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Defining the Role of Business Architecture in Software Design  
By William Ulrich  

Many organizations have found it challenging to achieve the degree of stability, maintainability, and 
scalability originally promised by proponents of service-oriented architecture. While web, cloud, and 
related software service1 categories remain strategic targets, underlying design challenges remain. This 
paper discusses how business architecture2 may be used to inform and shape software designs as a 
means of achieving more stable, maintainable, and scalable software systems. 

“Software design is the process by which an agent creates a specification of a software artifact, intended 
to accomplish goals, using a set of primitive components and subject to constraints.”3 Software design 
encompasses activities from the conceptualization through the creation and commissioning of software 
systems.  

The philosophy of basing software designs on models or abstractions of the business is not a recent 
phenomenon. IT professionals have been seeking clear, concise business perspectives upon which to 
base software designs for decades. One view on this topic comes from the Domain-Driven Design 
Community which states “the most significant complexity of many applications is not technical. It is in 
the domain itself, the activity or business of the user. When this domain complexity is not dealt with in 
the design, it won’t matter that the infrastructural technology is well-conceived.”4 In other words, 
clearly articulated business abstractions are an essential input to the creation of high integrity software 
designs and corresponding software systems.  

Software Service Design Criteria  

While it is important for business abstractions to accurately reflect the organization they represent, 
those abstractions must also be framed in a way that allows designers to produce high quality software 
designs that result in stable, maintainable, and scalable software systems. Quality software systems are 
comprised of well-defined software services that have several key attributes. In the paper titled 
Understanding Service Reusability, Feuerlicht and Lozina said that a “high level of service cohesion 
increases application stability as cohesion limits the impact of changes to a small number of services”.5 
This position is reinforced in Applying UML and Patterns, which states that “the benefits of highly cohesive 
methods include easy maintenance (as the method interfaces are less likely to change over time) and 
increased reuse potential.”6  

How can software designers achieve loose coupling and a high degree of cohesion? According to Old 
Measures for New Services, “functional cohesion is achieved in situations where each service operation 
implements a single clearly-defined task; this leads to low coupling and high levels of reuse.”7 Feuerlicht 
and Lozina add that “The key guiding principles for interface design include orthogonality, maximization 
of method cohesion and minimization of method coupling. The orthogonality requirement is closely 
related to service cohesion and states that each service (or service operation) should implement a distinct 
function (i.e. the functionality of services should not overlap).” 

To summarize, delivering stable, maintainable, and scalable software systems requires deploying 
software services that are loosely coupled and highly cohesive, with distinct non-overlapping actions 
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and outcomes, which in turn facilitate software reuse. It follows, therefore, that the business 
abstractions from which those software services are derived meet these same criteria. Business 
abstractions must not only clearly depict what an organization does and how it engages stakeholders, 
but be framed in a way that allows software designers to derive loosely coupled, highly cohesive 
software services with fully independent outcomes.  

Siloed, Incongruous Business Perspectives  

While software designers may agree in principle that business abstractions should inform software 
designs, the abstractions used in practice are not always consistently defined, fully independent, or 
easily interpreted. Inferior representations of a business lead to inferior software designs, resulting in 
reuse constraints, interoperability issues, and ineffective, unstable, and hard to maintain software 
systems. The degree of software system reliability and adaptability can make the difference between 
building a strong customer base and excelling over the competition, or having an organization fail 
entirely. Software designers should, therefore, seek well-defined, consistent abstractions of a business 
that have been formally vetted by a representative cross-section of business professionals. 

Historically, business requirements and corresponding models tend to be crafted by small, segregated 
teams of software designers and business analysts. These teams typically create isolated snapshots of a 
given business area that do not scale because they lack consistency across business units that share 
common perspectives, which in turn create overlapping, inconsistent, and highly coupled software 
designs and software services. In the absence of any overarching, holistic perspective, certain software 
analysis and design methodologies can even lead designers down the path of creating siloed, highly 
coupled software designs.  

Consider the example in figure 1, where three sets of siloed business abstractions were created for 
three different business units: Sales, Support, and eCommerce. Sales decomposes into a subset of 
concepts that include opportunity, pipeline, territory, customer, product, and salesperson. Support 
breaks down into customer, product, ticket, defect, and product version. eCommerce decomposes into 
shipping, order, product catalog, inventory, authorization, and customer management. Sales and 
Support are shown to share two domain concepts, customer and product, which rightly implies that 
domain concepts are not isolated to a single business unit.  

