10 Key Skills Architects
Must Have to Deliver Value

by Michael Rosen, Director, Cutter Consortium
Enterprise Architecture Practice

As the complexity of IT grows, more and more organizations are
realizing the need for architecture. But the definition of what
architecture is, the titles that architects have, and the role of an
architect vary widely from one organization to another. Business, IT,
management, and even architects don't necessarily know what a good
architect does to add value in his or her organization. This Executive
Report discusses the role of the architect and describes 10 activities

that architects should perform to add value to projects.
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10 Key Skills Architects Must Have
to Deliver Value

THIS MONTH'S AUTHOR It seems that nobody knows what an architect does.

In this Executive Report, we look at this issue from two

different angles. First, we look at common architectural
Michael Rosen titles and roles and describe what responsibilities
Director, Cutter Consortium we typically see associated with those roles across the
industry. Then, we look at the skills that all architects
have in common and describe 10 things that every
architect can do to add value to his or her organization.

Enterprise Architecture Practice

IN THIS 1SSUE THE ROLE OF ARCHITECT

1 The Role of Architect What does an architect do? Is it the same in your organi-

6 10 Things an Architect zation as in another? In my enterprise architecture (EA)

Does to Add Value practice, I see widespread differences in the titles, roles,

and responsibilities of an architect. As an example, the

16 Condlusion titles of project architect, solution architect, software

17 Endnotes architect, and application architect are often used by dif-
ferent organizations to mean essentially the same thing.

17 About the Author Typically, this role is responsible for the architecture and

design of a specific project or application, usually speci-
fying the logical structure and behavior of the software
for that application in response to the functional require-
ments and perhaps specifying the infrastructure and
platform required to meet the quality of service (QoS) (or
nonfunctional) requirements for the project. (I will use
the term “solution architect” when referring to this role.)

One of the critical concepts in this description is that
of project, which leads to the first characteristic that
distinguishes the role of the architect: scope.

Architectural Scope ... Project vs. Enterprise

Let’s consider the scope of architecture and design
(more on this in a minute). In Figure 1, the middle level
portrays the project-level architecture that we have
been discussing. For example, an n-tiered, Web-based
application architecture is represented by the “W”
architecture. For that architecture, there are potentially
many different conforming designs, which are shown
on the lowest level of Figure 1 as W1-Wn.

As an aside, my definition of design is that it is the
specification of the structure and behavior of a specific
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system. Notice that this is pretty much what I described
the role of a solution architect to be. Architecture on the
other hand is intended to define what is common across
multiple systems. In other words, architecture is for
many like things, whereas design is for one specific
thing. So it turns out that architects, especially at the
project level, are often involved in creating design, not
architecture. Rather than creating architecture, they are
applying it at the project level. Now, let’s get back to
scope and Figure 1.

The scope of application architecture in an enterprise
embraces many different application styles. The figure
shows two application architectures (though of course
an enterprise would likely have more than two) labeled
E and W. These might describe how to build applica-
tions using enterprise application integration techniques
and how to build Web applications.

At the enterprise level, the goal is to understand and
facilitate the integration and coordination of all these
application styles. The EA at the top in Figure 1 pre-
sents a higher level of architecture that describes how
all of these applications fit together to meet enterprise
goals and contribute value to the overall enterprise.

In other words, architecture is fundamentally about
commonality: common processes, common information,
common infrastructure, and common standards, all
intended to meet specific business and technology goals,
as well as reduce and manage complexity in an ever-

changing environment.

Given this definition, the first step in the process of
architecture is to figure out what must be common. This
is driven by the business goals and requirements and the
alignment of IT systems in order to meet those require-
ments. Unfortunately, often the requirements themselves
are not clear. In this case, the initial job of architecture is
to determine and clarify the goals and strategy. This is
often the first task of business architecture.

Once the requirements are determined, we can proceed
with defining what must be common in order to meet
them. For example, if the business goal is to have a
single customer view across multiple lines of business
(LOBs) in order to achieve increased customer penetra-
tion, then the definition and information about a cus-
tomer must be common across those lines of business.
Perhaps the billing process needs to be common across
all the LOBs, a consolidated bill needs to be sent to the
customer, and so on.

So now the architecture must include the specification of
commonality; that is, the semantic definition of the com-
mon customer. This requires digging into the next level
of detail. For example, obtaining and using a single cus-
tomer view probably involves new business processes,
the aggregation and normalization of data from multiple
sources, the integration of many applications, and the
creation of new customer information services, in addi-
tion to provisioning the infrastructure to support this.

Architecture must determine how to address all of these
aspects of the solution, and that will require a variety of

Enterprise Architecture:

Describes concerns and guidelines
for integration of process and data
across the entire enterprise. Applied
to many application domains.

Application Architecture:
Describes abstract concepts,
things, and relationships within
the application domain. Applies
to many products or applications.

U

Wn Design:
Describes specific items

)
=l

jJ

and relationships. Applies
to a single product or application.

Figure 1 — Architectural scope.
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architectural artifacts across architectural domains. Here
again, the scope of the architecture is important. At

the enterprise level, the concerns will be related to

the overall enterprise, or collection of applications and
processes. At the project level, the concerns will center
on applying the enterprise standards and reference
architectures to a specific project.

So architectural scope determines the role and responsi-
bility of a particular architect, as often reflected in the
architect’s title. An enterprise architect is responsible for
designing the solutions and standards for those things
that must be common across all LOBs and applications
in order to meet the enterprise goals. The enterprise
architecture establishes the context that applications
need to be designed within. Hence, solution architects
are responsible for more than just the design of a solu-
tion; they are responsible for ensuring that the solution
fits within the context established by the enterprise
architecture.

The solution architect acts as a bridge between the
design of the specific application or solution and
three important areas:

1. Business architecture of the application domain

2. Internal architecture of the application suite
(application architecture)

3. Enterprise architecture (particularly the EA business
and technology architectures with which the applica-
tion needs to align)

The following job description from one of my clients
sums this up nicely:

Drivers

The solution architect:

® Develops and maintains the application architecture for
specific business functional areas in compliance with
the enterprise architecture.

