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Abstract— As the prevalence of information being accessed on 

the Internet continues to increase rapidly, the problem of 
maintaining this datum arises.  With the web serving as a 
platform to instantly publish pages, and just as easily remove 
them, requires a process in order to sustain maintainability 
within an organization. In projects where teams are small and 
requirements are constantly changing, an agile approach can be 
taken. 

My independent study applies the agile software methodology 
in order to quickly publish a website that can be edited on the fly 
by a normal user. This project consists of many different aspects 
ranging from requirements elicitation, implementing a viable 
solution, as well as making sure the information published, known 
as architecture, is usable, known as information architecture. In 
order for proper execution, the project is managed by using a 
software development lifecycle model called agile development. 
 

Index Terms— Agile Methodology, Content Management 
System, Extreme Programming  
 

I. INTRODUCTION 

GILE software development is a conceptual framework 
for software engineering that promotes development 

iterations throughout the life-cycle of a project [1]. An 
iteration typically lasts one to four weeks, which encompasses 
the full software project lifecycle. This includes requirements 
gathering, design, implementation, testing, and deployment. 
The agile methodology differs from other software process 
models in that there is more focus on development and less 
time designing a system. The design is inherently done as the 
code is written, with little to no documentation. This leaves 
more time to push out a release, and assess user needs through 
various iterations.  

The Advanced Technology Innovation Collaboratory 
(ATIC) at Arizona State University – Polytechnic Campus is 
hosting this year’s tradeshow called polyTECH day, which 
consists of student lead projects and presentations. Faculty as 
well as industry members are invited to the event to critique 
these works. In order to promote the event, a website needs to 
be created which contains general information about the event 
as well as supporting documents needed for students and 
industry members to participate. Because the project teams 
assembled to handle these duties are relatively small, and the 
nature of providing updates to the site are so frequent, the agile 

 
 

software development methodology is the most efficient way 
to plan the project from inception to completion. 

II. PROBLEM STATEMENT 

A. Objective 

The deployment of a content management system (CMS) 
will allow information to be easily updated as requirements 
change. Content management systems are software that allows 
many contributors to edit web pages. This alleviates the 
burden of assigning a web master who will cascade changes 
when necessary. Because the polyTECH day website is 
temporary, it is unnecessary to assemble a team of web 
developers and graphic designers to create the website from 
scratch. A CMS is the perfect solution for such needs as it can 
be easily deployed as well as easily disassembled. Drupal is 
the CMS that is being used as it is supported by the University 
Technology Office (UTO). 

B. Scope 

Ownership of the polyTECH day website is held by ATIC 
as they are the organization hosting the event. However, 
content and graphic material are provided by outside parties 
not directly affiliated with ATIC. 

From a technology perspective the CMS is hosted on a 
server in Tempe, Arizona that is managed by UTO.  

The focus of this website is to provide visitors with the 
correct information they need regarding polyTECH day. This 
information must be easily located. Since information on the 
site is changing, the website also needs to be easily edited. The 
administrators of the website may not be fluent in HTML or 
other web languages, thus the website needs to be able to be 
updated without any coding. 

 

III.  APPLIED AGILE METHODS 

A. The Planning Game 

The agile approach to gathering user requirements is 
focused heavily on proper communication. Face to face 
meetings with the customer on a weekly basis assesses changes 
in scope and priority – thus constantly evolving the system in 
short bursts as shown in Figure 1. This process is referred to as 
the planning game. 
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Figure 1. Relationship between customer and programmer 

B. Exploration 

When gathering requirements from the customer, there are 
three core concepts agile developers abide by: exploration, 
commitment, and steering. Exploration consists of outlining 
what the system should do through user stories, as shown in 
Figure 2. In the case for polyTECH day, user stories are 
recorded on index cards with emphasis on capturing 
conversation. As the customer discusses their needs, a 
deliverable estimate, known as the ideal engineering time, is 
decided with an acceptance test that allows developers to know 
when the requirement is complete. This entire process is held 
at the beginning of each iteration during an interview session 
with the customer. Though, in true agile manner business 
members elicit requirements, and development members 
provide estimates, due to the size of the project team, my role 
consisted of handling both duties. For this project, the user 
stories aligned well with agile practices as they were 
independent from one another making the requirement 
negotiable in terms of business value and development time. 
The user stories are kept short so requirements can be 
prioritized into different iterations. 

