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ABSTRACT

CONTEXT: Requirements engineering is a well-known and mature discipline.
Requirements are properly identified, analyzed, specified and managed in this process.
Still requirements engineering causes many problems in software projects. Requirements
mistakes cause failure of projects in terms of cost or schedule overrun, failure in providing
the specified functionality or producing software systems that do not have adequate
quality. There is need to put the industrial best RE practices into practice to overcome
these challenges. :

OBJECTIVE: We have conducted an empirical study to identify RE practices, which are
viewed as most valuable by RE practitioners worldwide. We have conducted a global
survey with RE experts using an online questionnaire to find out RE valuable practices.
Our target population was professionals who were involved in RE activities. The survey
respondents were divided into multiple groups with respect to their characteristics in order
to find out significant différeqces and commonalities between these groups. The results of
the survey included 6 high value RE practices. These practices are related to “specification
standards”, “consultation with stakeholders”, “prioritization of requirements”, “use of
diagrams”, “having direct contact with customers”, and “identification of requirements”.
Significant difference was observed between traditional and agile groups with respect to
value of RE practices.

In the second step of our thesis we proposed.an RE approach’Extreme Requirements
Engineering (XRE) based on the identified high value RE practices. This approach
complemented the existing methods of agile with guidelines. XRE f@lls how the RE best
practices can be used at their extreme in agile to get maximum benefits by putting
minimum effort.

CONCLUSION: The highly valuable RE practices that have been identified through this
study and the approach XRE will help future ~practiti(;ner§ in balancing the cost and
benefits of carrying out requirements engineering activities. It will be helpful in bringing
agility to the requirements engineering process.
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Chapter 02 . Literature Review

2008 survey. Majority of the respondents reported the use of natural language to express

requirements.

Small and very small software firms have some characteristics that discriminate them from
medium and large size companies these include project size, staff quality, resources and project
management etc. Hence the requirement engineering practices which are suitable for medium
and large sized firms not necessaril§ suitable. for.small firms. Quiispe et al conducted a study [13]
to identify state of the RE practices in very small firms of Chile. The data was collectéd from
twenty four experienced project managers through survey and focus grouip. The findings showed
that these firms are facing challenges like lack of communication .between customers and

companies which results in imperfect requirement specification, dissatisfaction and scope creep.

Adam et al [148] conducted several case studies in small and medium sized enterprises (SMEs).
of German software industry. These studies aimed at understanding current RE capabilities of the
companies and to suggest improvements. The RaqMadn approach was applied in the case
companies to assess thqir RE process capability. Raéﬁdan is a process improvement approach
based on RE practices presented by the authors [147] previously. Some RE practices are

identified by the participants as working well in industries these are model user behavior, view

based documentation, model domain, prototyping, determine thé scope, and determine the

feasibility.

Daneva et al [149] conducted a focus group study to validate thirteen RE practices for ERP
projects which they have presentéd in an earlier study [150]. The participants were ERP
architects of organiiations. The‘_p.articipants identified the practices which they have used or seen
in their real life. As a result, twelve out of thirteen RE practices were selected by the participants

as used by them in real life ERP projects.

2.1.1. Literature Analysis .

Most of the previous surveys used either interviews or questionnaires or a mixture of both. Most
of the studies [10] [13] [144] [145] [146] [148] are perfbrmedv in only one part/country of the

world. Hence, the findings cannot be widely generalized to practitioners from other countries.
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Chapter 02 Literature Review
15. Management Make requirement engineers familiar with Requirement | [40]
Error Taxonomy to reduce the likely hood of errors they
commit while developing requirement documents.
16. Management Use sustainability taxonomy with goal oriented [41]
techniques. '
17. | Modelling Use goal-modelling for requirement modelling [42]
activities.
18. Specification Use task-oriented requirement engineering [TORE] for [43]
assuring more completeness and correctness of
requirement specifications.
19. Specification Include UML diagrams in requirements specification [44]
dacument.
20. Management Develop context requirements {451
21. Management Develop context-product requirements [45]
22. | Management Manage requirements in context [45]
23. Management Monitor and evolve customer requirements [451
24. Management Monitor and evolve context requirements. [45]
25. Management Monitor product satisfaction of requirements [45]
26. Management Manage architectural requirements [45]
27. Management Specify product line requirements [45]
28. Management Analyze support of evolutionary in architectural [45]
requirements.
29. Management Manage design complexity in requirements (451
30. Management Identify requirements that contribute to increased design | [45]
complexity
3L Analysis and Analyze requirements to achieve balance between [45]
negotiation design complexity and customer satisfaction

