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ODbjectives

» Traditional requirements methods

» Understand the difference between traditional reguirements
ethods and agile requirements methods




Outline

» Predictive, Waterfall-like Process

®» Problems with the Waterfall model

» Requirements in iterative processes

Spiral model

» Rapid Application Development (RAD)
» Rational Unified Process (RUP)

» Agile methods

®» Requirements management in Agile processes
» Agile optimizes ROI through Incremental Value Delivery



Predictive, Waterfall-Like Process

» Software development occurred in an orderly series of sequential stages
(Progress flows top to bottom, like awaterfall)

» Requirements were agreed to, a design was created, and code followed
thereafter. Lastly, the software was tested to verify its conformance to its
iIrements and design

Requirements \
Design \
Implementation \
Verification \

Deployment




Requirementsin the waterfall model:
thelron Triangle (1)

Requirements \

» Thereisaset of requirements that can be reasonably deter mined “ up front”

®» The “requirements box” implied that:

®» These requirements can be used as a basis to estimate the schedule and budget of the project.

Fixed Requirements

Morerealistically:

s  Fixed resources

and cost

Estimates Cost Schedula

\\



Requirementsin the waterfall model:
thelron Triangle (2)

» This“fixed requirements scope’ assumption has indeed been found to be ar oot
cause of project failures.

* Scope management related to attempting waterfall practices was the single largest
contributing factor for failure.”

Study of 1,027 IT projectsin the UK [ Thomas 2001]
Here's the study’s conclusion:

“This suggests that...the approach of full requirements definition, followed by a long
gap before those requirements are delivered, is no longer appropriate. The high
ranking of changing business requirements suggests that any assumption that there
will be little significant change to requirements once they have been documented is
fundamentally flawed.”




Why the waterfall model is still amongst Us ?

Predictive
Processes

1970 1980 1990 2000 2010

®» There are anumber of understandable reasons:

®» The model was itsaelf born as afix to the* codeit, fix-it, code-it- some-more-until-it’s-
uickly-not-maintainable” problem.

It appears to be logical: Understand requirements. Design a system that conforms. Code
It. Test it.

®» |t worked to a point (we did and still do ship a /ot of software using the water model).

® |t reflects a continuing market reality —customer s still do impose fixed-date/Fixed
requirements agreements on suppliers.



|terative and I ncremental Processes
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| ncreasing time-to-market pressures
» Advances in software development tools and technologies,

4

Drove the need for moreinnovative, discovery-based models

4

Theiterative processes of the 1980s and 1990s



Commit to an
approach for

the next
iteration

Review

Determine
objectives,
alternatives, and
constraints

| Partition

Plan the next

iteration

The Spiral Model

Cumulative cost

Risk
analyses

» Aninitial passaround the spiral is intended
\denify and primarily to under stand requirements

resolve risks

Evaust and perform some validation of the

alternatives

ol \ requirements before more serious
|

Requirements IT_IIF_G:IQI'IS
plan, lifecycle
plan

Concept of 8
operation

Integration

early placeholder.

development begins.

®» Thereafter, the model assumed another,
larger “spiral” intended to develop the

R dorsis o v solution in largely sequential steps of
= tht theyare coract design, coding, integration, and testing.
Spiral 5 o .
: = [ollows atraditional sequential, waterfall
Requirements still have a strong like process, but incor por ates constant

feedback.



The Rapid Application Development (RAD)

IR . oy | ™ Focuseson theiterative development and construction
T of an increasingly capable series of prototypes.
Desian » |t generally stands for any number of lighter-weight
approaches, using fourth generation languages and
Develop frameworks (such as web application frameworks),

' which accelerate the availability of working software.

Test

® From arequirements perspective, the assumption

[terative Development 1

= wasthat if you could build it fast enough beforethe
i requirements changed, you would be more
J:m successful. And if you did get it wrong, thetoolsare
sufficiently facile and lightweight that you could
—— build it again faster than you could use traditional,

Requirements

paper-based requirements discovery methods.

RAD

\



The Rational Unified Process (RUP)

Disciplines | Inception . Elaboration

Requirements
Analysis and Design
Implementation

Test

Deployment

Configuration and
Change Management

Project Management _ i . ol | o o . o

Initial Elab#1 || Elap#2 | | oSt || Copst || Const | Tran || Tran
Iterations

» \Videly adopted iterative and incremental software process model (more than amillion
practitioners)

» |ntended for large-scale applications where robustness, scalability, and extensibility are
mandatory



The Rational Unified Process (RUP)

» RUP recognized the necessary overlap of the various act/vitiesthat occurred
during the life cycle phasesof inception, eéaboration, construction, and transition.

» [For example, activities such as “requirements’ were no longer relegated to a single

Requirements activities were particularly intensive during the early inception and
elaboration phases (as illustrated by the size of the “humps’ in the diagram).

» Requirements elaboration and requirements change are considered to be a
continuous process that occurs throughout the life cycle.



Requirements In Iterative Processes

= No traditional brg, ypfront design (BUFD) requirements and design artifacts,
such as software requirements specifications, design specifications, and the
like.

® |n its place, we see a“discovery based” approach.

» Apply lighter-weight documents and models such as vision documents, use

models, and so on, which are used to initially define what s to be built.

» 7T he iterative process is applied to more quickly discover the “real user
requirements’ in early iterations, thus substantially reducing the overall risk
profile of the project.



Adaptive (Agile) Processes

» Adaptive models assumethat:

With theright development tools and practices—it was simply more cost effectiveto
writethe code quickly, haveit evaluated by customersin actual use, be “wrong” (if
necessary ), and quickly refactor it than it wasto try to anticipate and document all the
requirementsup front.