 

Figure 1: Sample Business Abstractions Used as Software Design Inputs8 
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Two issues that often arise from ad hoc, silo-oriented business analysis efforts are incongruity and 
redundancy, both of which stem from the mixing of paradigms across business abstractions. Consider 
that the figure 1 abstractions include business objects9, like customer and product, a stakeholder, 
identified as salesperson, a pseudo object called ticket, which is basically a (work) order, and a data 
attribute called product version. Opportunity, which is a customer in a prospective state, creates a 
redundancy, while pipeline is basically a prioritized queue of opportunities. The eCommerce category 
includes product catalog, an object grouping concept, inventory, another object grouping concept void 
of an object reference, authorization, an action term with no corresponding object, and shipping, a 
business unit.  

The assortment of incongruous business perspectives in figure 1 lacks the principled, clearly delimited 
focal points required by data and solution architects, business analysts, and software designers. For 
example, the concept of customer could easily be misinterpreted. Are the shipper and the recipient of 
a shipment both classified as a customer, or is only the shipper a customer? Even more troubling is the 
concept of “shipping”, which appears to be a business unit, a concept that is of little help to business 
analysts and software designers. Business abstractions must clearly define and rationalize every 
business object to remove random interpretations and reduce overall redundancy. 

The mixing of paradigms, coupled with redundant, poorly defined vocabularies, tends to be the rule and 
not the exception in many business abstractions. Historically, business analysts and software designers 
have made certain assumptions about basic vocabulary terms. One errant assumption is that everybody 
who understands a given business domain understands the meaning of certain terms, which has proven 
to be unfounded in practice and resulted in much of the discontinuity found across the large installed 
base of software systems in use today.  

Consider the example where a business analyst at one organization insisted that “everyone knew what 
people meant when they used the term account”. When business professionals within and across 
departments were asked to define the term “account”, the variations were striking, rendering the term 
almost meaningless. Depending on who was interviewed, an account was a customer, an agreement 
with a customer, an identifier used to identify a customer, or a financial concept used to track monetary 
balances. This wide disparity in vocabulary interpretation is depicted in figure 2.   

 
Figure 2: Vocabulary Discontinuity Driven by Siloed Analysis and Design Teams 
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The term “account” is a homonym, a word that can be interpreted to mean multiple things. Incorporating 
homonyms into software designs leads to software system interoperability and scalability issues. 
Ineffective interoperability increases the need for business professionals to exercise manual workarounds 
and deploy more desktop tools, drives down productivity, and drives up business risks. Unfortunately, 
business analysts and software designers routinely capture one-off business perspectives and turn them 
into business requirements and software designs that lack a common perspective. The fact that projects 
fail or are compromised more than 70 percent of the time10 can be traced to hard to decipher business 
requirements and resulting software designs.  

Redundancy arises when siloed business modeling teams work “in the blind” to other teams, with no 
shared perspective. In the figure 2 example, it would be common for one business unit to use the term 
“customer” while other business units use the terms “account” and “opportunity” to mean customer, 
creating layers of redundancies. Redundant business concepts lead to redundant software designs, 
breaking the previously stated rule that the “functionality of services should not overlap”, in turn, 
hindering software reuse. When software services are replicated, reuse cannot scale, and maintenance 
work becomes more challenging. Redundancies proliferate as project teams create more and more 
siloed business abstractions, degrading software systems at an increasing rate.  

One does not need to look far to understand the interoperability issues that segregated analysis and 
design methods have spawned. Segregating software designs by business unit is a major reason why 
organizations are burdened with poorly integrated, underperforming, and inflexible legacy software 
systems. The ramifications of being locked into using these legacy systems include degraded customer 
experience, inability to respond to changing market conditions, escalating operating costs, supply chain 
breakdown, and the degradation of underlying operating models.  

The bottom line is that basing software designs on shifting, siloed business vocabularies that lack 
consistency from one business unit to another will further degrade complex software systems and their 
ability to deliver business value. In order to reverse course, analysis, design, and development teams 
must leverage formal, holistic representations of their business ecosystem as input to software design 
efforts. 

Business Ecosystem Scoping: A Key Element in Formalizing Business Abstractions 

Validating the consistency, integrity, and scalability of business abstractions and related software 
designs requires formally defining the scope of coverage being modeled, which requires understanding 
the business ecosystem in which an organization exists and interacts. Business ecosystem is defined as:  

“One or more legal entities, in whole or in part, that exist as an integrated community of 
individuals and assets, or aggregations thereof, interacting as a cohesive whole towards a 
common mission or purpose.”11  

An example of a business ecosystem would be a multidivisional, financial services corporation with shared 
customers, partners, assets, and finances. The company offers banking, wealth management, mortgage 
services, trading, and other products to individuals. Various divisions must manage shared customers 
associated with multiple markets, orders, agreements, products, financial accounts, and related business 
perspectives. In this example, business abstractions, software designs, and resulting software systems 
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must recognize common customers and deliver cross-ecosystem interoperability through the deployment 
of cohesive, loosely coupled, and widely reusable software services.  