Extreme Requirements Engineering (XRE)
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32. Elicitation For requirement elicitation and negotiatién use transition | [32]
packages, promote training within organization or use
outside consultarits

33. Specification Improve qué.lity o}‘ natural-language requirement [32]
documents by using style guides

34, Maﬁagement Develop a sfékeholder viewpoint [40]

35. Management Include te‘a_rﬁ member satisfaction in the project success | [40]
factor

36. Management Build the team vision collabdratively [40]

37. Management ~ { Use human facilitator in infegratqgi, rich communicaiion [401]

. | media during decision making
38, Managerhent _ Build consensus on formal operating norms for [40]
’ meetings, deadlines and commitments
39. Management | Facilitate communication session to allow everyone to {40]
" | speak

40. Specification Share requirement Vspeciﬁcation terﬁglates [40}

41, Management Establish technology accessibility and compatibility for [40]7
all teams

42. | Prioritization Use distributed quality function c_iepioyment for [40]
requirement prioritization :

43. Specification Create a proper project structure clearly showing the {401
value of dependency of each activity and artefact

44, Management Adopt a standard way to wo‘rk - [40]

45. Management Maintain and sharé a project artefacts repository {(40]

46. Management Establish requirements awareness ‘systein, outlining [40]
people’s roles and responsibilities

47. Management Maké suré to establish the requirement engineer as [46]
single intermediate between the customer and the
development team

Extreme Requirements Engz'heerin‘g (XRE)
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48. Analysis and Use automated requirement analysis techniques for early | [47]
negotiation requirement analysis
49, Management Use automated tools to support the collaboration in [48]
requirement management process
50. Modelling Intensive use of models in RE activities [49]
51. Management Define the real (actual) requirements [44]
52. Analysis and Apply group recommendation technologies in the [50]
negotiation context of requirement negotiation
53. Specification Use context diagrams during high level design and [21]
specification of requirements
54. Analysis and Gradual and iterative detailing of requirements [51]
negotiation
55. Analysis and Identify risks related to each requirement in the form of | [52]
negotiation risk profiles
56. Prioritization Prioritize requirement risks on the basis of values given | [52]
by success critical stack holders
57. Management Identify success critical stakeholders {52]

Table 2.1 Summary of RE practices identified from current literature

2.3. Focus Points in Recent (2011-2014) RE Research

In response to the third question, we reviewed recent articles and journals related to different
areas of RE. The RE process has different phases like elicitation, modeling, prioritization,
specification and management. We have reviewed the recent research papers related to each
phase and highlighted the focus points about these areas. The purpose of doing this review is to

gain knowledge about current practices in different areas of RE.

Focus Points in Requirements Elicitation Research: Selection of requirements elicitation
techniques is one of the focus points in recent research. There are several research techniques but
most often interviews technique is used. The interview topics must be selected in such a way that

they ensure covering all the needed information. Burney et al [53] presented an elicitation topic
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map (ETM) in 2014 that helps the practitioners in preparing interviews. An empirical study was
conducted by Hadar et al [54] in 2014 to examine the’perc_giyec_i and actual effects of domain

knowledge on elicitation through interviews. They found several positive and negative effects.

The use of domain ontologies in requiremerits elicite;tion is also evident in current literature [55]
[56] [57]. The use of only interview technique for requirements elicitation is because of less
methodological guidance about other techniques of elicitation. Carrizo et al [58] presented a
framework for selection of elicitation methods in 2014. This framework provides a wide variety
of elicitation techniques and information on theif use to requirements engineers. Similarly,
Wellsandt et al [59] compared ¢ight elicitation techniques through a qualitative criteria related to

embedded sensors in 2014.

learl et al [60] presented a framework which uses project contextual knowledge to select
ellcltatlon techniques. Research is done on tools and techniques that can-be used to automate

elicitation process.

Meth et al [61] conducted "a systematic literature review in 2013. The aim of this SLR was to
capture the current state of automated requirements elicitation. This SLR included 36 research
studies. They analyzed these studies according to tool categories, evolution approaches, and
technological concepts. They also highlighted the future researét_yneeds in the area of automated

requirements elicitation.

