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Executive Summary

The objective othis white paper is todescribethe software development challengelarify its root
causes and showow SoftFluent addresses it through its CodeFluent Entities radrdedn software
factory and associated methodology.

The first half of the document expie the market challenge and why this i®aghbusiness issue:

1 Inchapter 1, we explain the structural nature of the software development challenge,
1 In chapter 2, we commertdnthe common approaches that exist on the market,
1 In chapter 3, we dwil our field observations of project failureparticularly frequent with
new technology (whose openness bear more risks than traditional constrained legacy),
1 Inchapter 4, we propose a "Success Equation" as a model for summarizing these elements.

We would like to pointout that this part is widely applicablby anyoneinterested in software
developmentandis not dependent on oupffering.

In the second half of the document we explain the solutionhagebuilt to structurally address the
challenge:

1 In chapter 5, we present our tenets thative beenguidng the design of our solution to
overcome the limits of past CASE approaches,

1 In chapter 6, we detail the different steps of our methodology usirgCodeFluent Entities
approach for modeling, developing and industrializing,

1 In chapter 7, we list typical situations to illustrate the concrete benefits that one will get by
usingthe CodeFluent Entities approach.

In the end, CodeFluent Entities aims to bepmagmatic recipe to achieve successfidoftware
development projecd. Possibly, this recipe is not unique, Iblis one hasproved to be of great value
to our customers so far.

We conclude in chapter By exposing whymodeldrivenis so structurally important in finding the
solution to the evolution challenge detailed in this white paper.

© SoftFluent, 2012011- Do not duplicate without permission.

CoceFluent Entities is a registered trademark of SoftFluent. All other company and product names are
trademarks or registered trademarks of their respective holders.

The material presented in this document is summary in nature, subject to change, not ca@taact
intended for general information only and does not constitute a representation
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The software development challenge

Being in charge of a businessftware development team in the 2010 decade is not the most
enviable job in the world. On the one hand, user expectations keep inflating, whereas means are put
under increasing constraints.

As each business sector is making progress, this unavoidablglates into more and more
sophisticated functional requirements Meanwhile, business users havsgher and higher
technology andusability expectations consistently with what they experieneg homeas individual
consumes. The fact that packaged softwatleey use in their personal life is produced for millions of
users with significant investment does not help much an IT team to argue about lowering those
expectations fotheir business userat work

As a matter of fact, the development team mubigesttechnology innovation and provide ready
to-use solutions for its users. The challenge is getting harder and harder as the pace of technology
innovation is accelerating, with ancreasing complexityvhich becomes hardly humamanageable.

Completing the miture by the additional pressure most IT teams face in termedficed budgets
and timeframes everyone can quickly understand thdevelopers arestructurally squeezed
between growing functional expectations and evolving technalogy

Challenges faced by developers

*Unclear needs

*Changing needs

Business decision- *Increasing expectations
makers *Less money

*Lesstime

*New technologies

*Scarce coding talent
*Heterogeneous teams
*More and more legacy code

Technologies

Coming to that poity you might be tempted to embrace another career path, and we might
recommend you do so if you can! But if this is too late for you as this is for us, we invite you to
continue the reading.
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Common approaches

Software development is a 50 yeald disciplire, so one can wonder why solutions do not exist
today. Let us comment on the different common approaches that have been tried and highlight their
main limits.

.RAD Tools

As developer time reveals costly, there is a long history of software engineerimggtéotused at
accelerating this process through various means, espetig@lgne known asode generation.

Some popular RAD tools, such as PC Soft Winidél haveactuallyprovideda good way to deliver
applications within quite short timeframes. RQifent prototyping or RAD tools can quickly
demonstrate results that look appealing with a simple process.

However, if the application reaches a certain level of complexity, it is d¢fend that this kind of
tools is not able to deal with feature sophtsition, as the tool is very efficient in delivering what it
has been designed for, but totally closed to additional addeldie if ithasnot beenpre-designed for

it.

The main issue for customers is then to be stuck with being able to answer thefunctional
requirementsfor their applicatiors. This isisuallynot an acceptable risk for customers.

