


Why outsource a legacy system rewrite?

Not everybody agrees on the definition of what a
legacy system is. If a system is legacy, how is
working with it any different from working with
something that is not legacy? And, what is the
opposite of legacy?

&

| think it can be simply stated that a legacy system
is a system where one cannot go in and make
sweeping changes or enhancements easily. Maybe
there is still a development team committed to
enhancing that system, but when one asks them
to change or enhance the system they give really
high time estimates for doing so or they just don't want to have anything to do with the system. It is
easier to code around that system than it is to go into the system and make sweeping changes.

When you can't get your own people to work effectively on a system, they naturally look to you for a
solution, and if there is a vendor that can provide a legacy system upgrade or a legacy system
conversion, that is an attractive solution, allowing you to put a price tag on converting the legacy system
to something modern that is much easier to work with and enhance.

| would say, in speaking to reasons for outsourcing the rewrite of a legacy system, that the fact that one
has a legacy system in my mind means that one can no longer make the changes needed to make the
system improve the way one does business or to support business operations. If you can't improve your
existing system you need a new one. The only remaining question is: "Who builds it?" And, if the
internal staff you have built your first system that had to essentially be thrown away after a certain
period of time because it could no longer be modified, then having a company with more expertise in
building maintainable software facilitate your rewrite may be an attractive option. However, if you don't
have a vendor qualified to build a maintainable piece of software, you're probably not better off
outsourcing than you would be building internally, unless (the only other caveat there is) you simply
don't have the staff to do the kind of work and don't want to hire people on a temporary basis for a
project that may last 3, 6 or 12 months.

Of course, every potential vendor for a legacy system rewrite is going to say that they're qualified, so, as
the hiring company, how do you select a vendor? How do you measure candidates? What do you look
for?

Again, everyone is going to say "Oh yeah, we can do that. We can absolutely do that." How do you sort
through it? That is tough. | think it is true in any industry or trade that there are people who are experts
in what they do and people who are not and that both will claim to offer outstanding results, so as a
consumer, as a purchaser, you always have to be able to evaluate quality through some sort of
evaluation or interviewing process.

| would say is that one of the things that sets apart quality software vendors from those of less quality is
their capability to automate the testing of the software they build. A great thing to ask when
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interviewing vendors is: "In what way will you automate the quality assurance of the product moving
forward?" (One of the reasons you may no longer be able to reliably change legacy software is that you
simply don't have the staff to fully test the system after you've made changes to it. In the strictest sense,
you could have any of your developers change it, but you won't get the results that you want as things
start breaking or you put the revised system into production and the end-of-the-month reports
somehow don't work or are botched. When you change things you don't have any confidence that
something seemingly unrelated has not been broken.)

A legacy system begins being called a legacy system after changes are made to it which introduce major
defects, and, over the course of several of these types of events, management will begin to assume, and
rightfully so, that the system cannot be reliably changed and it moves from being a living asset for the
company into being something which will stagnate and be left behind essentially. That is when an
organization moves to the conclusion that it needs a rewrite which brings back the question of how to
select a vendor.

What is the vendor's plan and how are they going to do it?

The worst thing a vendor can do is to say "Oh yeah, we'll build you a new system" and follow through by
building a brand new system that their client loves up until the project's release when 95% of the budget
has been consumed and the vendor offers: "Okay, now we're going to switch the other system off, and
we're going to switch new one on. We're just going to the move the data over in a quick beta
conversion, and then we'll be in production and we'll shoot off fireworks." That doesn't happen. It just
doesn't. You'll switch the old system off and the new one on and there will be complications.

You can't burn up the whole budget just on developing a new system. You have to have budget for
implementation and dealing with the transition.

The approach that we prefer is to grow software and not build software, and that is not just
Headspring's idea. Fred Brooks penned it in his book The Mythical Man Month. It is a decades old idea.
Grow software instead of building it, so you already have some software from doing a legacy conversion
in early stages. We like to grow a new "rewrite" system from the legacy system and ease it out of its
legacy status. (The worst thing to do is build something from scratch and then expect the pieces all to
come together at the very end in a big bang.)

In terms of selecting a vendor, you can never overlook the importance of reputation and references
from other people that have been happy with the vendor's service. That's true in any field that you
might hire somebody to do a job, but, beyond that, the plan a vendor puts out is telling. To not know or
see the results of your budget until very late in the game is a problem, and even to dedicate, if you have
an overall budget for solving a particular problem in your business, a large percentage of a budget
before you see what you really have product-wise is a problem, and although that sounds obvious it
happens almost in every project. Let's say you have almost a $500,000 project. You don't want to spend
the entire $500,000 budget before you see any return on your investment. You'd rather spend $50,000
dollars of the budget to get a piece of the software that you may put in production and begin to
leverage and get value from. Then move on, and spend the next $50,000, and so on and so forth (which
is the way we prefer to do software development).
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When you hire a company like Headspring, you'll find out within the first 10% of your budget whether or
not we can add value, and that is something you should insist on from all of the vendors you work with
because most will otherwise come up with a plan that consumes your entire budget and offers a certain
end date upon which you discover whether or not your budget solved your business problem.
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Planning and Initiation

With regards to kicking off projects, one should
not have a project with fixed budget, fixed scope,
and fixed time. It's widely known, and widely
published in project management literature, that
regardless of whether renovating an old town
courthouse or undertaking a software project, if
you try to peg the budget, try to peg the finishing
date, and try to peg the exact scope of the
deliverables up front and plan all three out before
even starting on the project then none of them
actually happen as planned.