= Provides oversight on the architecture and design of
an application within a line of business.

® Participates in assignments concerning development
of target conceptual and logical architectures for
applications.

® Participates in project and design reviews to evaluate
and ensure that the design being applied meets
policies, principles, and standards.

= Reviews and aligns product choices to avoid redundant
effort and ensure that enterprise architecture standards
are met.

While the solution architect is typically working in the
application domain, this is not always the case. So to
really know what an architect does, we need to look at
another distinguishing characteristic: the subject area or
architectural domain.

Architectural Domains

Architectural frameworks give us a conceptual model
that we can use to frame the different aspects or domains
of enterprise architecture and their relationship to each
other. There are many frameworks for enterprise archi-
tecture such as Zachman, TOGAF, FEAF, and DoDAF.
Figure 2 shows a very simple conceptual model for
enterprise architecture.

The “BDAT” framework shows the primary architec-
tural domains of business, information (or data),

Business

Processes, Organizations (People)

Internal

Business:
* Objectives
* Goals

* Strategies

External

¢ IT Technologies
* Economic Environment
* Regulatory Environment

Information
Data + Context

Enable
Decisions

Execute
Processes

Manage
Information|

Application

Portfolio of IT Tools (Programs)

Enable
Applications|

Technical Infrastructure
Network, Servers, Workstations, Databases

Figure 2 — BDAT architecture framework.
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application, and technology, and the architectural disci-
plines of security, methods and tools, and people and
organization, where the disciplines apply across all of
the architectural domains. Almost all EA frameworks
have these four basic domains.

Each domain describes a particular aspect, or subject
area, of the overall enterprise architecture and has spe-
cific relationships to the other domains. For example,
we see that information enables decisions at the busi-
ness level and applications enable processes at the
business level. Applications also manage information.
Finally, technology enables the applications (which
manage information and processes, which enable the
business).

For each architectural domain, there is a set of concerns,
goals, or concepts associated with that subject area. Each
set can be described by a conceptual model and perhaps
documented in a commonly used formal model. These
models define the vocabulary used within that architec-
tural domain and role. Together with the domain, we
factor in the scope of responsibility of a particular archi-
tect. Specifically, the concerns at the enterprise level are
different from those at the project level. This is true for
all of the architectural domains. Let’s briefly examine
each of the primary architectural domains noting the
concerns at both enterprise and project levels.

The information architect is concerned with
providing a managed information environment
for operational and transactional data.

Business

The business architect is concerned with defining the
business so that IT systems can effectively support it.
The enterprise business architect wants to help achieve
alignment, but alignment of what? The architect defines
business goals, strategies, and outcomes as targets for
alignment, and tactics, organizational structures, and
initiatives as ways of carrying them out. These are
defined in such models as business value chains,
Business Motivation Models, organization charts,

and roadmaps.

At the project level, business architects are trying to
achieve alignment of business requirements with systems
implementations. One of the primary methods for doing
this is modeling business processes and business rules.
Processes are shown in business process models where
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architects are concerned with breaking down the overall
process into tasks and decisions that are performed by

business workers or actors. Processes deal with business
entities and use business documents to pass information.

Information

The information architect is concerned with providing a
managed information environment for operational and
transactional data and for transforming that data into
information to support business analysis and reporting.
At the enterprise level, the architect wants to provide

a consistent view and usage of operational data across
multiple applications and to rationalize data and infor-
mation storage to minimize duplication and simplify
access. Like all architects, the information architect is
interested in commonality and specifically in providing
a common mechanism for moving and transforming
operational data into analytical data, sometimes called
a data flow architecture, such as the one published by
Cutter Fellow Ken Orr. Data transformations should

be based on common business and information models.
The information models are typically created as entity
relationship diagrams (ERDs) where the important con-
cepts are enterprise entities and the relationships and
constraints associated with them.

At the project level, the information architect is con-
cerned with information that has a more limited scope.
Access to and use of the information is based on business
rules and is governed by security and privacy require-
ments of both the enterprise and the application. A data
model describes the application-level information, which
is likely to be different from (but related to) the common
enterprise information model. A transformation between
the application and enterprise models is required

and might be the responsibility of the enterprise- or
application-level architects, or both of them.

Operational information for the application is defined in
ERD models. Analytical information for the application,
often accessed through a data mart, is typically defined
in terms of a multidimensional data model. Here the
concepts are the main transactional facts and the asso-
ciated dimensions of analysis.

Application

The application architect is concerned with commonal-
ity in applications. At the enterprise level, this means
creating reference models and standards that specify a
common structure or architectural style that promotes
sharing of common responsibilities, using common
services in a consistent fashion, supporting a common
user interaction style and configuration mechanisms,

www.cutter.com
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using a standard technology platform, having common
management, monitoring, and operations procedures,
and so on. This is not done in an attempt to limit the
creativity of application developers (as many will
argue), but to improve integration between applications,
allow for sharing of common information, have consis-
tent results for the same operation no matter how it is
performed, and reduce the cost and complexity of main-
tenance and enhancements.

To achieve these goals, the application architect needs

to first specify the architectural style to be used and

the specific roles and responsibilities of the architectural
elements that make up that style. This is the place where
technology aspects such as performance, scalability,
reliability, security, and so on, should be factored into
the reference architecture, not on each individual project.
The application architecture can be expressed as a con-
ceptual drawing, but it should also be formally specified
in a reference model created in UML. A set of patterns is
often developed as an aid to implementing the reference
architecture. The architect also needs to create standards,
guidelines, and templates that describe how specific
aspects of the application development are done. For
example, how is the logging service used? What consti-
tutes an error, warning, informational, or debug mes-
sage? What set of common error codes will be used
across all applications? One of the best ways of getting
people to follow these guidelines is to provide examples
or reference code that they can adopt and apply.

