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1. Overview

The Microsoft Strategic Framework (MSF) provides an excellent outline for
developing software projects. However, as a framework the MSF does not provide
specific guidance as to how the various prescribed activities are performed. The MSF
does have example artifacts as output for the various activities, but again, provides little
guidance as to their appropriate use. To fill the gaps intentionally left by the MSF, the
Software Engineering Effectiveness Model (SEEM) can be easily adapted. The inclusion
of SEEM in the MSF complements the existing framework, therefore enhancing the
MSF. The result is an Enhanced Microsoft Strategic Framework (EMSF).

The Software Engineering Effectiveness Model is based on the practical application
of existing methodologies, primarily the Rational Unified Process (RUP), and eXtreme
Programming (XP). SEEM takes the philosophies, activities and artifacts from these and
other sources and blends them into an actionable methodology. All the techniques
described by SEEM have been applied on commercial software development projects,
and the techniques and artifacts have been refined over time into a pragmatic approach
to software development.

The material presented in this white paper is based on the methodology of SEEM.
SEEM balances the rigor of a methodology with a high degree of ceremony with the
simplicity of an agile methodology. Most developers have experienced a methodology
that includes processes, artifacts and deliverables that provide no value to the end
product. Most developers have also experienced the difficulty of working in an
environment where there is no process or methodology. SEEM is targeted for the sweet
spot that is the balance between the two.

As with any methodology, SEEM does not pretend to be the one and only process
that can be used effectively on all projects and all companies. Instead, SEEM provides
a starting point for developing your own processes. The following discussion maps
SEEM into the MSF framework, which together define a complete methodology for a
development organization. The synergy of SEEM and the MSF provides multiple
benefits to a development team. From an overall perspective, the MSF provides:

« excellent project management guidelines;
- clear team roles and responsibilities, and

« a solid, overall project framework.
SEEM provides additional capabilities to the development team, including
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Enhanced Microsoft Strategic Framework

a clear focus on the needs of the business;

well-defined deliverables;

« a clear mechanism for traceability;

- early consideration for testing, and

+ a well-defined recipe for following the process and creating the artifacts.

While SEEM fills the gaps in the MSF, it does not replace the MSF. SEEM provides
the perfect supplement to the MSF, as the philosophy and activities remain perfectly
consistent. Therefore, the information provided herein is intended to add to the existing
practices, phases, and philosophies of the MSF. Only the areas where SEEM
supplements the MSF are discussed herein. The entire discussion which follows
assumes the reader is intimately familiar with the MSF.

The phases as defined by the MSF serve as an excellent starting point for our
discussion. As both SEEM and the MSF represent a development process, detailing the
activities of a development team, it is appropriate to represent the Enhanced MSF
model in a UML activity diagram.

Figure 1.1 represents the phases of the EMSF depicted as a UML activity diagram.
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Figure 1.1 - EMSF Process Overview

The customer and stakeholders provide the initial information to the envisioning
phase, which are subsequently processed by the other phases. The end result of the
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process is a product provided to the customer, including all the supporting installation
information, documentation, training and other artifacts as needed.

While the model as shown represents a waterfall illustration, both SEEM and the
MSF recognize the need for iteration. The iterative nature of development is captured in
the diagram by the flows returning “up” the waterfall in the form of progressive learning.
lterative development requires that knowledge gained by progressing along the
development path is leveraged back to previous artifacts where necessary to complete
the understanding of previous efforts. Each of the phase and sub-phase diagrams
include the progressive learning feedback loop. Progressive learning not only applies to
exchange of information from one phase to a previous phase, but also to previous
artifacts within the same phase. The develop -> test -> revise activity cycle applies to all
artifacts within the development process.

As seen in Figure 1.1, each high-level activity contains the UML subsystem icon
(pitchfork) indicating that additional details are available on other diagrams. The
remainder of our discussion will follow the EMSF process details from start to finish
within the context of the process overview diagram.

The roles as defined by the MSF divide the responsibilities of the process across the
development effort. In addition to the roles defined by the MSF, two additional roles are
suggested. The first suggested role is that of architecture. There may be two sub-roles
under this guise, one for enterprise architecture, and another for application
architecture. In general, the enterprise architecture role is primarily responsible for the
logical model, as this level of abstraction defines the architectural subsystems and their
relationship to each other. The application architecture role helps with the transition from
the logical model to the physical model, and ensures the physical model / design
adheres to appropriate architectural principles. The second role is the modeler. the
modeler is the principle author of the artifacts that comprise the model at the different
level of abstraction. The modeler need not be a technology expert, nor a domain expert,
but should be well-versed in UML and the methodology described herein. The modeler
will create and maintain the model at the direction of the other team members, freeing
them to focus on domain-specific and technology issues.

In addition to the roles and responsibilities as discussed in the MSF reference
materials, each of the phases and the associated distribution of effort is further detailed
for each activity.

An overview of the distribution of the effort is provided in Figure 1.2 for reference.
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Figure 1.2 - Distribution of Effort for the EMSF Process

December 8, 2006

Copyright 2006 ArchSynergy, Ltd.



Enhanced Microsoft Strategic Framework

2. Envisioning Phase

As described by the MSF, the envisioning phase is focused on determining the
scope of the product to be developed, and building a common vision for the product
under consideration. The UML activity diagram in Figure 2.1 illustrates the
recommended supplemental activities of the envisioning phase.
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Figure 2.1 - Envisioning Phase Activities

2.1 Create Vision / Scope

The first activity of the envisioning phase is to create the vision / scope document.
As described in the MSF white papers, the vision / scope outlines the project from a
management perspective detailing the vision for the product to be developed, and the
proposed team structure to accomplish the development effort. The vision / scope also
outlines the project’s goals and constraints to provide as a clear a picture as possible to
the sponsors of the project. High-level risks are also identified to provide a balanced
perspective on the development effort.

Of additional interest to our supplemental activities is the investigation into the scope
of the project from a business requirements point of view. The additional activities
suggested by the EMSF investigate the scope of the project purely from a behavioral
perspective, identifying the business requirements and drivers for the project in terms of
what the application will do for the users and stakeholders.

The vision / scope is created primarily by the product and program managers, and
assistance may be provided by the user experience role to ensure due consideration of
the problem domain.

The vision / scope document is primarily textual and follows the format prescribed by
the MSF templates.

2.2 Application Context
The application context diagram provides a high-level graphical overview of the
environment of the product. The primary purpose of the application context diagram is

December 8, 2006 5
Copyright 2006 ArchSynergy, Ltd.



Enhanced Microsoft Strategic Framework

to help identify the customers and stakeholders of the product under consideration. The
application context illustrates the environment or ecosystem of the application from a
business perspective, and identifies the people, organizations, or systems that interact
with the application. Primary stakeholders interact directly with the application, and
include the customers, users, and legacy systems already deployed. Secondary
stakeholders are the people, organizations or systems that are affected by the proposed
application, but do not directly interact with it. Connections between the stakeholders
and the application show the flow of information between the it and the stakeholders.
Additional connections may indicate the information flowing between stakeholders.

