
1© Copyright 2015   Ioan Toma & Srdjan Komazec & Nelia Lassiera

Web Engineering

Web Application
Development Process



2

Where are we?

# Date Title

1 5th March Web Engineering Introduction and Overview

2 12th March Requirements Engineering for Web Applications

3 19th March Web Application Modeling

4 26th March Web Application Architectures

5 16th April Developing Applications with WebML

6 23rd April Testing and Usability

7 30th April Web Technologies I

8 7th May Web Application Security

9 21th May Web Application Development Process

10 28th May Web Technologies II

11 11th June Project Management for Web Applications

12 18th June Mobile Application Development

13 25th June Final Exam
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Overview

• Introduction
– Definitions
– Requirements for a Web Application Development Process

• Rational Unified Process (RUP)
• Extreme Programming (XP)
• SCRUM
• Meta-processes
• Wrap-up
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INTRODUCTION
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The Need for a Formal Process

• Many projects are done “quick and dirty”
– Pro: shorter development times
– Con: low quality, i.e. higher operation & maintenance costs

• Two solutions:
– Adapt existing conventional software process models

• Models often provide flexibility
• But are they always a good fit?

– Develop new Web application specific process models
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Definitions: Model vs. Method 

• Process Model
– Describes the development approach in the overall context
– When something should be done
– Falls under the organizational aspects

• Examples: RUP, XP
– Heavyweight vs. lightweight – the degree of process formalization

• Method
– Describe the development approach in details
– How something should be done
– When it can be done
– Falls under content-specific aspects

• Example: a UML diagram

Presenter
Presentation Notes
e.g. If the use of a specific UML diagram is recommended to achieve a specific goal,as practiced in RUP, then this is part of the methods, because the goal pursued here is content specific.suggested to program in pairs, as practiced in XP, then this is also a methodologicalrecommendation, since the benefits of such an approach are primarily an improvement in codequalityWhile the decision to use programming in pairs is part of the XP process.
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Definitions: Model vs. Method 

• E.g. If the use of a specific UML diagram is recommended to achieve a 
specific goal, as practiced in RUP, then this is part of the methods, 
because the goal pursued here is content specific.

• If it’s suggested to program in pairs, as practiced in XP, then this is also 
a methodological recommendation, since the benefits of such an 
approach are primarily an improvement in code quality.

• While the decision to use programming in pairs is part of the XP 
process.
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Definitions: Iteration and Phases

• Iteration – a set of distinct activities that results in a software release
– Reuse accumulated knowledge.
– The same steps may occur several times.
– Experienced teams, new application domain.

• Phase – the span of time between 2 milestones
– Goal-oriented
– Risk-oriented

• Literature often erroneously speaks of phases to mean methodological 
activities, namely requirements definition, analysis, design, 
implementation, testing, and maintenance. This corresponds to an 
approach according to the traditional waterfall model, where 
methodological activities follow one another linearly.

• Risk handling postponed
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Process Requirements for the Web

• Handling short development cycles
– Fast-cycle technology & marketing

• Handling changing requirements
– Many requirements emerge after development begins
– Restructuring of data
– Evolving technologies & standards
– Strong customer involvement

• Business level decisions impact on requirements for processes
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Process Requirements for the Web

• Fixed Deadlines vs. Flexible Contents
– “Disposable” releases to demonstrate functionality
– Time is most critical (very short, e.g. 2-15 days)

• Parallel Development of Releases
– Small teams working on different versions of the application concurrently
– Largely a project management problem
– Emphasis on communication

• Handling quick reactive changes requires prototyping
• Release is defined by date not by feature anymore
• Requirements become flexible
• Such a technique is also supported by the fact that metrics for cost in 

web applications are hard to be used for long term plans
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Process Requirements for the Web

• Reuse and Integration
– Coordination among the different projects that will reuse the component
– Modeling promotes reuse
– Push the problem towards integration and increase the risk of problem spread across 

different projects

• Adapting to Complexity Level
– Process should adapt as development becomes more complex
– The more complex an application, the more formalized the process should be