 
Story Students must be able to  

download registration form. 
IET 1 day 
Test Case Check that PDF module is 

installed on Drupal and see if 
the registration form is 
properly linked. 

Figure 2. Example user story from the polyTECH day 
exploration 
 

C. Commitment 

Commitment, in the agile world, is the prioritization of 
requirements. Scope and release dates are the primary 
deliverables, and are determined by sorting the user stories by 
value and risk. Values are prioritized by functionality that must 
be in the system, functionality that is less essential but 
provides significant business value, and functionality that 
delivers little impact, but makes the system nice for the user. 
Risks are prioritized by development that can be estimated 
precisely, reasonably well, and not at all. Based on these 
priorities a velocity is set which is a determination of a release 
date. Selecting which user stories will be included in the 
iterations release sets the scope. 

D. Steering 

Steering involves iteration planning which sets a guide for 
the requirements. That is, the user stories selected for the 
initial iteration must result in an end-to-end system. For 
polyTECH day, each iteration portrayed an evolution of the 
system. New pages were published or modified in each 
iteration; nevertheless at the end of each iteration, the website 
was a fully functioning product. Revisions to the iteration plan 
included recovery for overestimated requirements. When this 
occurs, velocity is re-estimated and the iteration dates are 
adjusted accordingly. 

E. Iceberg Lists 

Iceberg lists are a table of deliverables within a project. The 
top of the list indicates all of the items that can be delivered in 
the current delivery cycle. The bottom portion lists every item 
that will be delivered in later cycles, The name reflects that 
when you add a new item to the top of the list, “above water”, 
it pushes items on the list down, and items that are above 
water falls below water (will not be delivered in the current 
delivery cycle) [2]. The Iceberg List is particularly useful on 
projects where the requirements change frequently. In agile 
terminology, the below water section is referred to the 
Product Backlog and the above water section is the Sprint 
Backlog. [3]. Items marked as high priority float to the top of 
the list. For polyTECH day most high priority issues deal with 
the setup of the CMS as shown in Figure 3. 

 

 
Figure 3. Iceberg List of deliverables based on release  

 

F. Status Reports 

Without communication agile methodology would fail in a 
project. Status reports are kept to maintain history as well as 
communicate completed deliverables on a weekly basis. 
Though no formal set of guidelines are necessary in an agile 
approach, weekly activities as well as risks are recorded in 
regards to the polyTECH day website to better inform the 
customer in the case of delays as well as keep a history for 
future developers. 
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IV.  POLYTECH DAY IMPLEMENTATION 

A. Pre-Requisites 

In order for a CMS to be deployed under UTO support, 
administrative rights need to be given to a user, to be able to 
install it on UTO servers. A web-based software system known 
as DirectAdmin allows you to install UTO supported CMS’s 
as well as manage the physical file system. This allows for 
easy installation of modules and other extensions. 

B. Backend 

The content management system selected for the polyTECH 
day website is Drupal. Drupal is an open source CMS that is 
supported by the University Technology Office at Arizona 
State University. This was chosen over other open source 
alternatives such as Joomla, because it is already installed on 
ASU web space. This alleviates setup time dramatically as the 
system has already been tested to work by UTO. Drupal also 
allows backup cron jobs so content can be rolled back in the 
case of emergency or failure.  

MySQL must be installed in order for Drupal to be 
operational as content is stored in a database rather than a 
physical file system. There are many advantages to this such as 
atomic transactions, and fast indexing for web pages to be 
served quickly. 

Drupal supports a feature called modules that are extensions 
which add functionality to the CMS, such as counting hits to 
the site or adding a picture gallery to different sections of the 
website. By default, Drupal is very bare boned and has limited 
functionality. Modules needed to be installed in order to allow 
documents to be uploaded by an administrator, or assign fine 
grained user roles granting users permissions to certain 
features of the website. The latter is specifically useful as an 
administrator’s view must have a wider breadth of 
customizability than a regular visitor. 

