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Abstract- Agile has sprung up in the 21st century has become a major trend in software development of worldwide. The 
traditional rigid waterfall development model of thinking has led a long development period, in the absence of user 
participation under the premise often fail, more cannot in a response to the rapidly changing needs of Internet. Teams need to 
be more effective in using the limited resources and time to create the most valuable software for their customers and meet 
user’s needs.  
In this study, we take website development as an example to explore the "Agile Project Management Framework, APMF" 
which proposed by Dr. Shou Yiing Hsu can solve the problems of the traditional waterfall development model at a steady 
pace. The results that using the agile implementation can solve the lack of customer participation, unclear requirements, 
miscommunication, needs alteration, and even early completion of launch schedule. Customers and teams can quickly get 
the benefits and value in this research foundation. 
 
Index terms- Agile, Agile Project Management Framework, Website development 
 
I. INTRODUCTION 
 
Traditional software development projects usually 
adopt waterfall development model, but changing 
needs of customer or the environment factor result in 
"Plans can never keep up with changes" during 
execution which always in happened. So it will 
confront the following conditions, such as: (1) 
Specifications cannot be modified. Customers usually 
cannot clarify actual needs at the project initial phase, 
and makes even harder to adapt in development 
process. (2) Project schedule delays. The integration 
and testing phase implements before the last process 
of project, when encountering major defects, it may 
even need to return to previous phase. (3) The 
development team is too idealistic. The risk control 
does not consider users’ factors as well as lack of 
customer participation in the development process, 
due to "I know it when I see it" phenomenon [3], they 
see the products would put forward many 
amendments, resulting in failure to deliver on time or 
cost overruns etc. 
 
The waterfall model has clear review points at each 
phase, but at the end of each phase is not validated as 
an executable or testable product, and is based on 
output-related documents as a milestone check. If 
project comes across with factors such us adding real 
requirements that out of project specification but 
within the project scope while developing , it makes 
the development team hard to cope with, if chooses to 
go on to develop with this process, the quality of 
information system will be dragged down. 
Customer invests cost but is not satisfied with the 
product, and the ability of development team will be 
questioned resulting in a lose-lose situation. 
 

Agile provides solutions to above problems, 
including development processes resulting from 
coping with a complex and changing business 
environment. It increases the efficiency and quality of 
establishing software meets customer needs and 
becomes companies’ inevitable ability in response to 
changes and increases profit. 
 
II. LITERATURE REVIEW 
 
2.1 Waterfall development model 
Waterfall development model generated from the 
19th-century industrial background, because there 
was no formal software development method, then 
the hardware-oriented engineering methods, adapted 
to software development, followed by the 
requirements analysis, design, implementation, 
testing (validation), integration and maintenance, was 
contributed to the team manage the development 
process [5]. However, the development of software 
has evolved into various models, such as Incremental 
Model, Object-Oriented Model and Spiral Model, all 
based on waterfall type (plan-oriented) project 
management. 
 
2.2 Agile 
The word "Agile" is used in project management to 
represent the mindset, values, and the ability to 
change and success in a complex business 
environment [1]. Agile utilizing in project 
management emphasizes the importance of 
coordination. The purpose of this study is to use the 
APMF which contains major agile methods to face 
the difficulties and challenges in waterfall 
development model. The development team and 
customers can work together under the APMF to 
maintain positive interaction and jointly create 
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software which adjust to the needs and follow the 
new trend of the technological era. 
 
2.2.1 Agile development 
Agile is the trend of software development in recent 
years[4], originated in 2001, by Kent Beck and other 
17 senior software masters in the United States of 
Utah proposed content for the Agile Manifesto of the 
4 values (shown in Figure 1) and 12 principles [2]. 
 
 

Figure 1: The 4 values of agile（Source: agilemanifesto.org, 
2016） 

According to the survey of VersionOne 2016, agile 
methods use Scrum as the majority [6]. International 
companies such as Apple, Facebook, Google, IBM, 
etc., use agile methods to perform system of 
development or project management [4]. We can 
know that the new trend of agile project management 
is the inevitable result of the evolution era [1]. 
 
2.2.2 Agile Project Management Framework 
APMF is the result of 30 years of experience in the 
developing various software by Dr. Shou Yiing Hsu, 
with reference to Agile Project Management (APM) 
and Agile Unified Process (AUP). The APMF include 
major advantages of XP, Scrum, Lean, Kanban, FDD, 
DSDM agile process and practice and Scrum 
Guide™, for organizations to follow, has been 
successfully applied to promote the project 
development in governments and companies [1], as 
shown in Figure 2. 