During the elicitation process, ways of communication between the deyelopment team and the
customers are established. The inadequate customer involvement can cause problems in
clarifying and gathering requiremients, prioritizing requirements, getting feedback, loss of
productivity and business loss [59]. A systematic literature review of stakeholder’s identification
(SI) methods in requirements elicitation was conducted by Pacheco et al [62] in 2012. 47
research studies were included in this SLR. It addressed three questions. First question was
related to methods that are used to carry out the SI in requirements elicitation. The result
indicated that the methods used for SI are‘few and not well structured. Second question was

related to effective practices used for SI. The results identified three effective practices. The third
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question was related to consequences of incorrect SI. The results indicated that incorrect SI can

lead to requirements that do not correspond to real world needs.

Focus Points in Requirements Modeling Research: The focus of requirements modeling research
in recént years is mainly on modeling approaches, methods, and techniques. In goal based
modeling business objectives, associated tasks and resources are captured [63] [64]. Another
approach is to model business processes using UML diagrams. Michel et al [67] aimed at
providing evidence related to the effectiveness of UML modeling and‘proved that it is not a time
consuming task but actual time is spend developing and communicating the design. Bider et al
[65] presented a modeling technique in 2014 for business processes to élicit their requirements.
Schneider et al [66] presented a modeling language URML. The purpose of this languége isto

capture danger modeling, feature modeling and goal modeling.

Lee et al [68] presented a.goal driven feature modeling approach in 2013. This approach
separates the feature space into the problem space and the solution space features and creates
mapping between them. Wnuk et al [69] presented a modeling framework iMORE for
requirements artifacts in large- scale, market driven requirements context. This framework

distinguishes between internal and external information structures.

There is the need for. empirical evaluation of these modeling approaches. Abrahao et al [70]
presented a method for evaluating the quality of requirements moaeling methods based on user
perception. This method consists of two parts. First part‘is based on the theoretical model that
explains different quality dimensions of modelling methods. The second part consist of a
practical instrument to measure these dimensions. They also evaluated the model and found it

suitable for assessing requirements modeling methods.

" Similarly Goknil et al [71] presented a metamodeling approach in 2013 for reason}ng about

requirements and their relation to models eéxpressed in different modeling approaches.
Amokrane et al [72] provided analysis of a set of modeling languages, frameworks and methods
for small and medium size organizations. They analyzed them according to their accessibility

and verification techniques. Badreddin et al [73] explored the reasons behind limited use of
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modeling practices in open sources software devcloﬁmentlcomglunity. They also highlighted the

characteristics of modeling tools that will encourage their use.

Focus Points in Requirements Prioritization.Research: Requirements prioritization is the process

of identifying requirements and ordering them according to their importance [74]. Several

requirement ptioritization techniques have been discussed in recent literature. Some techniques

that got focus of the recent research during 2011 to 2014 include_analytical hierarchy process
which helps in setting priorities and making-best decisions [75-85]. Binary search tree is also

used for requirements prioritization [76] [79] [82] [83] [86].

In cost value approach the cost of implementing each.requirement and the relative value of each
is calculated [67] [66] [79] [84] [87]. In numerical assignment approach each requfrement is
giveri a symbol according to. its perceived value and these values are used to compare
requirements [76] [78] [79] [82] [87]. Planning game is another most frequently used approach
for requirements prioritization these days. This is a meeting that occurs once each iteration in XP

where requirements are prioritized by customer representative [75] [78] [79] [81] {83] [84].

In cumulative voting approach multiple stakeholders are asked to prioritize requirements through
a ratio scale [76-78] [82] [84] [86] [87]. The data obtained from this voting is useful in finding

correlation between requirements and issues related to them.

Achimugu et al [88]:conducted a systematic, literature review of requirements prioritization
research in 2014 and found that the prioritization techniques suffer from multiple limitations
these include dependency issues, lack of scalability, coordination among ‘stdl}eholders, and,
methods of dealing with rank updates: during requirements evolution. Saranya et al [89] analyzed

different techniques in 2014 that are used for prioritization of non-functional requirements.