So, what's the middle ground? What's the
workable solution? (This is what we really want to
get to.)

What we see most often at Headspring with our
software projects is that most clients go through
their own self process to get the budget approved,
and that doing so is a big deal. Often times, the —

budget is a fixed factor.
- \

As far as scope or the number of features goes, our clients always have a goal, but rarely are goals fully
specified-out at the beginnings of projects to the extent blueprints are for commercial buildings as just
creating blueprints (or the equivalent thereof) costs a lot of money.

We often find that a client does have a goal and they also have a range on the calendar for when they'd
like it delivered by, so it is the budget we most often see as the fixed factor. We help clients come up
with a goal which can be within the budget, and most often the client's goal can be accomplished within
the budget they've allocated for the project. This is where project management experience comes into
relevancy, not unlike how in the building of a custom home an experienced homebuilder is going to give
you options allowing you to build your dream house within a low budget and to build a house that
really, really suits you. Even if it's not even 6,000 square feet, it will be a house that you're really, really
happy with, and software comparably doesn't need to be massive, sprawling features everywhere across
600 screens.

The software needs to fit your business. It needs to help you do business effectively.

As with houses and cars, bigger isn't better necessarily. Getting the right software is what you really
want.

One of the things we do at Headspring is to help clients meet their goals with the budget that they've set
forth. It's a rare situation where we can't help them meet their business needs.
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So what are the challenges when a client has a project with a fixed budget? Once a team starts building
the client may start doing kind of a "gold plating." How do you maintain the scope relevant to the
budget?

This is where the conventional wisdom in the Agile methodology sort of breaks down. (We employ Agile
at Headspring and an Agile process is really the context of this topic.) The widely accepted vision of Agile
suggests you just get started and you just start iterating and you just work two weeks at a time, and, lo
and behold, like magic, everything will work itself out. This is rarely, rarely true. In reality, you have to
have a solid plan going in.

In building a house one doesn't start construction
from the napkin sketch. One doesn't start
construction with an eight inch drawing. You have
to spend a little bit of time building a blueprint.
Now, you may go ahead and start building the
foundation well before the detailed electrical
drawings are completed, and that's just fine
because as long as you've specified-out out
enough information on the blueprints, you may
indeed build the foundation and you're going to
be okay.

In software, even though we're not bound by physical materials, it's the same thing. We don't have to
spec out everything just to get started, but we have to spec out what we're going to get started on. If
we're going to get started on a customer listing/customer search style of functionality for a call center,
we have to specify what the behavior is going to be.

In escaping the waterfall model or Big Design Up Front (BDUF) and creating large SRS documents a huge
part of the industry has gone from over-specifying (trying to specify the entire application before
beginning on anything) to swinging all the way to the other extreme by not specifying anything in favor
of just starting and trying to figure things out along the way.

You have to have moderation. You have to be balanced. You have to be somewhere in the middle, and
we have found that iterating small milestones is very, very valuable.

Each of the milestones must be comprehensively planned if you expect to reliably achieve the milestone
and have any accuracy in the estimate that you're going give for the milestone.

A milestone is 2 to 4 weeks of work. Anyone should be able to plan, estimate and adequately specify 2
to 4 weeks of work and be able to deliver it. Then just rinse and repeat fully. (Plan out the next
milestone and execute it.) You don't have to plan a full year's worth of the project, but you should be
able to plan out several weeks comprehensibly.

When people have a little more stake in a project from a delivery standpoint or stakeholder's standpoint
or an executive sponsor's standpoint they will be empowered with the ability to always, always check
would be development against the goal of the project. This provides daily guarding against straying from
the goal. Whenever a team starts discussing a feature and what it needs to do in specifyinga 2 to 4
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week iteration, it will be checked against the project vision and the overall goal of what is really needed
to be done for the business in mind. If everyone is thinking about and checking against the goal and its
constraints then a team is going to be mitigating risks pretty well.

Some people may just want a fancy feature that has got some sort of Ul widget that they "just have to
have" and that could lead to some hard conversations. What checks and balances does Headspring
employ to help with that?

We're not just programmers. We're a consulting company, and anytime you throw in the word
"consulting" that throws in the words "opinions" and "recommendations" and bringing experience from
a multitude of other clients and other projects to bear on an immediate project. One thing that we
consistently ask clients whenever they describe what a feature needs to do is the question: "Are you
sure you want to spend that much?" Asking a question that way gets the client thinking: "Is there an
alternative that | may spend less upon to get the same amount of value?" Having such a dialog to
present a client with alternatives for how to accomplish the same business goal by investing less is
always a sound business conversation to have.

7 headspring.com
1-877-459-2260



What is a variable scope project?

A variable scope project is one where there is guidance as to what the goal is but the development team
is going to figure out the scope along the way.

Now in some sense every
project does have variability
about it because in a project
of any sufficient size no one
can define in sufficient detail

v . all of the information about
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the project. A lot of that detail
is going to have to be
discovered along the way, and
that is pretty well accepted
industry knowledge at this
point (whereas a decade ago it
was very common to attempt
to define all of the details
before get started on any bit
of a project).

Today variable scope is widely accepted, and in actuality the trend has probably gone too much towards
the other extreme in favor of defining projects as one goes. You should beware of a project of
completely variable scope where you just go week to week and decide what to build during the week.
Such a project is likely going to fail in the larger sense, and yet if you attempted to define all the features
up front before you started anything you're likely to fail as well in that extreme too.

So what is the happy medium?