C. Change Management 

Due to the changing nature of polyTECH day, information 
is frequently updated. A CMS comes in handy in these 
situations as raw HTML does not need to be modified. In the 
case of a change, all pages are tracked by a version number in 
the Drupal system so at anytime, previous content can be 
rolled back.  

Changes that approach near an iteration date are labeled as 
high risks as the website should be nearly complete. Because 
information that is changed is marked as high priority, those 
needs are assessed first. 

D. Transition 

With the CMS setup in place most changes are requests for 
updating information on web pages. Since the CMS is already 
in place, users can manage content on the fly. Documentation 
as to how to use Drupal is recorded to ensure the next 
maintainers are able to operate the system. If changes need to 
be made, in agile fashion, a new iteration will be initiated to 
address the issues. 

V. SUGGESTIONS FOR THE DEPARTMENT 

A. Agile Development 

Agile development, also referred to as Extreme 
Programming (XP) works best when team members are 
experienced. A course similar to the software enterprise 
sequence emphasizing on XP would be beneficial. This can be 
catered towards senior level students and can promote pair 
programming. Concepts such as estimating velocity between 
business roles and development roles can be captured by 
applying it to a small project during the semester. Though the 
software enterprise sequence focuses on the Rational Unified 
Process it is intended to succeed in projects that have a larger 
scope. Many internal projects exist within companies small 
and large, where agile development can flourish. 

B. Presentation in Customer Oriented Meetings 

Establishing a constructive relationship between the 
customer and developer is very important to the agile 
manifesto. Often times after each iteration, a product must be 
presented. A course discussing different presentation 
techniques would help students greatly. Being able to justify 
designs will make the bond with the customer stronger.  

C. Tracking Methods for Websites 

Websites differ from software systems in that the nature of a 
website changes more frequently than software 
implementations. In traditional software systems a CVS or 
subversion system is used to track different versions. However 
websites do not work well with such systems as they must be 
placed specially in order to be rendered by a web-browser. 
Most courses teach students to upload web pages via FTP to a 
web server, and overwrite changes, or manually backup 
existing pages to another folder. A CMS can alleviate this 
process. Websites should be treated no differently than 
natively executed software. 

VI. LESSONS LEARNED 

The key takeaway from this independent study was the 
importance of a release plan. By breaking up the project into 
several iterations a release plan indicated whether or not more 
time would be needed to complete an iteration. This became 
more and more beneficial as the official date for polyTECH 
day approached. The agile method for gathering customer 
requirements also helped understand the features being 
implemented. 

Another essential concept is the fact that change will always 
occur. In an ideal situation, the customer will only give a 
single set of requirements, which are completed – 
unfortunately this is not a realistic case. Requirements were 
changed on a weekly basis during the implementation of 
polyTECH day as other factors impacted its development. 
These factors are beyond the control of the development team, 
and sometimes even the customer. It is important to note that 
change will occur, and changes are deemed risks. Based on 
these risks planning should be assessed accordingly. 
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Delivering a final product requires more than the proposed 
solution. It is a process which includes providing supporting 
documentation as well as training. In the case for polyTECH 
day, a pamphlet along with one on one training was delivered 
in conjunction with the software product. Ensuring a smooth 
transition to the customer is important in garnering full 
satisfaction. 

Time management is also very critical in a project situation. 
Adapting my schedule to constant change was difficult while 
taking a full course-load at ASU. In order to effectively 
manage time, blocks of hours were sectioned off throughout 
the day in order to stay on top of tasks. Consistent use of a 
personal calendar helped keep track of work whether it was for 
polyTECH day or other related matters. By documenting what 
activities I participated in, on a day to day basis I was able to 
create a time schedule around my events. This allowed time 
for the project. 

VII.  CONCLUSION 

The agile software methodology was successful in its 
application to the polyTECH day website. Iterative 
development proved beneficial as results were seen frequently. 
Tasks were also broken down making development time 
quicker in successive iterations. Agile methods are very 
effective in the case for websites as content is changing on a 
frequent basis. The communication aspect of agile 
methodology keeps the customer and developer aligned.  