They found NFR algorithm as most suitable methodology for prioritization of NFR. Khari et al
[90] compared six prioritization techniques in 2013 by applying them a set of quality

requirements and found value oriented prioritization (VOP) as best method to prioritize software

requirements.
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3. Research Methodology

There is widespread interest in empirical approaches for software engineering research these
days. The empirical approaches emphasize on what people do or can do in practice instead of
what is possible, in theory [93]. Empirical methods are vital for software engineering because
through these methods we can include human behavior into the research approach taken [94].
Empirical research has different methods like experiments, case studies, surveys and post-
mortem analysis. These methods are actually not competing, on the contrary, different methods
can be used together to obtain more sources of information [94]. The selection of these methods
depends on the available resources, access to the subjects, opportunity to control the variables of

interest and the skills of the researcher [95].

We used survey research method to collect data. “Survey research is used to identify the
characteristics of broad population of individuals. It is mostly closely related to the use of
questionnaires for data collection” [95]. Survey is an effective data collection method for
software engineering projects especially when we talk about identifying current practices [96].
Through survey large amount of data can be collected in relatively short period of time, surveys
are less expensive as compared to other data collection techniques and surveys are easy to
administer [97]. Through survey we can send the questionnaire to a large number of people. We
can cover a large population by taking a sample which is representative of the population. We
analyze the data and draw conclusions. Then these conclusions are generalized to the population

from which the sample was taken.

The major challenge faced by the survey research is to control the sampling bias {95]. Sampling
bias causes problems in generalizing the survey results. For example, the respondents may not be

the true representative of the actual population.

Low response rate also causes bias in surveys. According to Singer et al [98] the response rate
for software engineering surveys is almost 5%. Another challenge faced by surveys is to ensure
the questions are designed in a way to get useful and valid data. Another problem is that it is
possible that what people say they do in survey response they may not actually do it because they

do not introspect reliability on their work practices [95].
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R

10. Software Professionals Group» 4,413

11. Requirement Engineering. ) 1,773
12. Direct Client Requirements in U.S.A 9,197
13. Glabal Software Engineering ' 1,556

Table 3.1 Summary of requirement engineering related gr:oups on Linkedin

3.3. Determine the Research Method

We draw upon more established work on RE practices [14] and c[16] to devise our research
approach and choose appropriate research method. As our target population was dispersed
around the globe we carried out an online questionnaire technique. We used a web based survey

tool SurveyGizmo (http:/ [www.surveygizmo.com).

3.4. Design the Questionnaire

All the questions included in the questionnaire are closed ended. However the respondents can
add any RE practi¢e which is not included in the questionnaire but about which they have the

perception of being important. The questionnaire can be found in Appendix H.

3.4.1. Questions Categories

The questionnaire has three categories of questions. First category is related to the particulars of
respondents e.g. what is the experience level of the participant or position in the company etc.
This category included 5 questions. Second category deals with the demographics of the
respondent’s company e.g..location, primary business, size and scope etc. This category included
5 questions. The remaining questionnaire consists of RE practices for which the participants have

to choose an importance level.

3.4.2. RE Practices Included in Ques‘fionﬁaire

Initially, we included only.66 practices presented by Sommerville and Sawyer in their book
“Requirements Engineering: A Good Practice Guide” [5]. These practices are divided into three
major groups. There are 36 basic practices which-deal with fundamental activities to gain control

of the RE process, 21 intermediate practices which deal with the use of methodological

%
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approaches and tools, and 9 advanced practices which are related to methiods such as formal

specification. These practices were divided into 8 major categories.

1.  Requirements documentation: practices relating to structuring and organizing the
requirements documents. |

2. Requirements elicitation: practices to help discover the requirements from
stakeholders, application domain: and organizational environments.

3. Requirements analysis and negotiation: practices to help identify and resolve
incompatibilities and mis$ing information problems. ‘

4.  Describing requirements: practices for effectively. writing requirements.

5. System modeling: practices for the development of models in order to better
understand requirements.

6.  Requirements validation: practices to help establish formal validation procedures
relating to incompleteness, inconsistency or incompatibility problems.-