Examples of adaptive methods:

Dynamic Systems Development Method (DSDM), Feature-Driven Development (FDD),
Adaptive Software Development, Scrum, Extreme Programming (XP), Open Unified
Process (Open UP), Agile RUP, Kanban, Lean, Crystal Methods, etc.



Agile Core Principles

» Highest priority isto satisfy the customer through early and continuous delivery
of valuable software.

» \\/elcome changing requirements, even late in development.

» Deliver working softwar e (primary measure of progress) frequently, from a couple
s to a couple of months, with a preference to the shorter timescale.

» Business people and developers must work together daily throughout the
project.

Build projects around motivated individuals: Give them the environment and
support they need, and trust them to get the job done.



Agile CorePrinciples

» Conveying information to and within a development team is face-to-face
conver sation.

» Agile processes promote sustainable development. The sponsors, developers,
and users should be able to maintain a constant pace indefinitely.

» Continuous attention to technical excellence and good design enhances agility.
Simplicity is essential.

» The best architectures, reguirements, and designs emerge from self-organizing
teams.

» At regular intervals, the team reflects on how to become more effective, then
tunes and adjusts its behavior accordingly.




Agile Methodology
Maost Closely Followed

Scrum or a variant was by
far the most common agile
methodology employed.

SCrum
Scrum/XP Hybrid
" Extreme Programming (XP)
B Custom Hybrid
I Lean Development
[l Don't Know/Other

Agile Methods

» The most widely adopted
agile methods are Scrum and
XP.

» Scrum (with or without
combination with XP) is now
applied in 74% of agile
Implementations

Survey of most widely adopted agile methods. Fourth Annual State of Agile

Development Survey 2009



Extreme Programming (XP)

Key practices of XP includethe following:

1. Ateam of fiveto ten programmerswork at one location with customer
representation onsite.

2. Development occursin frequent builds or iterations, which may or may not be
rel le, and delivers incremental functionality.

equirements are specified as user stories, each achunk of new functionality
the user requires.

. Programmers work in pairs, follow strict coding standar ds, and do their own
unit testing. Customers participate in acceptance testing.

. Requirements, architecture, and design emerge over the course of the
project.



Product Sprint Sprint Woaorking
Backlog Backlog Increment of
Software

crum isan agile project management method.

» \Work isdonein “sprints,” which are timeboxed iterations of afixed 30 days or
fewer duration.

» \\ork within a sprint is fixed. Once the scope of a sprint is committed, no additional
functionality can be added, except by the devel opment team.



Scrum

Every Day, alS5-minute

meeting is held, and the

SCRUM Mazter askz the 3

questions:

17 wwhal haoee ol
accomplizhed smce the last
meeting?

2)  Are there any obztacles in
the way of meeting your
fatntaling

31 wWhat will you accomplizh

before the mes=t meeting?

SCRUM Sprint
Cycle

Product Backlog:

Prioritized list of )
features required Sprint Backlog:

by the customer Feafures fo be
done this sprint

Features are expaided
into smaller tasks.

Mew Functionality
15 demonstrated

at the end of each
sprint.




Scrum

» All work to bedoneischaracterized as product backlog, which includes new
requirements to be delivered, the defect workload, and infrastructure and design
activities.

» A Scrum M aster mentors the empowered, self-organizing, and self-accountable

t that are responsible for delivery of successful outcomes at each sprint.

» A/product owner playsthe role of the customer proxy .

A daily stand-up meeting is aprimary communication method.

» Typical Scrum guidance callsfor fixed 30 day sprints, with approximately 3
sprints per release, thus supporting incremental market releases on a 90 day time
frame.



Requirements Management in Agileis Fundamentally

Waterfall/Traditional Agile
Requirements Resources Date
Fixed ———
Value
Driven
Plan
Driven
Estimated ———=
Resources Date Requirements

®» |n the agile battle of date versus scope, the date wins. In other words, with agile
methods, we' [l fix two things, schedule and resour ces, and we'll float the scope
(requirements).



Agile Optimizes ROI Through Incremental Value Delivery

Return on Investment
Starts Here {If You Are Return on Investment
on Time) Starts Here
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Waterfall Return on Investment Agile Return on Investment

®» Sound economic principle:
The sooner we deliver afeature,
the sooner our customerswill pay usfor it



Agile Optimizes ROl Through Incremental Value Delivery

» |n waterfall, investment (cost) starts immediately and continues until delivery is
reached. No return on investment is possible until such time as all committed
requirements have been delivered to the customer, or the deadline is reached.

agile, value delivery starts with the first shippable increment. Therefore,
whether business value is measured in customer retention or incremental
pricing, return on investment starts then too.

= |f we assume the iInvestment IS constant;
ROI $$ (agile) > ROI $ (waterfall)



Agile Optimizes ROl Through Incremental Value Delivery

» Previous figure doesn’'t take into account the differential value of early market
features.

» Fxample: Early iPhone was $600 (few months of launch). Twenty four months
later, you could buy a much more powerful version for about $199, which is orne
third the price.

» Any one entering the market later with a“ metoo” product had to compete at a
much lower price.

» \Moreover, they had to invest heavily to disrupt an incumbent market of early
adopterswho are unlikely to switch as the iPhone makes its way into its users
dally lives.

Thevalue of any marketable feature decreases over time.



Agile Optimizes ROl Through Incremental Value Delivery

®» To capture the maximum gross profit, you have to bein the market first, or at least early
enough to wherethe value/pricing differential isstill in effect.

Market Value of a
Feature Over Time
] ! | I

Cumulative
Gross Margins

Value Delivery

» ROI actually increases a arate even faster than thelinear rateimplied by the previous figure.



