropriately and using

standardized casing and, when necessary, adequate docatiemtioe provided. A Producer class ought

to do exactly what you, other developers in the team and your client think it should. Additionally, your

classes and methods should be highly cohesittet is, they should have a singularity of purpose. If you

fiyR @2dzNBESE T gNARGAYI | [/ dzad2YSNI Of Faa oKAOK Aa ad
need to create an Order class. Classes responsible for a multitude of distinct components quickly

become unmanageable. In the nesttaptez ¢ S Q20 dR@H ANRSY ISR LINRINI YYA)
when it comes to creating explicit and cohesive code.

Coupling

Coupling occurs when two classes depend on each other. When possible, you want to reduce coupling in
order to minimize the impact caused by chandesy R A Y ONB I 4SS @2 dzNJ O2RSQa (Safd
removing coupling is actually easier than most people think; there are strategies and tools to help you.

¢CKS GNARO|Y Aa G2 oS lotS (2 A RSyindetfildn abdagrBnGpiek NI 0f S (

Unit Tests and Continuous Integration
Unit Testing and Continuous Integration (commonly referred to as CI) are yet another topic we have to
defer for a later time. There are two things that are important for you to know beforehand. Fartt, b
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are paramount in order to achieve our goal of highly maintainable code. Unit tests empower developers
GAGK 'y dzyoStAS@FotS Y2dzyd 2F O2yFARSYOS® ¢KS |Y
able/willing to make when you have safety net of huadis or thousands of automated tests that

Gt ARFGS &2dz KI @Sy Qi oNRB{1SY lyelKAYy3a A& dzyoSt ASOI
GNBS dzyAlG GSaldAy3dr @2dQONB gL aildAy3a @2dz2NJ GAYS NBI R
improving the testability of our code.

In This Chapter

Even though this chapter didn't have any code, did managed to covenite a few items. Since | want

thistobe morehand2 y G KIy GKS2NBGAOIT X 6SQff RAWS KSIFR FAI
| 21LISFdAd & 6SQ@S £ NBIFIRe& YIFyl3aSR G2 Of SIFNJdaJ a2vys$s
about lately. The next couplhapterswill lay the foundation for the rest of our work by covering OOP

and persistence at a high level. Until then, | hope you spend some time researching some of the key
g2NRa&a LQOS GKNRGY | NRPdzy R® { Ay OS @& 2ytuMie@mtghd S E LIS NX Sy
OdZNNBy i LINR2SOGa FyR GNB (2 fAad GdKAy3da GKIFG RARy
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Domain Driven Design 2

WHAT IS DESIGN? I T'S WHERE YOU STAND WH A FOOT IN TWO WORDS - THE
WORLD OF TECHNOLOGAND THE WORLD OF PHE E ANDHUMAN PURPOSESAND
YOU TRY TO BRING THEWO TOGETHERI MITCHELLKAPOR

t's predictable to start off by talking about domain driven design and object oriented programming.
At first | thought | could avoid the topic for at least a couple posts, butwmatd do both you and
me a great disservice. There are a limited number of practical ways to design the core of your
system. A very common approach for .NET developersisto use-®datg it NA O Y2 RSt ® ¢ KS NS
OKIFyOS (KI G @& 2dzQNBis approaBiyhBving rhagtered BekiSdNdheatsrs, thkever
usefullt emDataBound event and skillfully navigatingataRelations . Another solution, which is the
norm for Java developers and quickly gaining speed in the .NET community, favors a-cemtatn
approach.

Domain/Data Drive n Design

What do | mean by data and domatentric approaches? Datzentric generally means that you build

@2dzNJ a2aiGSY I NRdzyR @2dzNJ dzy RSNRAGEFYRAY3I 2F GKS RIEGLF
first model yourdatabase by creating all the tables, columns and foreign key relationships, and then

mimicking this in C#/VB.NET. The reason thisis so popular amongst .NET developers is that Microsoft

spent a lot of time automating the mimicking process wititaAdapter s, DataSets and

DataTables . We all know that given a table with data in it, we can have a website or windows

application up and running in less than 5 minutes with just a few lines of code. The focus is all about the
datagwhich in a lot of cases is acllyaa good idea. This approach is sometimes called data driven

development.

