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Abstract. Agile methodologies have recently been widely gainground worldwide. We
assumed another situation in the Czech Repuhli2005 only few researches about the use of
agile methodologies have been presented, which matveeen evidently focused on the Czech
environment. Therefore we decided to conduct our survey. The research objective was to
determine the rate of agile approaches usage autiqal experience with these approaches in
companies in the Czech Republic. This paper pregbatresults of that research.

1 Introduction

Agile software development evolved in the mid 199@sen some "light-weight
methodologies" were defined and used as a part hef teaction against
"heavyweight" methodologies. Since 2001, when tlgdeAManifesto was created,
these methodologies, such as Extreme Programmgegufe-driven Development,
Scrum, Crystal, Dynamic Systems Development Methaod, others were denoted as
agile. Agile software development is an iterativeogess that allows small
development teams to build software functionalityai collaborative environment
that is responsive to business change. Developrisentone in short iterations
(typically weeks to months) ending with working iement of software.

Advantages of the agile software development irelfaster time to market,
lower development costs and better quality. Agilkethndologies on the other hand
does not suite to all projects. According to aglangelists, books and case studies
agile methodologies are more suitable when requirgsnare emergent and rapidly
changing, the corporate culture supports negotiati@ople are competent, skilled
and trusted and projects are implemented by sraaths with fewer than 20 to 40
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people. Other limitations of agile software devehgmtaccording to (Tur, France,
Rumpe 2002) arelimited support for distributed development enviment,
subcontracting, building reusable artefacts, deuietp safety-critical, large and
complex software.

Since 2004 we have been seeing the much broadetiadamf agile practices
worldwide. We assumed another situation in the @zRBepublic. Our previous
research made in 2002 exposed that the use ofameftslevelopment methodologies
in our country is high below the world’s level. \lefined some research questions.
First, we wanted to know, whether the situation hwibw level of formal
methodologies usage had changed with expansiogilef@proaches. Second, when
we decided to conduct our survey in 2005, only fesearches about the use of agile
methodologies have been presented, which haveaet bvidentlyfocused on the
Czech environmenfThird, we wanted to examine the extent of knowledfagile
methodologies in the software sector. Since timaé ti presented principles of agile
methodologies first at the Objects 2002 Conferénderague (Buchalcevova 2002),
agile topics have been appeared more often inrbgrams of software conferences
in the Czech Republic. Next to many English bookedd original books about agile
methodologies have started to appear (Buchalce200&), (Kadlec 2004). But we
did not have the feedback from practical softwaevetopment. Therefore we
decided taconduct our own survey. The survey was based @ethgsumptions:

e A substantial part of IT professional community hthe low level of

knowledge of software development methodologies

e A substantial part of IT companies in the Czech uRdip does not

implement any formal methodology

* Agile methodologies are used by small companiessamall teams

This paper presents the results of the surveywiatcarried out in 2006 as part
of the dissertation (Leitl 2006).

2 Research Characteristics

The research objective was to determine the ratagdé approaches usage and
practical experience with these approaches in caiapan the Czech Republic. The
aim was to carry out the research for a wide spetwf companies involved in the

software development.

2.1 Questionnaire

The research was carried out over a period of aboutmonths, from December
2005 to April 2006 and was based on a survey. Wapgred a questionnaire
consisted of 18 questions, each one consisted of:
« The exact wording of the question and possible answ
e The reason why this question was included in trestjonnaire
« Information how the answer would influence the alleagility index (see
3.1) and its calculation.
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As we assumed a limited awareness of methodoldgiggeneral, and that of
agile methodologies specifically, the questionnawas supplemented with a
presentation of agile principles and the questisese formulated in such a way that
they would be comprehensible to respondents with level of knowledge of
methodologies. The questionnaire was thus not arggrt of the research but it also
provided some basic information about agile methmgles and contributed to their
publicity. The respondents were contacted by thectlimailing and then they were
offered a personal appointment to fill out the qioemaire. They could choose to
have the company data processed anonymously. Tbhke whestionnaire contained
about 15 pages, therefore | present only its aldex) form in the appendix to this
paper.

2.2 The Structure of the Sample

50 companies involved in software development vadrasen from the database of
companies maintained by the Czech Society for Sysieegration (CSSI) and from
the “Top 100 companies in the Czech Republic’. Ehesmpanies were addressed
by e-mail or were personally visited. Althoutite response rate was relativiigh

— 42% the final sample was only 21 companies.