7. Requirements management: practices for requirements management.

8.  Requirements for critical systems: practices particularly.useful for.critical systems.

This book was published in 1997 and'it does not include the practices which were introduced and
adopted by the software development companies and professionals in last decade. Therefore, we
decided to go through the evidence based literature published from 1997 to 2012 to identify
some more up to date practices. From, this literature, we identified 57 new RE practices.
Table.2.1 shows these practices. The practices which were referred in more than one research
papers were considered to be added to the survey. These practices were incorporated into 8
existing categories [5]. We included these 6 practices in the survey so our survey included total

72 RE practices.

3.4.3. Perceived Value

We used the concept of perceived value to assess the relative importance of practices. “Perceived
value is the extent to which a practice is used in the organization because it is perceived by
practitioners to bring benefits to the organization™ [10] [11]. A four point scale is used to assess
the relative perceived values of RE practices. If majority of the participants (>=50%) consider a

practice as having high value it is considered as a high value RE practice.
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directly, but there is some intermediate between them. The intermediates may not fully
understand the customer’s requirements and may alter them unintentionally. Additionally the
customers are future maintainers of the system so if they participate directly in the development
process they can understand the internal product issues and can make early change decision
about requirements. Hence, the direct contact between customers and developers is necessary.
51.9% of our survey participants marked requirements documentation practice RD1 (Define a
standard document structure) as having high value. It is important to note that the majority of our
participants (57.4%) are from the agile community. Typically it is perceived that in agile
requirements documentation is neglected. The reality is that in agile multiple small length
documents are maintained. These include user stories, product backlog, sprint backlog and a set
of roadmap documents like domain models, physical architectures, and logical architectures etc.
To make these documents self-explanatory, it is very important to define a standard document
structure.

Sixty one percent (61%) participants marked RM1 (Uniquely identify each requirement) as high
value practice. According to Sommerville et al [5] a unique identifier should be assigned to each
requirement. With this identifier, we can refer to this requirement in other parts of the document
easily.

RAS (prioritize requirements) is another highly cited (57.4%) practice. Requirements
prioritization is very important in software projects because in most of the projects the timeline is
short, resources are limited and the user’s expectations are high. So it is ‘ne_cessary to ensure that

the essential features are included in the product.

4.1.2. High Value RE Practices According to Participant’s Experience Levels (Junior,
Intermediate, and Senior)

As mentioned above we have divided the participants into three groups according to their
experience levels. This categorization includes juniors (>5 years), intermediates (5-10 years) and
seniors (>10 years). Figure 6 shows the summary of high value (>=50%) practices identified by
these groups. The detailed analysis is given in appendix B.

RAS (Prioritize requirements), DR6 (Have direct contact with customer to avoid unclear

requirements) and RM1 (Uniquely identify each requirement) are perceived as high benefit (>50)
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result in lack understanding about business and business value to deliver which was echoed in

the responses such as

“How do you maximize the value created by a development team without involving all of the

stakeholders? " Certified Scrum Trainerrand Coach.

“Alignment needs to be ensured though, as the PO usually is not the
(buying) customer. So there is a risk of misalignment which needs to be

managed also by getting frequent feedback from real (buying) customers or

end users that need the product to provide x value through usable

functionality” Enterprise Agile Coach.

The second most referred theme by the participants was understanding the business for which

software is being developed. They viewed the lack of understanding created a negative impact on

the project.

“The PO can negatively impact the project if he or she does not know enough

about the solution/project” Sr. Agile Practitioner.

One of the responsibility of a P.O. prioritization of product backlog items. This activity requires

the knowledge of business value as agile deveiopment-focuses on value driven development and

delivery.

The third theme pointed out by the participants was independent decisions. They were of the
view that the success of proxy P.O. is’dependent on the authority s/he has in making decisions.
This was echoed in a comment made by a P.O. of a large company__highli'ghting' the link between

understanding business and independent decision making.

“What you need in' a product owner, is someone who knows about the
business enough that they can make independent decisions without having to

have meetings with multiple stakeholders every time.” Product Owner (at a

large company)

The last of the four themes is stakeholder representation. The participants were of the view that

proxy P.O. must be a true representative of the customers.
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development when we are waiting for responses from our seldom available

PO.” Delivery Lead.
5.4.4. Presenting Guidelines and Implementation Details

The agile practitioners, as discussed in the last section, do not view the use of a proxy as a
problem as long as proxy representing customer clearly understand problem and business domain
and can make independent decisions. All of this, requires a frequent interaction of proxy with
real customers and stakeholders. Figure 16 shows the six guideline that we have developed for
customer representatives/product owners. It also shows the Scrum and XP events where these

guidelines will be implemented. In following paragraphs, we will give details of each guideline.
A. Guideline 1 (Including fourth question in daily SCRUM)