The application context diagram is created as a team effort, but is driven by the
product and program managers. The user experience role will also play a significant
part in this effort. As the diagram nears completion, the testing role can provide
assistance with verification and validation of the results with the stakeholders.

The application context diagram is a simplified UML communication diagram with the
proposed application in the center, and the stakeholders arrayed around it represented
by the UML actor icon. Arrows with directional arrowheads indicating the flow of
information.

2.3 Stakeholder Profiles

The application context diagram identifies the stakeholders, and the connections
identify the flow of information. However, the limitations of the diagram necessitate the
addition of descriptions for each of the stakeholders to ensure they are completely
understood. The stakeholder profiles provide additional information about each
stakeholder and the information that they contribute or receive relative to the product.

Stakeholder profiles are developed in conjunction with the application context
diagram, and include the same roles and distribution of effort as contributors. The user
experience role may have increased responsibility in tracking down the details for
stakeholder profiles.

Stakeholder profiles are textual in nature, and best captured in table format in your
favorite word processor. The table includes the name of the stakeholder, a brief
description (if the name is not self-evident). The table also include the information or
artifacts provided by the stakeholder, as well as the information or artifacts provided to
the stakeholder. A template for this and other artifacts as discussed here can be found
on the Isotope 28" web site.

2.4 Use Case Diagrams

Use case diagrams represent a hierarchical model of the behaviors desired of the
application. By reviewing each of the stakeholder’s needs, and referencing the
stakeholder profiles for additional information, a collection of required behaviors are
identified and captured as use cases. The use case diagrams serve as an outline of the
behaviors, as well as an organization mechanism. Where a large number of use cases

1 http://www.isotope28.com/Templates/StakeholderProfile.doc
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are required, they are refactored into multiple diagrams, each related to the main
diagram via abstractive decompositior?. The target number of use cases in any single
diagram is 7 +/- 2. In the unlikely event that relationships other than abstractive
decomposition are required between the use cases (e.g. «includes»), the diagrams
include them as well. In the envisioning phase, the behaviors depicted by the use cases
are limited to only those representing a business workflow. No solution considerations
are included.

Use case diagrams in the envisioning phase are created primarily by the user
experience role, with support from the management roles. The development role may
be involved to clarify the behaviors required from a technical perspective, even though
the use cases at this level are non-technical. The developers may also have a better
feel for the competitive product behaviors, some of which may be required. As with the
previous artifacts, the testing role is brought in as the artifacts near completion to help
with verification and validation of the results.

Use case diagrams are created using UML use case notation. The application is
represented by the system box, and the behaviors are captured as ellipses inside the
application box. The stakeholders and users that interact with the behaviors are
represented as actors outside of the box and are connected with simple lines to those
behaviors in which they participate. Multiple sub-diagrams are threaded together by
ensuring the names of the diagrams are consistent with the abstract use cases they
represent. If the number of use case diagrams exceed one, a nested decimal® prefix is
suggested to facilitate traceability.

2.5 Use Case Descriptions

The use case descriptions provide the required details for each of the use cases
included on the use case diagrams. The use case descriptions detail the preconditions
for each use case, the workflow in a script format which describes the activities of the
participants in the use case, and concludes with measurable results as a consequence
of the use case. If applicable, variations in the workflow are also included in the
description as are exceptions in the workflow.

Use case descriptions are often created in conjunction with the use case diagrams.
As such, the same team roles apply to creating the descriptions as to the use case
diagrams. The exception is the inclusion of the testing role for considering variations
and exceptions in the use case workflow, as these will lead to test cases for the
customer acceptance test plan.

Use case descriptions are best captured in text format, preferably in a table in a
word processor. Included in the table are the name of the use case as seen on the

2 Abstractive Decomposition refers to creating a hierarchy by abstraction rather than functional decompo-
sition. See http://www.isotope28.com/SEEM/Glossary%200f%20Terms.html for more details.

3 Nested decimal prefixes for use case start with a single number, and sub-diagrams carry the same
number with unique numbers added to the right of the decimal point.
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diagram, a brief description, a list of preconditions, and a sequence of activities that
describe the workflow. The table concludes by specifying the measurable results as a
consequence of a successful workflow, any variations in the normal workflow, and any
exceptions that may prevent the workflow from completing. As before, a template for
use case descriptions can be found on the Isotope 28 web site.

The use case diagrams and associated descriptions collectively represent the usage
scenarios as described by the MSF.

2.6 Progressive Learning

A good development effort does not rely on traceability to happen on its own.
Traceability is built in the model but deriving an artifact from previous artifacts and
efforts. Derivability is the opposite sense of traceability, and guarantees that traceability
is built in to the model. One positive consequence of derivability is that the creation
subsequent artifacts serves to test the artifacts on which it is based. The inherent
testing by derivation provides the opportunity to revise the previous artifacts through
progressive learning. At each phase of development, and for each activity within each
phase, progressive learning enables a strong feedback loop to ensure derived artifacts
are consistent with their antecedents, and that the entire model remains self-consistent.

2.7 Distribution of Effort

As described in each activity above, the distribution of effort in the envisioning phase
leans toward the management roles and the user experience role. The testing role
provides additional perspective on the workflow descriptions, especially on the
variations and exceptions. Figure 2.2 is a graphical depiction of the distribution of effort.
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Figure 2.2 - Distribution of Effort for the Envisioning Phase Activities

At the completion of the envisioning phase, the team should have a solid
understanding of the scope of the product under consideration, and a complete list of
the behaviors suggested for the application from a business perspective.

2.8 Project Planning

The MSF suggests that an initial project plan with schedule be delivered at the
completion of the envisioning phase. The use cases as identified in this phase provide a
good indication of the scope of the problem to be solved, and the behaviors to be
addressed by the application. In addition, the use cases provide an excellent
mechanism for a project plan outline.

Each use case describes a complete unit of work with a measurable result and
benefit to the user. As such, the use case also provides a well-defined task for
managing the project. Each use case becomes a task in the project plan, and can be
estimated and tracked against.
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As the model of the application progresses, the use cases are divided into
subsystems, then subsystems into components, each with their own set of use cases.
As the modeling effort continues to decompose the application into more detailed use
cases, the use cases can be added to the project plan. As the detailed use cases
emerge, the project plan becomes increasingly detailed.

