Priority-Driven Processes

How to design processes for projects that
use priority as a key management control

A whitepaper by
Andy Carmichael, PhD, CEng, FBCS
Vice President International Operations, Ivis Technologies

Issue 2.0

Ivis Technologies

5110 N. 44th St

Suite 200L

Phoenix, Arizona 85018
United States

Tel: +1 (602) 343-8200
Fax: +1 (602) 926-2348

WWW.ivis.com




Priority-Driven Processes

How to design processes for projects that
use priority as a key management control

Abstract

By defining the processes behind its common project types, an organization can improve
productivity, quality and compliance with its best practices. However not all processes
are created equal, and imposing rigid or inappropriate processes will be wasteful and
counter-productive. Processes which schedule activities by evaluating which activity pro-
vides the greatest payback soonest are known as priority-driven processes. They use
the priority of the deliverables as a key management control, along with the control of
resourcing levels, release dates and project scope. This change from more traditional
planning methods can improve risk management, efficiency and resource utilization and
result in faster deliveries of the key requirements.

This paper, the second part of a two-part discussion, looks at applying the process im-
provement environment xProcess to projects that use priority-driven processes. It con-
siders how to design processes that use such prioritization alongside the project pat-
terns, task patterns, artifact templates and tailored quality checking procedures that
XxProcess supports. Its companion paper, Planning By Priority, focuses more especially
on ftracking and optimizing live projects with xProcess; it is also available from
WWW.ivis.com.

Introduction

Prioritization is a key management control for scheduling project activities. In particular
the ability to re-prioritize activities throughout a project is a vital strategy for ensuring
both agility and successful outcomes. Often a successful outcome is considered deliver-
ing a project “on spec, on time and on budget”. While many would happily settle for that
often elusive goal, there is actually a higher target to shoot for. Consider this feedback
from research into corporate projects.

‘For executives, a “good” project was one that built the product that it set out to
build. A “bad” project, according to executives, was one in which the final results
ended up looking completely different to what they set out to build. Yet the mar-
ket reaction to the project that had gone through continual change was much bet-
ter than the project that had a design that was frozen in time. The way they
thought about “good” and “bad” was completely upside down. The people who
were overseeing projects assumed that the good projects were the ones that deliv-
ered to the spec. In fact, good projects are ones that deliver to the market.” Alan
MacCormack, Harvard Business School (quoted by Tom Gilb [1])

The challenge posed by the phrase “delivering to the market” is not inconsiderable. Those
who achieve it do so by seeking continual feedback throughout the project lifecycle and
continually adjusting priorities accordingly. This is why priority-driven processes have
become so important in recent years.



A companion paper [2] considers how to “plan by priority” by examining an example
project tasked with developing a retail web site. It shows how prioritizing tasks — and us-
ing automated scheduling of projects to produce visualizations such as forward-looking
Burndown and Earned-Value charts (see Figure 1) — provides improved decision support
for release scheduling and resource management.
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Figure 1. Tracking of Burndown or Earned-Value improves decision-support

In this paper we look at the implied process behind such projects and show how a team
can capture their process in xProcess from the plannable activities that they undertake.
They can then improve this process as it is used on current and follow-on projects

The defined process need not just address task planning but also aspects such as quality
control checks, artifact templates and management (for artifacts like requirements, issues,
risks, design and user documentation), workflow (for notification of participants and in-
tegration with other systems in the environment such as accounting and tracker packages)
and human resources concerns (such as the definitions of role and skill types). As organi-
zations grow the libraries of processes behind their projects, they can share best practices,
evaluate the effectiveness of process changes and optimize their standard approaches to a
wide variety of project types. In the mean time, all the projects applying the processes are
able to dynamically report status changes, target changes and scope changes achieving
both improved agility, and demonstrable compliance and auditability.

To define a process in xProcess a number of process elements are available, such as:

° Task patterns ° Gateway types
° Folder patterns ° Category types
° Project patterns ° Expense types

° Artifact types ° Actions

° Role types



In the subsequent sections of the paper we will consider what these elements are and how
they support process definition, and the planning and execution of projects following the
process. There are many examples of defined processes for agile software development
and the one we will model here is based on principles that they all share. By and large the
process uses terminology from Feature-Driven Development (FDD) which is an approach
developed by Jeff De Luca, Peter Coad and others [3, 4]. Equally users of methods such
as XP [5], DSDM [6], Scrum [7], Evo [1] and UP [8] should find this material relevant
and applicable to their processes too. Naturally terminology and templates differ, but
these are the easiest parts of a process to modify.

