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Summary: How can innovative quality software products be built on time and within budget? - a
question frequently asked by management and product delivery specialists. Product features are
known but competitors are hard on one’s heels and the computer software industry is moving
rapidly.  Different, but integrated, standards are needed in the pursuit of building capable
processes for delivering products. Project management principles can be applied, but not in
isolation. Strategic Product Development is an approach that uses a number of industry standards
in building an organisation capable of delivering commercially successful products. Strategic
Product Development integrates the best of project management, product management, quality
management, product positioning and marketing standards. The capability of processes within the

approach are assessed and improved by using the ISO/IEC TR 15504 standard.

1. Introduction

Typical questions asked throughout a product
development life cycle include: Where to start?
What exactly to build? How will concepts be
integrated? Will the product perform? What
are the dependencies and how will they be
managed?

Product managers are faced with difficult, but
challenging tasks when it comes to product
innovation, concept development and product
commercialisation. It is not always possible to
listen to the customer and deliver exactly what
is expected. The circumstances involved in
obtaining the needs and wants for products are
influenced by individual situations. Product
innovation must take place in order to create
products and services that potential customers
do not yet know they need.

This paper presents an integrated approach that
ties many concepts together in assisting the
product development team to deliver world-

class software products. It also addresses
indirectly the fundamental skills that are
needed to make this possible.

Section 2 discusses the problems and solutions
around product devel opment.

Section 3 introduces two concepts that can
assist with the product strategy development
process.

Section 4 introduces the product development
funnel. It shows how ideas and other strategic
inputs are used to build products that can
become commercially successful.

Section 5 discusses portfolio management as a
technique to assist organisations in building the
right products at the right time.

Section 6 shows how product lines are formed
and managed. Project management principles
are used to ensure project delivery.

Section 7 discusses some of the basic
deliverables and work-products that should be
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produced in software related projects. What
does it mean to deliver a product to market?

Section 8 discusses what is needed once
products are delivered to ensure long-term
commercial success of the product. Some
basic measurements are used to evolve product
devel opment organi sations.

Section 9 brings a number of concepts together.
The learning model is used as a medium to
mature and evolve the product development
business as awhole.

Finally some satistics are presented and
Rubico’ s technology life cycle is discussed.

2. Problems and solutions
development

to product

Many books have been written, discussions
held and debates organised concerning the
reasons products fail. The public has been
conditioned to accept that software projects are
often associated with high business risks.

Discussing problems and failures, as discussed
in this document, will only skim the surface of
the vast amount of material available on this
topic. It is not intended to be comprehensive
but qualitative. These areas were selected in
the light of product-based management.

What does it really mean when we say that a
product or project failed? A definition might
be: When a product, after being defined and
committed to, did not give sufficient or any
return on investment, or was terminated
prematurely, then it is consdered a failed
product.

This definition obvioudly relates strongly to the
commercial world, where capital (financial
input) is needed for future developments.

Does this mean that all product and/or project
faillures are bad? Not at al - the learnings from
fallures are invaluable to an organisation
obvioudly assuming that learning took place
and that there is a way to disseminate the
knowledge gained from new experiences.

Failures can be classified into two categories
[1] namely:

1. “Stupid, uncaring failures’ in which the

individual/s responsible need to be
censured and

2. “Cadculated risks or honest mistakes’,
where the individual/s learnt vauable

|essons but took calcul ated risks.

Some problems and failures that have occurred
in the computer industry over the last few years
are discussed next. Some key concepts that are
needed to solve these problems are presented in
sections 2.2, 2.3 and 2.4.

2.1 Problems in context

The discussions in this section are not a
comprehensive representation of the computer
industry, but provide some background
concerning the chalenges facing product
development.

In Glass [1], Kapur, president of the Center for
Project Management, defined the seven deadly
sins of project management:
Mistaking half-baked
projects.
Dictating unrealistic project deadlines.
Assigning underskilled project managers to
high-complexity projects.

ideas for viable

Not ensuring solid business sponsorship.
Failing to break projects into manageable
entities.

Failing to ingtitute a robust project process
architecture.

Not establishing a comprehensive project
portfolio to track the progress of ongoing
projects.

Other issues include:

Stock markets and venture capital are not
sufficient to succeed:. Radical turnarounds are
needed to pull companies back on track, for
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example, Sapiens, Borland, Seer, Dynasty,
Wang, IBM, 3Com, Oracle [1].