At the project level, the application architect (or solu-
tion architect) is concerned with applying the enterprise
context (reference models, patterns, standards, guide-
lines, templates) to a specific project. The architect acts
as a bridge between the enterprise and the application.
This can be an area of contention with the project team,
because it is not the team’s responsibility to understand
the enterprise context. The team is responsible for deliv-
ery of projects. It is the responsibility of the solution
architect to help the project meet its requirements in a
way that conforms to the enterprise application archi-
tecture, so some influencing skills are in order.

Technology

In the technology domain, the enterprise technology
architect is responsible for providing common platforms
that support the different application architecture styles
(a few, one hopes) with the appropriate QoS. Technology
architecture often includes everything but the kitchen
sink, such as systems, storage, security, networks, data
centers, management, capacity planning, performance

©2008 Cutter Consortium

analysis and monitoring, disaster recovery/business
continuity planning, and who knows what else.

At the project level, the technology architect is tasked
with provisioning a specific instance of the standard
platform for the specific application and integrating it
into common management, security, disaster recovery/
business continuity planning, storage area networks,
backup, services, and so on. In addition, when projects
or applications have requirements that are not met

by the standard platform, the architect must create an
appropriate solution that meets the project needs and
fits into the rest of the technology infrastructure.

All domain architects act as the bridge between
the specific project and the enterprise context.

Commonality

Again, at the project level, all domain architects act as
the bridge between the specific project and the enter-
prise context. Of course, architects have other concerns;
this is not an inclusive list by any means, and what
any individual architect does is likely to vary between
different organizations. As well, any given individual
architect may have several roles. In a smaller organiza-
tion, a single architect may do all of them; in a larger
enterprise, multiple architects may share a single role.

However, there is a common pattern that is important
to notice and understand. For each particular architec-
tural role, there is an associated set of concerns. Some
kind of conceptual model can describe each set of con-
cerns and specify each in a commonly used formal
model. These models define the vocabulary needed for
the specific concern and role. For example, the “enter-
prise business architect” (role) defines “business goals
and strategies” (concerns) using the concepts and
specifics of “value chains” (conceptual model) and
“Business Motivation Models” (formal model) to define
“strategies, objectives, and tactics” (vocabulary).

As we said before, every enterprise is somewhat differ-
ent, and the titles, roles, and responsibilities are far from
consistent across the industry. Nonetheless, we provide
some guidelines in Table 1. The different architectural
titles (roles) are listed in the left-hand column. For each
role, we list some typical responsibilities, concerns, and
outputs of that role depending on the architectural
scope — if they are working at the enterprise scope or
at the project level.

Vol. 11, No. 10 ENTERPRISE ARCHITECTURE



Table 1 — Architect Roles and Responsibilities

Title

Architectural Scope

Enterprise

Project

Enterprise architect

Understands the big picture and
relationship between domains.

May consult at the project level.

Solution architect
Project architect

Does not work at the enterprise level,
but must understand the EA context
and provide feedback on how EA
actually works from the project
perspective.

Acts as a bridge between enterprise
context, business domain, and the
project design.

Business architect

Business goals, strategy, alignment
using value chains, Business
Motivation Model, context models.

Business requirements specified as
processes and rules in Business
Process Modeling Notation.

Information architect

Enterprise semantics and information
model. Data flow architecture,
enterprise data warehouse.

Data models in entity relationship
diagrams, database schema, and
analytical models.

Application architect

Reference architectures, common
services, patterns, frameworks.

Logical structure and behavior of
application in conformance with

EA in UML. (At the project level,
application architect often is the
same as solution architect.)

Technology architect

quality of service.

Common technology platform,
storage, networks, data center,

Implementation of project on
common platform.

10 THINGS AN ARCHITECT DOES TO ADD VALUE

Regardless of the specific role, we can start to see a
common set of skills that architects must have, such
as having a big-picture view, analytical approach,
abstraction, conceptualization, and modeling. Let’s
look at how these skills can be applied by every
architect to add value to his or her organization.

All Architecture Is Local

Cutter Senior Consultant Jeroen van Tyn likes to say
that “all architecture is local.” What does that mean? It
means that no matter what the architecture is from the
enterprise perspective, or in terms of architectural stan-
dards or governance, architecture is effective only when
it is actually applied locally at the project level.

In other words, value does not come from the creation
of architecture. The world’s best architecture provides
no value if it isn’t used. Architectural value comes only
when it is applied. In general, the opportunities to
apply architecture occur with projects.

In fact, one of the major challenges that architects face

is getting involved with the business and with projects.
Often, we must look for project opportunities to provide
architectural value. If we understand the unique skills of

EXECUTIVE REPORT

an architect, we can see how to use those skills to assist
projects. In this section, we describe 10 things an archi-
tect does, in the context of the general lifecycle of a proj-
ect. For each item, we will describe the overall principles
involved and then illustrate them with an example.
These examples demonstrate the architectural activity
and principles but are not the only way to achieve them.

We can organize the architect role in terms of three
broad categories of project involvement:

1. Requirements elicitation and analysis

2. Solution design and specification

3. Influence

The 10 things an architect can do to add value fall into
these three areas, as described below.

Requirements Elicitation and Analysis

At the beginning of a project, the issues are around
correctly understanding the problem and requirements.
Here, architects are able to use their discovery and ana-
lytic skills to bring out requirements and to describe
the problem space in a clear and unambiguous matter.
In this phase of a project, architects inquire, integrate,
and analyze.

www.cutter.com
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1. Inquire

Projects are initiated with the goal of solving specific
problems. Getting to the core of the problem and solic-
iting requirements is the first step in addressing any
given set of requirements. Of course, the requirements
are often vague and presented in the limited focus of

a specific application domain. So the inquiry must
solicit both specific requirements and goals, as well

as an understanding of how those requirements fit into
a broader context (such as the enterprise). This comes
about through discussions and questions of the project
stakeholders.