An excellent discussion of estimating and managing a project via use cases can be
found in the book “Applying Use Cases” 4

4 Schneider, Winters, “Applying Use Cases: A Practical Guide”, Addison-Wesley 1998. ISBN 0-201-
30981-5
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3. Planning Phase

The planning phase begins with the scope as defined in the envisioning phase, and
flushes out the details of the description of the behaviors in the problem domain. Once
the problem domain activities are well understood, they are systematically mapped into
the solution domain. The solution domain is split into two conceptual investigation
areas. The logical level of detail specifies the architectural subsystems of the
application, and models their interaction to accomplish the behaviors described by the
usage scenarios in the conceptual model. The physical level of abstraction maps each
of the behaviors of the architectural subsystems into the components, classes and
tables required for the implementation specification. As the planning phase
encompasses the bulk of the effort for the EMSF process, the phase is subdivided into
intermediate activities, each of which will be explored in the following paragraphs.
Figure 3.1 represents an overview of the planning phase activities.

Planning Phase

Usage Conceptual /
Scenarios Busmess Modeling
S ubsystem Use Cases
Progresswe Learning
Logical /Archltectural
Modeling

Component Use Cases

Progresswe Learning —
Vision / Fonctonal Prydea spocication
Scope \_ Requirements Design Modeling Model

Non-Functional
Requirements

<—— Progressive Learning

Figure 3.1 - Overview of Planning Phase Activities

3.1 Conceptual / Business Modeling

The most effective applications solve a specific, and well-defined problem for a
business. Rather than leave the applicability of a solution to a known problem to
chance, a complete understanding of the business problem to be solved is created. The
business model builds on the understanding of the behaviors in the problem domain
captured as the usage scenarios, and details the participants of the problem domain
and how they work and interact with each other to accomplish the goals of the
application. Figure 3.2 shows the activities in the conceptual / business modeling
portion of the planning phase.
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Figure 3.2 - Conceptual / Business Modeling Activities

3.1.1 Create Sequence Diagrams

Sequence diagrams in the business model are simply a graphical representation of
the workflow as detailed in the use case descriptions. If the use case workflow has been
well-written in the form of “who does what to whom?”, translation into a sequence
diagram is straightforward. Each activity in the workflow is mapped into one or more
arrows in the sequence diagram between the participants of the activity. In general, the
“‘who” and the “whom” become participants in the sequence diagram, and the “does
what” becomes the message arrow between the participants. Any data which flows
between the participants is added as a parameter to the label on the arrow. If a use
case provides a number of variations or exceptions, each may be mapped into a
separate sequence diagram. If the use case workflow is cyclic, or contains multiple
branches and decisions, an activity diagram representation may be more appropriate.

The sequence diagrams are a nearly literal translation of the use case workflow, and
as such can be initially created by a modeler. The user experience role will be the
primary source of additional information for the sequence diagram, relying on the other
roles to answer questions and fill any identified gaps.

Sequence diagrams are created using simplified UML notation for sequence
diagrams. As the primary customer for the sequence diagram is any stakeholder, the
simpler the notation is, the more understandable the diagram will be to a UML lay
person. The names of the participants should be consistent with the problem domain,
and the labels on the message arrows should be easily read and understood.
Traditional activation boxes on sequence diagrams are avoided to limit visual
complexity.
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3.1.2 Create Activity Diagrams

Activity diagrams in the business model are also graphical representations of the
workflow as detailed in the use case descriptions. Activity diagrams are prescribed if a
use case workflow has multiple branches or decisions, or if the workflow is cyclic in
nature. Parallel or concurrent activities in a use case workflow are also easy to
represent in an activity diagram if necessary. Each activity in the use case workflow is
mapped into an activity on the activity diagram. The “who” and the “whom?” of the activity
are represented as partitions (or swimlanes) on the activity diagram to ensure the
assignment of roles and responsibilities to a participant is clear. Activities may span
multiple participants, and the flows between activities may also cross participant
partitions. Any data which flows between the activities is added as parameters to the
label on the flows. Decisions are added to the diagram as diamonds with associated
questions, and the answers represented as guard conditions on the outflows of the
diamond.

The activity diagrams are a nearly literal translation of the use case workflow, and as
such can be initially created by the modeler. The user experience role will be the
primary author of the activity diagram, relying on the other roles to answer questions
and fill in any identified gaps.

Activity diagrams are created using simplified UML notation for activity diagrams. As
the primary customer for the activity diagram is any stakeholder, the simpler the notation
is, the more understandable the diagram will be to a UML lay person. The names of the
participants in the partitions should be consistent with the problem domain, and the
labels on the activities should be easily read and understood. The this and other UML
diagrams, please refer to Martin Fowler’s excellent book: “UML Distilled™.

3.1.3 Create Participant Responsibility-Collaboration (RC) Cards

The responsibility-collaboration card is a collection of all the knowledge and behavior
for each participant in a use case workflow. Each of the created sequence or activity
diagrams are examined, and the activities (as arrows on the sequence diagram, or
activities on the activity diagram) are extracted and captured on the RC card as a
behavior for each participant. The names of the activities may need to be updated to
reflect the correct “sense” of the activity as the name on the diagram is usually from the
perspective of the client, and not the participant. As activities are added, consider the
other participants involved in the behaviors, and capture them as collaborations for each
behavior. For each behavior, also consider what knowledge the participant must
maintain to accomplish the activity. The knowledge must be inferred from the behaviors,
as well as from an understanding of the participant in the problem domain. Information,
or knowledge maintained by a participant may also include a hint as to the cardinality of
the information (the number of things known). Participants can be active (people,
systems, etc.) or passive (reports, consumables, etc.)

5 Fowler, M., UML Distilled: A Brief Guide to the Standa&iObject Modeling Languagefq?,ed'r
tion, Addison-Wesley, Boston, MA, 2003.
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The RC cards are created by extracting information from the existing sequence and
activity diagrams, and can be initially created by the modeler. The user experience role
will be the primary resource for creating the RC cards, relying on the other roles as
needed.

The RC cards are captured in a text-based table in a word processor. Each
participant gets their own file with the associated information. The RC card includes the
name of the participant (as seen on the sequence or activity diagrams), a brief
description of the participant, followed by a list of knowledge and behavior. Each
element in the knowledge or behavior section may also have an collaborator listed in
conjunction. Collaborations are limited to other participants. A template for RC cards can
be found on the Isotope 28 web site.

3.1.4 Create State Diagrams

For some participants, the behavior may vary depending on the state the participant
is in. If this is the case, a state diagram can be used to illustrate the various behaviors
that are available for any given state, and how the available behaviors change in
response to external events. Each quiescent state of the participant is captured as a
state in the diagram, and the various events or triggers are represented by transitions
between the states. State diagrams are limited to a single participant, or to the entire
application.

The state diagrams are created by examining the RC card and identifying how the
behaviors may change in response to stimulus. The user experience role will be the
primary resource for creating state diagrams, relying on the other roles to answer
questions.

State diagrams are captured using UML state diagram notation. In this phase, the
level of detail is limited to retain readability by lay persons. Quiescent states are
represented as states in the diagram, and triggers or events are the arrows between the
states. Each of the arrows between states must be labeled with the trigger or event
causing the transition, and an optional guard condition and activity. The terminology of
the diagram should be consistent with the problem domain.