Remember the basics: Galileo International is a
provider of electronic global distribution
services for the travel industry. They ran a
project to implement a new product called
Agile for many months over its origina
estimated time frames. As management took
control it became apparent that the basics of
project management were overlooked. Fixes
were introduced and the project delivered late
without being cancelled [1].

Not listening to customers. Technical people
are not skilled at listening to customers. They
focus on the technological achievements and
challenges and forget that customers need to
use their inventions. Business processes need
to be in place that will facilitate communication
channels.

Complexity causes confusion and costs.
Building overly complex products early in the
product’'s commercial life cycle can cause
failure. More highly skilled people are needed
as products become more complex. Start small
to test the market and then evolve the product.

No definition of “complete”. Does a product
ever reach a state of completeness? In the ever
evolving world of improvement, few products
reach a state of being fully complete. Market
demand and potential influences the level of
functionality that will be provided throughout
the product development life cycle
Completeness is normally not defined before
product development commences causing
problems in coming to a close. “Deliver less
more often”, should be a dogan used
throughout software delivery projects.

Emotional  attachments. Teams become
emotionally attached to their products. Astime
goes by and energy pours into development,
individuals become tied to products and fail to
make objective decisions. Sometimes |osses
need to be cut and direction changed.

2.2 Product management excellence

Product management is a drategic issue.
Product development starts with ideas and the
journey commences to commercialise these
ideas into tangible products. Product
management is defined to set the scene of what
Is meant by “excellence”.

Product management can be defined as [8]:
“The product manager is responsible for a
product, a product line, or several distinct
products in a group. The areas the product
manager has to deal with include packaging,
branding,  research  and  development,
engineering, and production. The manager has
to continually  appraise the product’s
performance in terms of growth targets, market
share, working capital targets, and return on
assets managed”.

In the light of this definition,
characteristics required by
management include:

the key
product

Being responsible for a product: This
requires total commitment and dedication
to the product, and intrinsic accountability.

Packaging and branding: How will the
product be presented to the outside world?
What makes people look at the features in
lieu of satisfying their business problems?

Research and development: Managing the
functional and non-functional [9] attributes
of the product. It might be that releases of
the product are produced purely to increase
performance or usability, for example, and
not necessarily functionality.

Engineering: Developing the product based
on sound software engineering principles
[5,10].

Production: Developing the product to a
robust commercial state.

Appraising the product: Accepting and
promoting continued feedback on the
product. Providing sufficient feedback into
research and development for
Improvements to take place.
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Some management practices needed to
complete the product manager’srole are [11]:

Planning and tracking of products and
related processes.

Achieving the right organisational structure
based on current and future projects.

Effective funding to get products to market.

Building and communicating business
cases to relevant stakeholders.

Training and education of the teams.
Organisational risk management.

Operations management to ensure effective
project integration and resource allocation.

Customer and interface

management.

supplier

Launching and ingtitutionalisng product
lines.

Technology forecasting and trend analysis.

Additional areas where product management
must focus include:

Direction setting and aigned of the
organisation.

The selection, training, and development of
people to ensure a capable workforce
whereby the vision can be realised.

Through people, creating, shaping and
influencing how work gets done.

Product stakeholders need to react when
problems are identified in the development of
products. It might be required that teams are
re-aligned through horizontal movements,
where team members are moved to other
teams, or re-construction of the entire team,
where the team is re-formed with new roles and
responsibilities. Failure to act or react quickly
to problematic Situations can cause delays,
possibly leading to product failures. It is better
to make a decision, be wrong, and then fix the
situation than to make no decision at al and let
the world pass by.

Product management should ensure that
releases are delivered more often in the early
days of the product’s life cycle. Great care
should be taken that the architecture is sound
and a platform is built for future development.
This requires a focus on al product issues in
the early days of delivery.

Some of the key skills required by strategic
product direction setters include: being
financially astute, having high level contacts,
and technology skills.

2.3 Leadership roles

Leaders need to lay the essential product
management foundations early on in the
development cycle. To ensure proper
execution, follow wup reviews must be
consistent and disciplined. There are “pulling”
and “pushing” roles. Ideally leaders should
spend most of their time by pulling (leading).

Pulling roles:

Direction setting: the vision, mission and
business strategies need to be trandated
into a “picture” shared and understood by
the entire team for effective execution.

Product line architect: Building the right set
of productsis vital to keep the organization
competitive.