The respondents represented companies of allsiza] development companies
with 4-15 employees (10 companies), middle-sizadpgamies with 16—70 software
developers (4 companies), and big companies withentiban 70 developers (7
companies). 17 companies had the software develapasetheir main activity, out
of which 9 companies focused primarily on custondengoftware development, 4
companies specialized in commercial off-the-shelfutions and 4 companies
developed solutions primarily for their own needs.

3 Research Results

3.1 The Rate of Agile Methodologies Use

In order to be able to compare the rate, in whigileamethodologies or practices
were used in individual companies, we have defiaedndicator called the “total
agility index”. This indicator has evaluated softeadevelopment in a complex
manner according to the significance given to alidamental principles of the agile
development. We have defined the algorithm for Wation which is based on
answers to questions 1, 2, 4, 5, and 6. In therapip¢o this paper, where the survey
instrument is presented, you can see impact ortyagidex calculation for each
guestion, e.g. number of points according to edtdrex answer. These values are
then counted up and in this way we get the “totle of agility”, which ranges
from 19,2 (no agile approach) to 148,2 (maximunitgyyi Due to the greater clarity
we present the agility index in a percentage fofm% stands for non-agility
development and 100 % represents totally agile Idpweent (see Fig. 1). Most
respondents scored between 48 and 62 %, which miealamiced compromise
between agile and traditional development with mmate dominance of agile



4 Alena Buchalcevova
features. Calculating the agility index for a cert@ompany enables to draw a

general conclusion about whether the company ugitss @pproaches and whether it
is more or less agile in comparison to other corigsgan
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Fig. 1. The agility index for companies in the sample

3.2 Methodologies Used in Software Development

The research objective was to find out what specifethodologies, traditional but
particularly agile, had been used in software dgwmlent companies. Figure 2
shows the results.

XP no
on target 1 methodology
1 3

company
standards
12

Fig. 2. Use of methodologies
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The research has confirmed the assumption that @osth companies do not
use any public methodology. 3 of 21respondentedt#tat they do not use any
methodology, and these were not just small comgarii@ of 21 companies use
company standards. As for agile methodologies, dax¢r programming (XP) was
used in 1 company.

The questionnaire included the question whethercibrapany is considering
any alteration to its existing methodology or iglnoing a methodology if it has not
yet used any. Only in two cases did the respondsayshat they were considering
such an alteration. To sum up, companies (at tease included in the investigated
sample) can hardly be expected to adopt more agjpeoaches.

3.3 Level of Knowledge of Agile Methodologies

The research was based on the assumption thatetred bf knowledge of
methodologies in general and of agile methodologipscifically, is relatively
limited. This assumption was confirmed (see Fig53)espondents stated they had a
basic knowledge of agile methodologies, 8 resporsdstated the low level of
knowledge, 4 respondents considered their knowlealdeanced and the same
number admitted this is the first time they havardeabout agile methodologies.
Given the fact that the respondents were carefcifigsen and they had either
university degree in informatics or working expeagde in this field, the result is
rather unsatisfactory.

advanced no
4 4

basic

Fig. 3. Level of knowledge of agile methodologies
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3.4 Agile Methodologies Strengths

Generally, the respondents with a lower level adwledge of agile methodologies

stated as most important advantages rapid develdpngood feedback, cost

reduction and flexible change processing. On therdbtand, respondents with better
knowledge of agile methodologies stressed custamvelvement and reduced error
rate, which they considered more important thamtjtzive characteristics like cost

reduction and faster time-to market.

3.5 The Reasons for Reluctance to the Transition tagile Concept

First we investigated the general risks associatigld an implementation of a new
methodology or replacing current methodology (seestjon 13). By far the greatest
risk, that was stated, is that the new mental aggranight not be accepted by all
employees. People often tend towards stereotypebs amtept new methods
reluctantly and with certain self-denial. Anotheiskr that was perceived as
significant was the fear of the customer outflowteafapplication of a new

methodology. On the other hand, the risk of higete@onnected with the transition
to a new methodology was perceived as rather Idvis Tisk could be relatively

easily prevented by creating substantial monetagemes and by a thorough
planning of the transition.

Then we investigated the risks associated withraplémentation of an agile
methodology (see question 14). The respondentdocheéck off multiple offered
reasons (risks) leading to the rejection of thearaygile concept of development or
directly to rejection of the agile methodology irapientation. They could also add
additional risks they considered serious in thaecdigure 4 indicates both the
general reception of risks by all respondents, @lt a¢ the differences between more
agile and more traditional companies (accordingdoity index). The respondents
were given the opportunity to check off multipldeséd reasons and therefore, the
degree of risk was evaluated as the proportiorhefrtumber of answers with the
specific risk marked to the total number of resportd responding in the given
category.