3.1.5 Create Relationship Diagrams

As the participants are detailed in the RC cards, and their knowledge and behaviors
determined, the relationship between participants is revealed. The static relationships
between participants are captured in a relationship diagram to illustrate the structure of
the application from the participants perspective. Relationships are extracted from the
dynamic relationships illustrated on the sequence and activity diagrams, and by the
collaborations extracted from the knowledge section of each participants RC card. The
static relationships are characterized by a relationship between participants that is
always in place, regardless of whether the application is active or not. Pure dynamic
relationships are not represented on the static relationship diagram.

Participant relationship diagrams are created by extracting information from the
preceding artifacts, and from knowledge of the problem domain. The user experience
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role will be the primary resource for creating relationship diagrams, relying on the other
roles to provide supplemental information.

Relationship diagrams are created using UML class diagram notation. As with the
other diagrams at this level of abstraction, the degree of detail is limited to improve
readability for the UML lay person. Relationships are typically limited to only aggregation
relationships and inheritance relationships. Each type of relationship should be
represented on separate diagrams for clarity. Aggregation relationships should include
cardinality on the relationship arrow to indicate the number of potential participates in
the relationship. Attributes and methods are not included on the relationship diagrams
as they are already captured in the RC cards for each participant.

3.1.6 Distribution of Effort

As described in each activity above, the distribution of effort in the business
modeling portion of the planning phase leans toward the user experience role. The
testing role provides additional perspective on each set of artifacts. Program
management may be called on to provide additional details.

Figure 3.3 is a graphical depiction of the distribution of effort.
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Figure 3.3 - Distribution of Effort for the Business Modeling Activities

At the completion of the business modeling portion of the planning phase, the team
should have a solid understanding of the problem to be solved by the application. The
use case diagrams and descriptions enumerate the required usage scenarios. At this
point the scope and complexity of the required behaviors is well understood.

3.2 Logical / Architectural Modeling

The prior activities in the development effort have focused on building a common
understanding of the problem described within the problem domain. The result is a set
of problem domain participants, and a complete understanding of their respective roles
and responsibilities captured and knowledge and behavior in RC cards. The next set of
activities map the behavioral understanding of the participants into the solution domain.

The first model created in the solution domain determines the entities, or
architectural subsystems and their roles and responsibilities for each of the behaviors
defined in the conceptual / business model. Through this activity, the participants roles
and responsibilities are further divided and assigned to architectural subsystems of the
participants.

Figure 3.4 shows the activities in the logical / architectural modeling portion of the
planning phase.
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Figure 3.4 - Logical / Architectural Modeling Activities
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3.2.1 Create Participant Use Cases

The first step of creating the logical model is to map the behaviors identified for the
participants in the previous model into use case diagrams and descriptions at the
architectural level. The conceptual model divides the behaviors of the problem domain
among the identified participants: users, systems and artifacts. If each of the
participants identified in the previous phase fulfill their identified responsibilities, the
collection of participants will meet the behavioral needs of the entire application. The
following discussion refers to a single participant, but we assume the development team
understands the need to perform the next set of activities for all participants identified in
the conceptual model

For each participant identified in the conceptual model, the behaviors are extracted
from the associated RC card and mapped directly into a use case diagram for that
participant. Where applicable, additional use cases may be added to represent the
behaviors of infrastructure not included in the problem domain. Examples of this type of
behavior are usually related to error detection and handling, logging activities, and
communication infrastructure between architectural entities. As with the use case
diagrams in the conceptual model, the use case diagrams for each participant serve as
an outline of behaviors, as well as an organization mechanism. As before, multiple use
cases may refactored into multiple diagrams, each related to the main diagram via
abstractive decomposition. As the context of the use cases is unique to each participant,
the nested decimal prefix to the use case name restarts to indicate the new context.

At the architectural level, the use cases may have more inter-relationships than seen
at the business level. The «includes» relationship links together use cases with a
functional relationship. As with the business model, functional decomposition should be
avoided where possible to minimize coupling and maximize the cohesion of the use
cases.

Use case diagrams at the logical level are created primarily by the development role,
and in particular an enterprise or application architect. The user experience role will
provide significant support for this activity to ensure the behaviors of the participants are
correctly interpreted and represented.

The logical use case diagrams leverage UML use case notation in the same manner
as the conceptual use case diagrams. Each diagram should be clearly labeled with the
context, including the participant associated with the use cases, and the fact that the
diagram resides in the logical level of the model hierarchy.

As in the conceptual model, use case descriptions are often created in conjunction
with the use case diagrams. The descriptions for logical use cases introduce the
architectural subsystems of the application, and describe the details of each activity in
each use case in terms of the architectural subsystems. The team roles and
responsibilities for use case descriptions echo those of the use case diagrams. The
testing role plays a more prominent part in the use case descriptions as the variants and
exceptions in the participant use case descriptions will be mapped directly into test
cases for the subsystems.
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Use case descriptions are captured in text format as before, but the context of the
use case is nhow added to the table below the name of the use case. The context of the
use case includes the fact that this is a logical level use case, and includes the name of
the participant. The context is required to clarify the relationship of this set of use cases
within the complex hierarchical model of the application.

3.2.2 Select Technologies

Some of the use cases selected in the previous activity may be dependent on the
selection of a particular technology for the solution domain. Clearly the choice of
solution technologies will influence the choice of architectural components. Therefore
the technology selection must be made in conjunction with the development of the use
case descriptions, if not identifying the use cases themselves. Technology infrastructure
may also drive behavioral requirements in the form of participant use cases, or may
even introduce new participants at the logical level that did not exist in the conceptual
level.

Some technology choices are driven by non-functional requirements, or constraints
within the problem domain. Other technology choices may be driven by the
development team, and their capability and maturity. The choice of technology will be
driven primarily by the development role, including the architect representatives. The
management roles may provide additional guidance with understanding business
constraints.

Where a technology choice is not self-evident, a Pugh® matrix can be employed to
facilitate determination of the best choice. As described in discussions of Six-Sigma
techniques, a Pugh matrix lists the potential technology choices across the top of the
grid in columns. One technology is chosen as a reference. The selection criteria applied
to each technology is listed as rows in the matrix. For each selection criteria, each
technology is compared to the reference technology and a relative strength is indicated
for the comparison. A statistical analysis of the results will help determine the best
technology fit for the needs of the team.

3.2.3 Create Sequence Diagrams

As with the sequence diagrams in the conceptual model, their logical brethren are a
graphical representation of the workflow as detailed in the participant use case
descriptions. The same techniques for creation apply, and the workflow descriptions are
mapped into the sequence diagram. If the workflow as described for the use case
includes many branches or decisions, or includes parallel workflow, an activity diagram
may be more appropriate.

The sequence diagrams continue as a nearly literal translation of the use case
workflow, and as such can be initially created by the modeler. The development role will
be the primary source of information for the sequence diagrams, and in particular the
architect. The other roles can be relied on for support.