Portfolio manager: There must be a clear
understanding of the products being
developed and to be developed. The
management of people, skills and
knowledge is another portfolio that
influences product success.

Ultimate ownership lies with the leader.
The decisions around which projects should
continue and which not, become one of the
most important aspects of aleader’srole.

Pushing role:
Launching teams involve the approval of

individual projects and version
responsibilities in a product line.
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There must be a continuous source of
positive energy from the leader. Skills and
knowledge shortages must be identified
openly and corrective plans put in place.

Projects do not reach completion unless
there is absolute commitment by the team
and team members. Building commitment
requires strong leadership and people
capabilities.

Finding and fixing problems that relate to
process, people and technology can result
in drastic improvement exercises. The
leader needs to know when to change
direction.

2.4 Management influence

outcome

on product

Organisational structures must be designed in
such a way that the senior manager stays in
close contact with the product development life
cycle al the way up to pilot development.
People such as Bill Gates, the Chairman and
CEO of Microsoft, still become involved with
the creation of ideas and then how the ideas
must be developed.
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Figure 1 Management Influence in Product
Development [2]

Management should become involved early in
the process by building the right culture and
capability to deliver innovative products. Clear
direction needs to be provided al the way
through the life cycle. The above figure shows
that management normally moves into fire-

fighting mode as problems occur when money
and time run out near the end of initia pilot
projects. By then it is too late to influence the
outcome significantly.

3. Concepts to assist with strategy

3.1 Building a capable organisation

The ISO/IEC TR 15504 [5] standard has a
capability dimension that assesses the ability of
processes to perform. Mature organisations
use this as a method of benchmarking their
capabilities against others in a certain industry.
Each level has a brief reference to the
individual and team abilities needed to
perform. The five capability levels are:

Level 1. Performed: Processes are performed
and people generally understand what needs to
be done. Work products are produced.

Level 2. Managed: Processes produce work
products and deliverables according to plan.
Work products satisfy required quality and
performance levels. Individuals working in
this environment understand the implications
of working with a defined process in assisting
the delivery process. Teams are still unsure of
how the final deliverables will be met.

Level 3. Established: Processes are performed
based on sound software engineering
principles. Processes are tailored to provide
the best fit to what needs to be delivered.
Defined process outcomes are achieved at this
level.  Individuals have obtained a clear
understanding of the abilities needed to
produce software products based on
engineering principles. Teams operate within
the limits of strategy and have a good
understanding of what is needed to deliver
predictably.

Level 4: Predictable: Defined processes are
performed consistently to achieve goas and
objectives. Predictability is high as the process
IS quantitatively managed. Individuals can
deliver product after product predictably. They
know when a process is out of control. Teams
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can decide actively when to terminate a process
under execution based on their capabilities.

Level 5@ Optimising: The processes are
repeatable and can be optimised to achieve
business goals. Process innovation drives the
ability of the organisation to become more
competitive.  The dimensions of people,
technology, and process are al considered
within the context of the organisation’s
purpose. Teams operate in the context of
strategy and purpose and changes are dealt with
proactively.

3.2 Building a “stage 4” business

The strategic role of teams in the business
plays an important role in product
development. Teams need to be balanced so
that each product area can be a source of
competitive advantage. Teams require the
environment and direction to perform at their
optimum. The risk is that teams can be pushed
to perform at a level before they are ready [3].
An evolutionary approach is required where
people and teams are educated and prepared
over time to operate a level 5 (ISO/IEC
15504).

Weelwright and Clark [2] define four stages of
evolution that a team goes through before
achieving a strategic role:

Stage 1. Minimise negative potential, be
internally neutral.

Stage 2: Match competitors, be externaly
neutral.

Stage 3. Back the strategy, be internally
supportive.

Stage 4. Pursue a distinctive, sustainable
advantage, be externally supportive.

Each stage is dependent on the previous, and is
needed to facilitate essentia learning. It isonly
once people are fully ready that they can
operate purely within strategy as being the only
direction-setting framework.

3.2.1 Stage 1. Minimise Negative Potential -
Be Internally Neutral

The team is put into a narrow operating role
with little or no input into strategy. It is
recognised that the team is necessary but is not
essential.  These people are not involved with
anything outside of their environment and
function inside of atactica role.