The four most important reasons are:

* Legal reasons —i.e. the risk of financial losultésg from the lower level of

legal protection of all contracts with clients

¢ The risk that current customers might reject maiteapproaches

¢ Low stress on design and documentation — i.e. dmepanies fear that they

will not be able to develop effectively without liag carried out a detailed
analysis and design

e Lower applicability for big and complex projects
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Fig. 4. Risks of agile software development

The results show a substantial difference in threggion of some risks between
more agile and more traditional companies. The rpesteptible difference is for
“Minor stress on design and documentation”, “Legahsons”, and “Insufficient
verification”. These are generally promoted dravisaaf agile development that are
perceived especially by more traditional companileat do not have enough
knowledge and practical experience with agile methagies.

A little strange result is presented for issueshsli@ck of information”, “Lack
of qualified staff’, “Impropriety of the staff chacter”, “Project manager’s
reluctance”, and “Lack of SW tools”, where the ca@migs that are more agile are
reporting greater objections than the companies dha more traditional. We can
explain it in such a way that companies that hasexilsome agile practises perceive
more strongly the lack of qualified staff with nesary character features and the
lack of software tools. When the survey was corgtlicthere was only limited
software tools support for agile development. Noayacthe situation is much better,
some software tools such an agile developmentylilec management platform
called V1: Agile Enterprise from VersionOne or Mispft's new MSF integrated
with Visual studio have started to appear.
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4 The Analysis of the Restrictions of Moving to Ade

We analyzed respondent answers in detail to detheerincipal restrictions that
prevent the wide use of agile approaches. For grdatidity we structured these
restrictions into four categories:

« Restrictions influencing the developers

« Restrictions influencing the project managers

¢ Restrictions influencing other roles

e Other restrictions operating not inside the comphny rather externally

influencing all software developing companies

In the first category the main restriction is reqmeted by the unwillingness or
incapability of programmers to extent their actdst in software development
instead of just writing only source code. Agile dimpment requires developers with
wide skills from the ability to deal with customen® detail analysis, design,
implementation and testing. There are two mainsptitovercome this restriction. In
the first order, it is the responsibility of unigdres to educate widely skilled
developers. They have to take it into account wheilding their computing
curricula. Also companies have their own respoligibiof permanent staff
education. Second path consist in systematic agpréo staff self education and
knowledge sharing, which can be achieved e.g. tiropatterns application, pair
programming, team code revisions, and especialgwkedge base building and
using.

As for the “project managers influencing restringd we can name the fear of
negative consequences of the simplification aneédg of the analysis and design
stage, again insufficient qualification and notresponding character of developers.
Minor stress on design is generally presented daawbf the agile development that
is perceived especially by traditionalists and ftero misinterpreted. The agile
development does not mean uncontrolled developnient highly disciplined
process. Agile is based on permanent design ane godlity improving instead of
big design up front. Some methodologies, such Feattiven Development, have
placed design phase producing overall domain mddelthe beginning of
development lifecycle.

Into the category “Restrictions influencing otheles” we can include maybe the
most important restriction of agile methodologiese - e.g. the risk of agile
approach rejection on the customer side. Thispiglsents real barrier against agile
approaches adoption, which is perceived worldwile.can argue against it that the
most agile projects, even the greatest one — eojeqt Eclipse, are realized in the
field of the open source development and the comialenff-the-shelf solutions. In
the field of the custom-made software developmeatmust carry out systematic
work on the customer side to improve customer nitgtim the sense of customer
knowledge of agile methodologies and their advadagealizing of the necessity of
customers involvement in software development ameirtco-responsibility for
project success. That is also the university agtithe target of which must be to
produce business people well qualified in cooperatiith software developers.

Other restrictions in this category are e.g. tharfef the loss of the
competitiveness after the replacement of developmathodology, which is often
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perceived by the employees responsible for businestters, and the risk of the
lower level of the legal protection of the relatbips with customers. The “loss of
competitiveness” risk was stated only by more tradal companies (see Fig. 4) and
we deduce that these respondents have hardly awldage of agile principles, as
the aim of agile approaches is to support the ohahging the development process
and in this way to contribute to keep or to incestiee competitive level. As to legal
restrictions, legal issues might to be a permapesibtlem in IS/ICT. Law is always
delayed comparing to technology, this is true egigdor countries like the Czech
Republic, where information technology progress Wagked for a long time. ICT
sector must drive change in legislation to supgedhnology and methodology
changes.