Business ecosystem scope determination is critical because software systems must provide seamless 
interoperability across shared customer, partner, asset, financial account, product, and other business 
perspectives. Poorly articulated business ecosystems result in a patchwork of inconsistent, overlapping, 
and ineffective siloed software systems that force business professionals into doing more manual work 
and deploying desktop solutions just to keep the organization functioning at some minimal level. 
Extending the practice of silo-oriented software design to new software systems only reinforces legacy 
system challenges that plague organizations around the globe. Unfortunately, this practice remains the 
norm, not the exception.  

With these challenges in mind, organizations seeking to craft well-articulated, scalable abstractions of 
their business ecosystem as input to software design efforts should ask the following questions.  

• Has the scope of abstractions considered the scope of the business ecosystem being modeled? 

• Are representations of the business ecosystem based on formal principles that ensure consistency 
and clarity across business unit silos? 

• Do software designs derived from business ecosystem abstractions deliver cohesive, loosely 
coupled software services that increase software system stability, maintainability, and scalability?  

Holistic business ecosystem abstraction is an essential aspect of reversing the challenges associated with 
software system stability, maintainability, and scalability. Organizations should be clearheaded, 
however, that moving from historically siloed analysis and design approaches to an approach that relies 
on holistic representations of their business ecosystem requires a major shift in thinking.  

The concept of crafting ecosystem-wide business abstractions can send people into a panic, eliciting 
cries of “you’re boiling the ocean” from executives. This would be true if ecosystem abstraction was 
performed at the operating model level, which would explode into countless, detailed business process 
and technical models that are difficult to decipher, compare, navigate, or leverage in practice, at least 
for the purposes being discussed herein. Creating a readily decipherable, widely accessible set of 
business ecosystem abstractions must, therefore, be based on formal principles that ensure that those 
abstractions are clearly defined, congruent, and rationalized. 

Formal principles help ensure that software designs derived from these business abstractions meet the 
loosely coupled, highly cohesive, and non-overlapping standards required to produce high quality 
software systems. The means of meeting these criteria require that organizations articulate and 
leverage a formally defined business architecture.  

Business Architecture: Formally Abstracting a Business Ecosystem 

In order for software designs and resulting software systems to reflect a business ecosystem in accurate, 
effective, and scalable ways, design teams should explore using business architecture as input to 
software design derivation. Business architecture provides an overarching, ecosystem-wide perspective 
for an organization, resting upon a formal, principled foundation of capabilities, information concepts, 
value streams, and organizational views. Business architecture establishes a foundation for strategy 
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execution, where a persistent, robust business perspective is leveraged across programs, projects, 
business units, and teams.  

Business architecture serves as a long-term, cross-ecosystem abstraction that offers a way to envision an 
organization that is not obscured by siloed business unit constraints. At the highest level of maturity, every 
business strategy, plan, program, business design, innovation, requirement, data model, and software 
design would leverage a shared understanding of what the business does, the information it uses, 
stakeholder value being delivered, and organizational structure.  

Capabilities play a central role in software service design. A widely accepted definition of a business 
capability is “a particular ability or capacity that a business may possess or exchange to achieve a specific 
purpose or outcome.”12 The basis for capability formulation is the business object.13  

When creating a capability map, an organization decomposes its business ecosystem into well-defined, 
non-overlapping business objects and applies actions against objects. Objects are stateless, which 
enables, for example, an “agreement” object to be established at the onset of its evolution, even though 
agreement state is “pending”, versus “in force”. Similarly, a customer’s state may be “prospective”, 
eliminating the need for redundant business objects such as “opportunity” and “prospect”. The use of 
stateless objects in defining capabilities ensures that objects are not replicated based on that object 
transitioning through various states and that no capability overlaps with another capability.  

The second part of articulating and formulating capabilities involves identifying the actions that can be 
applied to those business objects. A sample set of capabilities, highlighting a subset of actions applied 
against selected business objects, is shown in figure 3. Formal capability definitions, which are mandatory 
for every capability in a business ecosystem, are omitted from the figure for brevity.  