.CASE Tools

Computer Aided Software Engineering tools have existed for long, and have been numerously
popularized during the client/server wave of the 1890

Tools such as Powerbuilder, Progress, MagieDKI& Centura gained a lot of momentum at that
time. These tool®iadinvested a lot in providing a programming model for client/server applications,
and encountered real success terms ofboth marketreach and productivity gainsln particulay
these tools hid the complexity of languages such as C++ which was a standardel@bver
programming language at that time.

But those CASE tools lost popularity, mostly because of the emergence of a totally new programming
model with theemergence of theveb. As a consequence, numerous customers refocused on lower
level languages such as Java or C#, pushed by platform sofreaders, losingn the procesghe
gairsthat had been achieved so far by these higher abstraction tools.

Another reason is the fear of some customers of being locked in the vendor environment, as these
tools usually provide their own programming language.

In the end, the main issue for customers is the factnof being able to keep ugio-date with
technology, as the footprint of these offerings make them very slow to evolve. As a matter of fact,
there is no real efficient CASE tool to date for web apptioa. This again,is usually not an
acceptable situation for customers.

C.Off-shore

Another approach that many companies have tried especially during the 2000s decade is to address
the issue by lowering the cost of resources throngbving developmenoff-shore.

CodeFluent Entities Whiteaper¢ Model Driven Software Development Pageb
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Though itmight look economically appealingitially, with labor costs varying of a 1 to 10 factor
I ONB aa 3IS23NI Likds Beeidar fidri debveriagios its graniisesy” ¢

In fact- when it works- it does not fundamentally address the dlemge, as it just lowers perceived
costs on development resources, while adding a lot of new difficulties and risks on the project.

GComplete bools could be(and have beenyvritten on off-shore development but, to make a long
story short, putting the teanfurther awaydoes not increase its knetwow and is not the answer to
our challenging equation.

On the contrary, experienced people in software development know that the total cost of an
application will encompass the costsurredduring the maintenanc@hase. This phase will usually
last longer than the initial development phase.

And what might look like savings in the short term often turns out to be additional costs and lost
agility over the long term. Any experienced developer knows that the evoletapability of a poorly
designed application is weak and each minor evolution becomes more and more costly.

The main issue with o8hore is that it is often driven by cost reduction, with a project delivered
the expense ofndustrialization and maintemance

In our views, those 3 approaches bear intrinsic limits putting an excessive emphasis respectively on
timeframe,scopeand cost.

Common approaches : focusing on 1 of the
previous ambition component

TIME Solution: RAD Tools

Drawbacks:

*Constrained features
*Prohibitive cost of customization
*Dependency

Solution: Offshore
Drawbacks:

*Weak industrialization and
maintenance

*Risk for time-to-market

Solution: CASE Tools
Drawbacks:

Late on technology innovation
Lack of flexibility

*Proprietary skills and languages

COST SCOPE

All those three parameters need to be balanced appropriately, and this is why we favor another
methodology to address thsoftware development challenge.

CodeFluent Entities Whiteaper¢ Model Driven Software Development Page6



<, SoftFluent oy,
27 June 2011 V

CodeFluent

Our field experience of failures

Because we are experienced in software development, we are often asked to lead audit missions on
.NET developments to analyze the quality level of an application, its evolution capaikslity,
scalability its manageability in production.

First of all, it is worth mentidng that we are amazed by the great proportion of project failures and
the amount of inefficiencies. Wieave often met failures in the several million dollar range and it is
guite common to conclude that at least half of tpeoducedcode couldhavebeen avoidedby using
the appropriate libraries, most of the time in the .NET framework itself!

An interesting poih to note is also the existence of typical syndromes kave observed for
development teamsthat we sum up hereunder.

.Lack of skills

The first reason for failure is the lack of skills

In some cases, even experienced developers Ilaaly skills imew techology. As the complexity of
technical layers used to be properly hidden in CASE tools, it is not the case any longer, with the
additional challenge of a great openness of environments, leading to many more potential pitfalls.

In this situation, we observéd KI i G KS O2RS dzidzr ff& ¢2NJax dzydAft
perimeter or in capacity. Since code is produced manually, with heterogeneous dtgleging over

time, maintenance is getting harder and harder and the cost of incremental changesniatil the

team eventually meets a wall.

In the mentioned failure case, this failure is due to the first factkilis.