The happy medium is to define small issue milestones, 6-week to 3-month milestones, and to have the
definition of each milestone be very crisp. Now with that in mind, there will be six weeks to three
months to bridge before being able to declare success or being able to see that there's more risk or
challenges or work necessary to achieve a milestone.

In the later case, perhaps then you'll scale the milestone back. Alternatively, maybe you'll achieve the
milestone early.

It's very important to have a very concrete measure of success, very early and very frequently, and it is
then, with a small definition for success, that variability of the scope is to your advantage.

To software development, one can draw the analogy that just as there is not just one house that one can
construct for a family to protect it from the elements, and that adequate homes may range in budget
from 50 thousand dollars to 50 million dollars, that it is also true that home constructions have budgets
with objectives to work within. Typically, the budget is fixed and the timeline is somewhat well known.
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Software can be equally disparate in the effort required to produce a product that meets the needs of
its users. You if you need a system that meets certain objectives within six weeks to three months you
could scale the sophistication of the software design to fit the timeline. Particularly when you have a
fixed budget (and virtually ever organization has some budget that they need to stay within), then any
implementation projects, whether they be IT or otherwise, can be defined in feature set by their budget.

In a project, typically the budget is somewhat fixed, the timeline is somewhat well known, and the
objectives are somewhat fixed, but the implementation of those key objectives in software can vary
based on the available of resources. If you understand this at the beginning of the project you be much
better situated to deal with the challenges of the project.

Variable scope gives a huge advantage to the client in a software implementation, giving the
stakeholders the ability to change their minds in the middle of a project if they find an area of higher
value for budget allocation.

A Headspring example: A simple Microsoft Access reporting tool was built for a client, and afterwards,
the client realized that it would be more advantageous to extend the capabilities of the tool to allow for
data entry than it would be to replace an existing data-entry tool with another solution. The original
budget allocated to build a data-entry tool was reallocated to extend the reporting tool and the client
was thrilled with what was produced.

A variable scope project provides opportunities to change priorities along the way to really explore
objectives that may not have existed upon beginning the project.

On a high level, the three canonical pillars of any kind of project, software or not, are time, budget, and
scope. At Headspring we have found that most clients needing custom software have an initial budget in
mind that is pretty small in range, but that they need to achieve a specific capability within it, and so,
with the budget fixed, time and scope are left to consider. Often there is something on the calendar to
consider too and so, while the time has a little bit of wiggle room, it is constrained as well and thus only
scope is left undefined. The scope necessarily needs to be variable in these types of situations.

If you have a budget to spend on a software package, and you can't find a good package off the shelf,
and you've decided you need a custom software package, give us your requirements. We will either
create something that can transport six children and two adults while calling it a Cadillac Escalade EXT
(and offering all of the bells and whistles of such a product) or we can likewise create a Honda Odyssey
Minivan. Both achieve the goal of transporting people, but they are considerable different in budget. If a
budget is fixed, you need to tailor the situation to the budget.
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What written requirements do for you is separate the responsibility between analyzing the
requirements for a system and constructing said software.

Defining requirements is a skill set not every developer necessarily has. It is an intelligent division of
labor to thus have one person in the role of defining requirements in a very detailed way. Detailed
requirements include pictures of the screens to be developed (denoting exactly what the screens will
look like) and every business rule that happens behind the scenes to make the system function
properly, leaving only one way to implement the software. (There is only one way the software may
work after it is done.) By creating a division of labor a team may keep the party good at developing
requirements focused on developing requirements and the parties developing software focused on
developing software.

Written requirements also create a clear division between defects and enhancement requests by way of
source documentation on how a system should work.

Written requirements are an excellent basis for user training documentation, as they may be given to a
technical writer who may ascertain how a system was supposed to work and craft training
documentation according.

Written requirements provide a critical written record that a project should have. Once you decide that
you are only going to write one sentence on an index card and then ultimately throw that index card
away, you don't have the benefit of that documentation which can come in handy in a lot of different
areas down the road.

Documentation is absolutely necessary in any project, whether it is using the Agile principles or not and
whether the project is a software project or not. Documentation is critical in the management and
collaboration of human beings. Questioning whether written requirements are Agile or not, attempts to
juxtapose two completely unrelated concepts. Written requirements are necessary for projects and
requirements must be documented.

The way requirements are documented, whether they be on a 3" x 5" index card or in a 12 page
document, is a separate concern from the ordering of how requirements will be worked. In an Agile
project, a team does not have to define all requirements in detail before beginning the development of
the first feature. Requirements may be defined just in advance of (at the last responsible moment
before) the implementation of the software. The extent to which the features are documented has no
bearing on the ordering.
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What is incremental feature
development and why is it important
in managing scope?

Software development is very different from physical engineering
projects. In building a bridge, first of all, one needs to span a valley
or a river in some fashion to set a foundation from the start of the
bridge to the end of the bridge, followed by building some
scaffolding and layering on asphalt. There is a specific order that
you need to build horizontal layers in because of the physical
materials that you're working with, and not a single car can drive
across the bridge until you at least have one lane of asphalt poured
and the bridge stable. Software, in contrast, has very different
physical materials to such an extent that the "materials" aren't
really physical at all. (It's computer behavior.)

This gives us a possibility that is perhaps a little bit hard to understand at first. That is the possibility that
we need not construct the software in horizontal layers and that we instead have the option to
construct software in vertical slices. Imagine if a custom home builder could create the master bedroom
of your new house, get the electricity working along with the plumbing and lighting, and even finish the
sheetrock and painting allowing you to start sleeping in your master bedroom when not even the
concrete slab for the rest of your home is yet poured. Such a master bedroom would be a vertical slice
of your home. While the materials don't allow this approach in home construction, it is absolutely
possible in software construction.