 

Figure 3: Sample Business Capabilities 

Figure 3 depicts a sample cross-section of capabilities based on clearly defined, formally vetted business 
objects that include agreement, channel, message, financial account, payment, financial transaction, 
currency, tax, monetary amount, product, decision, and event. The actions coupled with selected business 
objects in figure 3 include performance management, risk management, access management, validation, 
compliance management, among others. The capabilities in figure 3 primarily represent level 2 
capabilities, which, in a formal capability map, would decompose to levels 3, 4, 5, or even 6. Capabilities 

Message Definition
Message Design
Message Lifecycle Management
Message Validation
Message Risk Management
Message Matching
Message Information Management

Product Access Management
Product Performance Management
Product Matching
Product Information Management 

Information Validation and Verification
Information Integrity Assurance
Information Security Management
Information Persistence

Location Definition
Location Interpretation
Location Hierarchy Management
Location Transformation Management
Location Evaluation Management
Location Access Management
Location Risk Management

Agreement Definition
Agreement Structuring
Agreement Preference Management

Agreement Lifecycle Management
Agreement Compliance Management
Agreement Risk Management
Agreement Access Management
Agreement Matching
Agreement Information Management 

Channel Definition
Channel Need Determination
Channel Development
Channel Risk Management
Channel Access Management 
Channel Performance Management
Channel Matching 
Channel Information Management 

Network Definition
Network Design
Network Lifecycle Development
Network Performance Management
Network Compliance Management
Network Risk Management
Network Access Management
Network Matching
Network Information Management

Financial Account Management
Financial Risk Determination
Currency Management
Tax Management
Payment Management
Financial Transaction Management
Finance Access Management
Monetary Amount Management
Finance Matching
Finance Information Management 

Work Item Management
Work Compliance Management
Work Queue Management
Time Management
Schedule Management
Submission Management
Event Management
Decision Management
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decompose into increasingly granular capabilities, based on more and more detailed refinements to the 
actions being applied to a given business object.14  

Each capability produces a unique outcome. Outcomes vary based on the object impacted and actions 
performed. For example, Customer Risk Threshold Setting would create a “risk threshold” outcome for a 
customer. Outcomes never overlap with another capability’s outcome within an ecosystem. Outcomes 
contribute to stakeholder value delivery when capabilities are “cross-mapped” to value streams. 

Capabilities, while consistently defined across a business ecosystem, allow for unique interpretations 
based on context. Capabilities may behave differently when realized in practice. The realization of a 
capability in a given business unit or partner environment is called a capability “instance”, which may 
behave uniquely from another instance based on the context in which it is realized. Unique capability 
behaviors are associated with capability instances.15  

For example, a Customer Preference Determination capability may implicitly derive customer preference 
in one instance (e.g., customer likes cookware), while a second instance involves the explicit setting of a 
preference by the customer (e.g., do not share customer data with third parties). Each instance is likely to 
have a unique system design based on the behavior of that instance. When an organization invests in a 
given capability, it is actually investing in improving the behavior of that capability and some combination 
of capability instances.  

The information map, another foundational domain of business architecture, derives information 
concepts from the business objects defined in the capability map. Information concepts have definitions, 
types, states, cross-concept relationships, and descriptions. Capabilities rely on and modify information. 
Information concepts and capabilities provide a comprehensive perspective of what the business does 
and how information is used and modified. Information concept relationships form the basis for data 
architecture and software solution designs because they unambiguously define a rationalized view of 
information across the business ecosystem.  

For example, an asset (e.g., a software service) may have a “requires” relationship to another asset (e.g., 
an operating system). This same relationship, however, may reflect a “works with” relationship between 
one asset (e.g., a piece of equipment) and another asset (e.g., a second piece of equipment). These 
complex relationships are derived from a formally defined business architecture. Figure 4 depicts a subset 
of information concepts and relationships that would enable a multitude of business scenarios.  

 
Figure 4: Sample Business Information Concepts and Relationships  
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Figure 4 represents relationships among a subset of the information concepts derived from the business 
objects that represent the overall business ecosystem. Comparing these information concepts to the 
previous business abstractions in figure 1 highlights two important considerations relevant to software 
designers. First, every information concept in figure 4 is formally defined, rationalized, and cross-
organizationally vetted. In addition, information concept relationships and the map as a whole are 
business unit and scenario agnostic, creating an information map that represents the ecosystem as a 
whole.   

Business unit and scenario agnosticism means that the information map may be used as input to holistic 
planning, business analysis, and software design work across business units and project teams. For 
example, figure 4 represents a customer information concept that has a zero-to-many relationship to 
agreement.16 This association ensures that a customer is uniquely and non-redundantly established in the 
business ecosystem and associated to every agreement that customer may have, regardless of the 
business unit managing that agreement. Each agreement, in turn, is associated with zero-to-many orders. 
Each order would be associated with one-to-many products and shipments. This holistic view of the 
business ecosystem enables management to synchronize business strategies and corresponding programs 
more effectively, while streamlining software design, deployment, and related investments.  

Value streams frame how businesses deliver customer, partner, and internal stakeholder value, where all 
work across a business ecosystem is positioned in a value delivery context. Value streams are the main 
vehicle for framing capability-based investments, where investments may be associated with the specific 
capabilities that deliver stakeholder value within and across value streams. Value streams, when cross-
mapped to capabilities, allow planning teams to target capability-based investments in those capabilities 
that deliver stakeholder value.   