., AAE T £ AoPbAOEAT AA AT A OCAAE AOOEOOAAG

In other cases, whaveobserved young developers that are rather clever and comfortable méth
technologies. But they may lack enterprise experience and many of them have a strong tendency to
FR2LJG I &3SS1 | GepéogeRiGeasDdn dach arsl Everprie® pidcasoKt€chnology.

In those situations, developers have a strong technoluigg and concentrate only on the code and

its beauty, like writing a complex instruction within a single line of code, which satisfies the ego of
the developer but does not bear any intrinsic value. In fact, it ev@dspotential negative value as

it mayincrease maintenance costs.

These profiles often lose sight of the functional objectives, because users are not their primary point
of interest, and they do not have the proper level of experience to understand the challenges of
manageability and theecessity for code instrumentation.

Because of this lack of experience, tlteymmonlyunderestimate some challenges of scalability and
applications they design perform poorly with high volumes of data or numerous users.

Applications developed this way ausually hard to maintain and require targeted optimization or
redesign in areas where performance is needed.

This case of failure is in fact a lack of a provexthod.

CodeFluent Entities Whiteaper¢ Model Driven Software Development Page7
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C.Over-engineering and frameworks
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The last case often leads to the most costly situatidusd in fact, it is the most observed situation
on large accounts.

In this third syndrome, a genius-salled architect (or several) has been hired to invent a customized
solution for the development team. Usually, this architect is smart, and this isgbatie issue,
because he often believes he will be able to inventalkvant solutions for the projectHe then
starts writing - potentially with a team of developers a framework that is supposed to be the

optimal recipe for the project but that oftegoes too far.

Setting the appropriate abstraction level for a project requires placing the cursor at the right place on
the schema hereunder:

¢KS

Setting the appropriate abstraction level

Normalization & factorization

Object-orientation
Componentization

Denormalization
Procedural
Monolithic

Drawbacks

Kernel complexity
Skills required

Risk of perfectionism
Where to stop?

Advantages
Reuse

Evolution capability
Control

Testability

G2 KSNB (2

ai2LKe

2y

0KS

Drawbacks
Increasing timeframes
Maintenance costs

Can become hard to manage

Advantages
Simplicity

Less skills required
Team independence

Quick start for projects

t ST

wrong, even though the idea of building a framework could look great.

Experience shows that:

1

)l

A a

ONXR (G AOI f

Building a flexible framework that can face all needed situations with new and evolving
technology is hard and risky,
The risk of simply failing with a framework thatedonot work is huge, with potentially a
tunnel effect during framework development, a phase thanhlast forever,
In most favorable cases, the framework will provide value for a certain technology wave and
will not resistthe next wave, with the necessityf big reinvestment to keep up with new

technology and another risk of failure,

In almost all cases, the framework cannot be maintained by someone else than the architect.
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Though not always admitted, this situation leads to significant economic failures.

If sometimes CASE Tools were perceived as a problem because of vendor tbelarchitect lock
in syndrome described here is much worse. The risk of depending on an individual should be
perceived asnuch more worisomethan depending on any thirgarty.

This case of failure is an ovi@wvestment intooling, a factor which is quite hard to address, and
whose complexity proves to alwakps under-estimated.
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Many studies about software development confirm a high degree of failures in software
development projects. In a recent international study quoted by AFDEL, it is recognized that only 30%
of software development projects are considered as successes, and & are delivered on time.

In fact, we could put the success probability of a projetd an equation that we would simplify by a
simple formula such as:

DW,TTQOéﬂﬁb
OWWLAHtHttr—7— .-, .
00 wQo Q¢ ¢

LT GKS 3IK20Et AAYY D@ O Sthelprojdct will by sudcésafd. yHisSsounds pretty
simple to understand.

Additionally, introducing the elements mentioned above about expectatinriie introduction we
could consider that:

o 7

"0 Yoé N Q
oOoadw 0 Q66—
0 0 QAOBQA Q QI va'Q

Noting that each component is evolving im anfavorable direction, this means the ambition is
growing faster and faster by a cubic factor

Simplified this way, it gets crystal clear that software development projects cannot succeed without
anapproachthat f f 2 g &K A ¥§ 22 INR G TFlLad Syz2daAK G2 1SSLI dz

As a matter of fact, without a methodological shiftere is not even a chancéor development
teamsto succeedoverthe longterm.