An important line of inquiry is to question assumptions.
This is a key activity and responsibility for an architect.
Far too often we accept assumptions, whether they are
explicitly stated or, more likely and more dangerously,
unstated assumptions. Groundbreaking products, those
that routinely “change the game,” do so by questioning
assumptions and getting beyond those that no longer
apply.

Recently, in an exercise on teamwork and team build-
ing, my class was subjected to the famous “prisoner’s
dilemma.” The catch of the exercise (and the dilemma)
is that for your team to “win,” you have to let the other
team win. If you try to beat the other team, both lose.
Only through cooperation does the scenario turn into
win-win. As is usually the case, the teams figure this
out too late to change their behavior, which is based on
an unstated assumption that the objective of the exercise
is to defeat the other team. In the postexercise debrief,
one of the students put it this way: “There was an abun-
dance of unstated and unexamined assumptions.”
Exactly!

Sometimes we talk about this as “thinking outside of
the box,” or getting beyond established assumptions to
see which ones do and don’t apply to the current sce-
nario. So, next time you're analyzing requirements and
solutions, make sure to look for and challenge both the
explicit and implicit assumptions.

2. Integrate

Architects act as a bridge between a given project or
design and how that project fits into the broader con-
text. One of the major benefits that an architect brings
to the enterprise is integrating the solution for the par-
ticular project with the business domain, enterprise
concerns, industry standards, established patterns, and
best practices.

I use what I call architecture-driven design. Each archi-
tectural domain (shown in rectangular, shadowed boxes
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in Figure 3) is driven by a set of enterprise requirements
(shown in oblong boxes). This sets the overall environ-
ment into which the project needs to be integrated.

Each project also has its own set of unique requirements,
those that we helped elicit in skill 1. However, the appli-
cation does not exist by itself, but rather it exists in the
context of the overall enterprise. So we use the architec-
tural domains of business, information, application, and
technology as a starting point for the analysis and design
of the project’s problem space. Notice that it is the enter-
prise architects who create the overall context and the
solution architects who apply it to the specific project.

We also want the business processes, services,

and information required and supported by the
application to conform to the business and data
architecture of the enterprise.

Because we want to have consistency of applications
across the enterprise, we want the applications to con-
form to the application architecture and to run on the
infrastructure defined by the technology architecture.
We also want the business processes, services, and
information required and supported by the application
to conform to the business and data architecture of the
enterprise.

These architectures provide an enterprise context within
which the analysis and design are performed (box in the
middle right of Figure 3). In this example, design leads
to services based on developing service-oriented archi-
tecture (SOA). This is done following a technology-
independent approach. When it is time to implement
the service, the implementation architecture describes
how to do so using a specific technology choice
(described by the technology architecture), taking into
account tools, governance, and development processes.

After implementation, the service will be deployed
into production. The operational architecture (often
part of technology architecture) describes operational
aspects, such as monitoring, logging, and backup,

as well as deployment aspects, such as replication,
configuration, and topology.

Enterprise architecture provides a context, set of pat-
terns, and platform to support applications. These are
required to meet the overall enterprise goals of cost,
consistency, and flexibility of IT systems that meet

Vol. 11, No. 10 ENTERPRISE ARCHITECTURE



business requirements. Each architectural domain pro-
vides a specific context to inform the overall solution
design. In addition, application-level patterns provide
common solutions to problems that span applications.
The solutions architect integrates all of these areas
together during project analysis and design.

3. Analyze

Now that the project requirements have been collected
and integrated into the overall context, an architect
has to analyze the information. The analysis includes
answering three architectural questions:

1. What are the important elements of the problem or
solution?

2. What are the relationships between them? And, how
do the relationships describe the behavior of the
overall system?

3. How do the elements and relationships combine to
provide value higher up? How do they serve the
purpose of the system versus the purpose of an
individual part?

Often, analysis will be broken into two important parts:
a model of the problem and a model of the solution.
The first is used to precisely describe the requirements
within the broader perspective and without any bias
toward how IT might implement it. The solution model
then describes (at a high level) how the problem will be
solved in terms of IT concepts, services, systems, and
applications.

An architect has specific analytical skills in terms of
collecting, integrating, and organizing concepts into a
clear, precise, and unambiguous presentation. These are
often skills that are not as highly developed in the busi-
ness analyst, and therefore this situation provides an
ideal opportunity for architecture to engage with the
business. I like to use the business context diagram, as
shown in Figure 4, as a tool to enable conversation with
the business.

We know that the business operations inside and out-
side of the enterprise are made up of interactions and
exchanges of information between parties. To describe
the overall set of interactions, we use a business context
diagram. The context diagram includes the major par-
ties, represented by the rounded rectangles, and the

Enterprise Architecture
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~ - ~ 1 Architect
. Business . >  Business
equirements 1—» Architecture
N
; > .
Information | Information
Requirements ] .
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Application
Requirements

Application
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Implementation
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Requirements
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Deployed

Service

Architecture

Operational
Requirements

b

Figure 3 — Architecture-driven design.
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messages that they exchange, represented by the
arrows. You create the context diagram by talking with
the business analysts and walking through all of the
interactions required for the end-to-end capabilities of
the project.

The context diagram is made up of the following
semantic elements:

= Actors. The main parties of the interactions (the
rounded rectangles). Typical actors are people,
organizations, or systems.

= Messages. Information exchanged between actors
(the arrows). Messages are typically documents,
packages, and electronic communications.

= Subjects. The business matters that the messages are
about. The subjects are not explicit in the drawing
but are implied by the interactions and messages.
Subjects are typically products and services.

You can think of a shipping package, such a box from
a bookseller, as a metaphor for these elements of the
context model. The package has a shipping label with
“from” and “to” addresses. These are the actors. The
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package box itself (to which the labels are attached) is
like the message. It goes between the “from” actor and
the “to” actor. The contexts of the box are the subject.
They are what the message is about.