DomairOSY i NA O RSaAxay 2NE a AdGQa Y2NB O2yvyz2yte OFff
problem domain as a wholewhich not only includes the data, but also the behavior. So we not only

focus on the fact that an employee hasiestName , but dso on the fact that he or she can get a

Raise . TheProblem Domaih & 2dzad | FlryoOe gl & 2F aleéAay3d (KS o dz
tool we use is object oriented programming (OQP)Y R 2 dza i 06 S Ol dza S-orier@edzrQ NB  dza A
language li® /1 2NJ +. ®db9¢ R2Say Qi YSIy @&2dz2QNBE ySOSaal N

The above descriptions are somewhat misleadjigsomehow implies that if you were usimgtaSets

@2dz 62dzf RyQiG OFNB | 02dziz 2NJo6S F6fS (2 EMBOIARST
Aay Qi F GgAlyt fF (OGS AQIQERS 0 S 108Y il IN& OG0 MR @GN ISty &4 ZAyRZO IR A
does it treat them as an afterthoughDDD is simply better suited at handling complex systems in a

more maintainable way for anumbermfasoncl £ f 2 F KA OK SQft O23SNIAY
R2Say Qi YIF1S R2YIFAY RNkShply makes donSindriverkbetigr thiar-dath R NX O €
driveninsomecases Y R (G KS NBOSNES Aa Ff a2 (NHSinthear)d3S LINE
you simply have to make a leap of faith and tentatively accept what we preatteast enough so that

you can judge for yourself.
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(It may be crude and a little contradictory to what | said in my introduction, but the debate between The

MSIN Way and ALT.NET could be summed up as a battle between data driven and domain driven

design. True ALT.NETers though, ought to appreciatedttatdrivenis indeed the right choice in some

AAddz2 GA2yad L GKAY]l YdzOK 2F GKS K2adAaftade o0SGoSSy
datadrivenrRS aA 3y RSaLAGS GKS FI 004G GKIFG AdG R2SayQia FTAG
(enterprisedevelopment), and, when impropery used, results in less maintainable code. Many

programmers, both inside and outside the .NET community, are probably scratching their heads trying

to understand why Microsoft insists on going against conventional wisdahrckmsily having to

always catckup.)

Users, Clients and Stakeholders

Something which | take very seriously from Agile (

development is the close interaction the development teafn In the past, I'd frequently get

has with clients and users. In fact, whenever pgossil pissed off with clients. They were
R2y Qi &S8SS AlG Fa G(KS RS@St PMSiid didns knyw whyitRhei S Of A
AAy3tS Sydadey GKS G8F Yo | &&bKSNIR2IZNSHeT 2 NI dzy | i ¢
not to be in such a situation (sometimes lawyers getinthg \rong choice.

gles az2yYSiAaySa OtASyida FINPyQld F@FLAftFroftS F2M GKIG
commitment,eta) A G Qa AYLIR2NILI Y uI Ordlzy IRaStNGRYGHOWORE algo it iit

Ny

everyone brings to the table. The client is the person who} though, Irealized that | wasn't
pays the bills and as such, should make the final decisionk nearly as smart as | thought | was
about features and priorities. Users actually use the systefn.The client knew far more about hi
Clients are oftentimes users, but rayadre they the only or her business than | did. Not on
user. A website for example might have anonymous user§, that, but it was their money and
registered users, moderators and administrators. Finally, § my job was to ma& them get the
stakeholders consist of anyone with a stake in the system¥ ,qst out of it.

The same website might have a sister or parent site,
advertises, PR or domain experts. As the relationship turned more
collaboratve and positive, not onl

Clients have a very hard job. They have to objectively did the end result greatly improve

prioritize the features everyone wants, including their ow

FYR RSEE GAGK GKSANI FAVACG bu&%%?@%"ﬁ‘:gbﬁ%a%‘ifﬁndyé (i KSe
d

GNBY3 OK2A0S343 YIeoS 0S50 A€ "ikSe R2yQli TdfJt e dzyF
adza SNDa ySSRX YIeoS 06SOF dza @2dz YFRS | YA&UI]1S Ay
information you provided, or maybe because they improperly give higher priority to their own needs
overeveryonelse'sh ! & I RS@St2LISNE AdQa @&2dz2NJ 2206 (G2 KSt LI |
their needs.