This is consistent with our observations in the fieldhere ¢ in reality atthough sometimes hidden
O2aida IINB 2F4Sy SELX 2RAYy3 | YR sagéving hdreden§the2 ¥ af S
maintenance burden on development teams.

So is there any hope to keep up with the ambition or is this a lasieda

Let us consider the knowwow as being the combination of 3 key components, dinesthat appear
to usto bethe major success factors for development projects:

DEER O YQQOIAE @DYE € & i
Our equation becomes sustainabkbg, the imperative condition operpetually improving the skills,

the method and the tools

This is basically what we propose with our software development approach, based on an iterative
modekdriven method, supported by a tool that improves the developineprocess itself.
Development team responsibility is then to focus on maintaining the skills, a simplified process in our
approach, as part of the complexity of underlying technologies is hidden.
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SoftFluent Tenets

Because at SoftFluent, we have spent mgesrs on development projectswe haveleveraged our
experience to define a new recipe that will ensure project success, even with evolving technology.

Our development approach is built on the success of past recipes, such as CASE tools, but with a
coupk of structural differences targeted at addressing lingitationsobserved with those tools.

Improving on the CASE tool approach

Historical drawbacks Solution

Business design is structurally separated
from target architecture that easily evolve
through specific producers

Difficult to support latest
technology platforms

Modeling immediately produces
executable components which support a
design process friendly to business change

Requires stable definition of
business needs by users

Generated code is standard, human-
readable, consistently componentized and
can be extended without any limits

Costly to customize beyond
pre-designed elements

Strong dependency on Fully integrated into usual development
proprietary programming tool, the code is standard as our solution
language with specific skills just adds a thin abstraction modeling layer

The way we address the key historical drawbacks of CASE tools are formalized into our keys tenets, at
the heart of our modetriven development methodology:

1. Business entities have longer lifecycles than technology and should be defined in formats
that will survive technology shiftsand allow supporting them withdureengineering the
application.

2. Business rules and process changes need to occur thishayh cyclesthat can fit into a lean
continuous maintenance scheme

3. Efficientcoupling of data, model, and presentation layers including customized code parts
must beguaranteed by design

4. Codingpatterns need to be standardized and their implementatiantomated to ensure
maintenance can be performed lsyandardized skil.

! SoftFluent foundersre former Microsoft employees with long trackecord in software development.

CodeFluent Entities Whitéaper¢ Model Driven Software Development Pagell
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VI. CodeFluent Entities Agile Methodology

Now thatwe have introduced our tenets and the key drivers that we have built our offering upon, we
will explainin this chaptethow one works withCodeRlent Entities tadesign andleliver software.

A. CodeFluent Entities principles
CodeFluent Entities builds on SoftFluent tenets by proposing to concentrate the effort on two areas:

1 Design of functional elements a manner that is mostly independent from technology,
1 Development ofcustomized code mainly in the business layer for business code and in
template customization for generated Uls or reports.

As described in the schema hereunder, all other phaséise application life cyclare automated:

CodeFluent Entities
Application Life Cycle

Design or

Import

N

= - - -
7 \ e N

Execution Inference
CodeFluent Entities

developers work at
two levels

|
|

Development Generation

- |

*CodeFluent Entities infers the business model

Automated phases J *|t generates components on all application layers

. *Runtime services are provided that facilitate development

Beyond the process itself, which is concentrating the effort into two focused areas, the -adbed
of CodeFluent Entitiesutomated phasess embedded at 3 different levels:

1 Model analysis and inferencethough rot visible, this automated phase is extremely
powerful as this is what allows the extremely advanced generation process that follows and
the combination of complex behaviors,

1 Generation the producers generate readg-use components on all layers chosevith a
total consistency in the way those components integrate with each other,

9 Execution the runtime libraries provide advanced services that are leveraged by generated
components to make the development process more productive for the developer.

CodeFluent Entities Whiteaper¢ Model Driven Software Development Pagel2
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B. CodeFluent Entities quick overview

Though the goal of the white paper is not to give a detailed view of the product, we suspect that
many readers familiar with software development would like to get a sense of what it exactly does
and how it differentiates fromraditional offerings through a minimal demao.

A complete demo would last hours as the product encompasses many development areas and brings
a very complete set of features, but fpersonswho really would like to see the product "in action”,

we recommend going through thgroduct overview(22 minutes).