For example, in Figure 4 the customer and storefront are
actors. The customer places an order, which is a mes-
sage. The subject of the message (and hence the order)
is books that the customer wishes to purchase.

Notice what a business context diagram provides:

= Overall interaction. The context model represents the
overall interaction of all aspects of the system. It is
purposely kept at a high level and includes only busi-
ness concepts, no technology. It is a combination of
all the different business scenarios and transactions.
Any single scenario represents one path through the
overall diagram (a subset of functional areas and
messages). The context diagram is the first place
where we can start to identify commonality in func-
tion and information.

= Shared information. The messages describe the infor-
mation that must be shared and exchanged between
parties to complete the different transactions. It does

>

Figure 4 — Sample business context diagram.
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not describe the details of any information within the
different functional areas, but only the information
exchanged; that is, shared. Notice that this is exactly
the information that you need for the semantic infor-
mation model and to design the service interfaces.

Business context diagrams provide an excellent commu-
nication mechanism with the business. They are intu-
itively understandable and nontechnical. They focus on
business concepts. The process of creating them helps to
bring a common understanding to the different parts of
the business.

Almost invariably, the business analysts learn some-
thing useful in the process of helping to create the con-
text diagrams, and they use them in the future to better
understand their domain. In other words, the diagrams
provide value to the business analysts by describing
their business domain in a fashion that is clearer, more
complete, better integrated, and easier to understand
than they had before. Your next interaction with the
business analysts will be much easier because now they
will view architecture as a value-adding activity, rather
than as something that is time consuming.

Of course, the context model is just one example of an
analysis artifact and activity. The key concept here is the
application of an architect’s analytical skills to provide
clarity and value to the business and project.

Solution Design and Specification

Moving right along with the project, now that the prob-
lem is clearly understood, it is time to turn attention to
the solution. Here, the architect extends his or her ana-
lytical skills and focuses on clearly and precisely describ-
ing the design of the solution, starting at a conceptual
(high) level and working down to the details. In this
phase of a project, architects conceptualize, abstract,
visualize, and formalize.

4. Conceptualize

Once the overall, integrated problem is analyzed, the
architect needs to create a conceptual vision of the solu-
tion. This can be in the form of a conceptual architecture
diagram, a drawing that shows the major users/channels
of the system, the other systems it has to interact with,
and the major logical functions and data that it must per-
form or use. The diagram establishes the scope of the
project within those pieces. Figure 5 illustrates a sample
conceptual model for a pharmaceutical project.

The project is to build a system for testing new drugs.
There are two major parts to the system: one part is
used to design the tests and the forms and processes for
collecting test data, and the other is used to execute the
tests and collect the data. This is the first of several
projects that will implement an overall service-oriented
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Figure 5 — Conceptual architecture.
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environment, so a major concept of the solution is the
idea of common services, such as approval, auditing,
and versioning of test designs.

In the conceptual architecture drawing, the major users
of the system are shown on the left (operator, manager,
administrator, and designer), and the major systems
that the project needs to interact with (analysis, account,
and pyro) are shown on the right. The scope of the proj-
ect is shown in the center between the dotted lines. The
major subsystems are the tool development environ-
ment, execution environment, and common services.

In addition, some infrastructure services are illustrated
to highlight the difference between typical technical
services and new, business-oriented SOA services.

The conceptual architecture serves to communicate the
overall concepts to a broad audience. It describes:

= Interactions, channels, and systems

Scope of the project

= Major information concepts

= Primary functions

= QOverall structure of the solution in its environment

As we develop the drawing to include these concepts,
we need to also answer some other key questions:

= Who is the main audience for the drawing?

= What concepts are in the drawing? What concepts
are not illustrated?

5. Abstract

In answering these questions, the architect has to use
the skills of abstraction. Abstraction can be defined as
the suppression of irrelevant detail. The biggest chal-
lenge is to determine what is relevant and what isn't.

One way to begin is through the use of architectural
viewpoints, such as business, information, application,
and technology perspectives. When we determine who
the main audience for the drawing is, this gives us a
big hint as to what types of information are going to be
important. So one key abstraction is to apply separation
of concerns to establish (filter) what details are and are
not important for that viewpoint.

Within each perspective, the viewpoint will also be pre-
sented in different levels of abstraction, often referred
to as conceptual, logical, and physical architectures as
shown in Figure 6 (not all perspectives will have all of
these levels). This requires another, more subjective,
and perhaps more difficult aspect of abstraction. How
do we take a bunch of more detailed, lower-level
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components or concepts and combine them into a sin-
gle, more abstract, higher-level concept? Well, we ask
some fundamental questions, such as:

= How are the lower-level concepts similar (structure,
purpose, behavior, interactions, etc.)? What are the
key characteristics that they have in common?

= How are the lower-level concepts different? What
differences are important or distinguishing?

At this point, experience plays a big role. The more
times we have applied abstraction, the easier it is to
recognize and apply common patterns.

Figure 6 shows the typical levels of abstraction, from
conceptual, which is the most abstract, to logical, to
physical, which is the least abstract. The process of
refinement is how we go from a more abstract to a less
abstract level, where refinement is the addition of spe-
cific detail. Like abstraction, the challenge is to under-
stand what specific details should be added. A key goal
is to have a consistent level of detail within any given
model. If the details that we add are consistent with
the architectural perspective, then we are truly doing
refinement.

However, this is a good time to point out some confu-
sion that is often associated with the model of abstrac-
tion shown in Figure 6. Often, the models associated
with the names “conceptual, logical, and physical” are
not only levels of abstraction but are also different per-
spectives. For example, the conceptual model is drawn
from the business viewpoint, the logical model from
the application viewpoint, and the physical model from
the technology viewpoint. Although the typical logical
model is usually somewhat more refined than the

Conceptual More Abstract
5
Logical >
3
3
Physical Less Abstract

\/

Figure 6 — Levels of abstraction.
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conceptual, and so on for the physical, the major
difference is viewpoint, not abstraction.