The key common aspect of all these processes is that they are priority-driven, which
means that the ordering of activities is determined by the incremental business value of
the product they produce, rather than by grouping types of activity into a set order. Im-
portantly tasks focus on one requirement at a time, and it is this switch to much smaller
units of independently plannable activity that give these processes their agility and eco-
nomic advantage. The “features” in FDD, “user stories” in XP, or “use cases” in UP,
are scheduled according to their priority (based on risk-benefit), and thus agility in these
methods arises from the ability to reprioritize these single requirements during the devel-
opment process. In order to support this aspect of agile methods, we start by considering
process at a finer level of granularity than with waterfall-style methods. We need to con-
sider the process around a single requirement or feature — the Feature task pattern.

A task pattern for a Feature

e Names 7] The s1mplest approach to modeling a feqture task.pattem is
to use just a single task and attach to it the artifact tem-
plates that will be used in completing the task. Figure 2
shows such a task pattern. It has three attached artifacts:

— = —Resources

& Participant (2) Word documents for Specification, Design and Test (they
B Design might equally be Wiki pages or files from some other tool).
1] Specification The pattern also defines the number and type of roles re-
W] Test Spec quired to carry out the task; in this case up to two “Partici-

pants” (the most generic role type) and it may also define
other aspects of the task such as the estimates of best-case,
most-likely and worst-case effort required to complete the task. Since the pattern is used
many times to make features in a real project, the pattern may be parameterized, and the
values of the parameters, for example the “Name” of the feature, may be used for text-
substitution in text fields and for other actions when instantiating the pattern. This simple
pattern can be very effective in many cases.

Figure 2. A task pattern

Typically however, the delivery of a single feature might involve collaboration by several
people playing different roles, that each require completed work from someone else. In
such a case it is worth considering a more complex task pattern. FDD itself [3] defines
the sub-process for a single feature, breaking it down into “Design by feature” and “Build
by feature”, each of which requires several roles that collaborate on the feature develop-
ment.
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Figure 3. More complex task pattern for a Feature

Figures 3 and 4 show yet another possible task pattern for a feature, where the task
breakdown is more focused on the required artifacts to be produced by these roles.

In this pattern we have defined five subtasks to be carried out on each feature — with de-
pendency constraints to define the ordering of the subtasks — and four different role types:
Specifier, Developer, Tester and Technical Author to ensure the auto-scheduler in xProc-
ess assigns an appropriate person to each task. In practice one person may play several of
these roles, for example being both a Specifier and Technical Author. Also some tasks
may be carried out by more than one person: in this case we have defined the “Develop”
task to require up to two developers
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Figure 4. “Go into” view of this pattern

The pattern itself consists of “prototype” elements which can be defined in a similar way
to tasks, folders and artifacts in a real project. These prototype elements are then cloned
when the pattern is used.



Having defined a pattern in this way we can “instantiate” the pattern in a project. Figure 5
shows this being done and it reveals some other aspects of the pattern, particularly the
parameters. Firstly notice that the name of the pattern “Feature” appears in the user inter-
face (seen here in the title of the

dialog) to identify the action being
Lise Tab to move between the editable fields: taken. In other words the terminol-

. Vol ogy of an organization’s own proc-

Narme Add reqgistration page ess is used in each case, rather than
Description Allows customers to register for ... requiring managers and partici-
Size 3.0 ) .
pants to learn a different terminol-
ogy. This particular pattern has
3 s | three parameters Name, Descrip-

tion and Size, which are defined by
the process definer. The wvalues
provided by users of the pattern
will tailor each pattern instance. In
[ o« |[ caner || this example the parameter values
will set the name and description
fields as well as several other at-
Figure 5. Instantiating a Feature pattern tributes related to the nominal size

of the feature.

Humber of Elements to be created: 1
[ Create multiple elements with this separatar: l
[¥lopen the editar far the first element created?

The process definer has a choice as to how parameter values will be used. If the parame-
ter has a textual value, the text can be substituted in any text field in the prototype ele-
ments (by surrounding the parameter name between a pair of $ characters). Alternatively
an “Instantiation Action” may be used to modify the elements created from the pattern
using parameter values. We can see from Figure 3 that in this case the Name parameter
has been used to set the name of the tasks in the pattern by text substitution. The text
string $Name $ appears in several places showing where the actual name provided by the
user of the pattern will appear. Similarly, though not shown on the diagram, the descrip-
tion field of the parent task in the pattern contains $Description$ in order to set this
field.