3.2.2 Stage 2: Match Competitors - Be
Externally Neutral

The teams understand competitors and start to
benchmark their performance. Outside
assistance is dtill required athough they
operate at a higher level than stage 1. They
still have alimited strategic role. The only way
that management can allow teams to operate at
this stage iswhen amanaged level is reached.

3.2.3 Stage 3: Back the
Internally Supportive

Strategy - Be

The teams can make decisions in the light of
business strategy. They are actively supporting
key business objectives. The function is
directed and based on their abilities to satisfy
the business objectives. People involved at this
stage have input into the business strategy.
Little outside influence is needed for this team
to function. This stage will only be reached
once the capabilities of the team are well
understood, and they operate at an established
level.

Distinctive,
Externally

3.2.4 Stage 4: Pursue a
Sustainable Advantage - Be
Supportive

Customers and other stakeholders recognise
that the team is a source of competitive
advantage.  The capabilities of the team
differentiaste the organisation from its
competitors. Team leaders understand their
strategic role and identify long-term trends and
opportunities to build capability in anticipation
of business strategy. The capabilities are
replicated into other areas of the organisation.
Delivering products consistently in line with
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organisational  strategy least

predictable pProcesses.

requires at

In order to build a stage 4 product development
organisation the following items should be
considered:

The capability of the organisation as a
whole in order to achieve predictable
outcomes. Strategic plans must be in place
to make all within the organisation aware of
the intention of the organisation to become
world-class.

A learning framework to assst in the
accelerated growth of teams and individuals
in teams. The culture of the organisation
must dictate the fact that life-long learning
IS needed.

People maturity and capability in dealing
with the evolution as different teams can be
at different stages of development. Clear
development plans need to be in place to
assist in the selection of people to perform
roles.

4. The product development funnel

Product conceptualisation and product strategic
planning begins with strategic planning at
Board level. The following diagram illustrates
some of the stimuli that influence
organisational strategy.
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Figure 2 Business Environment

Organisations operate in an environment that
influences how products are built and targeted.
It is not within the scope of this paper to
discuss the implications of the macro
environment on product delivery.

Products and services are targeted based on a
number dimensions (not a complete list):

Targeted customers: What need does the

product satisfy? How does the customer
buy products of this kind?

Suppliers: What are the influencing factors
that will inhibit or enable product delivery?

Competitors: Are the products positioned in

such a way that there are clear
differentiators?

Opportunities. How can an organisation
take advantage of the current environment
in which it operates?  New market
opportunities and diversification can take
place to generate opportunities.

The product development funnel is aimed at the
micro environment. There are number of
facets in the environment that must be
considered to set direction and implement the
funnel effectively [4].
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Figure 3 Product Development Funnel

Strategic planning and placement directly
influence the product delivery cycle, as
illustrated.

The funnel is used to take relevant inputs
required to deliver products to market
continuously. Inputs are accepted from:

Existing customers. Inputs are provided

based on current products and problems.
These are normaly the “needs’ that make
products work in the field.
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Research: Basic and advanced research

projects are used to explore new concepts
and generate innovations.

Market trends. Trends are anadysed to
assess the ability of the organisation to
capitalise on opportunities.

Strategy: This is the interpretation and
formulation of where the organisation
needs to go based on the anaysis of
available information.

Concepts are assessed throughout the funnel to
obtain a clear understanding of the commercial
realities around taking the final product to
market.

Filters are used to determine the inputs into the
eventual product. Products are classified into
product types. This is done to have optimal
methods applied based on the type of product
through the evolutionary and revolutionary
product development process. Commercial
impact is assessed on an ongoing bass.
Predictability is important as the teams can
draw from previous experiences.

All concepts and/or products under research
must be channelled through a product
development funnel. Organisational strategists
are responsible for funnel integration and team
formation in order to deliver products to
market.

4.1 Product types

Products can be classified into four main
categories. Products evolve over time and
normally start with a breakthrough. These
breakthroughs are used as platforms for other
related developments. Platform products are
used to build derivatives. Derivatives are
supported over time up to the point of
retirement.

Teams operating at stage 4 (section 2.4) can
make decisions as to which product features are
implemented when. They own the entire
funnel and development that are required to
commercialise the product.

4.1.1 Breakthrough products

Breakthrough products are products that are
significantly different to existing product
offerings. It normaly means that the
architecture has changed or components of an
existing  incomplete  architecture  were
innovated. New value propositions can be
presented to existing, but more likely, to new
customers.

The life span is normally long and is seen to be
a product that will be accepted only by early
adopters. It could mean that the business is
entering a new market.