We can state the low level of knowledge of formatinodologies generally, and
agile methodologies especially as restrictions resy influencing all software
development field in the Czech Republic. | thinleaf the reasons of that fact is the
language. Czech Republic is a non native Englisealdpg country, where
knowledge of the English language especially indtger part of the population is
not very good. Most methodologies originate fromgksh environment, books
about methodologies are mostly written in Englisfany agile conferences take part
in USA and for Czech companies and universitids difficult to travel there. As
like as with the restriction of low skilled devekas there is also the responsibility of
universities to include special courses about sofwdevelopment methodologies
into their computing curricula and that of companie carry on the permanent staff
education. If we want to increase the level oflealge of agile methodologies that
was indicated in our survey, students should haveettaught agile approaches to
software development. | personally think that it vierth to teach traditional
approaches first and then to introduce agile apres

5 The Comparisons with Other Studies

As | have mentioned before, when we decided to gondur survey in 2005,
only few researches about the use of agile methgitd have been presented.
Almost at the same time Agile Alliance and VersioeOperformed the survey
focused on using agile methodologies. Results aff shirvey presented at the Agile
2006 Conference show that agile methodologies ara world-wide scale gaining
ground. Based on about 1,000 responses from pé&ogimall to large corporations
75% of the companies surveyed deploy agile prosgésesen 2006).

Scott Ambler has also performed an Agile AdoptiaterSurvey in March 2006
and presented his early findings at Agile 2006 €marice and then complete results
in the paper (Ambler 2006). He repeated the sameggun March 2007. Ambler’'s
survey was sent out to the combined mailing listsnf Dr. Dobb's Journal and
Software Development and reachedlaage number of people (4232). Ambler
summarizes survey results as “Agile Works in PcactAgile software development
methods and techniques are gaining acceptancenvtfibi IT industry. Adoption of
agile techniques (65 percent) is further ahead #doption of agile methods (41
percent), but that should come as no surprise—orgsinizations choose to perform
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software process improvement on an incrementakiia@mbler 2006) The most
popular agile methodologies are XP and Scrum, theéranethodologies such as the
Agile MSF, Agile Unified Process, and in particulebD had strong showings.
These survey results seem to be very optimisticweumust realize that the links to
that survey are provided by a number of agile sssrthus the survey would tend to
reach only those that are either using agile oehanowledge of agile methods.

6 Conclusion

The research results show that one can see quige ebme agile approaches in
Czech companies. On the other hand, from the eivatuaf the level of knowledge
of agile methodologies it is obvious that agile m@ghes are often applied
unconsciously.

To sum up the results of our survey and consecuhadysis we can conclude
that the use of agile methodologies and approaichétee Czech Republic is only at
the starting line and much more development prsjeculd work in a more agile
manner. On the other hand this late-movement tie aguld bring some advantages.
Agile methodologies have matured recently, and Hmen scaling along a humber
of dimensions: geographic distribution and globavelopment, number of
collaborations with suppliers, combined hardward/gre projects including and
beyond embedded software, team size, project gizission criticality, and
involvement with legacy systems. These scalingnaits are very important and
influence the wide use of agile methodologies.
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Appendix — The Survey Instrument

The questionnaire consisted of 18 questions tlehare presented in an abbreviated
form. Offered answers are here listed only if thaye impact on the agility index.

1. Order the four parameters of a software devetypmroject below according to
their priority and to how important you think it e observe them. Please start with
the most important parameter.

« Time
¢ Quality
e Cost

e Project scope.
Impact on the agility index: Total of values according to Table 1.

Table 1.Values for the agility index calculation

parameters order 1 2 3 4
Time 3 2 1 0
Cost 3 2 1 0
Scope 0 1 2 3
Quality 0 0 1 0

2. How do you deal with requirements changes?
a. Changes are rejectéd points)
b. Changes are under the change managerheuit)
c. Small changes are implemented, bigger changes maderuthe change
management(points)
d. We have only coarse grained requirements initidilyther changes are
acceptedq points)
Impact on the agility index: Number of points for a certain answer in brackets
3. Do you use any software development methodol¢gy® of listed answers)
Impact on the agility index: No impact
4. Do you adapt your methodology to individual pats (e.g. according to the
project scope or criticality)? (multiple answerpaled)
No adaptation(O points)
We do not adapt it because our projects have sictiaractef1 point)
We scale our manner of work for great projects twarformality(2 points)
We make our manner of work for small projects nftaeible (1 point)
We adapt our manner of work according to the paldicclient(2 points)
Our methodology itself provides adaptati¢®points)
Impact on the agility index: Total of points for certain answer (max 3 points)
5. What principles are considered crucial in yowtmodology? If you are not using
any specific methodology what do you personallysider crucial? To each question
you can attach from 1 point (not included) to 7Tnp®i(CSF for the methodology)
a. Sequence of development phases (anabpsidesign—-> implementation>
deployment> maintenancefindicator weight = 1)
b. Big design up fron{indicator weight = 1)