Business architecture’s ability to represent a business ecosystem goes beyond capabilities, information 
concepts, and value streams to include stakeholder, organization, strategy, policy, product, and initiative 
domains. Capabilities, information concepts, and value streams, however, provide the essential domains 
required to provide deep insights into software design formulation. With an established business 
architecture in place, software design teams have access to a formally vetted set of business abstractions 
from which to evolve those designs. As a result, every software design has the ability to incorporate a 
consistent, clearly defined set of definitions, actions, and relationships for formally defined business 
concepts that include customer, agreement, financial account, and a host of other business perspectives.  

Organizations have argued against using business architecture because “it takes too long” to establish a 
baseline. Fortunately, organizations can quickly articulate a business architecture baseline using any 
number of standard industry reference models.17 Leveraging industry reference models allows a business 
architecture team to reduce the time it takes to a establish a business architecture baseline from months 
to weeks, or less, removing this objective.  

To recap, business architecture provides a holistic view of a business ecosystem across business units, 
programs, and projects, providing software design teams with consistent views of what the business does 
and the information it uses. Formal mapping guidelines and principles18 provide the rigor required to 
ensure that derived business requirements and software designs are clear, consistent, and can scale 
across a business ecosystem, which in turn produces stable, maintainable, and scalable software systems. 
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Business Architecture’s Role in Framing Software Designs  

Business architecture offers important insights into framing and defining software services and the data 
used by those services. According to Homann’s 2006 paper, “A Business-Oriented Foundation for Service 
Orientation”, “Business capability mapping and service-orientation provide a new set of complementary 
tools that stretch the concepts of business beyond the physical corporate boundaries to include the entire 
value chain or ecosystem of business functions within the map.”19 Homann outlined the importance of 
using a business perspective focused on “what” a business does versus “how” it is done. Well over a 
decade of experience has reinforced Homann’s contention and served to refine the role that capabilities 
play in informing software service design.  

The logic behind positioning capabilities as a basis for software service design derivation lies in the fact 
that capabilities and software services share common principles as shown below. 

• Reusable: Capabilities are non-redundant, non-overlapping concepts and may be reused across 
business units, value streams, product deployments, and other perspectives. Software service 
reuse plays a major role in ensuring software adaptability and maintainability.  

• Stateless: The business objects upon which capabilities are based are stateless, which reduces 
capability and information concept replication. Software service statelessness is a design 
principle that is applied to design scalable software services.20 

• Composable: Capabilities are organized into collections under higher level capabilities and into 
groupings to deliver stakeholder value within the context of a value stream. Work Management, 
for example, aggregates work item, work queue, event, decision, and time management 
capabilities. Software service composability is a design principle that facilitates service reuse in 
multiple solutions that are themselves made up of composed services.21  

• Autonomous: High-level capabilities do not rely on other capabilities, meaning they can work 
independently across a combination of business scenarios. Software service autonomy is a 
design principle that reduces service dependence on execution environments and resources 
over which they have little control, thereby increasing service reliability. 

• Defined outcome: Within a business ecosystem, every capability has a unique, non-overlapping 
outcome. A software service is a logical representation of a repeatable activity that has a 
specified outcome.22  

• Discoverable: Capabilities are defined once for an ecosystem and are widely available and 
discoverable in a formally defined business architecture knowledgebase.23 Software services are 
discoverable so that they may be found and used within a given environment.  

Shared principles between capabilities and software services enable software designers and solution 
architects to use capabilities as the basis for software service design and focus the majority of their efforts 
on the technical aspects of service formulation. In order to leverage capabilities in a software service 
design context, however, business architects must adhere strictly to formal business architecture 
principles, specifically by creating capabilities based on stateless, non-overlapping business objects.  
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Capability’s Role in Software Service Derivation  

Figure 5 depicts the relationship between capability and software service. However, capabilities do not 
stand alone. Using capabilities for software service derivation requires that design teams incorporate 
additional business architecture domains into their analysis. Figure 5 highlights this more expansive view 
where capability is associated with the business object upon which it is based, the business units in which 
it is implemented, and the information it uses and modifies. Note that each business architecture domain 
is identified by color in figure 5, with software service and business object shown in a neutral color.  

 

Figure 5: Relationship Between Capability and Software Service 

Key relationships highlighted in figure 5 are identified below.  

• Capability is based on one and only one business object, achieves a specific outcome, and 
decomposes into more capabilities where each level of decomposition is a more granular 
perspective on the parent capability.  

• Capability instance realizes a capability in practice, occurs when implemented in a given business 
unit (organization), and can have a unique capability behavior.  

