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TTns atice: pesants sofh develop t h develop wrtmnihe EC IST 34488 eX-
PR ke, which s tic combination ﬂf B Progr g (XP) and Personal
Siffwaree Prcess (PSFP). In pamcular the article describes an experiment under a project in
i S ﬂz& ian company). The experiment consisted in performing a de-
timlesT T AT ze the existing certified dewvel process and the eXPERT ap-

oS, Ekmg he difierences and mmeways to overcome them. The article further
muires: tre: atwantages of applying the eXPERT approach, as well as the lessons leamt.
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1 Introduction

i d

The latest studies on the well-known e lop

projects reveal that these methodologies do not fit very well the priorities, the aiities ant te =roe-
rate culture of SMEs developing e-business or e-commerce applications. Tradiitoma metinicooges
(incl. those mare recent of an e i Y type) that software engimeens coud mom o s
anticipate the complete set of requi its early enough and reduce cost by eennaing thange s
result can be reasonable in stable environments, but it is not the case at al m e—pojacts. E<roec s
defined in [4] is a project which: must be delivered rapidly; is both research-ike amd mssior cthiz:
have to be managed in a turbulent business and technology environment In the fas cramging 2
ronment of e-projects change cannot be eliminated. Rather than eliminate rework. tths naw sTIEO =

to try to reduce its cost, while retaining quality.

The main objective of EC IST 34488 project eXPERT was to define and prowice SMIEs with = Dowar1
and lightweight app h for sofh develog t of e-busi applications. This ppnac & soni-
cable to small teams developing projects characterised with often changing requirsmers, figne scmec-
ules, and high quality demands. Its aim is to facilitate all related activities witth crudial imgzorizrc: 7o =
project success: pure develop t g t of time, changes, quality, custoner =imions Cs.,
and professional growth of the employees. The approach is called eXPERT and conbres >rircoes
of eXtreme Programming (XP) [1,7] and the Personal Software Process (PSP) [5.31

The eXPERT project consortium established a network of Centers of Expenise (ZE) i Sgair. -
many and Bulgaria, and user companies associated to each CE. Seven pillct poeds sr= un o1 te
user companies who experimenting the application of the defined approach b e-propct deweiormerTt.
The case study this paper describes is one of those pilot projects — the Bulgarian compamy iz Sou-
tions.

The article is organised as follows: Section 2 presents eXPERT approach, which is Sasad m & rad
PSP. Section 3 describes the Rila Soutions' develop t envi it with major oucones of he jap
analysis performed in Rila Soluti and experimental results. Section 4 dscusses kessins eamit
Section 5 concludes the paper.

hodologies and their spplcaniiny o =

2 eXPERT Approach Basics

2.1 eXtreme Programming (XP)

Extreme Programming is a lightweight, efficient, low-risk, flexible, predictabke an¢ scerific a1 10
develop software [1]. XP is a discipline for software development with values of communicatior. sm-
plicity, feedback and courage.

The recommended practices in applying Extreme Programming are [7,9]:

Collective ownership

Continuous integration

=  On-site customer
+ Small releases

= Planning game Metaphor

+ Simple design Coding standards

=« Pair programming 40-hour week

+ Refactoring Stand up meetings

«  Test-first lteration retrospective

XP emphasizes on the team style of work, understanding the team as corsasimg of tLsmmers man
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agers and develapels. Involving the customer in all the rocesses of softwar e men one of
ng er in all the pi S O
0 e develo,
P t is one

Of an i i i
ak ﬂ';gg;t;e;g?::}z:?s:obg& XP “;e;ds to be best accepted by the e-project developers due to
s il Z .
the mwlla Fobaefierich prai . lexibility to changes in a project run, refactoring orientation

2.2 Personal Software Process (PSP)

PSPis forms, gui oced

P : ff:ctufd ﬁ'ame:mn( of m :guuieiines and pr ures for developing software [3.5]. The
o g to‘_halp developers to control, manage and im-

mitting to start doing !h-e job. The first sta;o in the FSSM e ﬂ?eir mm e d g

mrosseyfoctvmbasr St ety e process is planning. In order to make better

= the time they spend in each task - using time recording log
* the si inGi
sizes of the products they produce - the p[l_ncpal measure is lines of code (LOC) but any size

measure can be used if it i t
i provides a tion by 1 development time and prod-

= the quality of these products — usi i
pr ng defect recording log where there is dat inji
fect, when they are injected, when they are found and fixed, how long it log:l:.:i‘::ul:‘::ﬁdw =