An order processing system which will be used by people who oversee taking orders, a shipping
department that is going to ship the orders, and an inventory department that is going to react to the
orders (and keep itself stocked by ordering from a distributor or manufacturer) can serve as a good
example for illustrating the practical application of vertical construction. Assume that the business
either doesn't have existing software or that each department has an isolated system and that while the
business is not as efficient as it could be it is nonetheless operational. In the name of a companywide
system it would be a workable solution to first bring up maybe just an inventory system, or the first few
critical features of an inventory application, for just the inventory department to start using. The sales
department and the shipping department would continue on with their current processes and they
wouldn't benefit from any new software for a time, but one set of users in the inventory department
would be able to start deriving business value from the features delivered.

The software isn't done. It's not anywhere near completion, but it can start providing value to the
business.

It can start providing a return on a portion of the investment far before you even get halfway done with
the entire system.

The "materials" give us a lot of flexibility for achieving a return on investment much sooner than so in
physical engineering or construction projects.
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The process may allow you to mitigate some risk. It is common and correct that once a piece of software
is developed that it is released and used a little bit (whether it is in testing or actually piloted) to vet
sooner rather than later when all the other pieces may work off of it or meet the particular feature.
You've got a key piece of functionality you may actually use to see if it is going to suffice and if it
embodies the characteristics and goals you stated in the specifications.

You also have the ability to check an overall vision against it and say "This is very important, but | think
we're going to be going this way instead." (Maybe a new process or some other interesting constraints
have come into the business altering course. Maybe the company has acquired another company in the
process of the development and thus processes may need to work a little bit differently and thus the
stakeholders can see that in front of them and say "Ah, here is where we need to modify things so let's
go ahead and bring that in right now.")

That might be something that could be much more difficult or costly to do later in the game when you
have a number of other pieces in play and the production code is close to a full-fledged product.

Going back to the house analogy, should | build my bedroom picture perfect, putting in the ceiling fan,
the crown molding, the fancy mirrors, and the fancy bed spreads, before | build my kitchen?

One can do it that way or one can build out the bedroom just enough to start sleeping there. In software
it really depends on the business theme. For instance, if the goal is to get the inventory department up
and running punctually, managing suppliers with much paperwork, and there is a real need to automate
the tasks, the requirements can be met in a barebones fashion just to solve the immediate pain point
before immediately turning on order processing for a product catalog. Alternatively, if one were to start
with an online catalog before going on to an inventory system, one may decide that, because the online
product catalog is public-facing and is going to be an interface point with customers, that it is best to put
in all the bells and whistles to make the online catalog look really polished, putting in all of the usability
features so that customers have the best experience possible moving through your product catalogue in
an effort to encourage purchasing by giving them the confidence that they are dealing with a reputable
vendor. So depending on the business scene one may decide to put in crown molding and all of the
trimmings or that it is a better use of money just to put up basic sheet rock in the bedroom for a while
and invest in some other areas, getting those functional, before coming back to the bedroom to put on
some finishing touches.

Because the materials are so pliable, you have the flexibility in software to decide and determine where
you are going to get the best return on investment dollars and the way in which you spend those dollars.

But, isn't it dangerous to change software in going back and adding on other features afterwards? Isn't it
typical to see problems introduced when retouching software that has been working for a little while?

If you build with clay that dries quickly, when you try to change it later it's going to crack, but if you build
in such a way that the structure remains flexible and you use a higher quality clay that doesn't dry into a
brittle, fragile artifact, then you can custom flex it.

Now how do these analogies turn into reality?

It's your software engineering technique. The materials require software engineering to be kept so
flexible and so pliable.
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It's different from civil engineering where we value rigidity. (We value a strong foundation. We value
those steel I-beams that are going to resist bending and are going to stand for decades to come.) In
software we loathe rigidity. We loathe those features that cannot be changed.

Without touching too heavily on technical terms, there is a principal called the Open-Closed Principal
which specifies a method by which the behavior of a system can be changed and modified without
having to rip out other pieces of code. This is an example of a specific technique that can be employed
within a software engineering team that allows a team to continually modify the behavior of the
software over time without having to demolish the kitchen to change the kitchen's cabinets.

Software is very interesting because the materials are so different from those of the physical world, and
it does require a trained engineer to use the materials well.
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How to initiate a large project

What are the challenges of bootstrapping
product management for a large project?

There are some things that one will want to
accomplish at the beginning of a large project.
The first is to get the product owner really
comfortable with the domain and any legacy
systems that will be replaced by the system
you're building. Knowledge of how things are
done in a legacy system and knowledge of how a
business or organization operates are
indispensable during the execution of the
project long term.

This assumes that you've already gotten past "What's the budget?" Someone has to find the ultimate
goal. Assuming that we know the goal of the project and that it's budgeted for, how do we tactically
actually begin starting the project?

One of the most important things to start with is to not start a large project. Break the project up into
smaller projects. The large projects are the ones most at risk to fail and become projects which can't
deliver ultimate value too. It is very important to break large projects up into small projects, each one
being a major milestone and perhaps each one being a three-month project allowing one to believe
"Okay, this is a three month project and we're going to achieve success in 3 months. We're going to see
the system in production in 3 months."

A small project is not going to serve all of the various types of users that need to be served obviously,
because there is a lot of work to be done in the greater scope, but a small project (a major milestone)
can be targeted to serve perhaps one or two users of the target user groups. Those user groups are then
able to begin using the system that is grown as soon as three months into the project timeline, providing
real production feedback as the second milestone is worked upon.