• Information concept makes a business object explicit, including the state of that object, which is 
controlled by capability outcome, relates to other information concepts, and is used and modified 
by capability.  

• Software service is derived from a capability and influenced by capability behavior, which may 
reflect unique behaviors associated with capabilities instances.   

An example gives context to the figure 5 associations. Using the previously identified Customer Preference 
Determination capability, figure 6 shows an example of how the associations in figure 5 are realized in 
practice. The main business object in this example is “customer”, which is defined as “a legal entity that 
has, plans to have, or has had an agreement with the organization, or is a recipient or beneficiary of the 
organization's products or services.”24 Business object is not shown in figure 6 because information 
concept makes the business object explicit in practice.  
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Figure 6: Software Service Derivation from Capability, Instances, Behaviors, and Outcome 

The software service or services being designed in the figure 6 scenario will derive and manage customer 
preferences. A sample capability definition for Customer Preference Determination, a level 2 capability 
under a level 1 capability called Customer Management, is as follows.   

“Ability to capture, represent, analyze, and act upon explicit or implicit wants, needs, inclinations, 
leanings, likings, predispositions, penchants, or options — expressed formally or informally — as 
determined or derived from a combination of sources and associated with a customer.” 

The above capability definition provides insights into behavioral context, which is important in software 
service derivation. The overall scenario summarized in figure 6 is detailed as follows.  

• The Customer Preference Determination capability exists in two business units, creating two 
capability instances (business units were omitted to simplify the example).  

• Each instance has a unique behavior where instance 1 derives preferences implicitly and instance 
2 derives preferences explicitly. 

• Implicit preference determination requires looking at customer, product, location, market, and 
(past) order information concepts, as shown to the right, to infer customer tastes, buying 
patterns, and related preferences.  

• Explicit preference determination involves a customer turning certain preferences on or off, which 
are controlled under the agreement, as dictated by agreement terms. 

• The capability itself uses an aggregate of the information concepts shown in figure 6, where each 
instance may only require a subset. 

• The software designer can determine if they want to create a single software service with the 
ability to determine preferences implicitly and explicitly, or if they want to create two software 
services, one for each unique behavior associated with each of the capability instances. 

The figure 6 example provides several insights for software design teams. First, a capability called 
Customer Preference Determination uses a combination of information concepts to create a customer 
preference outcome. The capability exists in two business areas, creating two capability instances, each 
of which behave uniquely to create the same customer preference outcome. Software designers using 
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this business abstraction can confidently rely on a common definition of customer and other information 
concepts, gain clarity of the scope of coverage for this service based on the capability instances, and design 
a service or services to address the unique behaviors associated with the capability instances.  

The solution scales because the selected capability, information concepts, and organizational perspectives 
were drawn from a business architecture that maintains a principled, holistic, and formally derived 
abstraction of the business ecosystem as a whole. Every planning, project, design, and deployment team 
within this business ecosystem can confidently rely on a single, consistently defined set of business 
perspectives that may be used to design and deploy scalable, interoperable, and maintainable software 
systems.  

Software Service Derivation, Decomposition, and Composability  

Feuerlicht and Lozina provide guidance on software service composability and decomposition: “During 
the decomposition stage complex business functions are progressively decomposed into elementary 
functions and then mapped to corresponding candidate service operations. This is consistent with 
maximizing cohesion as elementary business functions typically accomplish a single conceptual task and 
exhibit high levels of cohesion.”25 Fortunately for software designers, capabilities already create detailed 
decompositions as a fundamental aspect of a principled capability map.  

The capability decomposition examples in figure 7 depict a level 1 capability called Agreement 
Management, defined as the “Ability to establish, organize, analyze, administer, and report on all aspects 
of a set of legally binding rights and obligations between two or more legal entities”. This high-level 
capability decomposes into a number of level 2 capabilities, shown immediately below Agreement 
Management. One of the level 2 capabilities, Agreement Structuring, decomposes into several level 3 
capabilities, as shown to the right. The example provides a snapshot of how capabilities are formally 
decomposed, starting at the highest level.  

 
Figure 7: Level 1 and Level 2 Capability Decomposition Example 

Figure 7 highlights adherence to certain capability mapping principles. The highest-level capability, which 
is always level 1, defines the object that establishes the capability boundary. Every child capability is bound 
by the constraints of its parent, which in the case of Agreement Management means no other business 



Copyright Tactical Strategy Group, Inc. 2020 13 

object can be “managed” under that level 1. Corresponding customer, product, asset, finance, market, 
and related capabilities are each defined as their own level 1 capability. Agreement Structuring, a level 2 
capability in figure 7, encapsulates several level 3 capabilities that determine eligibility, set the price, 
validate the agreement, formalize terms, and finalize the agreement. Each of these capabilities 
decompose into level 4 capabilities or deeper as required for analysis and design purposes.   