= PSPO - the baseline process

= PSP1- the personal planning process,

= PSP2 - personal quality management process
* PSP3 - a cyclic personal process

The PSP applies not only to critical softw
5 5! are development phases as desii
ooy Phases like requirements engineering, product maintenance, documeniarr oo DUt gl

23 The eXPERT Approach

Although the XP practices seem to be .
2 very simple, they require st indivi . .
prder o achieve good results. There are a number of rep abocWMF:ndel"al‘f:d :emamns;sdmpltrr:;:

The eXPERT approach [2] is d i b
i i y 15 of five p : Cust Requi -
m;;r:grhc:'?:::gt\gﬁrg. Design, Code and Te;t. The processes are desaib:?:' il:e ::rer:sts oT:g-
T s b thu'me to complete an activity, and responsible Role for performing a task
Cloht e ';nlmde eXPERT approach [6] are based on the enumerated XP practices.
b et e un@d mainly relak_ad to measuring the effectiveness of these activities
- 1his measuring is needed in order to identify problem causes and to eliminate
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them in the future. The logs for collecting project data follow the templates and the principles of pgp

but are modified as to fit the XP method, i i
t 1 t . In particular to reflect its specifics that
E;E;{r;d ;hat design, testing and cnm_ng processes are strongly inlcrffl;nied and eﬁmﬂﬁm el
pproach defines the following roles: Customer, Project Leader and Developer. lr]rﬁ:raue‘_
- Y are

The eXPERT approach, if com
. 5 pared to XP, seems to be more structured easier t
;gpllecl by S!\"I;;: i‘:ecause of the process oriented architecture. At the same Iimen :eisunn:tezmi‘;dmam
a2 of'Ihe pﬂ;m e rta' ) because (_)f the Inead_ to measure activities and tasks to be done - emas
tasks into the process T;elzz';:rﬁphzqmale:sd e wrt:m s oo i &"mmme i)
. urements came fr irecti
::PERT approach and PSP seem to be incomparabl :ﬂe . PSPi'nb:emeﬂLoEtg:'r ad' s
P T e e e G o
PERT approach, if specialized tools for ing and analyzing dats e . 2PPYG the eX.
q gathering and analyzing data
available. That is why eXPERT could be considered as a Iightfmngweil bal::;d“;m;u e

3 Rila Solutions Context of Applying Expert Approach

3.1 Reasons and Prerequisites

At Rila Solutions, as in most softw. i i
S $ are ueveloglng SMEs, the necessity for providing high quality sofi-

Rila Solutions’ Development Process (developed
C . 255 (¢ ped and applied by the is flexi nougl|
allow the adoption of different Project M g (PM) methodologi {;epé;md.isng of m°maue’?';'}

To make the current Situation clearer, w
€ cu » We should add that Rila Solutions i
gi:im:‘r;dw:c:? is 1SO 9001:2000 certified. It also has an impact on the a;;?csat?ogz?lr?er anau;l;l;;n; 3
s » an sequer!ﬂ‘)‘r on FTI: gap analysis, which is the first step towards discovering mawt;;aepa:_
etw il ey [ r\ 1 5
e timeag i e pmen Prqcess and the eXPERT approach.
i o . lards, as well as dedicated questionnaires were used as sources to this

3.2 Gap between Rila Process and eXPERT Approach

Pri : .
rior to applying the eXPERT approach in the company, Rila Solutions performed gap analysis for the
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differences between the current process and the approach that should be applied. The subject matter
of the present analysis is the implementation of the new process of development in a professional

Sef\l'“:e company
ing process. Busi objectives were

The process of gap analysis was a typical business gi
set for the following types of e-projects:
« Projects that do not have properly specified requirements at the beginning of the project

« Projects for clients that do not have a detailed vision of the software they need from the beginning

« Projects, detailed requirements of which cannot be entirely gathered at the analysis phase.

The gap analysis discovered various types of differences between the cument project lifecycle and the
project lifecycle that will become as a result of applying the eXPERT in the company. All the changes
in the process that should take place were carefully analyzed and described in a “GAP Analysis”
document that was presented to the fop management and the team members. A short course on the
principles and the practices of the eXPERT and its implementation in the company was carried out in
order to prepare the team for the new fi rk and discipli quired by the approach. The major
outcomes of the process of Gap Analysis are:
« The project goals are not changed. Process phases remain the same. The changes take place in
the sequence of the tasks within the ph. , roles and int diate outi
« Control and status reporting — the granularity of data and the number of tracked data are signifi-
cantly different according to the PSP requirements. New tracking and controlling tools are in-
volved in the process.
« The total number of project documents was reduced by 7 tracked documents.