6 http://www.isixsigma.com/dictionary/Pugh Matrix-384.htm
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Logical sequence diagrams continue to use UML sequence diagram notation. At the
logical level, additional constructs are added to the model, and additional details may
require additional notation. In particular, partitions may be added to represent the
platforms where participants will be hosted. If multiple threads are employed, activation
boxes may be introduced to clarify the activities of the different threads.

3.2.4 Create Activity Diagrams

Activity diagrams in the logical model are an alternate graphical representation of the
workflow as detailed in the use case descriptions. Activity diagrams are prescribed if a
use case workflow has multiple branches or decisions, or if the workflow is cyclic.
Parallel or concurrent activities are also easy to represent. Each activity in the use case
workflow is mapped into an activity on the activity diagram. As before, the participants of
the activity are represented as partitions (or swim-lanes). Similar to sequence diagrams,
the level of detail at the logical level will be greater than the conceptual diagrams.

Activity diagrams may also be used to represent the alternate or exceptions for a
use case workflow, leading to a graphical representation of test cases. For this purpose,
the “greased path” activities of the use case description are shown sequentially on the
left of the diagram stacked vertically. The variant or exceptions are shown as flows to
the right, with variant or recovery activities illustrated as necessary.

The activity diagrams are created by the same people or team working on the
sequence diagrams. If activity diagrams are used for illustrating the variant and
exception paths, the testing role may be the primary author.

Logical activity diagrams continue to use simplified UML notation. As more details
are added at this level of abstraction, more notation may be employed to clarify the
details on the diagram.

3.2.5 Create Subsystem Responsibility-Collaboration (RC) Cards

The responsibility-collaboration card is a collection of all the knowledge and behavior
for each subsystem as defined in the set of use case activities in each description. As
with the conceptual level, the sequence or activity diagrams are examined, and the
activities (as arrows on the sequence diagram, or activities on the activity diagram) are
extracted and captured on the RC card for each subsystem. Collaborations are
captured as before. For each activity of the subsystems, consider the knowledge
required to accomplish the activity. The RC cards for subsystems provide more detail
than the participant RC cards, especially around the knowledge (or data) in the
application. The type of a data element may be included as well as default values or
enumerations of permissible values.

The subsystem RC cards are created by extracting information from the existing
sequence and activity diagrams, and can be initially created by the modeler. The
development role will be the primary resource for verifying the RC cards, relying on the
other roles to answer questions and fill in any identified gaps.
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The subsystem RC cards are captured in a text-based table as before, but may
include the context “Logical” or “Subsystem” for clarification.

3.2.6 Create State Diagrams

For some subsystems, a state diagram may clarify the availability of behaviors while
the state of the subsystem changes. For passive, or purely data subsystems, the state
diagram may clarify the various stages the subsystem progress through. State
diagrams may also be created in conjunction with user interface prototypes (as
described below) to illustrate the navigation between the various user interface screen
elements.

The state diagrams are created by examining the RC card and identifying how the
behaviors change in response to stimulus. The development role will be the primary
resource for creating the state diagram, relying on the other roles for support.

As before, state diagrams are captured using UML state diagram notation.

3.2.7 Create Relationship Diagrams

As at the conceptual level, progress on the logical model will reveal the relationships
between the subsystems described in the use cases and graphical representations. As
the static relationships are explored, they are captured on a subsystem static
relationship diagram. At the logical level, additional information about the relationships
are revealed, requiring a greater level of detail and more expressive notation. In
particular, the composition relationship may be introduced to indicate lifecycle
dependency in an aggregation relationship.

Participant relationship diagrams are created by extracting information from the
other preceding artifacts, and from knowledge of the solution domain. The development
role will be the primary resource for creating relationship diagrams, relying on the other
roles for support.

Relationship diagrams are created using UML class diagram notation. Attributes and
methods are not included on the relationship diagram as they are already captured in
the RC cards for each subsystem.

3.2.8 Create Interface Prototypes

Any interesting software provides an interface to the outside world, be it a user
interface (Ul) or an application programing interface (API). A prototype can help to
clarify the behaviors described by the use cases. Some stakeholders may not be
interested in reviewing the abstract conceptual model, and may find it easier to review
and comment on a user interface prototype (which is a concrete representation of the
abstract business model).

For a user interface, a prototype is created using a passive drawing tool, and
presented to the stakeholders for consideration. The user interface navigation and
workflow is a direct interpretation of the use case workflow of the subsystems described
in the logical model artifacts. State diagrams may be used to supplement an
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understanding of the user interface workflow or navigation. The user interface prototype
works best as a static artifact, as it is easier to create and modify, and the stakeholders
are more likely to provide feedback on a static drawing. The use of VB or other rapid-
prototyping methods is discouraged as the slick presentation implies an available,
working solution, and the stakeholders are less likely to provide constructive feedback
to the the “finished” nature of the prototype. Further, the amount of effort required to
create the prototype is excessive relative to that required for a static model.

For an application programming interface prototype, a simple interface specification
is provided to the stakeholders for consideration. The interface should be semantic in
nature, and may not specify the details of data types (for example). More than other
artifacts, an interface prototype, and in particular, a graphical user interface prototype
benefits from multiple iterations of progressive learning. By reviewing the interface with
a number of users or stakeholders (at least 5 is recommended), appropriate feedback
can be gathered and incorporated into the prototype prior to investing significant
development dollars. The purpose of ensuring an iterative nature for user interface
prototypes is to optimize the usability of the application?.

The user experience role will be the primary source of information for a graphic user
interface prototype. The user experience role is key to this activity as the experience of
the user is directly dependent on the quality of the user interface. For an application
programming interface, the development role will be the primary author.

For a user interface prototype, a presentation tool (e.g. MS Powerpoint) is an ideal
tool. The screen size and layout are ideal, and the graphical capabilities are more than
sufficient for drawing the necessary screens. Multiple slide represent each screen or
popup, and rudimentary navigation between slides can be added. Other drawing tools
can be used where appropriate. Visual Basic or other programming environments are
NOT recommended.

For an application programming interface, a text format is most efficient. A unix-style
man-page is a very concise and well-understood format suitable for this artifact.

3.2.9 Create Customer Acceptance Tests

With the development of an interface prototype, and the understanding of the
underlying behaviors as described by the conceptual use cases, a customer acceptance
test plan is easy to create. The customer acceptance test plan represents the major
behaviors of the application of interest to the user or primary customer. The customer
acceptance test plan is created by mapping each of the conceptual use cases (usage
scenarios) onto the interface prototype. The test procedure is a reflection of the use
case workflow, including the variants and exceptions. The expected results for the test
procedure are detailed by the results in the use case description.

The testing role is the primary author of the customer acceptance test plan. The user
experience role will also be heavily involved as they are the customer representative.