4.1.2 Platform products

Platform products are built using breakthrough
products. Thisis where the real customer value
Is redlised. Customers will see that there is
something innovative that can be used. New
technologies and concepts are generaly
introduced with platform products.

Product families are formed to group the
different technologies and concepts together. It
could mean that the way the product is
distributed needs to change.

4.1.3 Derivative products

Derivative products are built to leverage the
investment in breakthrough and platform
products. Extensions are added in an
economical way but still within the quality
limits. The product families become more
stable as derivatives are created and deployed.

4.1.4 Support products

Support products are the small extensions that
are needed to ensure product quality. They can
aso be used by the sdes force to present
additional features on products that are nearing
the end of the life cycle.

4.2 Process standards

The ISO/IEC TR 15504 and ISO 12207 [5]
standards can be used as a basis for processes
in software related organisations. These must
evolve with all facets [4] in the business to be
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able to operate at a level where innovations can
be commercialised consistently.

Processes must enable the business to move
forward and not be a hindrance. Tailoring is
required throughout the product delivery cycle
to obtain effective results. One of the biggest
risks is that management’s understanding is not
sufficient to lead their staff.  Predictable
process behaviour is required to deliver
effectively.

Strategies should be in place whereby
continuous cycles of education, experience
acquisition and evaluations can be performed.
Each cycle will represent a step towards
becoming aworld class software provider.

4.3 Project management standards

Having a good process does not guarantee
product development success. The basics of
project management must be in place to
execute the process. Project management is
used to deliver a certain set of deliverables
within the product development funnel.

Some of the basic processes [6, 12] that must
be in place in order to manage projects are:

Scope management: Involves all aspects of
scope definition and change management.

Time management: Involves the planning
of activities as defined in the process and
includes the estimation of duration,
schedule development and control.

Cost management: Planning and control of
project related costs.

Quality management: Deals with the
prevention, detection and tracking of
issues.

Human resource management: At project
level staff planning handles all aspects of
team selection and devel opment.

Communication management: All channels
are defined and managed.

Risk management: Risks are identified and

classfied. Risk management might involve
performing research studies.

These processes will be controlled at product
development funnel and delivery cycle levels.
The macro product development plan shows all
the product lines and interdependencies with
regards to deliverables and resources. Product
categories are kept together and innovations in
the area of platform products are balanced.

4.4 Architecting the product line

Breakthrough products normally  present
significantly new and reworked architectural
designs. It means that there are untested and
unexplored areas that represent many risks, as
the products that use the architecture mature.
Architecture is the most vital area that needs
stabilization early on in the product life cycle.
Costly rework is minimized if there is a
complete and stable architecture for a product
family or product line.

Architectural snap-shots are needed to evaluate
the appropriateness relating to product
direction:

Products available today.
Products under development.
Products of the future.

Considerations when working with product
architecture include:

Products of the future.

Position: price/performance, market and
competitors.

Type: market need, contingencies.

Timing: introduction, pace of change,
market perception.

Relationships:  products for  optimal
integration and feature overlap.

Product architecture must be designed in such a
way that software component and service-
object reuse rates are high. This involves the
tight integration of project deliverables
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amongst product lines.  The Engineering
process category, as part of the ISO/IEC TR
15504 standard, has as part of its design
process an architectural design base practice.

5. Portfolio management

The entire portfolio must be managed against
business goals. Goals must include aspects that
cover innovation in order to stay competitive.
Radical ideas must not be excluded early on in
the product funnel. These ideas can form the
core of future products and present solutions,
when implemented, to existing customer
problems.

There are three macro-goals [13]:

Value maximisation: there must be tangible
value being generated by the portfolio.
Some of the elements include: long term
profitability, return on investment, the rate
and likelihood of success and value created
for customers that consider current and
future potential.

Correctly balanced portfolio: the
organisation needs to define what balance
means. Some of the elements that would
be considered are: long-term vs. short-term
projects, high risk vs. low risk, quick
return, markets that the business operates in
vs. future markets to compete in, different
product types and different project types.

Business strategic direction: the business is
ultimately run based on its strategy that will
include: financial and funding aspects,
product direction, customer and target
market, use of suppliers and partners and
the tools and equipment that will be used.