Formal capability decomposition in a business architecture means that what Feuerlicht and Lozina term 
the decomposition stage, “where complex business functions are progressively decomposed into 
elementary functions”, is dramatically streamlined for software design teams. Business architecture not 
only eliminates countless hours of business modeling work for business analysts and software designers, 
but also ensures that reuse, interoperability, and scalability are incorporated into software designs from 
planning through deployment. 

With capability decomposition in place, software designers can make decisions on the degree of 
granularity desired in a given set of software services. Software service granularity is often driven by a 
multitude of factors that include governance, technical, and other considerations. For example, designers 
may want to trade off resilience, scalability, and time to market for factors such as testing complexity and 
the ability to perform robust monitoring.26 Every design team will make its own decision in consult with 
its enterprise architects. The important consideration is that a well-defined, principled set of capabilities, 
decomposed to the right levels, allow designers to design coarse grain as well as finer grain capabilities.  

For example, the Agreement Management capability frames a coarse grain software service as shown in 
figure 8. This capability embodies all actions that might apply to the agreement business object. It is high-
level but perhaps appropriate for purposes of a given design team.  

 

Figure 8: Level 1 Capability as a Basis for Coarse Grain Service Definition 

Figure 9 highlights how lower level capabilities may be used to derive fine grain software services. 
Agreement Management capability decomposition identifies a set of level 2 capabilities that serve as 
candidates for finer grain software service definition. Figure 9 depicts four candidate software services, 
which are named after corresponding capabilities; Agreement Structuring, Agreement Preference 
Management, Agreement Compliance Management, and Agreement Access Management.  

Agreement 
Management

Coarse Grain Service

Partially Decomposed Level 1 Capability: Agreement Management
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Figure 9: Capability Derivation as a Basis for Microservice Design 

Figure 9 additionally shows that the Agreement Structuring software service design may be based on the 
Agreement Structuring capability decomposition to the right, where Agreement Structuring decomposes 
into five level 3 capabilities. The Agreement Structuring service may itself be composed of five 
microservices that address agreement eligibility determination, price determination, validation, term 
management, and formalization. The main point is that designers have a strong business foundation upon 
which to make software service design decisions.  

Capability maps define what a business does in its entirety, which includes what some might consider 
technical capabilities. In reality, all capabilities are business capabilities. For example, data management 
is addressed through object-specific, profile, state, type, history, and matching capabilities, along with a 
collection of generalized Information Management capabilities that address persistence, transformation, 
security, and other information specific actions.  

In a second example, IT often views a portal as a technical capability, but in industry reference models, 
the Submission Management capability defines the business perspective of what is often automated 
under the concept of a portal. Other technology focal points are generally covered under Asset 
Management, Channel Management, and Network Management capabilities. Finally, reference model 
capability maps define workflow related concepts using Work Item Management, Work Queue 
Management, Decision Management, Event Management, and Time Management capabilities.  

Value-Oriented Software Service Design and Orchestration   

Value streams play a role in software service orchestration by providing a basis for composing capabilities 
into value-oriented groupings. Every organization has a fixed number of value streams in its business 
ecosystem that frame the entirety of external and internal stakeholder value delivery. Capability 
outcomes have a “value enabling” relationship to value stream stages. Value stream / capability cross-
mappings provide a value-oriented framework for mapping out a wide variety of business scenarios and 
corresponding software service orchestrations. Because value streams in practice may be implemented 
differently across different business units or business scenarios, the cross-mapping model gives a good 
deal of latitude to service designers who will determine how these compositions may be orchestrated as 
dictated by the situation at hand.   

Agreement Compliance Mgmt.

Agreement Access Mgmt.

Software Services & Microservices

Partially Decomposed Level 1 Capability
Partially Decomposed Level 2 Capability

Agreement Preference Mgmt.

Agreement Structuring
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Figure 10 depicts the Establish Financial Account value stream, which decomposes into four stages, each 
of which is shown in row two. Each value stream stage is enabled by the capabilities listed below the stage 
name in second row. Note that the figure 10 example does not represent the complete set of capabilities 
that would normally be cross-mapped in practice to this value stream.  

 

Figure 10: Sample Value Stream/Capability Cross-mapping – Informing Service Composability 

Each value stream stage provides designers with the collective set of capabilities that they can leverage 
as a basis for designing and composing software services. These capabilities tend to fall into certain 
subcategories that are conducive to software service composability. For example, a set of finance 
capabilities, such as financial account, financial transaction, payment, monetary amount, tax, and 
currency management, may each be defined as a unique software service and then composed into an 
aggregate service that addresses all aspects of requesting a payment through the allocation of monetary 
amounts to one or more financial accounts.  