7 Further information on usability can be found at: http://drdeb.vineyard.net/how.htm
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The development role is available for supporting information as needed. The
management roles may also be involved if the customer acceptance test will also be
used as a legal criteria for satisfying delivery to the customer.

Test cases are best represented in tabular format, typically in a spreadsheet. The
spreadsheet contains columns for test number identification, testing procedures, test
data, and expected results. A separate spreadsheet is used for test results. The testing
spreadsheets are often supplemented with activity diagrams (which show the variant
and exceptions for a use case workflow) and state diagrams (which show the navigation
between user interface screens).

3.2.10 Create Participant Tests

The participant use cases define the behaviors required of each participant. The
behaviors represented on the use case diagram also define the range of tests required
for each participant, and therefore is a fine basis for a participant-level test plan. The
use cases are mapped directly into a suite of test cases for each participant. The use
case descriptions provide additional information for test cases in the form of variants
and exceptions. If activity diagrams have been created for the variants and exceptions,
they are also used as a resource for creating the participant test suite.

The user experience, testing and developments roles all provide input into the
participant test cases. The primary author will be the testing role. As the development
role must fulfill the requirements for each of the participants and pass all the test cases,
they remain involved to better understand the variations and exceptions that must be
handled. The user experience role provides the customer perspective for the test cases.

Test cases for participants are created in exactly the same manner as the customer
acceptance test. The spreadsheet of test cases are structured by each participant rather
than the usage scenarios.

3.2.11 Distribution of Effort

As described in each activity above, the distribution of effort in the logical modeling
portion of the planning phase leans toward the development role, and in particular the
architect within the development role. The testing role provides additional perspective
on each set of artifacts. User experience may be called on to provide additional details.

Figure 3.5 is a graphical depiction of the distribution of effort.
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Figure 3.5 - Distribution of Effort for the Logical Modeling Activities

At the completion of the logical modeling portion of the planning phase, the team
should have a solid understanding of how each of the business level use cases will be
mapped to architectural subsystems, and have selected appropriate technologies for
the solution domain. The architectural subsystems are well-defined in terms of their
behavior, knowledge, and collaborations with other subsystems. The knowledge in the
subsystem RC cards and static relationship diagrams provide the architectural
perspective on the developing data model for the application. We are now ready to
delve into the details of each architectural subsystem.

3.3 Physical / Design Modeling

The logical / architectural modeling phase identified the various architectural
subsystems required to fulfill the needs and behaviors as defined by the conceptual
business model. The next sub-phase digs into the architectural subsystems and creates
the design for the solution mechanisms required to implement the behaviors of each
subsystem. The goal of the next set of activities is to determine the components
required for each architectural subsystem, and define their associated roles and
responsibilities. When complete, each component specification is the starting point for
the implementation activities for the subsequent next phase.
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Figure 3.6 shows the activities in the physical / design modeling portion of the

planning phase.
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Figure 3.6 - Physical / Design Modeling Activities

3.3.1 Create Subsystem Use Cases

The astute reader will by now recognize that the same methods applied to the first
set of activities, the conceptual / business modeling, have been carried through each of
the sub-phases of the planning effort. The same set of modeling techniques apply at the
physical / design level, but at a deeper level of detail.

For each architectural subsystem identified in the logical model, the behaviors are
extracted from the associated RC card and mapped directly into a use case diagram for
each subsystem. As with the previous use case diagrams, the diagrams serve as an
outline of the collective behaviors, as well as an organization mechanism. As with prior
use case diagrams, the complexity of each should be limited to 7 use cases, +/- 2.

At the design level, the use cases have the most inter-relationships. As the level of
detail increases as we progress down the hierarchy (conceptual->logical->physical), the
application of functional decomposition becomes more prevalent. The increased use of
functional decomposition is reflected in the «includes» relationship between use cases.
As before, functional decomposition should be avoided where possible to maximize
cohesion and minimize coupling, but can be used effectively at the design level.

Use case diagrams at the design level are created by the development role, and in
particular the lead developer or the development team. The application architect role will
provide significant support for this activity to ensure the behaviors of the subsystems
are correctly interpreted and represented.

The physical use case diagrams leverage UML use case notation in the same
manner as the logical use case diagrams. Each diagram should be clearly labeled with
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the context, including the subsystem associated with the use cases, and the fact that
the diagram resides in the physical level of the model hierarchy.

As in the logical model, use case descriptions are often created in conjunction with
use case diagrams. The descriptions for logical use cases introduce the implementation
components of the application, and describe the details of each activity in each use
case in terms of the discovered implementation components. The team roles and
responsibilities for use case descriptions echo those of the use case diagrams. The
testing role plays a very prominent part in the use case descriptions as the variants and
exceptions in the subsystem use case descriptions will be mapped directly into
subsystem test cases.

Use case descriptions are captured utilizing the same text format as described in the
logical modeling activities.

3.3.2 Create Sequence Diagrams

As with the sequence diagrams in the conceptual and logical model, the physical
counterparts are graphical representations of the workflow as detailed in the subsystem
use case descriptions. The same techniques for creation apply, and the workflow
descriptions are mapped into the sequence diagram. If the workflow as described for
the use case includes many branches or decisions, or includes parallel workflow, an
activity diagram may be more appropriate.

The sequence diagrams continue as a translation of the use case workflow. The
development role will be the primary source of information for the physical sequence
diagrams. The other roles can be relied on for support.

Sequence diagrams continue to use UML sequence diagram notation. At the
physical level, additional constructs are added to the model, and supplemental details
may require additional notation. In particular, the labels and notation at the physical
level reflect the methods signatures and data types and names that will be implemented
by the identified components. The types of the data parameters and return values may
be included.

3.3.3 Create Activity Diagrams

Activity diagrams in the physical model are an alternate graphical representation of
the workflow as detailed in the use case descriptions. Activity diagrams are prescribed if
a use case workflow has multiple branches or decisions, or if the workflow is cyclic.
Parallel or concurrent activities are also represented where applicable. Each activity in
the use case workflow is mapped into an activity on the activity diagram. As before, the
components of the activity are represented as partitions (or swimlanes). Similar to
sequence diagrams, the level of detail at the physical level will be greater than the
logical diagrams. in particular, the physical level may introduce the interaction of active
components (in partitions) with passive components (represented as objects).

As with the logical model, activity diagrams may also be used to represent the
alternate or exceptions for a use case workflow, leading to a graphical representation of
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test cases. For this purpose, the “greased path” activities of the use case are shown
sequentially on the left of the diagram stacked vertically. The variant or exceptions are
shown as flows to the right, with variant or recovery activities illustrated as necessary.

The activity diagrams are created by the same people or team working on the
sequence diagrams. If activity diagrams are used for illustrating the variant and
exception paths, the testing role may be the primary author.

Activity diagrams continue to use UML notation. As more details are added at this
level of abstraction, more notation may be employed to clarify the details on the
diagram.