The Size parameter (which is provided as a way to provide a nominal comparison of fea-
ture sizes) is used in an “Instantiation Action” of the pattern called Set estimates. An In-
stantiation Action in xProcess is called whenever its pattern is used and tailors the pattern
to its usage context, for example setting dates relative to the current date or using parame-
ter values. The Set estimates Instantiation Action sets the size attribute of all the tasks in
the pattern as well as the best, mostLikely and worst attributes, which represent the three-
point estimates of required effort.

Actions in xProcess are written in a general scripting/rules language called OGNL [9]
which gives very general access to the underlying model in a clean and understandable
syntax. This particular action is shown in the dialog box in Figure 6'.

! The OGNL code shown in Figure 6 takes the existing values for best, mostLikely, worst and size, and
scales them by the value of size from the parameter, #Size.

6



Instantiation Actions like this may be applied to all or a selection of the prototype ele-
ments in the pattern, making this a very flexible mechanism for defining appropriate pat-
terns in a wide variety of processes. Pre-defined actions (including this one) are provided
“out of the box” in xProcess for most common uses of Actions. As well as for Instantia-
tion Actions, OGNL is used in a number of other places in xProcess, including:

» Setting default values for parameters (“Default Value Getters”)

* Providing actions which may be invoked directly by users (“User Actions”)

» Defining actions to be triggered by workflow events

* Defining States (from which state transition events are derived to trigger workflow)
» Defining process-specific rules.

= Configuring pages for the xProcess Web Client.

The Feature pattern example discussed Action

in this section has shown that patterns [, .

of different complexity may be mod- | pescription for ur action
eled from prototype objects that are
cloned when the pattern is used. Since | 4ctionName: |Bet estimates

all aspects of the prototypes are cloned | BPeeson:  best= #Size *best,
mostLikely = #Size * mostLikely,

!

on instantiation, even aspects such as worst = #5ize * worst,

. . . | size = #Size * size
typical expenses associated with tasks |
can be included for financial planning. | eppicable w: |Task v]
We have also seen that parameters, | uiecon: |Faise v
text substitution and Instantiation Ac- | Parameters: [Sie, defaultvalue(2.0), FLOAT ac..

tions may modify the objects that are
created from patterns. In the next sec-
tions we consider firstly project pat-
terns, and then patterns for planning
boundaries within processes, the main
component of which is the Task Folder [
construct.

Einish ] ’ Cancel

. Figure 6. Example of an Action
Project patterns

Generally it is important to add at least one Project pattern to a new process since this al-
lows project managers to choose the process at the same time as creating the project it-
self. It also means that the always-repeated activities of the projects — particularly startup,
closedown and overheads tasks — are included from the start of planning.

Figure 7 shows the process diagram most commonly used to describe FDD [4]. It shows
three initial activities followed by a set of iterated activities which are repeated for every
feature. Figure 8 shows a possible project pattern for FDD in the xProcess pattern editor.
As well as the four top-level FDD processes, this diagram also shows: the first timebox
folder (representing the first timed iteration of the project); a “Major Feature Set” folder
(Major Feature Sets group features by business area); and two other parent tasks for fea-
tures not expected to be scheduled within the scope of the project, and for overheads.
Subsequent iterations will be created from the timebox pattern as they are planned.
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Figure 8. FDD Project Pattern

Further detail of the project pattern can be seen in its hierarchy view shown in Figure 9.
This shows the use of a number of composite tasks that consist of a collection or selection
of pattern instances — for example the “Design by Feature - Build by Feature” task con-
sists of a number of instances of the “Feature Set pattern; the “Not This Time” task may
contain instances of either the Feature or Feature Set patterns. We can also see the struc-
ture of these patterns in this view.

Phases, Timeboxes and Prioritization

Most processes for projects divide the work into divisions such as phases, milestones,
timeboxes and releases. These planning boundaries are important in providing key moni-
toring points to ensure the work is on schedule and delivering value. In xProcess the main
ways to model such divisions are with Task Folders, Parent or Composite Tasks, and
Categories.

The tasks in xProcess form a strict hierarchy from Portfolios of Projects, through Pro-
jects, Parent Tasks down to leaf-level tasks. Any leaf-level task can become a Parent
Task by further decomposing it into subtasks. Similarly child tasks may be rolled up into
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Figure 9. Pattern Hierarchy View

larger tasks, each of which may
require multiple role types, and/or
multiple people to perform each
role type. For example if the child
tasks were removed from the task
pattern shown in Figure 3, the
remaining leaf-level task would
still be scheduled to two Devel-
opers, one Specifier, one Techni-
cal Author and one Tester’. Fur-
thermore detailed specification of
parent tasks allows a choice of
“top-down” or “bottom-up” plan-
ning, depending on whether all or
only some of the subtasks have
yet been identified.

