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In this study, we considered projects in which enterprise service systems are developed
using artificial intelligence (AI) technologies. Many enterprises have started applying AI
technologies to their business functions. When effectively introducing AI technologies,
it is important to identify suitable business domains in the enterprise before planning the
projects. For this purpose, we propose a GQM+Strategies-based method that divides the
top business goal into strategies as part of a goals-strategies decomposition tree, and iden-
tify the business goals and tasks for AI service systems. In addition, we propose a method
for assessing the applicability of an AI service system for the identified business tasks. We
confirm the effectiveness of the proposed methods through a real-world business analysis
and a use case analysis.

Keywords: AI service system, GQM+Strategies, Business task modeling, Enterprise archi-
tecture

1 Introduction

Many machine learning (ML) based AI programming modules available as application pro-
gramming interfaces (APIs) enable AI technologies to be utilized for practical business
applications. Under this situation, enterprises have started to apply AI technologies to sup-
port inquiry service operators when responding to queries regarding business operations,
products, or services, and managing screening operations that use documents containing
many types of client data, among other factors. In this paper, we consider system develop-
ment projects for enterprise support activities using AI technology APIs. When applying AI
technologies to these business functions, training data on the target business domain must
be acquired. This means that knowledge of, or experience in, the target business domain is
essential. Therefore, representatives of the relevant business division are required to partic-
ipate in a project alongside those of the IT division and must have a common understanding
of the project.

Projects encounter numerous points of contention and technical challenges when AI
service systems are being developed[3]. It is believed that there are nine reasons why
machine-learning projects fail 1. Among the nine reasons given, the following are project
management related issues.
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2. Trying to use AI technologies to solve the wrong problems
3. Not having suitable data

These issues can be solved during the project planning phase if we assess which business
in a company that that AI technologies can be applied to and how such technologies will
be used by practitioners. This assessment can be conducted effectively if data scientists
collaborate with project members from the business division. However, in many cases, data
scientists cannot be expected to be involved in the project planning stage because of limited
human resources.

Under this situation, practitioners in a business division are required to identify the
domain in their business for which the AI technologies should be used and assess whether
we can apply the AI technologies to the business tasks in the domain effectively at the
project planning stage. For this purpose, in this paper, we first propose a business analysis
method based on GQM-Strategies[5] to enable practitioners in a business division identify
a suitable AI-applicable domain. Second, we propose a method for effectively assessing
the applicability of AI service systems without the support of data scientists with deep
knowledge regarding AI technologies. We then confirm the effectiveness of these proposed
methods through their application in an actual business.

The remainder of this paper is structured as follows. In Section 2, related studies are
described. In Section 3, we introduce the AI service system and define the research hy-
pothesis of this study. In Section 4, we describe our proposed business analysis methods.
In Section 5, we describe the experiment conducted to test how the proposed methods are
applied to actual business cases. Finally, we discuss the results of the experiment in Section
6, and summarize the key points and future studies in Section 7.

2 Related Work

Projects that implement big data analytics or machine-learning technologies require a repre-
sentation of the system architecture in which a solution is operated[8]. Appropriate structur-
ing of development teams has also been proposed[7][10]. However, such analysis should be
conducted only once the applicability of the technologies within the target business domain
has been confirmed.

Business-IT alignment is being introduced into enterprise systems management. Orga-
nizational business-IT alignment defines the processes and objectives by which business and
IT functions are to be integrated. This approach decreases the organizational uncertainty
and improves the agility of the enterprise. Methods for constructing a business-IT align-
ment model using an enterprise architecture (EA) approach were introduced in [11][16].
For an AI service system development project, an EA-based business-IT alignment model
was proposed [18]. However, this modeling approach assumes that AI technologies are
suited to the target business domain, and therefore the applicability of AI technologies is
not reviewed.