6. Visualize

They say a picture is worth a thousand words. It is also
an excellent way to represent the architectural drawings
and models at each level of abstraction. So another key
skill and function of the architect is to create visual rep-
resentations of the different abstractions and viewpoints.

Figure 7 shows an example of a conceptual application
architecture. It illustrates the logical structure of the
application, described by a set of patterns that define an
n-tiered architectural style. The architecture is shown as
an informal drawing, which illustrates three important
concepts of the structure of an application:

1. Architectural elements — specific roles and responsi-
bilities of the structural elements that make up the
application

2. Distribution tiers — the logical assignment of
elements to distributed systems

3. System layers — the separation of functional
elements to isolate changes in technology

Each white box in Figure 7 represents an architectural
element in the construction of an n-tiered application.

It is a technology-independent unit of application
responsibility. Each gray box in the figure represents a
service that is applicable across all the application tiers
and is common to the infrastructure or all applications.
The architecture has been defined to support a range of
enterprise requirements, such as:

= Distribution

= Scalability

= Technology independence
= Device independence

= Application integration

= Separation of application development from
infrastructure development

= Future enhancements and migrations

The details of the architecture are described in my ear-
lier Cutter Executive Report “Enterprise Architecture by
Example.”’

Another word of caution: in general, architecture is
represented by models, and most models are visual. But
be aware that not everyone is necessarily a visual thinker.
As you convey the important architectural concepts,
other forms of communication may also be necessary.
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Figure 7 — Conceptual application architecture visualization.
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7. Formalize

As we pointed out earlier, Figure 7 is an informal
drawing. Of course, architecture needs to be more than
just pretty pictures. It needs to be specific enough to
unambiguously communicate the details to anyone
who implements the architecture. It also needs to be
complete and precise enough to allow a design to be
evaluated for conformance.

An architectural “specification” is the usual approach to
formalization. But the specification does not necessarily
have to be a document. A formal visualization in the
form of a complete and precise model, expressed in
industry-standard notation, may often be preferred
because a formal model can be implemented and
enforced within a modeling tool or design framework.
The formal specification may be called a reference
architecture or architectural metamodel.

Figure 8” illustrates a fragment of the formal architectural
reference model associated with the n-tiered architecture
of Figure 7. It defines the specific roles, relationships,
and constraints for each of the architectural elements
illustrated in the conceptual architecture. It is one of sev-
eral drawings that together completely describe all of the
different architectural elements, their roles, characteris-
tics, constraints, and interactions. Together, these models
answer the key architectural questions of: What are the

Metaclass Interactions

main elements? What are their relationships? How do
these relationships describe the behavior of the system?
How does the system, the elements together, provide
overall value?

Not all architectural formalisms are reference architec-
tures — in fact, most are not. Think back to the question
of architecture scope. At the enterprise level, we want to
specify the architecture to provide the context for project
development. This context can be formalized as a refer-
ence architecture, such as is shown in Figure 8. But, at
the project level, we will create analysis and design
models that apply that context to the specific require-
ments of the project. Those models also need to be for-
mal, complete, precise, unambiguous, and represented
in industry-standard format.

This is where the vocabulary, concepts, and models of
the different architectural domains come in. For exam-
ple, business models may describe business processes in
Business Process Modeling Notation, whereas informa-
tion models may be represented as ERDs, and applica-
tion models documented in UML.

The key value is the formalization of the model using a
format that is appropriate for the domain; that is, one
easily recognized and understood by practitioners of
that domain.
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Figure 8 — Reference architecture metamodel. (Source: Terry Merriman.)
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Influence

Once the solution is designed, the architect generally

is not involved in the implementation of the project.
The architect is still involved in seeing it to completion,
making sure the design really works, providing guid-
ance, and validating that it remains true to the design
and architecture, but he or she probably isn’t writing
code. (This is my opinion. See the sidebar “Should an
Architect Write Code?”) At this point, architects are
involved in communication, enabling, and assisting.

8. Communicate

This is probably the single most important aspect of an
architect’s job. Fundamentally, architects are in the role
of communicator. After they establish and formalize

a solution, they need to communicate that solution as
well as its importance and value throughout the orga-
nization. Communication skills include:

= Ability to write
= Ability to speak

SHOULD AN ARCHITECT WRITE CODE?

The debate constantly comes up about the role of an architect
and whether or not he or she should write code as part of a
project team. This can become a somewhat heated discussion
with lots of strong opinions, but | think it ultimately comes down
to the typical consultant's answer: “It depends.” It depends on
your environment, what you mean by an “architect,” and what
you expect the architect to accomplish.

For example, the job of the enterprise architect is to understand
things at an enterprise scope, beyond any individual application
or line of business. Architects must understand how all similar
applications fit together, what must be common across all of the
applications to meet enterprise goals (such as single sign-on,
common customer profile, standard server platform), and what
each application must do to support the overall enterprise.

The enterprise architect must also understand the relation-

ship between the different architectural domains (business,
information, application, technology, security, and so on) and
how to achieve the enterprise goals in terms of the different
domain architectures. So the questions | ask are: how does
writing code help the enterprise architect achieve this, and just
as important, is it the best use of the architect's time?

More relevant to the discussion is the role of the solution architect.
The solution architect acts as a bridge between the areas of:

B Enterprise architecture (particularly what the application needs
to align with)

B Domain architecture
B |nternal architecture of the application

In other words, we do not expect the project team to be
knowledgeable and current about EA; that is not their
responsibility. The team is responsible for executing a project.
Instead, it is the job of the solution architect to understand EA
and to convey the important aspects (important with respect to
this project) to the project team so that the team is incorporated
into the design and implementation of the project.

