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SUMMARY

Software  Engineering  is  a  component,  frequently  indispensable,  of  most  professional  and

personal activities, of economic and administrative processes. The demand for building, updating

and maintaining software applications has seen by all means an accelerated growth. Therefore, it

is of a remarkable interest to develop methods to optimize the costs of software development, to

reduce time to market or to increase the innovation level of a software product.

Online Outsourcing of software development enables access to a global pool of professionals,

which considering their high number, their lower cost labor market or their cultural diversity can

optimize  the  aforementioned  parameters.  However,  this  kind  of  approach  introduces  an

additional risk set when compared to the conventional software development configuration with

collocated teams.

The  Objective of  this  research  consists  of  defining,  implementing  and  testing  a  software

development management model for projects with globally distributed programmers, to benefit

from the economic advantages of such an approach, eliminating or alleviating the new risks.

Although the concepts described in this research are in general valid for the whole software

engineering spectrum, the current research is focused on the development of web and mobile

applications. The reasons for this restriction are:

• The easiness of testing and launching this kind of applications;

• The increased popularity among software engineers and programmers;

• The  obvious  tendencies  to  migrate  most  of  the  software  products  to  Internet  based

architectures;

• The familiarity of the author with this class of information products.

Although Online Outsourcing of software development isn’t a novelty anymore, usually this is

implemented  by  contracting  offshore  collocated  programming  teams.  Online  Outsourcing  to

individuals does exist but usually refers to less complex applications or isolated modules.

Therefore,  the  need for  this  research  is  given  by the  lack  of  an  approach,  both  within  the

academic literature or industry practices, to develop complex web and mobile applications using



individual  professionals  with  a  global  distribution,  without  the  ability  to  permanently

synchronize and having a diverse cultural and work related environment.

Regarding the personal motivation, apart from the author’s IT&C engineering background, he

also manifests interest for the management of software projects. Therefore, since 2006, he is the

co-owner of a software development agency focused on web and mobile products. Also, in the

last 10 years, the company has launched more than 300 projects, totaling over 1 million USD for

70 offshore customers mostly from: UK, USA, Norway and Australia. Most of the projects were

contracted through a freelance marketplace online platform: Elance.com, which later became

Upwork.com. During this time, the author had the opportunity to act both as a provider and a

customer, gaining practical experience in this field.

In order to address the necessary means to reach the objective, this research is structured in 8

chapters.  The  first  4  chapters  are  dedicated  to  the  State  of  the  Art  in  this  field,  while  the

remaining 4 describe original concepts, solutions and conclusions related to the topic.

In Software Development Methodologies the process of software development is described and

the  most  popular  conventional  methodologies  are  analyzed.  Globally  Distributed  Software

Development (GDSD) is also introduced and challenges and risks specific to this approach are

identified. Practices to alleviate these risks or compensate the impact are identified from the

academic literature. It is noted that by using such practices, there is a compatibility between

current methodologies, both heavyweight and agile, and GDSD.

In  Means and services which enable Globally Distributed Software Development,  typical

software development activities are depicted and support services and techniques, with a large

adoption in the software industry, which make these activities possible with globally distributed

programmers  are  analysed.  Non-specific  development  activities  such as  evaluating the effort

invested by offshore programmers and payments to a global pool of providers are described as

well.

GDSD is therefore evaluated by using popular services used as support in conventional software

development  processes.  It  is  noted  that  global  distribution,  time-zone  differences,  language,

culture and legal barriers between programmers are not a major impediment while using the

described support services and means. Also the negative impact on duration, cost and quality of



both  specific  and non-specific  activities  through  support  instruments  is  usually  insignificant

while referring to the benefits of GDSD.

As the main factor in extending the range of Online Outsourcing, in the chapter with the same

name, The Freelancing Phenomenon is analyzed from the following perspectives: magnitude,

evolution and market structure. Benefits and challenges for both contractors and providers are

listed. Following the analysis, it is noted that the phenomenon is constantly evolving, and the

pool of specialists currently available through Freelance Marketplace platforms is sufficient and

with a complete global distribution.

In Interviews from the Software Industry, the differences between academic perspective and

industry practices on the software development management is considered. Therefore, in order to

identify real work habits, interviewing industry specialists, has been considered relevant.

In Collective Intelligence as a Service and Human Cloud Platforms, the concept of Collective

Intelligence as a Service is introduced. Based on this, relevant online platforms that aspire to this

goal are identified and classified. An analogy between these platforms and Cloud Computing is

depicted and the author proposes his own version of the Human Cloud concept.

In  Follow  The  Sun  (FTS)  Software  Development  current  partial  implementations  of  the

concept are described based on the academic literature review. The author proposes his own

approach  and  the  theoretical  advantages  and  risks  compared  to  conventional  development

processes are analyzed. It is noted that, with a FTS configuration the time-to-market is reduced

with approximately 60% while the development costs increase with 6-45% depending on the

work  shifts.  Overlapping  shifts,  which  enable  pair  programming,  generate  an  increase  of

software quality while increasing the management and coordination efforts.

Building a model for automated allocation of the programmers in a FTS configuration is

the central component of the original contributions to the research and deals with automatically

selecting the optimal team of programmers for a software project, given the information publicly

available for a  human decision maker  through current  Freelance Marketplace platforms. The

chapter has 3 main sub-sections:

• Collecting data – in which the data source is selected, relevance is pointed out and data

retrieval strategy, implementation and pre-processing is described;



• Processing data consists  of  the  implementation  of  acknowledged  Machine  Learning

algorithms for supervised prediction of indicators required in the decision problem and

also implementation of unsupervised algorithms for clustering the pool of programmers

in expertise and productivity segments;

• Issuing the selection problems and decision algorithm through both a  Brute-Force

method  and  by  solving  a  Mixed  Integer  Linear  Programming  problem  in  a

computationally favourable approach.

A model for automated selection of the optimal team of programmers is therefore formalized and

implemented  using  currently  available  software  development  methodologies,  widely  adopted

support  services  and  the  global  pool  of  professional  available  through  popular  Freelance

Marketplace platforms. The overall solution is built using 7 distinct computer programs. It is

noted that the proposed solution is statistically valid for assessing the risk of a programmer not

delivering a successful project based on his expertise, location, hourly cost and work portfolio.

Also, the unsupervised analysis reveals clusters similar to programmers seniority classes used in

the industry as identified in the interviews section.

Having as input parameters the risk classification, productivity cluster, cost and time-zone for

each  programmer,  this  section  describes  3  optimal  scenarios  (minimal  cost,  minimal

development duration and maximal success rate) for the team in a FTS configuration and solves

the MILP problems associated to them in a computationally favourable manner.

The chapter  Conclusions, dissemination of the results and future research areas, evaluates

the  extent  to  which  the  research  objective  has  been  achieved,  the  original  solutions  are

summarized and future research is suggested. Also, the chapter depicts the dissemination of the

results through scientific journal, conferences, research programs and other scientific activities.
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