5.1 Value maximisation

Expected Economic Vaue is a method used to
maximise the commercia worth of the
portfolio. It takes into account factors such as
the:

Expected commercia value of the product,

probability of commercia success,

probability of technical success,

development costs of the projects that make
up the product,

commercialisation costs that include
marketing and launching the product.

and the nett present value of the product’s
future earnings.

It is not always feasible to follow this approach
where up-front financial calculations determine
a product’s future. There must be times when
management will continue with projects
because of an intuition. Many organisations
have built world class products even though
they were seen initially as being a looser.

Organisations should build their own scoring
models whereby the factors that are most
important to them will be considered. A
checklist might look like this:

Expected economic value, including the

assumptions that accompany the ratios and
values.

Core competencies in the organisation that
can be exploited in such a way that
innovations will occur that can yield major
returns.

Trends in the market can play a magjor role
in deciding what to build and when to build
it.

Competitive advantage and  market

perception influences all decisions.

5.2 Balanced portfolio

It is not always possible to reach a baance
amongst product lines and  projects.
Information might not be avalable or
environmental  conditions might influence
decisions. Customers play a maor role in
decisions made about what gets built. Product
management needs to make decisions that
balance existing customer value vs. what is
needed to generate new customers in the future.

Having a portfolio with breakthrough products
only, for example, presents a mgor risk, as
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there will be maturity and deployment
problems. It is advisable to have a balance of
different products at various stages of maturity
in the product family.

A checklist with a weighting mechanism,
defined by the product managers, might look
likethis:

Will customers buy the product that is
being devel oped?

Sales method and financial impact.

Technology issues that influence the
satisfaction of existing customers.

Will the product provide competitive
advantage?

Product type, maturity and the effort
needed to make it commercialy viable.

5.3 Strategic direction

Strategy in the software organisation has one
major component that everything revolves
around. Software is conceptualised, invented,
designed and built by people. Thereis adegree
of automation by using development tools, but
the thinking part is human. By far the most
expensive and dtrategically critical item is
therefore the human component.

Strategy should consider the following items:

Invention vs. delivery ability of people.
Direction should dictate clearly how
inventions are utilised and commercialised.

A “top-down” strategic alignment means

the vison and misson set dStrategy.
Management allocates money.

A 7bottom-up” strategic aignment means
that the company exploits its technology
ability and shapes the business around it.
When successful, the portfolio will look
after itself.

A “top-down, bottom-up” aignment means
that the vision and mission sets the overal
structure, but innovations could change
that. Key people have input into the
spending of money across portfolios. This

seems to be the best approach used by
innovative and  successful  software
companies.

6. Product delivery cycles

The product development funnel filters all the
product concepts up to the point where
development must start. This requires a clear
definition of features that need to be developed
over a certain time frame. Time-to-market, as
defined by product strategists, is used to
prioritise the product development cycle.

A product line is made up of a number of code
lines. Code lines are for specific technologies
and implement features for a specific release of
a product.

Architectures are realised over a number of
code and product lines. The architecture may
even change over the life cycle of a product
athough it is not likely. A product is built
once the architecture is defined and forms the
basis of future releases.

Products are built over many releases. Each
release adds functionality and becomes
incrementally bigger and more complete. It
does not mean that only one code line is used.
Many technologies can make up one release of
a product, and usage is based on relevant
strengths and weaknesses.

Figure 4 Product Delivery Cycle
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Components that are constructed during the
various code lines for a product line are used as
software assets [11]. These assets include
COTS (commercial off the shelf) software
components and are all part of the final product
family. Inter-product line dependencies are
managed by having these well-defined
components under configuration management
early on in the funndl.

7. Evolutionary or revolutionary cycle

Innovative products are normally seen to be
high risk when the time-to-market deadlines
are aggressive. Think of the funnel as a
revolutionary product development life cycle
where evolution is challenged continuoudly.
Challenges could involve the rethink of
architecture resulting in an entirely new
platform product. The key to having products
accepted by customers is to have more releases
early on in the life cycle with a tight feedback
loop.

Specidists working on features in a release
need to understand the importance of customer
acceptance and feedback.  The following
diagram is amed a having a part of or the
entire product delivered.

Technicd and management products are
needed to establish a baseline. Baselines can be
internally (technical reasons) or externally
(marketing and business) defined. It is vitaly
important that the team understands the
implications of bringing a product to a close.
Forward and backward planning techniques are
used to set the actual “work time’. For
example, two days are needed to get the team
ready and another threedays to prepare the
release.