3.3.4 Create Component Responsibility-Collaboration (RC) Cards

The knowledge and behavior for the components are captured as responsibility-
collaboration cards as defined in the set of use case activities in each description. As
with the logical level, the sequence or activity diagrams are examined, and the activities
(as arrows on the sequence diagram, or activities on the activity diagram) are extracted
and captured on the RC card for each component. Collaborations are captured as
before. For each activity for the components, consider the knowledge required to
accomplish the activity. The RC cards for components provide more detail than the
subsystem RC cards, especially around the knowledge (or data) in the application.
Additional details are added at the physical level, including implementation details such
as data types, default values, permissible ranges of values, and enumerations of
constant values.

The RC cards are created by extracting information from the existing sequence and
activity diagrams. The development role will be the primary resource for verifying the RC
cards, relying on the other roles to answer questions and fill in any identified gaps.

The RC cards are captured in a text-based table using the same template as before.

3.3.5 Create State Diagrams

For many components, a state diagram may clarify the availability of behaviors while
the state of a component changes. For passive, or purely data subsystems, the state
diagram may clarify the various stages the component progresses through.

The state diagrams are created by examining the RC card and identifying how the
behaviors change in response to stimulus. The development role will be the primary
author resource for creating the state diagram, relying on the other roles to answer
questions and fill in any identified gaps.

State diagrams continue to be captured using UML state diagram notation.
Additional details may be added to the transitions between states, including detailed
guard conditions and activities on the transition specified as explicit references to
implementation routines or methods.
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3.3.6 Create Relationship Diagrams

As at the physical model progresses, the relationships between the components are
revealed and clarified. As the static relationships are discovered and refined, they are
captured on a component static relationship diagram. At the physical level, the greatest
level of detail is required to accurately specify the relationships.

Participant relationship diagrams are created by extracting information from the
preceding artifacts, and from knowledge of the implementation domain. The
development role will be the primary resource for creating relationship diagrams, relying
on the other roles for support. If the application has a large collection of passive,
persistent data, a data architect may be involved to ensure the most efficient
representation of information.

As before, relationship diagrams are created using UML class diagram notation.
Attributes and methods are not included on the relationship diagram as they are
captured in the RC cards for each subsystem. For passive, data-centric components
targeted for a database, it may be more appropriate to capture the static relationships
between the passive components using more traditional Entity-Relationship diagrams,
or ERD’S. The use or ERDs may facilitate the automation of schema creation using
commonly available database tools.

3.3.7 Create Component Tests

With the completion of the component use case descriptions, variants and
exceptions, the test cases for each component can be generated. The test procedure is
a reflection of the use case workflow, including separate test cases for each variant and
exception. The expected results for the test procedure are detailed by the results in the
use case description.

The testing role is the primary author of the component test suite. The development
roles is also involved to ensure the test cases include all relevant exceptions and
variants. The development role will also contribute knowledge for the recovery behavior
as needed for test results. The release management role may also contribute significant
information for the installation and deployment testing aspects of the component test
suite.

Test cases are represented in a tabular format as before.

3.3.8 Distribution of Effort

As described in each activity above, the distribution of effort in the physical modeling
portion of the planning phase is focused on the development role. The testing role
provides additional perspective on each set of artifacts. As the physical design phase
approaches completion, the release management role begins to contribute.

Figure 3.7 is a graphical depiction of the distribution of effort.
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Figure 3.7 - Distribution of Effort for the Physical Modeling Activities

At the completion of the physical modeling portion of the planning phase, the team
will have a solid understanding of how each of the business level use cases will be
mapped to architectural subsystems, and will have selected appropriate technologies
for the solution domain. The architectural subsystems are well-defined in terms of their
behavior, knowledge, and collaborations with other subsystems. The knowledge in the
subsystem RC cards and static relationship diagrams provide the architectural
perspective on the developing data model for the application. Each of the components
of the architectural subsystems are identified, and the details of each component’s data
and behavior are understood. The relationships between the components are well-
documented, and the data model is ready for implementation.

We are now ready to begin implementation of the application.
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4. Developing Phase

The developing phase is focused on implementing and testing the components as
defined in the physical / design portion of the planning phase. The UML activity diagram
in Figure 4.1 illustrates the recommended supplemental activities of the developing
phase.
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Figure 4.1 - Developing Phase Activities

4.1 Implement Components

The first activity of the developing phase is the translation of the component
functional specifications as defined on the component RC cards into an implementation.
For active components, the behaviors are translated into methods and algorithms in the
language of choice. As the suggested methodology is object-oriented in nature, each of
the components are best mapped into an object-oriented language. However,
components can also be mapped into more traditional structured languages, or even
into database infrastructure as stored procedures. The passive, or data-centric
components that are persistent can be mapped into a schema for a database, if used.
Other persistence mechanism can also be employed where appropriate. The
implemented components are compiled and deployed locally for testing. Non-persistent
and dynamic data can be added as attributes to the implementation classes.

4.2 Implement Test Stubs / Drivers

As the components approach completion of their implementation, the test stubs and
drivers can also be implemented. The test stubs and drivers serve to simulate other
portions of the system not yet developed, or may simulate the actions of the user to
automate testing activities.
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Test stubs and drivers may be implemented in the same language as the
components to provide tight integration for automated testing, or may take the form of
independent scripts or programs, or implemented in automated testing tools. The
specifications for the test stubs and drivers are derived in part from the components
under test, and in part from the test suite for each component. Test drivers may also be
required at the subsystem level to exercise the integration of components.

4.3 Execute Engineering Tests

The engineering tests include the component and subsystem test suites. The
component test suites are applied to each of the components to verify their operation
and data integrity. Once the components are verified, they are integrated into
subsystems and again tested. The subsystem test suites are applied to ensure the
correct interaction of the components and the integrity of the data across the interaction
of the components.

The engineering tests are often carried out first by the development role, typically the
person who crafted the component. Secondary testing is carried out by the testing role
to ensure a different perspective is applied to the testing effort.

The results of the testing effort are captured in a tabular format, typically in a
spreadsheet. The columns of the table include an identifier for each test result traceable
back to the test suite, and the results of the test. The rows of the table represent each
test case result for each component and subsystem. A location for free-form notes is
typically included for supplemental information. The results table should also include a
version number for both the test suite used, and the version of the application tested.
Test results are often maintained independent of the test suite as the application is
tested many times, often with the same test suite.

4.4 Create installation

The installation of an application may be simple or complex. In the case of an
embedded system, the application is integrated into the hardware, and the installation is
trivial. For large-scale IT systems, the installation may be as complex as the application
being installed. As the complexity of the installation increases, the need to document
and test the installation increases proportionally. Regardless of the scope and
complexity of the installation procedure, it should be documented to ensure testability
and repeatability.

The installation procedure may also include scripts or other software to facilitate the
installation. If software is involved, the same techniques described for creating the
application can be applied to creating the installation. As the scope is typically less
involved for an installation, the degree of ceremony can be reduced.