It is important to get a system into production as if you cannot get users used to it in six to nine months,
you will start to be at risk for failure. Fred Brooks, in his book The Mythical Man Month, has a chart
detailing that at the 18-month mark, if a project still isn't in production and users still haven't used a
single feature, a project has a greater than fifty percent risk for failure according to Brooks' estimation.

It's very important to break a large project into small projects and then succeed on the smaller ones, one
at a time, because if you can't achieve success on something small early then you are not on track for
achieving success in the large scale.

The key is creating a rollout plan and this is where the bulk of your efforts should be in the planning
process. Create a rollout plan that is realistic and takes into account any legacy systems (and the data
migration that would have to be done from those legacy systems into what you're building) and any
integration points that you will need to build, so that what you create, in these incremental milestones
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may be integrated into the larger portfolio of applications the organization uses, and can, and this is the
most important point, be put into production.

Your planning also has to take into account other things that are often overlooked such as the procuring
of the deployment environment (the hardware necessary to put the software on), and any training
issues that will need to be done for users to get them into the new system. All of that has to be thought
of up front.

The details of what will be in each module or each releasable sub-application (piece of the larger
application) can be left to the Agile project planning process, but an idea of the milestones and the
rollout plan for the milestones is absolutely critical at the beginning of the project.

In having smaller chunks for your project, you will have smaller deliverables. How do you plan for each
of these modules? How do you start the Agile project management process? Now that you've broken up
your project into smaller projects, how do you kick start them? How do you prevent writing a huge
specifications document out of an inability to know how far to detail planning and when not to go into
detail?

Once you have the rollout plan broken up into 6-week to 3-month increments, depending on project
specifications, you may drill down into each of the 6-week to 3-month smaller deliverables and create
what Agile terminology has called a product backlog. A product backlog is a list of one or two sentence
descriptions of the goals of each of the features or function points within a deliverable, and the nice
thing about creating a smaller project within a larger project, a three month project for example, is that
one may arrive at a backlog that would be in the order of only fifty to sixty items long and thus very
attainable.

If you find that you're coming up with a list that is closer in size to one hundred fifty features it suggests
an opportunity to see if you've defined the release of your incremental application to be too large in
scope. Refactor your rollout plan to account for this. Get 50 to 60 features and estimate the size of
them. Lay them out over, again using a 3-month example, a 12-week period, and then begin to execute
finding the specific requirements for each of the features.

Get some lead time before beginning the incremental deliverables so that you have requirements ready
to go for actual development, a two to three week lead time to get some well-defined requirements. In
beginning with lead time, you can execute, on a weekly basis, staying two to three weeks ahead of the
development team with very detailed requirements that are actionable for them.

It is very important to protect the backlog. When you define a small milestone, it is very easy for some
of the stakeholders to come forward to say "We should add this in, and we should do this as well. It is
really going to be critical to this, and we don't want to paint ourselves in a corner." The concerns may be
raised in anticipation of the sixth milestone instead of an attention to the immediate milestone. You will
need to structure architecture so that you indeed don't paint yourself in a corner, but also don't go in
the opposable direction from where you need to go overall. You still have the knowledge of where you
need to go overall, but you should actively defer the items that are not in the first milestone, because it
is more important to achieve success on the first milestone and to move on, than it is to satisfy fears of
what might happen in the sixth milestone.
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Depending on the client, it may be important to have not only the backlog, which is the approved and
official feature list, but also an unbudgeted wish list for future things, so that there is a forum where
people can put in items that won't be forgotten.

Once you set the goals for a 6-week to 3-month project, any capable project manager and or architect is
going to be able to achieve success for something of that scope. That is a very short period of time.

A lot of organizations have a legacy system or more than one legacy system that will be replaced by a
new project being undertaken. A really intelligent way to order milestone prioritization in those
situations is to dedicate, depending on the length of the project of course, your first milestone or your
first couple of milestones to only replacing the features in the legacy system or systems that an
organization wishes to keep. There is obviously no point in rebuilding functionality that is not used or
not valuable, but for the functions that are valuable, it makes sense to replace those as is (or with some
minor modifications to the user interface or other productivity features) and to get those into
production. What that allows you to do is to, as is learned in driving school, separate dangers, so you
minimize the risk that the standing up of the development environment, that enables new business
processes, will be time consuming.

The first milestone or milestones then essential amount to a technical upgrade wherein the
requirements of the project may be driven by the design of an existing system. Ultimately, almost
everybody would admit you are absolutely going to need the legacy functionality to move forward, so
it's better to get that out of the way early.

Overcome the challenge of going to production, and then, incrementally or even on a biweekly or
monthly basis, begin to release small new feature sets to users and ease into growing the system rather
than releasing a massive amount of new functionality on one day. From a risk management standpoint,
there is just no comparison between the two approaches.
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How to grow a system as opposed to building a system

With regards to growing a system
instead of building it, there are lots
of lessons that have been learned
throughout the decades in
software development, and we at
Headspring prefer not to make the
mistakes of previous generations
of software development teams
and software development
vendors. This means learning from
those mistakes and researching,
what in computer science terms
are, the ancient scriptures of
software which are now three
decades old. That is pretty ancient
in software development terms.

Growing a system is what is natural. That is organic software development, to grow a system over time
and consistently test it, consistently use it, and consistently refine it.