It is also possible to directly jump to the desired topic using the following table:

Video topic

Define Entities
Define Properties
Define Enumerations

URL

http://www.youtube.com/watch?v=CV5py9C1laQ

http://www.youtube.com/watch?v=E4CQYEBBFc

http://www.youtube.com/watch?v=nI50KxpJHIo

Collaborate http://www.youtube.com/watch?v=I02K8gxeB4Y
Meta-Model http://www.youtube.com/watch?v=WEh17S0tiYA
Generate http://www.youtube.com/watch?v=SXAeJIpIKHQ
Instances http://www.youtube.com/watch?v=Hp4a90QlcgU
Continuous Generation http://www.youtube.com/watch?v=IgZHn3AwWSqE
Methods http://www.youtube.com/watch?v=0Z4Ju8FD4
Define Rules http://www.youtube.com/watch?v=50G6KgXRBEs
Extend Generated Code http://www.youtube.com/watch?v=0n3GKLAYIMg
XML View http://www.youtube.com/watch?v=K1E4baWe

WPF Smart Client Producer
SharePoint Web Parts Producer
Develop Custom Uis

Import

Form Editor

Navigating in Models
Customizing Namespaces
Adding Notes

Model Grid

http://www.youtube.com/watch?v=uw_nllaTNqo

http://www.youtube.com/watch?v=I7vudNA5fcl

http://www.youtube.com/watch?v=wsZa2l0zCPA

http://www.youtube.com/watch?v=VoLCj2uaJws

http://www.youtube.com/watch?v=cORCcfijRUEg0

http://www.youtube.com/watch?v=LcNoEWZqucE

http://www.youtube.com/watch?v=daSyJjj9JZ8

http://www.youtube.com/watch?v=Lio7FVEba 0

http://www.youtube.com/watch?v=3mS841kJAMs

These video8lustrate a subset gbroduct features andf you want to know more about the product,
we recommend you to followhe CodeFluent Entities product bldgr a more complete and regular

vision of its possibilities

CodeFluent Entities Whiteaper¢ Model Driven Software Development
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C.Agility with CodeFluent Entities

CodeFluent Entities is not strictly dependent on following an agile methodolmypne can easily
leveragethe productusinga classical 3ycle methodologyAs a matter of fact, several projects have
been delivered with CodeFluent Entities using traditional approaches based on a preliminary
specification phase.

However, CodeFluerintities is particularly efficient in supporting projects driven through an agile
methodology. Agile methodologies are based on the principle of iterative development, which
requiresdeliveringsoftware that works at the end of each iteratio@ne iteratiomn after the other

the scope iextended until the software presented to users is satisfactory enough to be put into
production or released to the market.

CodeFluent Entities proposes several attributes that prove to be very interesting when used in
conjurction with an agile methodology:

1 Functional elements designed into CodeFluent Entitiemediately generate executable
components

1 Specifications do not need to be defined upfront because the model caentiehed and
regenerated as necessawyithout losing any customized code,

1 Technicaltarget architectures can be choselater in the cycleby simplychanging the
producers and layespecific customized code.

By design, CodeFluent Entitieers an iterative process for development because of its continuous
modeling and development integrated process.

At many customers, businessodelingis started directly with users and quickly transforms into a
first version of model thanks to the opportunity stiowing them generatedser interfaces

CodeFluent Entities Whiteaper¢ Model Driven Software Development Pagel4



/) 4CodeFluent
\/ Entities

5 SoftFluent

June 2011

D.Recommended steps for basic usage

In this chapter, we describe the usual steps that we recommend for delivering best class applications
using CodeFluent Entities.

The first three steps are focused on working at model level, allowing generation of prototypes that
can be quikly presented to users for validation.

The second series of steps is more focused on developing custom code that will require a little more
work, and which might be more dependent on target platform.

Basic usage implementation steps

(iterative)

6. Customizing Ul &
reports

1. Designing a first
version of model

2. Generating
components
towards a first
architecture

5. Customizing
business code

3. Defining rules
and custom
methods

Modeling Developing

Important mote: As explainedn the previousparagraph CodeFluent Entities is very friendly to agile
methodologies, which means those steps are not intended to be sequential at the overall project
level. Instead, these steps are usually sequential within an iteratigth the first iterations
conce/ NI GAy3I Y2aidte 2y GKS Wa2RStAy3IQ aidSLa
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1. Designing a first version of model

The first step with CodeFluent Entities consists in building an initial version of the functional model.
In this initial versionmost entities and major elevant properties induding enumerationsare
identified.