• Reuse pushed by short delivery times

• Integration is a bigger problem when having third parties involved
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THE RATIONAL UNIFIED 
PROCESS
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Rational Unified Process (RUP)

• RUP is a heavyweight process framework
– Phase-oriented
– Incremental
– Iterative

• Designed for high-complexity, high-quality applications

• RUP methods are grouped into core workflows (or “disciplines”)
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4 RUP Phases

1. Inception
– Requirements, Scope, and initial Architecture

2. Elaboration
– Define architecture, platform, fixed price

3. Construction
– Finish analysis; design & coding

4. Transition
– Deliver application to customer
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RUP Core Workflows
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Key Principles Behind RUP

• Adapt the process

• Balance stakeholder priorities

• Collaboration across teams

• Demonstrate value iteratively

• Encourage abstraction

• Focus continuously on quality
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RUP’s Suitability for Web Apps

• Inception – POOR
– Assumptions may change as the project progresses

• Elaboration – POOR
– Developing suitable system outweighs measured price
– Internet largely defines system architecture

• Construction – GOOD

• Transition – GOOD
– In some cases easier because distribution is automatic
– Overkill (too heavyweight for web apps)

• Fine grained architecture: web technologies are changing fast; hard to 
have a methodology to couple with this

Presenter
Presentation Notes
Priorities of releases w.r.t. fixed costs!Fine grained architecture: web tech are changing fast; hard to have a methodology to couple with this.
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RUP & Process Requirements of Web apps

• Short development cycles:  POOR

• Changing requirements:  POOR

• Fixed deadlines, Flexible content:  POOR

• Parallel development:  FAIR

• Reuse and integration
– GOOD reuse
– POOR integration

• Adapting to flexibility level: GOOD
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EXTREME PROGRAMMING
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Extreme Programming (XP)

• XP is one of the most popular forms of agile processes
– Iterative, “test-first”
– More human-centric/feedback-oriented

• Created by Kent Beck during his work on the Chrysler Comprehensive 
Compensation System (C3) payroll project in 1996.

• Core Values
– Communication
– Simplicity
– Feedback
– Respect
– Courage
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Simplicity

• We will do what is needed and asked for, but no more. This will 
maximize the value created for the investment made to date. We will 
take small simple steps towards our goal and mitigate failures as they 
happen. We will create something we are proud of and maintain it long 
term for reasonable costs. 
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Communication

• Everyone is part of the team and we communicate face to face daily. 
We will work together on everything from requirements to code. We will 
create the best solution to our problem that we can together.
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Feedback

• We will take every iteration commitment seriously by delivering working 
software. We demonstrate our software early and often then listen 
carefully and make any changes needed. We will talk about the project 
and adapt our process to it, not the other way around.
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Respect

• Everyone gives and feels the respect they deserve as a valued team 
member. Everyone contributes value even if it's simply enthusiasm. 
Developers respect the expertise of the customers and vice versa. 
Management respects our right to accept responsibility and receive 
authority over our own work.
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Courage

• We will tell the truth about progress and estimates. We don't document 
excuses for failure because we plan to succeed. We don't fear anything 
because no one ever works alone. We will adapt to changes when ever 
they happen.
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XP – A Process Overview

• Rapid Successive Releases
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XP – An Iteration View
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XP & Process Requirements of Web apps

• Short development cycles:  GOOD

• Changing requirements:  GOOD

• Fixed deadlines, Flexible content:  GOOD

• Parallel development:  GOOD

• Reuse and integration:  POOR

• Adapting to complexity level: POOR
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SCRUM

Acknowledgements – Slides from Marty Stepp ”Scrum and Agile 
Software Development” http://www.cs.washington.edu/403/

http://www.cs.washington.edu/403/
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What is Scrum?