How does the solution architect bridge these different per-
spectives to effect an architecturally conforming implementation?
The critical part of this is the architect's ability to convey the
concepts to the team, get them incorporated into the design,
and make sure they make it into the implementation. This will
depend on the skill of the architect, the type and size of the
organization, and what the architect is expected to accomplish.
Here, personal experience is likely to influence your opinion.

There is no doubt that a solution architect must be conversant in
both design and implementation skills and be able to talk the
talk with the project team. Let me give a few examples from
personal experience. At a large insurance company, | helped
build a team of 50 application architects, most of which were
developers in the past. This company does about 2,000 proj-
ects a year, for which the most important 500 get application
architects assigned to them. You do the math: that means 10
projects per year for each architect. Most architects can do two
projects concurrently, which gives them 10 weeks (at half effort)
for each project. In this time, they are able to work with the
application team to create a good, EA-conforming, high-level
design. Later on, they participate in design and implementation
reviews. The architects simply do not have the time to write
code, yet in the four years since we initiated the program, it has
proven to be very effective — so much so that project teams
compete to get an architect assigned to their project.

On the other side of the argument, Scott Ambler, a great architect
for whom | have the highest regard and respect, believes equally
strongly that an architect must write code to be effective. In

his environment — working with smaller, agile teams — his
experience is that the architect has to be able to get his or her
hands dirty in the code to be effective.

So it boils down to your environment and your expectations of
an architect. No one answer is right for everyone, but that won't
stop us arguing about it.
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= Ability to draw
= Ability to empathize with your audience
= Ability to facilitate

Almost always, architects act from a position of responsi-
bility without direct authority over those who would use
the architecture. Thus, the only tool available is to influ-
ence potential users by explaining how it is important
and in their own best interest to follow the architecture.

One of the keys to effective architectural value is in

the phrase above: their own best interest. There are two
important aspects to this. First, we need to be able to
communicate the value of architecture. Second, and
perhaps more important, architecture must be designed
so that it supports and adds value to the expected users.
Think back to the example of the business context
model in skill 3, analyze. The business is happy to
participate in the architectural activity because the
architecture provides value to it.

9. Enable

Even the best designed, formalized, and communicated
architecture may not be successful. The equation for
architecture value is actually pretty straightforward.

If using architecture will make someone’s job easier,
they’ll use it. If it adds extra steps and work, without
adding extra value, it will be ignored. Of course, achiev-
ing this goal is anything but simple, but a key to achiev-
ing architecture’s goal of influencing IT projects and
systems depends on the extent to which architects
enable the target audience to easily use the architecture.

In other words, the success of architecture will be
judged by its adoption. It should be easier, faster, and
result in more success to complete a project using the
architecture than without it. Remember that the value
from architecture does not come from creating it, but
from applying it. Therefore, the focus of the architecture
group should be outreach: to help projects use and
conform to the architecture not to create architecture.

Several enabling activities make an architecture more
valuable. These include:

= Consulting. Providing advice to project teams about
architectural requirements, design, and so on. Help-
ing to resolve issues that have a cross-project or
enterprise scope. Helping with the solution to partic-
ularly difficult problems. Conveying the value and
importance of architecture.

= Education. Providing training about the purpose,
meaning, and value of architecture. Describing the
specifics and details of particular aspects of the
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architecture. Providing and describing a methodology
for implementation of the architecture at the project
level, focused on the particular domain audience.

= Guidelines. Providing specific guidelines for archi-
tectural requirements and implementation.

= Examples. Providing code examples of conforming
implementations. This is one of the best ways to effect
adoption. Software developers are generally happy
to include already developed and well-written code
into their projects. Provide code examples for security
requirements, single sign-on, use of the auditing
service, and so on.

Large architecture documents have a funny way
of collecting dust on the shelf.

= Documentation. Providing well-documented architec-
ture. This includes both the conceptual and formal
drawings as well as any written documents. However,
be aware that the document will at best be used as a
reference. Large architecture documents have a funny
way of collecting dust on the shelf.

= Checklists. Providing specific checklists of architec-
tural requirements that will be validated during the
review process. Forearmed with this list, projects will
be able to meet the expectations and requirements of
the governance and review process much easier.

Unfortunately, we can’t get rid of the review process
altogether. But by adopting the enabling activities listed
here, we can make it much less of a burden.

10. Assist

Finally, one of the primary enablers for architecture is to
actively assist projects in using it. This is the single most
important activity architects can do to make their archi-
tecture real. This is essentially the role of the solution
architect. Virtually all successful architecture programs
include some aspect of consulting to projects.

Figure 9 shows a sample organizational structure for an
architectural group. The team is shown on the left of the
drawing. Typically, it is part of a centralized IT func-
tion. There are three important aspects to it:

1. Governance/architecture review board. It is the
responsibility of the architecture group to manage
and monitor compliance with the architecture. This is
typically done through governance processes and the
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review of projects by the architecture review board.
As mentioned above, a program that focuses on
enablement will have a much easier time with gover-
nance compared to a program that focuses on compli-
ance and review.

2. Core EA team. This team of architects creates the

enterprise specifications, models, standards, and
frameworks that describe the enterprise architecture
and provide context at the project level. There is usu-
ally someone with the role of chief architect who is
responsible for understanding the overall picture
and the relationship between all the architectural
domains. Each domain has architects who specialize
in that domain. Depending on the size of the group,
a single person may handle multiple domains, or a
given domain may have several people who special-
ize in it. In this case, there is usually a lead architect
for the domain.

3. Consulting architects. This team is assigned to assist

projects. The architects can specialize in any partic-
ular domain and are assigned to projects based on
their strengths. Typically, a consulting architect will
have a primary domain where he or she is especially
strong and a secondary domain where he or she is
knowledgeable but perhaps not expert. Rarely do
we find architects who are strong in three or four
domains.