An installation can be described in terms of use cases with associated variants and
exceptions. Sequence or activity diagrams can help to visualize the installation
procedure, and facilitate the implementation of the scripts for implementation packages
as needed. The use case descriptions also leverage into the test plans for the
installation.
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The installation will be designed and implemented primarily by the development role,
but will require significant support from the release management role. The management
roles may also be required to facilitate communication of the installation across
organizations.

4.5 Create User Documentation

As the application approaches release, the user documentation must be completed.
The use cases from the conceptual and logical perspectives provide the outline for user
operations with the application. The interface prototypes provide the visual or
programmatic representation of the application. By combining the two sources of
information, a complete user guide can be crafted prior to the existence of a working
application. Once a working application is available, the prototype placeholders can be
replaced with actual screen shots.

User documentation may include a quick-start guide, a detailed user reference
manual, or supporting information in the form of help text integrated into the application.
In any case, the user experience role is the primary author of the user documentation to
ensure consistency in presentation and the message to the user. The development role
may be involved for providing supporting details and information, or by providing exact
screenshots, text messages, and other implementation details.

4.6 Distribution of Effort

As described in each activity above, the distribution of effort in the developing phase
continues the focused on the development role. The testing role increases in
participation as the implementation effort begins delivery of components and
subsystems. Release management is the primary focus of effort for creating the
installation procures and test cases. Figure 4.2 illustrates the division of effort for the
developing phase.
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Figure 4.2 - Distribution of Effort for the Developing Phase

At the completion of the developing phase, the application is implemented and an

initial test suite has been applied to the components and subsystems. The development
team is confident that the application correctly implements the selected use cases. The

application is now ready for the initial deployment.
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5. Stabilizing Phase

The stabilizing phase is focused on the initial deployment of the application into a
test environment, and tracking the performance of the application over a period of time.
The UML activity diagram in Figure 5.1 illustrates the recommended activities of the
stabilizing phase.
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Test Results

\‘ Product
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Figure 4.1 - Developing Phase Activities

5.1 Test Installation

The application installation procedures are tested according to the test plan outlined
in the developing phase. Where possible, the installation test environment should reflect
the customers environment to ensure accurate results.

The installation will be facilitated by the release management role, supported by the
development role.

5.2 Execute Customer Acceptance Tests

After the installation is tested and completes successfully in a test environment, the
final test suite of customer acceptance tests is applied. The customer acceptance tests
are based on the conceptual / business use cases, and reflect the behaviors required of
the application at the business level. As all the component and subsystem tests have
successfully passed at this point in the development effort, the customer acceptance
test should execute without problems.

The customer acceptance test is often carried out by the user experience role, with
the support of the testing and development roles. Where possible, a real customer or
user may be employed to help with the customer acceptance testing.
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5.3 Track bugs

As the installation and final testing activities progress, it may reveal additional issues
that must be addressed before final release of the application to the customer. Each of
the reported defects in the application, installation or test procedures should be
recorded and tracked. The number of bugs discovered over time is a critical metric for
measuring the maturity of an application.

5.4 Fix Bugs
As defects in the application, installation and test procedures are discovered and
recorded, they must be reviewed, prioritized and addressed as necessary.

5.5 Track Source Code Changes

Configuration management is essential to ensure the tracking and orderly roll-out of
different versions of the application, test plans, and installation procedures. All source
code and data must be controlled in a configuration management system (i.e. CVS or
SourceSafe).

Documentation, scripts, help files and other artifacts must also be controlled to
ensure consistency of information and the ability to ensure the latest revision is
available to customers.

5.6 Distribution of Effort

As described in each activity above, the distribution of effort spans the roles of
development, testing and release management. The development role ensures the
implementation is kept up to date, and bugs are addressed. The testing role exercises
the test suites and reports the defects for tracking. The release management role
ensures the application is correctly deployed in the test environment. The user
experience role ensures the user documentation is up to date, and that the application
as deployed meets the needs of the users. Figure 5.2 illustrates the division of effort for
the stabilizing phase.

December 8, 2006 34
Copyright 2006 ArchSynergy, Ltd.



Enhanced Microsoft Strategic Framework

Test Installation | Track Bugs Fix Bugs Track Changes Customer
Testing

Product Management

Program Management

Development

User Experience

NI
/

T

Release Management

_/
Testing \4

Figure 5.2 - Distribution of Effort for the Stabilizing Phase

At the completion of the stabilizing phase, the application is fully tested along with
the documentation and installation. The application is ready for final deployment to the
customer.
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6. Deploying Phase

The stabilizing phase is focused on the initial deployment of the application into the
customer environment, and tracking the performance of the application over a period of
time. The UML activity diagram in Figure 6.1 illustrates the recommended activities of
the stabilizing phase.

Deploying Phase

H‘ Deliver Product } Product —>

Product Customer

%
‘ Project Review } Project Report

<— Progressive Learning J

Figure 6.1 - Deploying Phase Activities

6.1 Deliver Product

The product is delivered to the customer and installed into a test environment. To
ensure the installation works correctly, the customer acceptance test is repeated. Once
the user training is complete and the users are comfortable using the application in the
test environment, the application is transitioned to the production environment.

The release management role and the development role are the primary drivers of
this activity.

6.2 Train Users

The new application may altering existing business workflow, and will definitely
provide a new user interface that needs to be assimilated into the customers
environment. Before or during the installation process, the users of the application are
led through a training experience to ensure they understand the details of the
application, the changed workflow, and the consequences of the new application.

The user experience role will drive the training activity and help the users transition
to the new application.
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6.3 Project Review

After the deployment is complete, all the learning curve issues have been
addressed, and the application is in use in the production environment, a complete
review of the project is conducted. The project review provides the opportunity to
examine the project processes and procedures from an overall perspective and suggest
improvements. The suggestions are brought into the next revision of the application or
future development efforts.

6.4 Distribution of Effort

As described in each activity above, the distribution of effort begins with the release
management role to install the product, then transitions to the user experience role to
train the users. All the project roles are involved in the project review.

Figure 6.2 illustrates the division of effort for the deploying phase.

Deliver Product Train Users Project Review

Product Management

Program Management

Development

User Experience ’J

Testing

Release Management \J

Figure 6.2 - Distribution of Effort for the Deploying Phase

INERND

At the completion of the deploying phase, the application is delivered and install at
the customer site, and is in regular use in the production environment. The users have
been trained in the proper use of the application, and a project review has been
completed.
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7. Conclusion

The MSF as described in the two white papers from Microsoft provide an excellent
framework on which to base a project development effort. The enhancements
suggested above provide additional guidance as to how many of the suggested
activities in the MSF can be accomplished.

Additional information for the application of the techniques described herein can be
found in the references section below. In particular, the recipe for creating each of the
artifacts described, and heuristics for determining the quality of the artifacts can be
found on the Isotope288 web site.

8 http://www.isotope28.com/SEEM/Overview.html
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