• Scrum:

– Is an agile, lightweight process
– Can manage and control software and product development
– Uses iterative, incremental practices
– Has a simple implementation
– Increases productivity
– Reduces time to benefits
– Embraces adaptive, empirical systems development
– Is not restricted to software development projects

– Embraces the opposite of the waterfall approach…

It’s about common sense
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Scrum Origins

• Jeff Sutherland
– Initial scrums at Easel Corp in 1993
– IDX and 500+ people doing Scrum

• Ken Schwaber
– ADM
– Scrum presented at OOPSLA 96 with Sutherland
– Author of three books on Scrum

• Mike Beedle
– Scrum patterns in PLOPD4

• Ken Schwaber and Mike Cohn
– Co-founded Scrum Alliance in 2002, initially within Agile Alliance
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Agile Manifesto

Process and toolsIndividuals and 
interactions

over

Following a planResponding to 
change

over

Source: www.agilemanifesto.org

Comprehensive 
documentationWorking software over

Contract negotiationCustomer 
collaboration

over
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Project Noise Level
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Source: Strategic Management and 
Organizational Dynamics by Ralph 
Stacey in Agile Software Development 
with Scrum by Ken Schwaber and 
Mike Beedle.
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Scrum at a Glance

30 days

24 hours

Product Backlog
As prioritized by Product Owner

Sprint Backlog

Backlog tasks
expanded
by team

Potentially Shippable
Product Increment

Daily Scrum
Meeting

Source: Adapted from Agile Software 
Development with Scrum by Ken 
Schwaber and Mike Beedle.
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Sequential vs. Overlap

Rather than doing all of 
one thing at a time...

...Scrum teams do a little 
of everything all the time

Requirements Design Code Test
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Scrum Framework

•Product owner
•Scrum Master
•Team

Roles

•Sprint planning
•Sprint review
•Sprint retrospective
•Daily scrum meeting

Ceremonies

•Product backlog
•Sprint backlog
•Burndown charts

Artifacts
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Scrum Roles

– Product Owner
• Possibly a Product Manager or Project Sponsor
• Decides features, release date, prioritization, $$$

– Scrum Master
• Typically a Project Manager or Team Leader
• Responsible for enacting Scrum values and practices
• Remove impediments / politics, keeps everyone productive

– Project Team
• 5-10 members;  Teams are self-organizing
• Cross-functional: QA, Programmers, UI Designers, etc.
• Membership should change only between sprints



38

"Pigs" and "Chickens"

• Pig: Team member committed to success of project
• Chicken: Not a pig; interested but not committed

A pig and a chicken are walking down a road. The chicken looks at 
the pig and says, "Hey, why don't we open a restaurant?" The pig 
looks back at the chicken and says, "Good idea, what do you want 
to call it?" The chicken thinks about it and says, "Why don't we call it 
'Ham and Eggs'?" "I don't think so," says the pig, "I'd be committed 
but you'd only be involved."
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Sprint Planning Mtg.

Sprint planning meeting

Sprint prioritization

• Analyze/evaluate product 
backlog

• Select sprint goal

Sprint planning

• Decide how to achieve sprint 
goal (design)

• Create sprint backlog (tasks) 
from product backlog items 
(user stories / features)

• Estimate sprint backlog in hours

Sprint
goal

Sprint
backlog

Business 
conditions

Team 
capacity

Product 
backlog

Technology

Current 
product
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Daily Scrum Meeting

• Parameters
– Daily, ~15 minutes, Stand-up
– Anyone late pays a $1 fee

• Not for problem solving
– Whole world is invited
– Only team members, Scrum Master, product owner, can talk
– Helps avoid other unnecessary meetings

• Three questions answered by each team member:
1. What did you do yesterday?
2. What will you do today?
3. What obstacles are in your way?
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Scrum's Artifacts

• Scrum has remarkably few artifacts
– Product Backlog
– Sprint Backlog
– Burndown Charts

• Can be managed using just an Excel spreadsheet
– More advanced / complicated tools exist:

• Expensive
• Web-based – no good for Scrum Master/project manager who travels
• Still under development
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Product Backlog

• The requirements

• A list of all desired work on 
project

• Ideally expressed as a list of 
user stories along with "story 
points", such that each item 
has value to users or 
customers of the product 

• Prioritized by the product 
owner

• Reprioritized at start of each 
sprint

This is the
product backlog
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User Stories

• Instead of Use Cases, Agile project owners do "user stories"
– Who (user role) – Is this a customer, employee, admin, etc.?
– What (goal) – What functionality must be achieved/developed? 
– Why (reason) – Why does user want to accomplish this goal?