The daily Scrum and XP meeting is an event where the activities of development teams are
synchronized and a plane for next 24 hour is made. Customer representative/P.O also attends this
meeting. In Usual Scrum and XP daily standup meeting the development team answers three

questions,

1. What did I do yesterday to help the team meet the sprint/iteration goal?
2. What will I do today to help the team meet the sprint/iteration goal?
3. Do I see any impediment that prevents me or the Development Team from meeting the
sprint/iteration Goal?
We have proposed a fourth question for the daily SCRUM or XP meetings. This will be

answered by the customer representative (real or proxy).

4. Did you communicate with any stakeholder yesterday, what was the focus of
communication?

The main aim of introducing this question is to ensure stakeholders consultation at the extreme

level or on the daily basis. The thematic analysis done in the last section shows that this frequent

interaction is required. The customer representative/P.O is responsible for collecting the thoughts

and ideas of other stakeholders and sharing them with the development team. The focus of

communication can be on specific point like project timeline, cost, requirements etc.

67

Extreme Requirements Engineering (XRE)






e deki

" -

Chapter 06 Conclusion & Future Work

The customer representative/P.O will wait until the development team is done with answéring
their questions and do not interfere in their discussion, in the end he will answer his question.
This rule is followed because the inventors of SCRUM [11] suggest that no one should ask-any
question or open any discu‘_ssion while the development %eam is reporting their work’ until the
meeting concludes. It is not necessary to meet the stakeholders directly the P.O can use any
communication medium. It is no necessary to-mention the communication medium while

answering the question.

B. Guideline 2 (Have a mecting/focus group- with key stakeholders before the sprint

planning)

The customer representative/P.O should conduct aimeeting with all interesting stakeholders and
discuss the priorities of the product backlog items and understand business v%lue. This should be
done through a focus group session as it will help .in resolving the conflicts if any. In SCRUM
sprint planning meeting or XP iteration kickoff meeting it should be* assured that this

prioritization meeting was'conducted by the customer representative/P.O. *

The primary purpose of this meeting is to understand the business value and prioritize accurately
the backlog items with the involvement of key stakeh.olders. in the prioritization process. With
the stakeholders close cooperation we can maintain a clear and prioritized list of demand on the
product backlog [118]. The most important responsibility of P.O is to manage needs and
expectations of different stakeholders [] 19]:

On-site customer is one of the primary rules and strengths of agile. But some XP and SCRUM
project studies [120-122] reported that they are not actually able to implement this practice
because of problems of customer unavailability and lack of knowledge. In such situations, the
practice of on-site customer is implemented by having a knowledgeable engineer or manager
play the role of customer who is calied a proxy customer. The proxy customer usually does not
clearly know the opinion of actual customers and other stakeholders as compared to an actual
customer representativé. "So it is necessary for him to discuss different features with them before
making an important business decision. Wé recommend the use of focus group session to
conduct this stakeholders’ meeting as it is most appropriate and an easy way to facilitate focused

communication among groups of stakeholders [127].
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C. Guideline 3: (Build consensus to ensure that the documents standards/templates are

acceptable to all key stakeholders)

In agile requirements are documented in the form of user stories. Development teams are often
uncertain about what information should be included in the user stories and in what detail [157].
Useful templates are available from many sources that can be used as standards. It is the
responsibility of the product owner to develop a contract over the documentation standard that is
accepted by all key stakeholders. “Developing a contract for each user story provides a
streamlined mechanism for managers, developers, and testers to agree on details of the story”

[158]. These standards can be used later as acceptance criteria for user stories.
D. Guideline 4 (Check that all documentation is according to agreed standard)

The agile team must make sure that the document conforms to the agreed standard document
structure before accepting the any document including user stories. To check this the team can
use any method for example he can use the standard/template as a checklist and can check
different sections one by one. The standard structure for documentation is very important.
According to Sommerville et al [5] by using a standard document structure we can get several
benefits such as the use of knowledge from a previous document that results in understanding the

relationships among different documents and parts.
E. Guideline 5§ (Check the diagrams are used appropriately)