It is much like making a clay pot where one starts with a piece of clay. As you start spinning the wheel,
you slowly morph it. You slowly ease it into the shape of a pot as opposed to building a mold and then
injecting clay into the mold or molten aluminum or something like that.

In the absence of grown development, you don't get feedback until late in the game when you try to
implement. As good as your testing is, until you put the actual users and the actual data in the actual
environment, you don't have proof that the system solves a business problem. You only have a "good
idea" prior to implementation, and, as some people's good ideas are better than others, you don't have
any evidence that the system actually solves the problem it should.

And so, the sooner you could put your idea into production, the sooner you could have real feedback
feature by feature. Many are skeptical about how soon something can actually be put into production.
You can go in production with just two small features and only one type of user.

Users can begin using the system with one initial role. Perhaps you will ultimately have 26 different user
groups, different types of security roles, or different types of people that are going to use the system.
But, if you can get the system up and running for just one of those groups of users you've delivered
some value and proved out that their day to day jobs can be affected and improved by the computer
system. Then you may grow the system user group by user group instead of waiting a significant period
of time before actually implanting the software in a production environment. This of course will help
you evaluate the capability of the vendor you hire before you spend anywhere near your entire budget.

Another thing to mention in growing systems is, one of the most common phenomena which Fred
Brooks discusses in his book The Mythical Man Month, namely, the Version Two Problem with software
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development. Ironically, what happens very, very often is that the first application offer grows. The
version one of the product helps enable the business and grows because the business starts with
absolutely nothing. And as soon as you get something of value you have people start using it. The users
then request additional features, which you add and give to them, and the system grows into something
very valuable. However, as discussed, without the proper construction techniques, that system will
become a legacy system, in other words, a system that can no longer be modified. It will most likely be
used for a fairly significant period of time, maybe even years, upon which problems will develop,
inconsistencies between the way the software operates and the way the business operates. When a
pent up demand for new features is eventually met by a system rewrite, often what will manifest is a
goal to make the new system perfect, capable of solving every problem the business has, plus every
problem the business may ever have. Typically when the new system is built, it is built with no concerted
effort to slowly bring it up alongside the existing legacy system. Instead, there is an attempt to do a
wholesale replacement, and to make the new system far different than the legacy system, which leads
to a couple of potential risks.

One, there is the risk of never feeling comfortable releasing the software because it's never going to be
perfect.

And two, there is another risk that's not discovered often until late in the process, the risk of not being
able to migrate the data captured in your existing system, into the new system, because they're really so
different from one another.

At Headspring, we actually prefer to solve the Version Two Problem by first slowly bringing up a new
system based on your old system, replacing your existing system feature by feature, and getting
production users onto the new system as quickly as possible.

Of course, once you can fully turn off the old system you are free to innovate as much as you'd like on
the new platform.

With the construction techniques we use, particularly the automated testing that we do on software, we
prevent the problem that companies run into in legacy systems which is that they can no longer change
them at some point.

And we prefer to threat load the data conversion as well so that we learn quite a bit about the shape of
the current system by the data. For instance, there may be a column in one of the tables that is null in
100% of the records. And so that tells us very definitively... Guess what? This column isn't used. So,
guess what, the field that represents that column in the Ul is also not used, therefore, that feature is not
used and that helps us understand the importance of the feature. This is an example of analysis that
contributes to the direction of the version, helps us prioritize effectively, and comes from front-loading
the data conversion.

There are many other ideas one can use to reduce risks in legacy system replacement projects. Really
there are just more lessons learned than one can count. One of the lessons learned for even us as a
company is that there are ways of approaching projects that are dramatically less risky than other
approaches, and that choosing the right approach makes all the difference in seeing the investment you
put into it result in real value.
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One of the things unfortunate about software projects is
how they differ from other investments. When you put
money into other sorts of investments, for example an
automobile, you expect a certain minimal level of return
on your investment. Even if you buy the cheapest
automobile on the market, you expect that vehicle to be
able to run for several years and take you at least 50,000
miles. However, in software projects it's very common
for one to invest a very large sum of money and get no
return on an investment, meaning the software never
gets to production. (The users never actually begin using
that system.) Software development makes the stakes
higher for really managing your risks and choosing the
right vendor to build a product.
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What makes a good product owner?

What I've found is that the terms "product owner" and "subject matter expert" often get confused with
one another. A product owner ultimately should be responsible for numerous things that a subject
matter expert will not be qualified to handle such as prioritization, constructing a vision for the product,
and a timeline for which to release the different modules of that eventual product. | see a product
owner as being the single source of requirements for a system which interacts with subject matter
experts and key stakeholders to produce the plan for building a product and releasing it in phases. A
product owner needs to be capable of interacting effectively with business stakeholders, subject matter
experts, and also a development construction team.

At Headspring, we are most successful in projects where we provide the product owner role, which then
reports to the client organization that brought us on to do the project.

The product owner role of prioritization, fielding
estimates and modifying prior priorities based on
estimates is very critical and requires a very
specific skill in order to be done well.

Many organizations don't have a need to keep
that skill on their staff. It's just not appropriate

- for a large number of businesses.
— -
But, an organization, more likely, may need to
- buy a business application <?r a record.s
w management system to assist the business or to

help manage information and the sharing of it.