2 KSUKSNJ 82d2ONB o6dzAf RAy3a | O2YYSNDALFE aedadasSy 2N yz

K2g¢g dzaSNER FSSt | o0o2dzi AlGe {2 gKAES 22dzQNBE g2N)] Ay3
working towards your users needs. tfuyand your client are serious about building systems for users, |
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strongly encourage youtoread upon User Stoges 322 R LJX | OS (G2 adl NI A& aAij
Stories Applietd

Finally, and the main reason this litle section exists, are doevgderts. Domain experts are the people

who know all the ins and outs about the word your system will live in. | was recently part of a very large
development project for a financial institute and there were literally hundreds of domain experts most

of which being economists or accountants. These are people who are as enthusiastic about what they do
as you are about programming. Anyone can be a domain exectients, a user, a stakeholder and,
eventually, even you. Your reliance on domain experts graisthe complexity of a system.

The Domain Object

a4 L &4FAR SFENIASNE 2062800 2NASY({dSR -dNtBcHdSgNY YA Yy I A 2
O02YS (2 tAFTSD {LISOATFAOIff e 4SQf f NiEyfteds Rousi KS  LI2 ¢
on the basics of classes and some tricks to get stayt@dny developers will already know everything
O2@PSNBR KSNB® 2SS 42yQi O20SNJ LISNEAAGSYOS oGt {Ay:
design, you might find yourself coasttly wondering about the database and data access code. Try not

G2 62NNE 62dai Ad (22 YdzOK® Ly (GKS ySEG OKI LG SN ¢
OKIFLIWGSNBRX 6SQff 221 G LSNAAAGSYOS Ay S@Sy 3INBI(

The idea behind domaindriye RSaA 3y A& (2 O0dAft R @2dz2NJ a2adasSy Ay |
problem domain you are trying to solve. This is where domain experts come intqpl&yS & Qf f KSf LI «
dzy RSNAUGI YR K2g GKS aeaidSy OdzNNS yss) and how dlghtito 6 SBSy A
G2N)l ® !0 FANRO e2dQff 0@ K29BSONBEK Sl ' YIS|R 10082 daiK SIAKNY Y| 3/37
Fo2dzi FYyR 0SS adzNLINKXASR 0@ @&2dzNJ RdzYyo¥2dzyRSR 221 @
GKIFGQft 22d0WKSTKINY 20N2 VIRdeS & @0MWSE dad G2 GKS G aq:
of an enterprise developerto understand the problem domain. You already know how to program, but

R2 &2dz 1y26 K2g (2 LINRPINIY GKS &Ll O%omdoae hasyo@Sy (2 NE
f SIFNY a2yvYS2yS StasSQa 62NIRI YR Adfjos2YIl Ay SELISNID 3

lye2yS ¢gK2Qa 3I2yS GKNRBAAK GKS 0208 1y26a GKIG 8
of any programming job. For that reason, there aeal benefits to making our code resemble, as much

a4 Ll2aairof ST GKS R2YIFAYy® 9aaSydaAaltte ¢gKIFIG LQY G ¢
about Strategic Outcomes, which a month ago meant nothing to you, and your code talks about

Strate gicOutcome s then some of the ambiguity and much of the potential misinterpretation is

cleaned up. Many people, myself included, believe that a good place to start is with keyvoods

that your business experts and users use. If you were building asystea car dealership and you

Grt 1SR (G2 F alrtSayYly 06Kz Aa tA1Ste 020K | dzASNJ |
Clients , Cars, Models , Packages andUpgrades , Payments and so on. As these are the core of his

0dzaAy Saasx A ly0beihetoreDiyaur siyste.Beydnd Beols is the convergence on the

language of the businegsvhich has come to be known as the ubiquitous language (ubiquitous means

! Amazon Linkattp ://www.amazon.com/Us efStoriesAppliedDevel opmentAddisonWesley/dp/0321205685
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Chapter2 - Domain Driven Design

.

present everywhere). The idea being that a single shared language between ussyst&m is easier

to maintain and less likely to be misinterpreted.