The agile team should keep checking that the diagrams are used to facilitate the development
process and are being used appropriately. In agile software development, different diagrams are
used at different levels. For example in Scrum projects progress is tracked and reported by using
the release burn down chart, iteration burn down charts and a task boards [123]. The UML
diagrams can be used to communicate the design within the team. The team members can
understand the solution and contribute faster by looking at these diagrams. In XP before coding
short designing sessions are recommended while in FDD (Feature Driven Development) at
beginning of each iteration design is executed using UML diagrams {124]. Similarly the agile
DBAs work with application developers and model their needs using UML diagrams e.g. class

diagrams [125]. All developers in agile should have basic understanding of industry standard
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6.1. Discussion and Conclusion

This chapter provides the summary of the thesis and analysis the findings with respect to the

research questions. .

Primarily the thesis was about identifying requirements. engineering high value practices
perceived by RE practitioners all over the world. Secondly designing an RE approach based on
these high value practices for agile software development methods. We identified six high value
practices that are related to specification standards, consultation with stakeholders, prioritization

of requirements, use of diagrams, and having direct contact with customers.

This study presented some interesting facts about RE valuable practices. One of these facts is
bigger use of agile methodologies and:the significant differences between agile and traditional
groups about the relative p;r”ceived value of RE practices. The practices related to direct
involvement of the customer in thé development process showed high t}ends. These two facts are
quite normal and co-related to some extent, as agile representatives of software engineering XP
and Scrum support human centered development approaches. The respondents also gave high
importance to practices related to. requirements specifications. This fac? is normal as well, as
requirements specification is the primary input to the design process it should be structured in a

way that is easily understqndafale by the development team.

The software products of today withstand the pressiires of rapid market change, fast evolution of
existing technologies and the emergence of new technologies, and process change. With all these
pressures the requirements management is becoming more complex, therefore increasingly
challenging day-by-day. Hence, the software development organizations give high importance to
requirements management practices and try to perform them very carefully. The study also
revealed that there is no significant difference in responses of different groups of participants
based on their geographical regions. This fact indicates that the identified high value RE
practices are well-known and adopted worldwide. Thcre'f;ore, the RE process/approaches based

on these practices can be generalized.

We developed an RE approach XRE based on the identified six high value practices. This

approach elaborates how these RE practices"can be used all the time/ throughout the project to
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Appendix

amount of collaboration that needs to happen for this methodology.to succeed.
Thanks.

Sonia Naz
Research Scholar /Software Engineering
Top Contributor

@Moises"the amount of collaboration that needs to happen for this methodology to succeed."” completely agree |
am actually frying to focus on this aspect only régardless of the project's types and other various attributes.

@Steve " If this means that the real product owner is in the background second guessing decisions it could be
counter prodcutive." this is also in line with above fact the product owner is actually the customer representative if
he can't represent the actual customer it is off-coutse a disaster and to represent the actual customer he needs to
collaborate with them in a fairly frequent way.

Leonor Urena, CSP, CSM, CSPO. PMP
Agile Coach & Trainer Scrum Mastering lle NY, NJ

Sonia. what really matters is how well aligned the proxy is to their Product Owner. The proxy will need to be
empowered to make all the decisions representing the PO so there must be full agreement on the vision of that
product.

Grant Sutton \
Delivery Lead at Odecee

It's interesting that you ask whether having a proxy negatively impacts the team,
'l make the assumption that the person who should be your PO has insufficient time to dedicate to the role and
needs to delegate responsibility to someone else from the team.

5

With that assunmiption in mind it's a balancing act between the following factors

(1) how much domain/problem knowledge does the proxy have?

(2) Has the PO delegated authority and responsibility to the proxy in regards to decision making?
(3) Is the proxy happy to make timely,independent decisions without validation from the PO?

(4) Does the proxy understand and value your agile development practices?

(5) Does the proxy themselves have sufficieknt‘time to do the task justice?

My experience is that as long as the proxy understands the problem and business domain, works with the team and is
empowered to make decisions, then the value of having a proxy far outweighs the impact of delays to devetopriient
when we are waiting for responses from our seldom available PO.

Nitin Khanna, Scrum Practitioner
Product Owner / Agile Mentor / Scrum Coach

{s the product backlog visible and open to all?

{@Sonia - what if there was a positive outcome?
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