» The most effort consuming documents: “Basic Solution Specification” and “Detailed Solution
Specification” were lightened or modified and become much easier for preparation. This led to
less time for documents writing and lower total project cost and shorter time prior starting the de-

! it of the e-project having the customer available.

3.3 Experiment Results

As a result of the gap analysis, Rila Solutions has developed a tailoring guide on how the new ap-
proach should be implemented and used within the company. This tailoring guide was presented to all
team members that were involved in the pilot project using the eXPERT methodology. A short course
on the principles and the practices of the eXPERT and its implementation in the company was carmied
out in order to prepare the team for the new framework and discipline required by the approach.

The selected project was conducted strictly within the framework of the new tailoring guide and the

eXPERT, hereinafter referred to as “the pilot project”. For the purpose of ensuring comparability of
results, Rila Solutions used the time and effort tracking system, already impl i by the company,
which keeps information on all activities perf d by the proj: bers on each project as well as
variations on the time schedule and effort.

One of the most critical factors applying new methodologies is the adequate baseline that will be used
for comparing the newly achieved results and measuring whether and how the company had achieved
the desired benefits and what is the actual profit. Prior applying the eXPERT for the first time we were
aware that correct result comparison may be achieved if we apply it on one and the same project with
same team members that do not use the know-how collected during the first implementation. As the
matter of fact this situation cannot be created and the following steps were taken:

A project with identical technology and similar project achievements was selected to serve as a base-
line project. For the correct selection of the baseline project, several other metrics were used for com-
parison like Lines of Code (LOC), number of database tables, number of user forms and controls. The
purpose was to select the best match for a baseline project with similar achievements and activities to
the ones that will be performed in the pilot project. The data for the baseline project was taken out of
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the time tracking system and some of the results are presented in the figures below

Figure 1 presents the effort that was invested i devel t

i in the P Wl of the pilot project usi

mifgi:;pma:_vsr;m the effort used in the development of the quite similar Hasatrig g
ecreasing the overall effort on all iterations and as a whole — for the entire project

Baseline vs Pilot Project Effort |

L e

Figure 1: Decreasing the development effort by iterations with the eXPERT appn:;ach

Figure 2 presents the overall decreasing of the developm '
: s ent effort for the pilot proj i :
::;:aa sm ir‘:1 percentage. It is created on the basis of the data repres:nt::lul: ﬁmﬂwm ;
eviation is a result of the less effort that was used in the implementation of the pilot

project than the baseline with similar achievements.

. using the eXPERT approach
":a;trof the:: ﬂm:m gathered during the pilot project implementation the whole lifecycle of
Tatie Lot the tagk *G Y Wﬂeﬁ?sffgﬁlfa‘wces. Ha;ing che customer available “on-site” helped
he tas I q uration and move the start of -
LTsetr:: E:::Bs earbee;‘:l time. The raduced document flow and testing practices from the XPIZngT'lV:IN;&
ome effort and bring the project to earfier and successful project ending.

Figure 2: Effort d in t ..Iiy“ =

4 Lessons Learnt

rirﬁsaglaal;nier;ga rt:pigp_lry;‘:;e ;ﬁ;ErI:;e&;;;grzo;ch tst':del";e\:p in mind some of the steps in Rila experi-
- T ast two of m: to identify whether th need
eXPERT approach (Rila Solutions’ a b o reallyme [
pproach was to prepare a questionnaire fol
analyze current process weaknesses) and to train the staff on how to apply eXPER‘i[ :gpf:;gh s
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L 1t is essential for the project success that the appropriate selection of the staff in general is carefully

should

. When the company tries to impl a new thodology the

; choose an appropriate pilot project. Young and enthusiastic people should carry out the pilot project.
" The training and the adapting to the new approach are easier. If part of the team is already trained

then the training of the new developer(s) involved in the team could be done on the way

41 Benefits

i Using eXPERT approach in Rila Solutions’ real project has shown that its benefits are the shorter time
' for customers’ feedback, the reduced number of documents and the simplification of some documents.

The project documentation is kept to a reasonable minimum with the application of the eXPERT ap-
proach. At the same time, the total time needed for shipping the product to the customer is reduced.

The improvement of the discipline is considered to be the most important benefit from the eXPERT
implementation. All meast its and rds stimulate better discipline of developers. The eXPERT
approach positively influences developers and, as a final result, there is an organizational and busi-
ness impact.

Applying the eXPERT approach decreases the time and effort spent on design mainly because there
is no detailed design doc tation. From cost perspective, the cost reduction comes from the fact
that there is no need to have high-qualified specialists for analysis of requirements and the design of
the system developed and to spend long time for interviewing the customer on their side.