As a [user role], I want to [goal], so I can [reason].

• Example:
– "As a user, I want to log in, so I can access subscriber content."

• story points: Rating of effort needed to implement this story
– common scales: 1-10, shirt sizes (XS, S, M, L, XL), etc.
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Sample Product Backlog

Backlog item Estimate

Allow a guest to make a reservation 3 (story points)

As a guest, I want to cancel a reservation. 5

As a guest, I want to change the dates of a reservation. 3

As a hotel employee, I can run RevPAR reports (revenue-
per-available-room) 8

Improve exception handling 8

... 30

... 50
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Sample Product Backlog 2
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Sprint Backlog

• Individuals sign up for work of their own choosing
– Work is never assigned

• Estimated work remaining is updated daily

• Any team member can add, delete change sprint backlog
• Work for the sprint emerges
• If work is unclear, define a sprint backlog item with a larger amount of 

time and break it down later
• Update work remaining as more becomes known



47

Sample Sprint backlog

Tasks
Code the user interface

Code the middle tier

Test the middle tier

Write online help

Write the Foo class

Mon
8

16
8

12
8

Tue
4

12
16

8

Wed Thu

4
11

8
4

Fri

8

8
Add error logging

8
10
16

8
8
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Sample Sprint Backlog
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Sprint Burndown Chart

• A display of what work has been completed
and what is left to complete

– one for each developer or work item
– updated every day
– (make best guess about hours/points completed each day)

• variation: Release burndown chart
– shows overall progress
– updated at end of each sprint
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Sample Burndown Chart
H

ou
rs
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Burndown Example 1

No work being performed
Sprint 1 Burndown

0

10

20

30

40

50

60

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Days in Sprint

H
ou

rs
 re

m
ai

ni
ng



53

Burndown Example 2

Work being performed, but not fast enough
Sprint 1 Burndown
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Burndown Example 3

Work being performed, but too fast!
Sprint 1 Burndown

0

10

20

30

40

50

60

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Days in Sprint

H
ou

rs
 re

m
ai

ni
ng



55

The Sprint Review

• Team presents what it accomplished during the sprint
• Typically takes the form of a demo of new features or underlying 

architecture
• Informal

– 2-hour prep time rule
– No slides

• Whole team participates
• Invite the world
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Scalability

• Typical individual team is 7 ± 2 people
– Scalability comes from teams of teams

• Factors in scaling
– Type of application
– Team size
– Team dispersion
– Project duration

• Scrum has been used on multiple 500+ person projects
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Scaling: Scrum of Scrums



58

Scrum vs. Other Models
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WRAP-UP
That’s almost all for day…
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Things to keep in mind
(or summary)

• A good development process is important
– Reduce costs
– Allow to achieve goals
– Adapts to new problems

• Project Management is part of the meta-development process (process 
about the process)

– Minimize risks
– Enable development process monitoring
– Requires integration with the development process (“probe” points)
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Next lecture

# Date Title

1 5th March Web Engineering Introduction and Overview

2 12th March Requirements Engineering for Web Applications

3 19th March Web Application Modeling

4 26th March Web Application Architectures

5 16th April Developing Applications with WebML

6 23rd April Testing and Usability

7 30th April Web Technologies I

8 7th May Web Application Security

9 21th May Web Application Development Process

10 28th May Web Technologies II

11 11th June Project Management for Web Applications

12 18th June Mobile Application Development

13 25th June Final Exam
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Questions?
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