 

 
Figure 2: Agile Project Management Framework 

（Source: Shou Yiing Hsu, 2015） 
 

Form the left column of Figure 2, there are 4 aspects: 
participants, phases, processes and output. There are 
product owner, stakeholders, sponsors, agile coaches, 
team members and testers in the participants. In 
development phases, from the feasibility analysis, 
initial, releases, to project closure. Releases are 
composed of several releases, inside a single release 
composed of several iterations. 
In the development of the project schedule, Agile 
emphasizes the concept of "Time Boxing", which is a 
fixed time and maintains the project schedule 
management with discipline. For example, a six-

month project, releases once a month, has two 
iterations within the releases, each iteration for two 
weeks, and hold a 15-minute daily stand-up meeting 
every day in the iteration. 
 
Through customer participation in the development, 
agile can preliminary planning in project initial, does 
not need to spend too much time to write detailed 
specifications and project management plan. Demo 
after a short period of a month kickoff, deliver 
incremental results or product to customer, get 
feedback, and retrospect the team's strengths and 

Individuals and interactions over processes and 
tools Working software over comprehensive 
documentation Customer collaboration over 
contract negotiation Responding to change over 
following a plan 
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weaknesses to improve processes and improve 
product quality. 
 
III. THE CASE STUDY 
 
3.1 The case introduction 
This study is a small website development studio, and 
is currently developing online Chinese programming 
website for organization A. The development team 
contains 3 members: website designer, UI designer, 
and back-end developer. In view of the past 
experience of using waterfall development model, 
under the pursuit of profit situation, the team need to 
face the changes and acceptance in the two sides 
about the outcome of the different cognitive contract 
dispute which customer needs, even put lots of effort 
to meet customers’ needs, but still has projects that 
cannot bear the loads and development failures. In 
order to solve the long-standing problems, the team 
decided to adopt APMF to develop the project with 
the agile project management system to strengthen 
the development efficiency, and to solve above 
problems. Due to context constraints, this paper only 
discusses the agile project management process focus 
and the first release process. 
 

3.2 Feasibility Analysis Phase 
In the project feasibility Analysis phase of the APMF, 
participants involve the product owner, sponsor, agile 
coach, and stakeholder, focus on establishing product 
box. After discussion, the "Dragon LinguaTek", a 
website for learning programming in Chinese, was 
created as the project vision, as shown in Figure 3. 
 

 
Figure 3: Product box 

(Source: This study collated) 
 
Figure 3 for the product box from the front and back 
in a simple way to express the content of the future 
website outlined below: 
 

 Theme: Dragon LinguaTek learning 
programming environment, allowing you to 
easily cross the programming threshold. 

 Characteristics: Mobile devices supported, 
Agile-based coding and Algorithm-based 
coding (Bi-ABC) learning model, and free 
learning resources. 

 Benefits: Improve the ability of logistics, the 
ability to control the computer, and the new 
world citizen's ability of 4C 
(Communication, Collaboration, Creativity, 
and Critical thinking). 

 
Provide follow-up website development services, UI 
design has consistent strategy. 
 
3.3 Project Initial Phase 
In the project initial phase of the APMF, the 
participants added development teams, focus on 
creating persona cards, user stories, and establish 
product road map. They use Microsoft Team 
Foundation Server (TFS) [8] to create persona cards, 
user stories, then use CARDBOARD [7] to establish 
product maps. Persona cards are identified from the 
perspective of the website's users, and several 
representative website users were discussed, they are 
chairman of the organization A, the mentor (the 
creator of programming learning system), a school 
teacher and student. Because TFS does not provide 
the function to create persona cards, so the case is 
represented by the top-level Epic of the TFS work 
item category, that the six personas and persona cards 
are established, as shown in Figure 4. 

 

 
Figure 4: Management system screen (Source: This study 

collated) 
 
Figure 4 represents the system screen, click on left 
side of epics showe the persona card to the right, you 
can see the user's background and the value of the 
website description. Maggie is a chairman of A 
organization, a public-spirited, involved in the core of 
the website building, and hope this website would let 
the modern citizens promote their 4C ability. 
 
After creating persona cards and understanding what 
the page are created for whom, user story is 
developed to fit the character's website viewers, with 
the words "As a… I want… So that..." , as shown in 
Figure 5. 

 
Figure 5: Management system screen 
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(Source: This study collated) 
Figure 5 Epics on the left scroll down to expand 
features and user stories, represent website features 
and services that persona wants, respectively, stand 
for a large or abstract user stories and user story 
breakdown. Both are based on user stories on the 
right side, described as: "As the chairman, I want to 
express the Dragon LinguaTek core values and 
educational philosophy in the home page, so that 
more peers to join the study." All user stories are 
collected in the system and become the to-do list. 
Followed by perform high-level estimates, the initial 
comparison of degree of difficulty for completion of 
user story, establish product road map. TFS can only 
display the product roadmap as to-do list, therefore, 
the CARDBOARD was chosen to support the product 
roadmap mapping, and decided to release three times 
to complete the project, the product roadmap 
mapping shown in Figure 6. 
 