For designing ML-based AI service systems, some canvas models extended from the
business canvas model [15] are proposed [1][14]. In these canvas models for AI service
systems, the final business goal to be achieved and the actions based on the prediction by
AI service systems will be described in the canvas cell respectively. However, any detailed
methods for filling each cell in these canvas models are not proposed. For analyzing the
applicability of AI technologies, three types for AI service systems are proposed in [6].
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However, it is not clear how we identify the correct AI service system type for a given
business goal.

Research has been conducted on a generic process for developing a system to implement
machine-learning technologies[3], and the roles of data scientists in various projects [12]
have been discussed. In this research, although the applicability assessment of machine-
learning technologies in the target business domain is regarded as a process during the
model-selection phase, practical assessment methods are not discussed.

3 Subject of Research and Research Hypothesis

3.1 AI Service System

In this study, we use ArchiMate[19] as an EA modeling language. To represent a project for
developing a system using AI technologies, we use the following three business concepts
and three application concepts defined in ArchiMate:

• Business service: This is an explicitly defined exposed business behavior.

• Business process: This is a sequence of business behaviors achieving a specific out-
come.

• Business object: This is a concept used within a particular business domain.

• Application service: This is an explicitly defined exposed application behavior.

• Application component: This is an encapsulation of application functionality aligned
to the implementation structure.

• Data object: This is a data structured for automated processing.

Through this EA modeling approach, we represent a practical AI service system project
in which we develop a system containing AI technologies for an enterprise function. In
an office, employees conduct various intelligent activities. There are three types of human
intelligence: analytical, creative, and practical[17]. In our study, we consider the develop-
ment of a system with analytical intelligence for offices that supports or substitutes human
activities.

Analytical intelligence selects an optimal option from predefined options as output for
the given input data[17]. In an office, this intelligence is used in daily activities, such as
inquiry services for service queries or business assessments based on documents. We can
use machine-learning technologies when we realize this intelligence as a software system.
To use machine-learning technology for system development, we need to define options in
the target business domain and collect example inputs assumed for each option. A machine-
learning model is generated (Training) from training data containing such pairs of options
and examples. This model is deployed into a runtime machine-learning engine, which
obtains input data and provides output data using the model (Prediction). This system,
called the AI service system, is illustrated using the EA modeling approach in Figure 1.

3.2 Research Hypothesis

In this study, we consider the projects developing AI service systems in enterprises for
their business functions. When applying AI technologies to business functions, we need
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Figure 1: AI service system represented by ArchiMate

to identify suitable business domains where such technologies can work effectively from
the business perspectives. This means that we should identify a suitable business process
using the AI application shown in Figure 1. Although we need to identify the business
goals for the AI service design before planning the project, practitioners in the business
division understand their business functions but do not have sufficient knowledge regarding
the technologies. In addition, data scientists understand the technologies but do not have
sufficient knowledge on the business division, and we cannot expect their support for iden-
tifying business goals from the technical viewpoints at such an early stage in the project
owing to limited resources.

For such a situation, we consider the following research question (RQ).� �
RQ Can we identify the business tasks where AI technologies can be applied effec-

tively without sufficient support form data scientists?� �
For this RQ, we propose a business analysis method to enable practitioners in the business
division to identify the business goals for AI service. In addition, we propose a method
to assess the viability of AI service systems to the identified candidate business tasks. By
applying the proposed method to a business domain, we confirm the following:

• Business goals achieved by an AI service system can be identified in a real business.

• Practitioners in a business division can assess the applicability of AI service systems
effectively without support of data scientists.
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4 Proposed Business Analysis Method

4.1 Overview

The enterprise functions considered in this research are divided into business tasks, and
practitioners are assigned to each task. We propose following two methods:

• A method for identifying business goals for AI service systems in an enterprise.

• A method for assessing the applicability of AI service systems for business tasks.