The skill to understand the organization's needs and craft a solution, as well as to determine what to
trade off of the expenses for a return on investment, and to determine what to do when, who to serve
first, and what to defer, is critical to ensuring the success of a project. This skill overlaps quite a bit with
the skill that a software architect will have, but for a product owner it's not critical to know exactly how
to handle all of the raw materials in building a system. It is very critical however to be able understand
intimately how every person in an organization does their job and how they manage information while
at the same time being able to instantly jump up to 30,000 feet and have a much broader view of the
overall organization to be able to trade off functionality from one group of users to another, based on a
benefit to the overall company, and then dive right back down into another particular user's day-to-day
tasks in order to structure the system to help them do a better job. Being able to jump back out to the
abstract, and then right back down to the concrete, and back and forth, is not a common skill in a lot of
businesses, but it is critical that a product owner have this type of thinking ability.

At Headspring, it's common for a client not to have that ability, and that is okay as that is one of the
services we're here to provide. It's critical that we have it to help out a great number of our clients.

If a client does have the rare ability, that is fantastic. That client is well-positioned to analyze their needs
and come to us much further along in the planning of that particular system than most other clients.
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The role of the product owner is very critical to the success
of the system, not only from the responsibility of allocation
of budget, but also to set expectations properly upfront for
executive management, likely very concerned with where
the organization's dollars are going and certainly expecting
actual benefit that cannot be missed, not just paper status
reports.

Headspring's clients often assume they don't have the
technical expertise to construct software or write the lines of
code that are required to make software work, and so
they're often very willing to outsource that capability to us.
But, in my experience, it's the value that a company like ours
can provide in directing the construction of that software
that can be a far more important service than the
construction itself.

It's pretty clear that most companies, without prior
experience in construction, wouldn't be comfortable, for
example, drawing out the blueprints for their new office
space or leading the team to actually construct from them or
to make sure that all of the details are done on time, in the
proper order, and to reasonable engineering specifications,
and yet for many reasons we find that many clients do feel
they are capable of performing the same role for a very large
software implementation. Frankly, software
implementations can be just as complex as large buildings

with all of their plumbing, electricity, etc.

For clients that have the expertise in and prior experience of building software effectively, we are
excited to work with those kinds of individuals, but if you don't have that skill set and you don't have a
history of constructing custom software applications, in my experience it is much better to outsource
that competency to ensure greater success.
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How to create just-in-time requirements and the benefits
of this approach

Assuming that a team has a 6-week to 3-month milestone
upfront and a goal of a production date at which point a team
is to bring a business capability online, then the scope of a

just-in-time requirement is an individual feature. How does
the team come up with an individual feature?

Given a 6-week to 3-month milestone, one should have
upfront the major feature areas that will be accomplished
within the milestone which will go into production, the types
of users that will be served by the features, and perhaps the
titles (tag lines) of each feature to define them as features.
From the features, one will proceed into just-in-time
requirements for the features sequentially as one moves
through the milestone.

At Headspring we've had a lot of success creating feature specifications. This means is a sharp contrast
to a big-design-upfront approach in which a team attempts to write formal use cases for every feature
for the full breadth of a system. Instead specifications are restrained to a milestone and the writers of
the specifications must stay ahead of the development team's progress.

So we do one feature at a time thoroughly analyzing each one and this work is the domain of the
architect. The architect understands the business goals as well as the materials that are going to be used
to deliver the system, and so, the architect is well positioned to create feature specifications so that the
developers understand exactly how the feature needs to be built. For instance, does the feature need to
interface with a checkbox list or a date control? Does it need to flow data from one point to another?
Does it need to cash some data or does data need to be delivered to another part of the system
immediately? The architect has the knowledge to answer such questions, and the architect will
communicate this knowledge to the developers.

The architect is the party best suited to deliver a demo to a customer as well. Instead of waiting until the
end of a development integration to get a demo in front of a customer (at which point a customer may
suggest changes), an architect may provide feature specs to customers which will include mockups of
what screens will look like and details about business rules allowing for an intelligent discussion
between the architect and client to determine if the work specified will meet needs. The architect may
pose the questions: Is this what's necessary? Do we need to capture any other data? Does this work the
way you would expect it? Is this going help run your business?

A picture of a screen-to-be is sort of like a straw-man model the first time it is put in front of the
customer, allowing the customer to upon looking at it to really quickly say, "No, no, no, no. We need
another field for another data point. It's very clear at this point, we need another field." or "You know,
we really don't need that field." or "Yes, that's exactly what | want." or "This doesn't make any sense to
me." Either way, you get that feedback really, really quickly before you've actually spent a lot of time
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developing the software. Once you have a meeting of the minds where the customer says "yeah,
exactly, that's going to work for me" it's a pretty easy job to make software behave as agreed.

It's really an interesting dichotomy between trying to create a detailed design specification for an entire
system at the beginning of a project versus doing it one week at a time while striving to stay ahead of
the development.

If you compare the two approaches, trying to define all of the requirements in detail before you begin
has a few major drawbacks. One, it is very difficult for someone to envision something so large as multi-
month software project. It is equivalent to envisioning all of the bolts and screws on an aircraft carrier.
Large software engagements are large artifacts with thousands and thousands of moving parts, so trying
to conceive of something that interoperates properly where all of the moving parts function together is
very difficult. It is much easier to get one part working, move on to the next part, and then see how the
second part connects to the first. Two, if a team does have someone capable of architecting a large
software project upfront, someone so knowledgeable of a client's business that they are capable of
visualizing and creating such a design, it is still almost impossible for the client to understand
specifications of such detail. (Imagine presenting a complete blueprint of all of the design specifications
for an aircraft carrier to someone whose competency is in a totally different field.)

Most of our clients are not software designers. They are not in a position to accept system-wide
architecture upfront.