 
Figure 6: Product road map schematic 

(Source: This study collated) 
 
Figure 6, The top cards represent epics, second layer 
is Features, three horizontal line underneath 
distinguish three times release of user stories, and 
each user story started with "T-shirt size" indicate 
relative degree of difficulty, and product owner 
schedule user stories of each release based on the 
importance. After completing the product roadmap， 
turns into releases phase. 
 
 

3.4 Releases Phase 
In the project releases phase of the APMF, the 
participants were the same as previous phase, focus 
on release plan, iteration (the next section explains), 
deliver & retrospective. In the release of the plan, the 
product owner can adjust the user story or add a new 
user story according to the current situation, such as 
development cost and time factor. Noted that adding 
a new user story may cause the work in the original 
release to be postponed or to be discarded to ensure 
that the development team can have sufficient time to 

complete each release.The following are the 
deliverables for each release of this case. 

 1st release delivery: Establish basic 
functions of the website and initial layout. 

 2nd release delivery: Website and learning 
database integration. 

 3rd release delivery: Website discussion 
exchange area and online authentication 
system. 

 
Deliver & retrospective is a way to demo incremental 
products for product owner, confirm web services or 
features, get feedback, and discuss where needs to be 
improved during the release period, as referene for 
adaptiton and correcttion. 
In the release process case, use PowerPoint to draw 
parking lot chart to view the release of each user story 
development progress, as shown in Figure 7. 
 

 
Figure 7: Parking lot chart 

(Source: This study collated) 
 
Figure 7 shows the progress of the first release on 
December 23, 2016. Larger boxes indicate larger and 
more complex user stories. Each box shows the name 
of the service or feature, the number of user story, 
points to be completed, and the progress of the work. 
 
3.5 Iterations Phase 
In the project iterations phase of the APMF is the 
core of website development work, with the product 
owner, agile coach, and development team involved, 
focus on iteration plan, daily stand-up meeting, 
iteration review, and retrospective. 
Iteration plan breakdown user story in each release 
into actual executable tasks and estimates how long 
each task will be completed, usually be in hours. The 
system screen is shown in Figure 8. 
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Figure 8: Management system screen 

(Source: This study collated) 
Figure 8 shows there are three user stories in the first 
release that are split into two and one task by iteration 
plan. 
 
During daily stand-up meeting, development team 
reports what they have done since the last meeting 
and what they will do until the next one. The case 
uses the burn-down chart to master the iterative 
progress, as shown in figure 9. 
 

 
Figure 9：Burn-down chart 
(Source: This study collated) 

 
Figure 9 shows the burn-down chart generated by the 
system. It represents a four-day work schedule for 
one iteration. The vertical axis is in hours, the 
horizontal axis is the date, and the slash represents the 
ideal trend of all the tasks within one iteration. The 
uneven surface of the gray block represents the 
amount of work remaining each day. 
 
Through iteration review and retrospective, verify the 
results of tasks and whether the team should be 
encouraged or things need to be improved in the 
iterations. 
 
3.6 Closure Phase 
In accordance with above processes to execute the 
second and third releases, continuously delivery to 
customers until completion this website development 
project. 
 
In the project closure phase of the APMF, the product 
owner, sponsor, agile coach, stakeholder, and 

development team would participate in the project 
retrospective meeting to document the process and 
learning experience of this project as a reference for 
the next website development. 
 
IV. WATERFALL DEVELOPMENT MODEL 
AND AGILE DEVELOPMENT BENEFIT 
 
Finally, this study compared the benefit analysis of 
waterfall development model and agile development, 
as shown in Table 1. 
  

(Source: This study collated) 
 
CONCLUSION 
 
This study uses APMF to implement website 
development, from the feasibility analysis phase, 
customer and the team to establish project vision. In 
Initial phase, mainly apply TFS management website 
development, and CARDBOARD to arrange product 
roadmap. Releases phase utilizes PowerPoint to plot 
the parking lot chart to keep track of the progress of 
release. In Iterations Phase, the team hold a daily 
stand-up meeting to control the work. Through 
repeated planning and review to check the 
requirements of the input and output to meet the 
services and features that website should possess, 
after 3 releases to complete the project acceptance. 
 
Using "APMF" for website development projects, 
visible results can be quickly delivered while 
reducing the risk of failure, making the project not 
only on schedule and quality, but also bringing more 
value to customers. 
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