The hierarchy is an important di-
vision of work and it is of course
often employed in traditional
planning methods, for example in
Work Breakdown Structures. For
priority driven methods to be ef-
fective however the hierarchy
must be used with care. If the
wrong dimension is used for the
decomposition it becomes hard to
see progress at a high level, and
hard to prioritize one requirement
against another. This is why FDD
uses a decomposition structure
(Major Feature Set, Feature Set,
Feature) which corresponds to the
requirements structure — the
“user-appreciated deliverables” —
rather than into the types of de-

velopment activity (as in a Waterfall-style decomposition into say, requirements analysis,
design, implementation and integration). In any case whichever decomposition form is
chosen as the primary dimension of a process, there will be other groupings of tasks that
are significant, and whatever these groupings are, it is likely that you will model them in
xProcess with Task Folders, or patterns which contain Task Folders.

Task Folders are simple structures that contain “shortcuts” (or references) to tasks and
target start and end dates. Optionally they may contain information about the relative pri-

2 On the other hand, without the child tasks and their dependencies, certain constraints would be lost from
the plan, possibly resulting in scheduling work before it could be completed.
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ority of the tasks in the folder and the relative priority of this folder, as opposed to other
folders or parent tasks in the Project.

Task Folders are not part of the task hierarchy in xProcess. Tasks may therefore be con-
tained in many different Folders for different purposes. The tasks may appear there as
part of the explicit membership of the Folder, (because the particular task, or its parent /
ancestor has been added to the folder), or because of implicit membership, for example if
the membership of the folder is defined to include a Category into which this task falls.
There can be many different reasons for defining Folders and usually it will involve the
scope (or membership) of the Folder, the target dates for the folder (when its tasks should
begin and end) and the relative priorities of the tasks in the Folder.

In the FDD-based process we are considering here, Task Folders are used to model the
following elements:

* Timeboxes (periodic review structure for the development team)
= Releases (periodic release of functionality to users)
=  Major Feature Sets (groupings of Feature Sets by business area).

Let’s take a closer look at the Timebox pattern which is shown in Figure 10. The parame-
ters and actions defined here provide a way for the project manager, the probable user of
this pattern, to set these periodic team reviews on the dates and at the frequency that
makes sense for his team.

Pattern Mame: | fTimebo:

Hidden: false
Descripkion:

The Timebox p;att-ern proviaes planning divisions For the team at periociic intervals {bypically between 1 and 6 weeks),
The default duration for this pattern is 14 days {elapsed).

This pattern provides a named Folder with target stat and end dates with priority
levels set ta ensure tasks in earlier timeboxes have higher priority and those
in later ones have lower prioriky
There are 2 Default Value Getters used:
* Mext timebox name - provides a name based on the supplied name with the final number incremented (e.qg. Timebox 02, Timebox 03, etc.)

* Mext timebox date - provides a start date based on the day following the previously defined timebo:,

One Instantiation Action is used - Set target dates and weight: - to set up the attributes of the timebox,

Parameter Groups | Parameters: Static Default Yalue: Pararmeter Type: Defaulk Yalue Getter:
= Parameters
Marme + | Timebox 01 STRING Mext timebox name (Default_Mame: ",
Description A STRING
Target Start Date A 010107 DAY Mext timebox date (Default_Mame: "T.
Duration {days) s 14 INTEGER. e
Details

Figure 10. Details of Timebox Pattern shown in the Pattern Editor

Other processes may wish to also use Task Folders for “phases” where this is preferred to
using a Parent Task. For example processes may contain phases such as Feasibility Study,
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the “Hot house” prototyping phase’, or the Deployment phase. It is even possible to en-
sure that different subtasks from patterns are prioritized within the different phases by
defining the contents of the phases by Category and categorizing the subtasks of the pat-
terns accordingly.

Of the three FDD patterns mentioned above the Major Feature Set pattern is perhaps un-
usual. One could have used Parent Tasks instead of folders to models this aspect of the
process and it certainly could not be called incorrect to do so. The reason that instead
Task Folders were used in this case was because this was found to give project managers
greater flexibility. It also means that all the top level tasks in the resulting projects have
meaningful start and end dates. Feature Sets are groups of Features which will probably
be delivered together within one release. Major Feature Sets are more groupings into
logical areas and are therefore likely to go across multiple release boundaries.