This step formalizes the key business entities relevant for your domain, their relationships and the
major structural elements for your application. Using a classical EfR#jationship model and
inheritance, one canakcribe any kind of business with simple concepts.

It is also worthnoting that evendata instancescan be defined in the model. This proves to be very
useful as it is often needed to have some specific records in the database.

Usually, these elements auery stableover periog of timethat can last more than a decade.

2. Generating components towards a first architecture

Once business entitigsave beermodeled in CodeFluent Entities, the architect usually chetse
specific architecture relevant to theusiness: web, smatrt client, Office, SharePoint, traditional client
server or even cloud.

Thanks tahe CodeFluent Entities Mod@&riven approach, the architect can immediately geneiate
first executable version of the applicatiothat will implement the functional model.

This version can then be presented to usersas tovalidate the functional element®f the model.

Additionally, as CodeFluent Entities allows maximum flexibility with target architectures, it is also
possible touse these early prototypes guidethe architecture choicgor choices).

It is quite often that in customer situations, we see a relatively important challenge in choosing the
relevant target architecture, especially when those applications are irdnd replace a legacy
version.

Doing pure web is the natural trend, but usually the consequences are not fully measured, in
particular theinvestmentthat is neededo reach the same level of ergonomics than a real Windows
application.So going for a web vgion without measuring the readiness of users, may translate into

a failure of acceptance test by users, which is the last thing a development team needs.

When fully investigating the expectations of our customers, we often find dp#tnal target may
combine:

T A full web version broadlyproposed to occasional users with the merit of minimizing
deployment challenges,

1 Asmart clientapplication for advanced useveho need to work every day on some business
data and manipulat¢hem with maximum flexibilityand visual tools,

1 Amobile applicatiorwith a specific reduced feature set within identified scenarios.

This is why we see very high valadeing able to show results quickly witihe CodeFluent Entities
modeldriven approach.

Note: Similarly, sstoragesystem can be choseat this stageand possibly changed later in the cycle.
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3. Defining rules and custom methods

Once the major elements of the applicatibave beervalidated by userghe second agile iteration
can be used to define the major rules and amstmethods of the model.

This mainly includes the ones that can be declaratively designed. CodeFluent Hritéissan
advanced set of options to describe:

1 Existence rules,

1 Basic format rules,

1 a2NB I ROIFIYOSR FT2NXI G NYz S& &dzOK & WSYIFAfQ ¥F3
 IntegNA G& NYz S&a gAGK 2LJiA2ya tA1S | F RAY 3 dzLJ
1

Computed properties.

At the end of this step, thdéusiness model formalized as a CodeFluent Entities model, already
includes an important part of itsore value while being totally independeritom technology.

Because the format used for storing this model is plain and simple XML, this makes it very open and
resistant to future technology trends.

4, Customizing data and legacy integration

Beyond the modeling of methods, CodeFluent Entities propadganced mechanisms tustomiz
data-access methodghrough:

1 Smple and intuitive CodeFluent Query Language,
1 Qustom views,
T Possibility to use native stored procedure language where necessary.

Optionally, it is also possible to leverage particular optians

1 Map naming to preserve existing legacy database schemas,
1 Connect to legacy components instead of the generated database.

5. Customizing business code

CodeFluent Entities embeds numerous modeling concepts that synsplifware development and
allows a significant level of definition for custom methods and rules.

Still, the philosophy of the product is that it is not possible (or should we say economically relevant)

to introduce overcomplicated modeling concepts to deaith the most advanced use cases. This is

why CodeFluent Entities is designedaitow it KS & Of I & a A O f éustdmizedicRINS y G I G A 2
the different layes. h particular CodeFluent Entities based applications usually concentrate many

custom rulesor behaviorsini KS @& 6 dza A ¥ S 3, the cerirdl By@rib ensi@eRc8nbistency.

Sothis keystep in implementing applications consistsdeveloping thepartial classes to complete
the generated business object modéah order to ensure the fulfillent of business requirements.
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