Value stream/capability cross-mapping enables service designers, along with business analysts, solution 
architects, and other stakeholders, to engage in robust software service design discussions based on 
consistent, clearly defined, and widely vetted business perspectives. Software services derived from cross-
mapped capabilities are widely reusable because the same capability map serves as the basis for enabling 
every value stream across a business ecosystem.  

From a strategic perspective, value streams are an essential strategic planning tool for organizations and 
serve as the basis for capability-based planning and investing. Strategic plans target stakeholder value 
delivery improvements, mapping impacts to specific value stream stages, which in turn expose value-
enabling capabilities to be targeted for investment. Value streams, coupled with capabilities and related 
business architecture domains, allow executives, program managers, analysts, software designers, and 
project teams to validate that the work being performed has a direct line of traceability back to strategic 
objectives, stakeholder value, and corresponding investments.  

The Role of Business Architecture in Data Model Design 

A mature business architecture will have an information map, capability map, and formally defined 
relationships between capabilities and the information concepts those capabilities use and modify. Cross-
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mapping information concepts to capabilities offers design teams insights into software service data usage 
requirements. In addition, the information map provides data architects with the basis for establishing 
data models to support the data requirements of ecosystem-wide software service deployments. Figure 
11 depicts the derivation of an agreement data entity table and corresponding data attributes. Data 
entities closely correspond to information concepts, which are derived from business objects, and 
represent those real-world objects as data. Data attributes, on the other hand, define the features or 
fields associated with that data entity.  

 
Figure 11: Data Model Derivation from Information Concepts  

The table shown in figure 11 depicts data attributes derived from lower level capabilities defined under 
Agreement Management. For example, various capabilities address agreement identification, term 
management, preference determination, access constraint determination, risk determination, price 
determination, and profile, state, type, and history management. These capabilities provide data 
architects with insights into the types of attributes that should be incorporated into an agreement table. 
The figure 11 example highlights these attributes, which include agreement identifier, term, preference, 
access constraint, risk rating, price, profile, state, type, and history.  

The information concept relationships shown in figure 11 provide insights into the need to define 
additional data entity tables, along with associations among those tables. Data architects would evaluate 
each information concept defined within the business ecosystem and create corresponding tables for 
customer, order, product, financial account, payment, monetary amount, financial transaction, location, 
shipment, and other information concepts not shown in this example. Data architects would further 
leverage information concept relationships, which are managed via “matching” capabilities, to formalize 
entity relationships within various data models.  

 A comprehensive information concept mapping of a business ecosystem establishes the foundation for 
deriving conceptual, logical, and physical data models. Deriving data models from information concepts 
is an important parallel exercise to software service design because software designers and data architects 
can leverage information concept/capability relationships as the basis for specifying data requirements 
for software services. This predefined set of relationships provides a consistent perspective on software 
service data usage because the information concepts and capabilities are based on a clearly defined, 
consistent collection of vetted business objects.  
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A Call to Action: Leveraging Business Architecture for Software Design  

Organizations face many challenges in today’s high demand, complex business environments. Continuing 
to use siloed, incongruous, and redundant business abstractions as input to software designs will further 
destabilize already complex software systems and increase many of the challenges organizations are 
already facing. Leveraging a formally defined business architecture based on rigorous principles, on the 
other hand, enables software design and development teams to deliver more stable, maintainable, and 
scalable software systems, enabling business agility at a time when organizations need it the most.  

Formal capability, information, organization, and value stream mappings deliver principle-based, formally 
defined, and widely vetted business ecosystem abstractions that form an effective baseline from which 
to derive software designs and effective software systems. Organizations seeking to deliver more stable, 
maintainable, and scalable software systems should establish a plan of action as follows.  

• Raise awareness of the business challenges associated with increasingly problematic software 
systems and related project challenges, along with the root cause of those issues. 

• When raising awareness, draw from internal examples of software failures and the business 
issues that result.  

• Position messaging from a business perspective, highlighting the business risks of degrading 
software systems versus the value delivered by stable, maintainable, and scalable systems. 

• Communicate the need to establish an end-to-end strategy execution perspective built on a 
formal business architecture foundation.  

• Establish a formal business ecosystem mapping using business architecture, leveraging industry 
reference models as a baseline.  

• Work with solution architects, data architects, business analysts, and software designers to 
communicate and formalize an approach for leveraging business architecture across disciplines.  

Using business architecture as input to software design efforts not only delivers more effective, business-
aligned software systems, but eliminates much of the time expended on projects that repeatedly attempt 
to abstract business perspectives on an ad hoc, siloed basis. Every organization with a high degree of 
automation dependencies should consider implementing business architecture to achieve more effective 
software solutions in less time.  
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