Tailoring the documents used in the process

xProcess has the capability not only for capturing the tasks within a process but the arti-
facts that are created, modified or qualified as those tasks are executed. Patterns may in-
clude templates for standard document types so that when the pattern is instantiated, the
artifact itself is created (including text substitution of parameter values). The artifact can
then be accessed and edited by navigating from the task. Artifacts may also be referenced
from patterns (as opposed to included), in which case a reference to the same artifact is
copied to the new instance of the patterns rather than making a new artifact. Both these
conditions are useful in different circumstances.

Artifacts may be used for many different purposes within software engineering processes.
For example:

° Requirements ° Issues

° Design Specs ° Risks

° Object / Data models ° User/Help documentation
° Test specs ° Standard meeting minutes
° Test results

Artifacts can be cross-referenced, linked to tasks, browsed, versioned, built from tem-
plates, and they may be edited with user-installed tools. References to artifacts may be
seen in several of the patterns that we have already reviewed — for example in Figures 2,
3 and 4.

The close linking of artifacts with the activities that create, modify or qualify the artifacts
is an important aspect of most modern project management processes. xProcess allows
this aspect to be well supported, and it is an essential consideration for process engineers
configuring their process.

3 See [10] for a process which uses this technique
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Tailored quality checking procedures

xProcess provides an execution environment for projects which is based on full version-
ing of the process, planning, time recording and artifact information. This means that in-
formation is available to process auditors seeking to improve the performance of projects,
and comparisons can be made between closely aligned methods to see the effectiveness
of process changes. A key input to understanding the effectiveness of processes, and di-
agnosing where problems may have arisen after the event, is information about how
closely required elements of the process have been followed. xProcess provides a “Gate-
way” mechanism precisely to address this issue and to act as an aide memoire for project
participants applying the process.

These quality-check definitions are simple to define and use. An example Gateway defi-
nition is shown in Figure 11. The Gateway consists of a series of questions, each with a
selection of possible answers and an indication of whether each answer is a “pass” or
fail”. Failed answers to gateways do not prevent project participants from proceeding, but
they do allow alerts or follow on actions to be raised and importantly they can be used in
auditing and improving processes after the event.

Gateway MName:
Critical Task Checklist
Description:

This gatemay should be attached to tasks {or patterns For tasks) that required additional auditable checking

Mo, Queskions: Answers For: Queskion 1: Pass/Fail:

1 Has the task been completed in compliance with applicable standards and procedures?
2 Have tests been developed for all required aspects and do the tests pass? no false

)

Are any Follow-up actions required?

Figure 11. Defining a Type of Gate-

Figure 11 shows this same Gateway in use by a project participant, who is closing a con-
trolled task using, in this case the web client for xProcess.

The possible answers of the Gateway appear as radio-button multiple choices. Any “fail”
responses require the user to enter the rationale for proceeding while in this state. These
responses can be used to plan follow up action or compare outcomes from different sce-
narios. In most cases gateways are used as process guidance for participants on projects.
However the gateways highlight to participants that they have responsibility for deviation
from standard approaches and must can record the rationale behind such a decision.

This helps to ensure good compliance with processes, and will highlight where processes
are not being followed, whether that is the fault of the process or its application.
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© xProcess 2.0 Gateway Details - Mozilla Firefox
File Edit W%iew History Bookmarks Tools Help

Back

o d = xProcess

M [E-1757 Develop] Refactor to one Interface/class : Fixed or Implemented

1. Have all the Strings in the feature been externalized?
@ ves
O There are no strings to externalize

O no {Comment Required)
Comments

2. Has the appropriate test been written?

O Mo test is necessary

O ves - and it passes

& res, but it fails at present. {Comment Required)

O no {Comment Required)
Cormments

4. Flyspray status updated to Ready for QA?
O res

QO no {Comment Required)
caomments

Figure 12. Completing the Gateway for a Task
Conclusions

To gain control of the processes behind your projects, it is essential to be able to capture
them and monitor how changes to them — or indeed deviations from them — affect produc-
tivity, agility and quality. An environment such as xProcess not only addresses the issue
of graphically modeling the processes, it is also provides the execution environment for
projects applying them. This paper has shown how to begin to define a priority-driven
process in xProcess, and how a project instantiated from the patterns of the process works
effectively. Examples of the use of Task Patterns, Project Patterns Folder Patterns, Arti-
facts and Gateways have shown mechanisms for supporting methods like FDD, which
combine agile management with effective requirements capture, modeling and planning

This paper is the third in a series on Dynamic Process Management and xProcess being
published by Ivis Technologies (see also [2, 11]). Other papers in this series, as well as
complementary materials and help with defining xProcess processes are available from
www.ivis.com. You can also provide feedback on issues raised in this paper at
xprocess.blogspot.com.
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