Goal of each:
Ct P i

enough to

t Scope:
Governe

Product Delivery

Figure 5 Working the Baseline

Management products are only used to assist in
delivering the products the client sees
(technical products are delivered to the client).
Maintenance activities start once a product is
baselined and released. All defects must be
tracked to build a knowledge base about a
product’s behaviour. Root cause analysis is
critical in eliminating mistakes during the next
build. Measurements are defined before the
project starts. Metrics can be analysed and
updated based on product, process and people
behaviour. The learning model [4] is used to
evauate the findings.

Management reporting is done at the point of
baseline. All  measurement and metric
elements are populated with the latest
successes and failures. Time sheets are used to
update the actual effort where project plans
reflect the planning. The results of the project
closure processes are fed back into the funnel
and are used by product management to plan
future cycles. A number of eements are
considered before product concepts are
explored in the funnd including: project
closure feedback, customer issues, market
trends and technology strategy.

8. Shipped product

Defects, enhancements and requests are
managed once the product is shipped.

Defects identified outside the development
environment must be analysed in detail.
The cause of the defect should be
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investigated after which a corrective plan
should be implemented.

Enhancement requests can either be
because the product does not have the
selected features that the customer requires
or the product is not used as intended by
the author. The feature list of the product is
used to manage the deivery of
enhancements.

Requests can be seen as wishes. What is
required to make the product more useful ?

Internally the team needs to close off the cycle
of development before commencing with the
project closure. It is at this time that all the
measurement data are collated and metrics
updated. Some product and product family
related metrics include, and are classified into
pre-release and post-rel ease:

Pre-release:
Product size and level of re-usability.
Product defect types by phase.
Re-work effort by phase.
Project development effort.
Process failures.

Re-usable components by project and/or
product.

Productivity - time by month for activity
group / item.

Post-release:

Number of defects / enhancements /
reguests over time.

Cycle Time - time to fix defects.

Statistical reports are produced weekly,
monthly, quarterly and yearly by product
managers. The results are evaluated before any
improvement and/or education programmes
start. Metrics are also updated at this time.

Processes to manage the evolution of standards
and patterns in the various product areas are
initiated after product shipment. This normally

coincides with the evaluation process in the
learning model [4] as discussed in section 7.
Processes are normally not clearly defined in
the early stages of using new technologies and
innovations (that is early in the product
development funnel). There is interdependence
between the kinds of products that are built and
the kinds of processes used. Specidists and
product managers evolve the processes with the
products. Stage 4 organisations have the
capability to understand this evolutionary
process and manage the associated risks.

9. Learning the lessons

The Learning Model [4] is used as a tool to
help the process of “learning from one’s
mistakes and successes”. The basic principle
of thismodel is “Is there a better way of doing
things?” Understanding one's own learning
patterns will assist in increasing one's
knowledge and in return influence everyone in
the organisation. This is one of the most
important aspects of process improvement and
maturity.

The learning model is implemented at various
levels in an organisation or ingtitution. The
cycle of evolution is slower for direction setters
than for the more focused and detail-oriented
environments. Each area has its own patterns
with which to deal.

Evaluate

implementatian

Figure 6. Learning Model Processes

The process normally starts with the recording
of project experiences in ways that make future
analysis possible. These experiences are used
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during the evaluation process to determine
where things can be improved without losing
sight of the “bigger picture’”. The evaluation
process produces work-products that will be
used to enhance, improve or re-engineer
education or communication programmes.
This facilitates re-alignment of processes,
people and technology. At this point, new
training candidates can benefit from the
experiences, and existing staff can go through
cycles of re-training. The re-training
concentrates on new ideas and the areas that
change.

There is a reverse spira that indicates the
continuous feedback needed for the process to
operate effectively. Experiences are based on
what was taught during the education process.
Evaluation is based on the experiences over a
time frame.

Multilevel learning is when learning happens
across two dimensions in the organisation
namely: vertical (that is, from individual to
group to corporate) and horizontal (that is,
across product functional areas) [14]. The
learning model facilitates both methods
whereby different spirals integrate at different
points in time.

Finaly, the learning model is a high level
process that encapsulates, or co-exists with
many other models, architectures and
frameworks.

10. Discussion

The concepts discussed in this paper have been
applied at Rubico Technologies, the division at
Rubico responsible for a number of innovative
software  products. Development  of
breakthrough products started in September
1994 and now, in July 1999, development is
still continuing. In the time frame up to
September 1994, the innovations that were
used at Rubico were not viable due to certain
technological and human limitations. The
following diagram illustrates some of the major
releases [7] of the Rubico Technology Product
Family.