The decision to use a CMS for polyTECH day greatly 
reduced development time, shifting more focus on project 
planning for the website. A CMS also provides the 
groundwork to use the website again for next year’s event. 

VIII.  FUTURE WORK 

Since the polyTECH day website is designed to work on top 
of the Drupal content management system the same template 
can be used for next year’s event. This is one of the advantages 
of using a CMS, as it is easy to publish and remove 
information when necessary. 

The initial groundwork regarding backup policies and 
navigation structure has already been completed; therefore, an 
administrator can simply add content for next year’s event. 
This will dramatically decrease scope, as well as minimize 
development time. A larger team may take on the project and 
split up into business members and development members, to 
further transition requirements to deliverables. The future 
work would not be a new project, but another iteration in the 
grand scope of agile development for the polyTECH day 
website. 
 

APPENDIX 

The polyTECHday website can be visited at: 
http://polytechday.asu.edu. 

 

 
polyTECH day main page using the ASU Drupal template 
 

 
CMS Administrator’s control panel in Drupal 
 

System administrator control panel to install the Drupal CMS 
and supporting modules 
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DATE:   November 02, 2007 
TEAM NAME:  Sheehan Alam 
PROJECT SUMMARY:  Create website for polyTECH day 

 

(1)  WEEKLY ACTIVITY SUMMARY AND PLANNING 

  
Activity Lead Participants Planned Spent Status Description 

Customer Meeting PM Sheehan, Jane, 
Ramon 

1 hour 1 hours Completed Discussed ATIC changes 

Updated content PM Sheehan .5 hour .5 hours Completed Updated front page content, added supporting material 

Estimated time for 
contact form script 

PM Sheehan .5 hour .5 hours Completed Estimated time needed to finish contact form script since 
architecture limitations are present 

Updated ATIC 
content 

PM Sheehan 1 hour 1 hours In Progress Advertise polyTECH day on ATIC sidebar, add event to 
ASPX Calendar 

 

(2)    DELIVERABLES SUMMARY 

 
# Name Purpose Primary 

Secondary 
Internal 

Iteration 
Started 

% 
Complete 

Target % 
Complete 

Iteration 
Completed 

1 polyTECH day Website Source Code that drives the polyTECH day 
website 

Primary 1 90% 50% - 

2 ATIC Website Source Code that drives the ATIC website Secondary 1 5% 10% - 
3 Contact Form Source Code that drives the ATIC contact form Internal 4 0% 0% - 

 

(3)    RISK SUMMARY 

 
# Risks History/Mitigation Strategy G Y R Opened Status Closed 
1 Unfamiliar with ATIC website 09/13 – Issue opened.  Additional preparatory work 

still needed before redesign can begin. 
9/19 – Issue closed. Priorities shifted to polyTECH 
day. Initial ATIC site bugs fixed. 

X   09/13 Closed 9/19/07 

2 ASU template breaks Drupal 9/20 – Issue opened. UTO ASU template for Drupal 
creates browser errors. 
9/23 – Issue closed. Views module solves template 
issues. 

X   9/20 Closed 9/23/07 

3 Unfamiliar with Drupal 10/04 – Issue opened. Drupal is barebones and is 
extensible through modules. Study is needed. 
10/20 – Drupal has become familiar  

X   10/04 Closed 10/20 

4 Customer changed requirements 10/04 – Issue opened. Customer changed 
requirement for posting graphic 
10/04 – Issue closed. Logo temporarily hidden 
using Drupal blocks. 
10/05 – Issue reopened. PDF needed to be updated. 
10/05 – Issue closed.  
10/08 – Issue opened. Front page content needed to 
be changed. 
10/10 – Issue closed. 

X   10/05 Closed 10/05 

5 ATIC website delayed 10/23 – Issue Opened. polyTECH day takes 
precedence over ATIC estimated changes 

X   10/23 Closed 11/2 

6 ATIC website down 11/3 – Issue opened. ATIC server is down  X  11/3 Open  

 
Status report taken from polyTECH day project. Risks are evaluated on a weekly basis. 

 



 

 
 
Iceberg list of deliverables from polyTECH day website 