~ooooTw
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Sophisticated change managem(@mdicator weight = 0,3)
Sophisticatedequirements managemdirdicator weight = 0,8)
Frequent delivery of functional software versigimglicator weight = 1)
Source code qualitfindicator weight = 0,6)
Start programming as soon as poss{lidicator weight = 0,8)
Continuougesting(indicator weight = 1)
Detailed project documentatig(indicator weight = 1)
Effective communication among team members and (Umdicator weight =
0,4)
User is integrated into development prodg@sdicator weight = 1)
People motivatiorindicator weight = 0,6)

. Decision powefindicator weight = 1)
Maximum compliance witloriginal requirementéndicator weight = 1)
User satisfactiofindicator weight = 0,3)
Methodology adaptatiofindicator weight = 0,6)

Impact on the agility index: The assessment of the answers to questions which
are important for traditional methodologies (achd, i, n) is reversed and thén
multiplied by anindicator weight. Total of these values is made.

6. What are the weaknesses of the methodology gusing? To each question you
can attach from 1 point (not a problem) to 7 poitgtical problem with the
methodology)

Low level of detail(indicator weight = 0,3)

Large scope, very complicatéehdicator weight = 0,5)

Low level of this methodology knowleddiendicator weight = 0,2)

Low flexibility (indicator weight = 1)

User is not involvedindicator weight = 1)

Methodology is concentrated mainly on technol@gicator weight = 0,3)
Methodology demands high qualified peofilicator weight = 0,7)
Methodology doesn’t contain SW processes descripindicator weight
=0,2)

i. High skilled project managémdicator weight = 0,7)

j-  Slight stress on design qualitiydicator weight = 0,5)

k. Strong stress on design qualftgdicator weight = 0,8)

Impact on the agility index: The assessment of the answers to questions which
are important for traditional methodologies (b,ed,f, k ) is reversed and thés
multiplied by anindicator weight. Total of these values is made.

7. Do you know the terms “agile methodologies” gil@ approaches to software
development, and do you know what they mean? (bfisted answers)

Impact on the agility index: No impact, not applied to the methodology used.

8. What do you think the advantages and strongtpahagile methodologies and
approaches are?

Impact on the agility index: No impact, not applied to the methodology used.

9. What do you regard as being the disadvantages veeek points of agile
methodologies and approaches?

Impact on the agility index: No impact, not applied to the methodology used.

—Tma@meao
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10. Assess the methodology you use in your comfidggu do not use any specific
methodology, assess your style of software devedmpyraccording to the degree of
its agility.

Impact on the agility index: No impact, subjective assessment
11. Are you considering using any specific methodglin the future (if you do not
use any) or are you considering any alterationotar yurrent methodology? (one of
listed answers)

Impact on the agility index: No impact, not applied to the methodology used.
12. Assess the possible future methodology accgrdinthe degree of its agility.

Impact on the agility index: No impact, not applied to the methodology used.
13. What risk do you see in the transition to a meethodology? (multiple answers
allowed)

Impact on the agility index: No impact, not applied to the methodology used.
14. If you are not considering using any agile radtlogy what risks can you see in
using agile approaches and what are your reasansefosing them? (multiple
answers allowed)

Impact on the agility index: No impact, not applied to the methodology used.
15. Agile methodologies often have more significdetmands on people. Do you
consider your employees’ level of knowledge andliresss to agile development to
be sufficient?

Impact on the agility index: No impact, not applied to the methodology used.
16. Agile methodologies often lead to a significaattrease in the “creative freedom”
of programmers. Do you consider your employeestattar to be sufficient?

Impact on the agility index: No impact, not applied to the methodology used.
17. Based on your experience, is there any differdmetween Czech and foreign
employees as far as the use of agile methodoldg@mcerned? Choose the relevant
option and give a brief description of where yoa aay differences. If possible, give
a simple example from your practice.

Impact on the agility index: No impact, not applied to the methodology used.
18. Do you consider the method and quality of safendevelopment methodologies
education at Czech universities to be sufficiefitYol do not, please give a brief
explanation of any possible deficiencies.

Impact on the agility index: No impact, not applied to the methodology used.