If you instead ask "What are the benefits of defining these detailed requirements one week at a time?"
you will find that: One, a client is in a position to understand something that would take three or four
days to build. Compared to a system-wide blueprint, it is a much smaller piece of software. It is much
easier to explain and understand. Two, once a milestone is implemented the team may use the existing
design to assist in coming up with the requirements for the next design. For example, if a team has a
screen that they are to add a field to in the name of satisfying an existing requirement, the team may
take a picture of the existing screen and produce a comp of how the screen would look with one new
field upon it. (Often in trying to define all requirements upfront, a designer will miss a requirement such
as this when crafting comps or the client will miss the need for it upon reviewing documentation, and
compensatory changes to correct after the fact draw a project away from the shape specified in the
documentation, and the said documentation, that a client has already spent 25% to 40% of a product's
budget in building, can become obsolete quickly.) Requirements built on the existing system cannot
become obsolete because they are built just-in-time.

Often as the result of trying to define all requirements upfront, it is becomes tragic to look back at how
differently a project was defined from what was ultimately produced. The feedback from clients will
prove that the initial design simply isn't acceptable, either because the architect did not have a clear
definition of what was required or because the requirements simply changed as several months of
development necessitated change. There seems a horrible waste of money that could have been
prevented by simply deciding on the details of what the development team should be building as they
build it.

Always working within the confines of milestones and incremental deliverables that can be deployed to

production is superior.

23 headspring.com
1-877-459-2260



Quality Assurance

One of the activities that is always involved in
software is quality assurance. What does that
mean to Headspring and is that a focus that
Headspring would ever cut time from to ensure a
timely delivery?

First and foremost, quality should be supreme
and prioritized above quantity. Here at S N

Headspring we are all about quality, even to the point where every project comes with a comprehensive
warranty that is included with a project's price from start to finish and after an initial project finishes we
offer an additional warranty that may continue year over year warranting against any software failure
that is encountered as a result of a defect. (We will fix defects at no charge.)

During projects, we don't charge by the hour our rent talent. We only charge from results. Our clients
need software of a certain quality capacity. We are going to deliver results. If we mess up and there are
quite a few defects and the software fails, per our warranties, it is our problem and we will resolve it.
We're selling end results hands down. That's it. The way we're structured as a business centers in quality
and requires quality in order to operate.

Quality does not mean testing, first and foremost. In fact, we do not have anyone on staff with the title
of "tester."

Now let that sink in a little bit. How do we have such high quality requirements, yet not have anyone on
staff with the title of "tester?"

Every single person involved in the project has a quality responsibility. After you've built anything, be it a
house or a bridge or a car, you need to inspect the artifact and detect flaws.

Once the flaws are already there, your options for preventing them are gone. So, while testing and
inspection of the finished product is necessary (just as one would inspect a car coming off of an
assembly line or a house after construction), we do put most of our efforts into preventing problems up
front.

We have certain checkpoints that test, not only the finished and working software, but also we test the
specifications that go into producing that software and moreover the analysis that is meant to produce
that specification. We test the business goals that are set forth that will give birth to the analysis that
then drives the rest of the process. Our quality assurance process brings many inspections as far forward
in the process as possible so that the final inspection of the working software is diminished because
we've caught so many issues so much further up the line.

First and foremost amongst goals is making sure that we are headed in the right direction and going
solve the business need, because if you're not going in that direction it doesn't matter how good the
code is. (It's the wrong code.)
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Furthermore, features have specifications for each individual function, and if your project is like the
norm, 65% of the features are rarely or never used. Schedule and budget risk may be introduced by
developing too much software, so features should be properly specified and tested, pass client
inspection (to ensure the proper number of fields are on a screen, that a button is going to do the right
thing, etc.), and be vetted and tested by a subject matter expert (maybe a user/the proper party at the
client organization) before a single line of code is written.

Then the remaining gap to fill in development may be summarized by asking: "Now that the software is
working, is it exactly as the approved specification?"

Pervasive in the entire process is automated testing at every level of the software, and the full system
testing is the most important.

There is a fad going on within the industry with unit testing, and, yes, unit testing is important, but full
system testing is where the rubber meets the road. While all of your unit tests may pass your software
may still fail if a file format is wrong. The system tests are going to fail when there is a problem. The unit
tests help developers narrow in on problems quickly.

We recommend automated testing in general along with frequent builds and frequent deployments to
UAT environments to be put in front of a client so that they may do the final inspection and close the
long loop that has all the checkpoints along the way. You have to sew the process together with
frequent UAT checkpoints, frequent milestone deliveries, and lots and lots of communication.

On average we like to close the loop every two weeks. For our larger and more risky projects we do it
every week to mitigate risk. On smaller projects, interestingly enough, it has even gone out to three
weeks and four weeks. In this, we find that there is an inverse proportion between the size of a project
and the length of the iteration.

We want movie quality up front for the requirements process and automation of software. If there are
no software testers on staff, how does the automated testing happen?

While no one holds the specific title of "Tester," every single programmer tests, and every single
programmer not only writes, but also writes tests that are going to verify functionality.

Writing a test for the first time isn't necessarily where one gains the most value as one is making sure
that the test works at that point anyways. It is a week or three months down the road when you make a
sweeping change or even a small change to another section of the software that the value becomes
obvious when the test fails alerting you to the fact that you just broke something that used to work.

As value of the test is realized, it saves you quite a bit of reputation with the client as, otherwise, as soon
as the client is surprised by something or something is broken in a fresh build of the software, you'll lose
credibility.

We're never going to prevent all instances where we introduce problems into the software. However,

we can prevent the problems from surviving up to the point where in a customer would find them.
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