1.3.2
1.1.7

1994 1996 1997 1998 1999 2000

2001 2002

Time

Figure 7 Rubico Technology Product Family
Life-Line

Various innovations were produced up to
delivery and many more are anticipated.
Breakthrough products include the structure
system, virtual database that is the evolved and
extended structure system, rules engine that
includes the calculation pad and state transition
engine, generic masterfile, transaction engines,
data cube and dynamic user interface
definitions. Platform products were introduced
a every mgor release. Today there are many
projects running that are building derivative
and support products.

With reference to figure 6, releases 2, 3 and 4
are very close together. Early innovations
facilitated extended platform products that will
evolve quickly as support products are built
because more customers are coming on-line.
Refer to Appendix A for a detailled view of
events. It is anticipated that version 3 will
involve various breakthroughs where version 4
will involve the volume deployment of the
version 3 architecture. The assumptions are
based on deliveries as measured and tracked
over the last five years on the Rubico product
lines.

Many software engineering principles had to be
taught and implemented in the time frame
between 1994 and 1997. Key commercial
software development principles were new to
the new recruits and created challenges for the
education processes.

Delivery capability was (and is) challenged due
to the sale of products to various customers that
had to be implemented in the 1998 to 1999
time frame. Focusis firmly on the execution of
early innovations.
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Some of the fundamental findings in the
evaluations that took place over the last six
years were that:

Academia does not prepare individuals
properly for the “real world” of commercial
software delivery.

Decisions are made in circumstances of

resource shortage, too little funding and
unanticipated risks.

Without a maor investment in ongoing
education the deliveries that took place
would not have been possble.  The
assumption is that there will never be
sufficiently skilled and knowledgeable
people on projects.

Strong leadership in the field of software
engineering and product management based
principles is essential for the delivery of
commercia products.

Strategy and long-term planning for overal
organisational behaviour are essential to
predict how the product life cycle will
unfold. But can one really predict how
technology will evolve?

Technology specialists become tied into the
innovation cycle without getting to deliver
working products effectively. This could
be because of the focus on working with
tools and not developing tools.

Strategic product management concepts should
aways be implemented incisively with
effective follow-up.
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Appendix A. — Summary view of Rubico Technology Products life line

Time frame General happenings

1993 Pilot projects, anticipated breakthroughs based on past research.
Education focus, preparing environment.

Funnel started and concept development explored.

1994 Product architecture and initial infrastructure, breakthrough products.

Education process, technology and architecture.

Standards, patterns and process implementation focus.

Funnel explored further and initial projects put in place to evaluate
breakthroughs.

1995 Product innovation and concept development, breakthrough and
platform products.

Process and measurement focus, commercial product development
principles introduced to team.

Learning process evaluations took place to accelerate development
and new product funnels kicked off.

1996 Product delivery and stabilization.

First Deployment and testing focus.

commercial Product commercialized at end of first development funnel. Sold one

ready release | major account with three sites.

1.1.7

1997 Product innovation and new markets research, mostly in the areas of

External sales | performance.

Release 1.3.2 Total integration focus, 3 party reporting tools, etc.

Evaluations took place that resulted in major re-education of all staff.
Sold two accounts and twenty sites with implementations of over a year
each.

1998 Product portfolio enhancement from breakthroughs — reporting tools ver

Rubico 1 through 3, replication.

Releases 1.4 | Internationalization and benchmarking.

and 2.0 (late | Internal re-design phase 1.

1998) Sold seven major accounts with implementation times ranging twelve to
twenty four months. One hundred and thirty three sites to be
implemented.

1999 Independent and synchronized product delivery.

Rubico Logistics and deployment.

Release 3.0 — | Product usability and stabilization.

ramp-up from | Application partitioning.

ver 2, Release
2 updates 2.1
etc.

Sold two major accounts with thirteen sites. Ready for next wave of
major account sales.

2000 International deployment and issue handling.

Rubico Product architecture re-implementation moving towards ver 4.

Release 3.n — | Dynamic application partitioning.

commercial Non-functional attribute focus i.e. performance, scalability, robustness,
release etc.

2001 — 2005 International volume deployment and logistics management -—

breakthroughs anticipated.
Product stabilization and additional platform and derivative products.
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