4.2 Identifying Business Goals for AI Service Systems

To identify suitable business goals for new AI services in an enterprises, we propose a
method based on GQM+Strategies [5], which provides concepts and actionable steps to
create links between goals and strategies across an organization and enables measurement-
based decision-making. With this method, we use the goals-strategies decomposition for
our analysis. With GQM+Strategies, a goal and strategy are defined as a status that will be
achieved in the future and an approach to achieve the goal, respectively. For the decompo-
sition, we set a top goal as the first step and attempt to find approaches that achieve the top
goal as a strategy. To confirm whether each approach can be conducted appropriately, we
assign a goal to each strategy as a sub-goal. For each sub-goal, we attempt to find strategies
again. We repeat these analysis steps until we can no longer divide the goals further into
strategies.

As a result, we can obtain a goals-strategies decomposition tree. The modeling of cor-
porate strategies is considered in[2]. On the basis of this model, we represent our goals-
strategies decomposition tree by applying ArchiMate, as shown in Figure 2. For each ter-

Figure 2: Goal-strategies decomposition

minal strategy in the decomposition tree, we can identify the corresponding business task.
As mentioned in Section 2, there are canvas models for designing AI service systems

[1][14]. Though the final business goal to be achieved and the actions based on the predic-
tion by the systems should be described in these models, any methods for identified these
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items for AI service systems are not proposed. Therefore, it is expected that we can apply
this method for developing the canvas models for AI service systems.

In the next section, we assess whether we can effectively apply AI technologies to the
identified business task.

4.3 Business Task Assessment for AI Service Systems

Herein, we consider a method for assessing the applicability of AI service systems for
business tasks. We examine projects where AI technologies execute functions in an existing
enterprise and construct a model to identify the features that a host business should have. We
also identify the pre-conditions that the AI service system should satisfy. Next, we propose
that these features and pre-conditions be used as assessment indexes for the applicability of
AI technologies to a service system.

The Observing, Orienting, Deciding, Acting (OODA) model was proposed by Boyd as
a basis for the decision-making process. This model illustrates that the human decision-
making processes consist of the following four steps[4]:

• Observing the facts by capturing relevant data regarding the environment.

• Orienting the human participants to the information derived from the facts by apply-
ing knowledge.

• Deciding on the directives based on the operational hypothesis.

• Acting on the directives and producing outcomes.

By using the OODA model and ArchiMate, a business task is described as shown in Figure
3. In this model, each step is defined as a business process and the inputs and outputs of

Figure 3: Business task represented by the OODA model

each step are listed as business objects. The definitions of the business objects are listed in
Table 1.

When applying AI technologies to actual enterprise functions derived from the model
shown in Figure 3, we conclude that enterprise functions have the features listed below.

• C1: The OODA model can represent a business task as an enterprise function despite
no feedback loop to the previous steps.
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Table 1: Business objects in the business task model
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Figure 4: AI service system used in the OODA process

• C2: The input format (Facts) of the business task should be standardized.

• C3: The ratio of the time required for the completion of the OOD steps relative to
the entire business task is high.

C1 indicates that the practitioners must request additional inputs or consult with their man-
agers if they cannot execute the task. C2 indicates that when the task requires inputs, the
input format or data type (e.g., voice and text) should be standardized. C3 indicates that the
OOD steps depend on the skills and experiences of the practitioners.

Under these circumstances, the introduction of an AI service to (semi-)automate the task
can be considered. An AI application for the task represented in the OODA model is shown
in Figure 4. The practitioners execute a business task by referring to the outcomes from the
AI application components. They can also refer to the intermediate outputs (perceptions,
hypotheses, or directives) if necessary. From the model shown in Figure 4, we observe
that when the following conditions are satisfied, an AI application service can be used
effectively to finalize a task.

• C4: Practitioners can complete the business task by referring to intermediate outputs
when the results of the AI application components are unreliable.
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Table 2: Data objects for the AI application components
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• C5: Practitioners can complete the business task even when some of the outputs are
unreliable.

There are steps that involve practitioners even when automation is in place. In such steps,
the practitioners confirm the outcomes and proceed to execute the next task for which they
are responsible. For this reason, we consider C4 and C5 to be essential when implementing
an AI application service.