4.2 Specifics

Applying the eXPERT approach in Rila Solutions led to some specific peculiarities and changes to the
practices described in the pure eXPERT definition. These changes resulled from the developers’ and
project management view on how to apply the approach to real projects.

Pair programming is used also as a way to improve the skills for one of the developers. But in cases
when team members work on other company projects at the same time, applying pair programming all
the time requires additional efforts to ensure the co-ordination of pair b

Unit tests (automated tests of class or cluster of classes and their functionality), which are important
part of Test-first practice, are performed easily and mainly for business logic and they are not applied
or difficult to apply for the user interface part.

The defect logs has shown that the application of Test-first practice as part of the eXPERT approach
leads to reduction of the errors’ appearance in later project phases, reduction of not fixed errors and
finally to reduction of the total time for the development and increased quality of the product.

The Customer on-site practice could not be applied as described in XP and eXPERT. In Rila Solutions

p i, it is listic to have the customer present at the team office during the development —
the communication with him is achieved through ings on the site, phone calls, e-mails,
as well as providing him with web-access to the application. The developers’ team is certainly the initi-
ating site in that communication.

Itis difficult to plan in an e-project from the beginning how many releases will be performed and how
much iteration will be needed in each release. When the customer performs a constant monitoring on
the project and its results, the new ideas on the functionalities come on the way.

Using strict Coding standards as recommended by XP makes the code readable and understandabl
for all project members. Several code reviews should be performed for in order to fully adopt this prac-
tice and reduce the time for further refactoring of the code smells.

In g I, the rec jed practices are applicable to particular projects but, depending on the
project specifics, they have to be adjusted for others: most of the eXPERT practices can be introduced
separately, but their full effect is reached only when using all of them. In our view, the team should
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start with coding standards (in most software SME-s they already exist) and could continue with unit
testing, refactoring, pair programming and so on — finally finishing with customer on-site (the most
difficult and unrealistic practice from XP). According to the pilot experiment practices coming from PSP
are mandatory and are applied as they are.

4.3 Difficulties

Nevertheless some of the practices in the approach were found to be unrealistic to some extent for
use in the Rila Solutions pilot project (apart from customer on-site) and they are reported as not used
eXPERT practices. These are as follows:

= Design checks - could be substituted by very informal peer reviews

= Pair programming is difficult to be applied 100% - Developers find it very hard to work 40 hours a
week at such heavy and exhausting paces, especially if they use pair programming all the time
and have never used XP practices before. Nevertheless pair programming is vital for the team
discipline and should be applied as much as possible.

= Testfirst is difficult to be applied 100% (there are cases where tests are more time consuming
than useful)

The general conclusion derived from the detailed and ranked results shows that the gap between the
Rila Solutions’ processes and the eXPERT approach is essential. The main reasons seem to be the
very important difference in the granularity of the processes, as well as the typical top-down approach
of Rila Solutions. However we can say that the gap existing with the eXPERT approach has success-
fully been overcome due to the flexibility of the Rila Solutions approach.

We also have to note that factors not directly connected to the application of the eXPERT approach
influence its success. The most important among them are the willingness and readiness of the staff to

try to apply the eXPERT approach in appropriate projects, the explicit interest of a of staff
members in eXPERT and the high qualifications of the persons directly ir of the experiment.

5§ Conclusions

The eXPERT approach addresses various aspects of e-project development and according to the
experience we acquired - helps to deal with the respective arising problems like imprecise and slipping
project scope, effective communication, integration of the customer into the project development proc-
ess, project estimation and planning, following sound personal and team discipline principles. These
features make it particularly appropriate for a wide range of e-projects. The adoption of this approach
creates new professional and personal values that are necessary for SME to enter the digital economy
- flexibility, quality, efficiency, communication skills, as well as working with uncertainty, intangible
assets, rapidly changing requirements, and the crippling cost of failure.

In SME’s with processes comparable with Rila process, the expected benefits from the eXPERT ap-

proach are the reduced number of documents produced during the project implementation and the
shorter time for feedback. As a result, the time for the whole project development is reduced. From

cost prospective, the tati are to reduce the cost al Ieast because of the elimination of the
need to have hlgh-quahﬁed pecialists for analysis of req ts and the design of the system de-
veloped.

The biggest difficulty in the eXPERT app h impl i pp 1in the r for d

ing some changes in the people’s culture and mindset. It seems that a lot of efforts will be necessary
to acquire the new knowledge needed, to formulate the new rules, to start thinking differently and o
stick to a new discipline. This has been the case in Rila where established processes were quite dif-
ferent and new specific changes were introduces during the adoption of the eXPERT approach and
the requirements of the PSP.
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