Exactly how you start is really up to you. DailognaindrivendS a A 3y R2 Say Qi
GAGK Y2RStAy3

G2 &db NI

ySOSaal N&
G§KS R2Y!Il Ay thatlydudhudddeBE A (0 Qa

on the domain and let it drive your decisions. At first you may very well start with your data model,

6KSYy 65 SELX 2NB (S84t RNAOSY RSOSt2LVSy( 65Qft G
very wellwith DDD. Fornowt2 dz3 KX f S Qa | aadzyS 6SQ@S aLr|1Sy (2 :
6SQ@S NBI f AT SdRointikkeepingltrack df Beintde pdhdenty between upgrade
2LI0A2yad ¢KS TFA NHolrclasges:y 3 ¢S Qf f R2 Aa ONBIGS
public class Car{}
public class Model{}
public class Package{}
public class Upgrade{}
bSEG 6SQftt FTRR I o60AlG 2F O2RS oF&aSR 2y a2YS LINBGGE
public class Car
{
private Model _model;
private List <Upgrade > _upgrades;
public void Add( Upgrade upgrade){ //todo }
public class Model
{
private int _id;
private int _year;
private string _name;

public
{

}

public class

{

ReadOnlyCollection

return null ;. [ltodo

Upgrade

_id;
_name;

private int
private string

public
{

}

ReadOnlyCollection

get { return null ; /ltodo }

}

<Upgrade > GetAvailableUpgrades()

<Upgrade > RequiredUpgrades
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Cars andModels haveUpgrades ), and amdd function to theCar class. Now we can make slight
modifications and start writing a bit of actual behavior.

public class Car

{

private Model _model;
/ltodo where to initialize this?
private List <Upgrade > _upgrades;

public void Add( Upgrade upgrade)

{
_upgrades.Add(upgrade);
}
public  ReadOnlyCollection <Upgr ade > MissingUpgradeDependencies()
{
List <Upgrade > missingUpgrades = new List <Upgrade >();

foreach (Upgrade upgrade in _upgrades)

foreach (Upgrade dependentUpgrade in upgrade.RequiredUpgrades)

{
if (!_upgrades.Contains(dependentUpgrade)
&& 'missingUpgrades.Contains(dependentUpgrade))
{
missingUpgrades.Add(dependentUpgrade);
}
}
}
return  missingUpgrades.As  ReadOnly();
}
}
CANERGZ 6SQOSAdYRABYBY iBREGI KESQBS AYLESYSYGSR I YS

missing upgrades. Again, this is just a first step; the next step could be to track which upgrades are
responsible for causing miegj upgrades, i.€You must select 4 Wheel Drive to go with your Traction
ControlhoweverwS Qf t a0 2L F2NJ y246d ¢KS LJdzNLJ2aS ¢t a 2dzad
what that start might look like.

Ul

C2dz YAIKG KF@PS y2dA08R GKFG 68 KFI@SyQlh GFf18R |63z
of the presentation layeg it can be used to power a website, a windows application or a windows

service. The last thing youwantto dois intermix yodNB a Sy G F A2y FyR R2YlIAYy f 23
only result in hardo-change and hardo-0 S& G O2 RS> o6dzi A (0 Qf isedufldgiz YI 1S A
across multiple Uls (which might not be a concem, but readability and maintainability always ). Sadl
GK2dza3Kz GKFGQ& SEIFOiGf e gKYuSN¥Fye GKEDPNOLEL RSPRBT R 2
alre AGQa 02YY2y G2 4SS O0SKIF@GA2NI KNRdzZaAK2dzi ! {t ®b ¢
ASP.NET page framework is meant to control the ASPUNEot to implement behavior. The click

§P8yG 2F GKS {I @S odaiti2ay aKz2dd RyQi &FtARFGS O2YLX
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