Next, we consider AI application components for implementing an AI application ser-
vice. It is assumed that most of the business functions in an enterprise are knowledge-
intensive tasks. A model representing the Knowledge Intensive Data-processing System
(KIDS) is proposed in [9]. In this model, KIDS consists of the following four components:

• Transformation component: Data required for the business task are extracted and
converted.

• Assessment component: Information is structured according to the objectives of the
business task.

• Resolution component: From the structured information, possible options are found
for the outcomes of the business task.

• Enactment component: The outcomes of the possible options are determined based
on the task-specific preconditions.

This KIDS model is represented using an ArchiMate visualization, as shown in Figure 5.
Each application component links to the model of a specific function, and these models are

Figure 5: AI application components and data objects

represented as data objects. The definitions of the data objects are shown in Table 2.
To implement these AI application components, using machine-learning, business rule

management systems, or logic programming, we conclude that the following conditions
should be satisfied.
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• C6: The transformation component integrates with a general model. (The model can
be updated to improve the performance.)

• C7: The schema of the task-specific structured information can be explicitly defined
and there are sufficient data available for constructing the assessment model.

• C8: The data represent all options required to execute the specified business task.

• C9: There is an explicit rule used to finalize the last output of the selected options.

C6 indicates that we can use existing extract, transform, and load (ETL) tools for the input
data, which is critical for the rapid deployment of AI technologies in an actual business. C7
indicates that the specific information required for the task should be explicitly defined and
that its extraction should be possible. C8 indicates that all possible options for the output
should be exhaustively prepared.

Using the derived conditions (C1–C9), we can assess the viability of the AI service
system. To do so, we take the following two steps:

• Analyze the target business task and confirm whether C1, C2, . . ., and C9 are satisfied.

• For each unsatisfied condition, the consequences for the service users (practitioners)
should be assessed.

When all conditions are satisfied or all possible effects of the unsatisfied conditions have
been assessed, we conclude that the AI system can be implemented for the specified busi-
ness task.

For analyzing the applicability of AI technologies, as mentioned in Section 2, three
types for AI service systems are proposed in [6]. It is expected that we can use this method
for assessing whether we can implement the selected type of AI service systems for a given
business goal.

5 Analysis Examples

5.1 Case study for identifying business goals for AI service

Here, we try to confirm the effectiveness of the proposed method to identify business goals
for AI service. For this purpose, we applied the proposed method to a specific business. We
considered administration services in an insurance company and set the cost reduction as
a top goal in this application. Using the goals-strategies decomposition, we can obtain the
decomposition tree represented in Figure 6.

In the derived terminal strategies, S3-4, S3-5, and S3-6 are not related to the daily ac-
tivities of the practitioners. Therefore, we assess whether S3-1, S3-2, and S3-3 satisfy the
conditions derived through the proposed method. It was found that neither S3-2 nor S3-3
satisfies C1 because the activities in these strategies do not require any orientation or deci-
sion steps. This means that these strategies can be developed by an automation technology
called robotic process automation (RPA) rather than AI technologies. By contrast, S3-1
satisfies all conditions (C1–C9) and we can obtain an“ automatic assessment of insurance
payments from medical reports”as a business goal and identify the activity where we assess
the insurance payments from medical reports as a business task for an AI service system.

It is found that there are some candidates identified for achieving the top business goal
through the goal tree and data scientists without the knowledge on the business domain
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Figure 6: Result of goal-strategies decomposition

cannot derive them by themselves. Therefore as a typical use case of the proposed method,
it is considered that practitioners in the business division derive the goal tree and identify
the business goal for AI service system and data scientists confirm the results

5.2 Use case analysis for assessing the applicability of AI service systems

Herein, we attempt to confirm the effectiveness of the method for assessing the applicability
of AI service systems explained in Section 4.3. As an experiment, we analyze some use
cases and assess whether the identified conditions are essential for the applicability of the
AI service system.

For this, we analyze six use cases of AI service systems in various industries and ap-
plication domains [13]. Table 3 shows the business domains and business tasks for these
use cases. AI service systems are developed and deployed in an actual business to execute
these business tasks (T1, T2,. . ., and T6). We assessed whether the proposed conditions
(C1, C2,. . ., and C9) for applicability were satisfied for each business task. Table 4 shows
the results of the analysis.