On the right side of Figure 9 are the lines of business.
Often, they are a separate business unit from the central
IT function. They may or may not have their own IT
capabilities, but often will have their own business
architects. While the LOB architects are experts in their
business domain, they are not responsible for the over-
all enterprise architecture. It is still the responsibility
of the consulting architects to bridge these areas at the
project level. Projects are run by the LOBs, where the
consulting architects assist in the analysis and design
of the solution.

CONCLUSION

The list of skills is not complete, but I hope it gives you
some food for thought. Is this what you or architects

at your organization do? Are you missing or skipping
some important steps? Are you spending time on the
right activities that bring value to your organization?

Although there is little consistency in architectural titles
and roles across the industry, there are many common
skills that all architects can apply to add value. In this
report, we determined that adding value with architec-
ture means applying it at the project level. To do this,
architects must be practical and balance short-, medium-,
and long-term goals. They must communicate the value
and goals of architecture to the project and sponsors.
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Figure 9 — Sample organizational structure for an architectural group.
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They must also make it easy to apply the architecture.
Those responsible for defining the architecture have a
critical responsibility to enable its adoption through
training, guidelines, frameworks, and examples. The
most effective way to get projects to adopt architecture
is to have architects help in the analysis and design of
projects.

Architecture is about understanding what must be com-
mon across a set of things. In other words, architecture
specifically takes a big-picture view of things. When
architects work at the project level, their responsibility
is to make sure that the project fits into the overall big
picture of the enterprise in terms of business alignment,
information semantics, application styles, common
infrastructure, and so on.

To do this, architects apply a variety of techniques.
Inquiry skills, and in particular questioning assump-
tions, allow architects to get to the heart of require-
ments. The basic principles of separation of concerns
and abstraction help the architect analyze the require-
ments and begin to conceptualize the solution. Then,
increasing levels of detail and formality are applied to
create conceptual and formal models of the solution.
This requires a different way of thinking than might be
typical of someone dedicated to a specific project. The
architect must think more comprehensively and formally
and understand the interdependencies of the project
within the whole enterprise. The architect applies enter-
prise context, industry standards, patterns, and best
practices to arrive at the best solution for a specific
project.

When discussing the role of an architect, one client
remarked that an architect is “someone who tells you
what you can’t do.” Besides not being in the category
of things that add value, that stereotype of architects is
certainly not how I want to be perceived. The list of 10
items presented in this report focuses on the architect
as someone who applies his or her skills to help people
and projects make the right decisions and do the right
things. Architecture groups want to be seen as deliver-
ing services and adding value to projects and the enter-
prise, not as getting in the way. Although governance is
often part of an architect’s responsibilities, it’s not the
part the architect wants to be known primarily for.

Finally, one of my friends that manages an architecture
group commented that there were 11 things that his
architects do. I left out number 11: whine and complain.
Oh well, nobody’s perfect.
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Development. He is coauthor of Applied SOA: Service-Oriented
Architecture and Design Strategies, Developing E-Business Systems
and Architectures: A Manager’s Guide and Integrating CORBA and
COM Applications, which grew out of his contributions to the
OMG COM/CORBA interworking specification. He can be
reached at mrosen@cutter.com.
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About the Practice

Enterprise Architecture
Practice

Today the demands on corporate IT have never been greater. Cutting costs and
accelerating time to market for individual line-of-business projects are still priorities,
but even that's not nearly enough anymore. Companies are now looking for
strategies to better leverage their entire IT infrastructure. They want IT to deliver
sophisticated enterprise applications that can provide value across many lines of
business and provide marked differentiation from their competitors. The Enterprise
Architecture Practice provides the information, analysis, and strategic advice to help
organizations commit to and develop an overarching plan that ensures their whole
system fits together and performs seamlessly.

The Enterprise Architecture Practice offer continuous research into the latest
developments in this area, including Web services, enterprise application
integration, XML, security, emerging and established methodologies, Model Driven
Architecture, how to build an enterprise architecture, plus unbiased reports on the
vendors and products in this market. Consulting and training offerings, which are
customized, can range from mapping an infrastructure architecture to transitioning
to a distributed computing environment.

Products and Services Available from the Enterprise Architecture Practice

* The Enterprise Architecture Advisory Service
® (Consulting

® Inhouse Workshops

® Mentoring

® Research Reports

Other Cutter Consortium Practices

Cutter Consortium aligns its products and services into the nine practice areas
below. Each of these practices includes a subscription-based periodical service,
plus consulting and training services.

® Agile Product & Project Management

® Business Intelligence

® Business-IT Strategies

® Business Technology Trends & Impacts

® Enterprise Architecture

® Innovation & Enterprise Agility

® [T Management

® Measurement & Benchmarking Strategies
® Enterprise Risk Management & Governance
® Social Networking

* Sourcing & Vendor Relationships

Senior Consultant
Team

Our team of internationally recognized
specialists offers expertise in security issues,
e-business implementation, XML, e-business
methodologies, agents, Web services, J2EE,
NET, high-level architecture and systems
integration planning, managing distributed
systems, performing architecture assessments,
providing mentoring and training, overseeing
or executing pilot projects, and more. The
team includes:

® Michael Rosen, Practice Director
® Paul Allen

* Douglas Barry

* Dan Berglove

* Max Dolgicer

® Don Estes

* Pierfranco Ferronato

® (live Finkelstein

* Michael Guttman

® David Hay

® Tushar K. Hazra

* J. Bradford Kain

® Bartosz Kiepuszewski

® Sebastian Konkol

® Jean Pierre LeJacq

® Arun K. Majumdar

® Thomas R. Marzolf

* Jason Matthews

® Terry Merriman

® James Odell

® Ken Orr

* \Wojciech Ozimek

* Jorge V.A. Ronchese

e Qliver Sims

® Borys Stokalski

* John Tibbetts

* Sandy Tyndale-Bisco

*  William Ulrich

*  Mitchell Ummel

® Jeroen van Tyn

® Jim Watson
* Tom Welsh
Bryan Wood
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