Table 3: Use cases of AI service system
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Table 4: Assessment Results
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In T1 and T6, document categorization, and in T2, part identification from input data,
are executed in the Resolution component. However, the features used in the document
categorization process or during an image analysis cannot be explicitly qualified as inter-
mediate outcomes. This means that AI engines whose roles are assessment and resolution
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are used in this service system. Therefore, we concluded that C4 is not satisfied in T1, T2,
or T6. In addition, in T1 and T2, the input into the AI service system (Facts) is the inquiry
text or product image, and these data are used directly as business objects (Perceptions) in
the Orientation process. On these grounds, we decided that assessment C6 was not applied
(e.g., n/a).

As results, it is found that most of the proposed conditions were satisfied in the use cases
where AI service systems are running in actual businesses. Therefore we concluded that
C1, C2,. . ., and C9 are necessary conditions for AI service systems to apply to enterprise
business functions and this analysis can be conducted by practitioners without sufficient
supports from data scientists.

6 Discussion

Through the analysis examples, we could confirm the operability of the proposed methods.
Therefore, it is found that the proposed methods can be the solution for identifying the
business tasks where AI technologies can be applied effectively without sufficient support
from data scientists (RQ).

From the result of the case study in Section 5.1 , we found that the business task in
which practitioners assess insurance payments from medical records can be supported or
substituted using AI service systems. In fact, this business task is known as underwriting
in the insurance industry, and AI service systems supporting underwriting have been in-
troduced into a number of enterprises. It was reported that a huge number of labor costs
have been saved by introducing AI service systems to this task 2. We also found that busi-
ness goals developed by AI service systems can be identified in real businesses by the
proposed method without sufficient support of data scientists with deep knowledge of AI
technologies. The proposed goal finding method does not consider any criteria that stop the
goals-strategies decomposition, and the granularity of strategies at each level depends on
the analyzers. From these perspectives, making the proposed method more detailed through
application in various industries will be a focus of our future studies.

From the results of use case analysis in Section5.2, it is found that we can use the
proposed method for assessing the applicability of AI service systems. However, the ex-
periment showed that some exceptional cases arise when we use the proposed conditions
to assess the viability of an AI service system. In some business functions, the task input
(Facts) can be directly used in the orientation process, and in such instances, we do not
have to consider C6 in the assessment. In a business task where the practitioners catego-
rize documents or images for decision making, categorization engines based on machine
learning are used. The engine implements categorization features that constitute its inter-
nal parameters. This means that the categorization engines contain both Assessment and
Resolution components. In this case, although C4 is not satisfied, the AI service system
completes the business task if C5 is satisfied. This is an exception, and an investigation into
other exceptional cases is also an area of future research.

Though it is found that the practitioners can conduct the high-level design of AI service
systems only by themselves using the proposed methods, data scientists should be involved
in the detailed design stage and they require some domain knowledge used in the business
analysis at the high-level design stage are required. Systematizing the type of knowledge

2https://artificial.io/company/blog/ai-for-commercial-underwriting-how-its-already-making-a-difference
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required both practitioners in the business division and data scientists is also our future
study.

7 Conclusion

In this study, we considered projects in which systems are developed using AI technologies.
Many enterprises have started applying AI technologies for their business functions. When
introducing AI technologies effectively, it is important to identify suitable business domains
in the enterprise before planning a project. We proposed a GQM+Strategies-based method
that divides the top business goal into strategies as part of a goals-strategies decomposition
tree and identify the business goals and tasks for AI service systems. In addition, we pro-
posed a method for assessing the applicability of an AI service system for the identified
business tasks. Through an experimental application and a use case analysis, we confirmed
the effectiveness of the proposed method. Improving the method to allow us to set the
suitable metrics to assess the achievement of the business goal is one of the demonstrated
business analysis applications of the proposed method.
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