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Abstract: In order to identify the building blocks which make up public services for citizens and businesses, it is 

imperative to establish a common approach in terms of definitions and the categorisation of services (a service 

taxonomy) and a methodology to identify the different services which are part of the process of delivering an 

entire service to the end user (a service decomposition methodology). This paper describes the approach taken 

in this study, which comprises a review of existing Software Oriented Architecture (SOA) literature on service 

categorisations and SOA-related literature on methodologies to decompose a service process into different 

service components. The service taxonomy and the service decomposition methodology proposed allows for the 

identification and categorisation of services based on existing processes in the delivery of government services 

in three Member States. This first step also facilitates an evaluation of the possibilities for the design of a 'cloud 

of public services' and the potential impacts of reuse within government or by third parties. 
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1. INTRODUCTION 

The following section presents a set of existing taxonomies which have been reviewed 

for the purpose of this study. Based on these, taxonomy of public services is proposed. It 

describes the building blocks of public services and contributes towards the development of a 

service decomposition methodology which, when applied to the case studies in different 

Member States, facilitates the identification of public services and the development of a 

definition of 'Fundamental Services'. 

 

2. EXISTING SERVICE TAXONOMIES 

In the SOA literature, there are a number of existing service definitions and 

classifications. A summary of a (non-exhaustive) number of different categorisations is 

elaborated below: 

1. Application, Business and Process services [2]; 

2. Entity, task and utility services [3]; 

3. Element and process services [4]; 

4. Process, rule and entity services [5]; 

5. Atomic and composite services [6]; 

6. Process, composed, basic services [7]. 

1. Application, business and process services. In the book [2], the author makes a distinction 

between three classifications: application, business and process services. 

 Application services contain logic derived from a solution or technology platform; 

 Business services contain 'business logic' and can be divided into task-centric 

services and entity-centric services; 
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 Process services represent a business process as implemented by an orchestration 

platform and described by a process definition. 

2. Entity, task and utility services. In the book [3], the author makes a distinction between 

three classifications that represent the primary service models: entity, task and utility services. 

 An entity service is a business centric service, which bases its functional boundary 

and context on one or more related business entities. It is considered a highly 

reusable service because it is agnostic to most parent business processes. As a 

result, a single entity service can be leveraged to automate multiple parent business 

processes. 

 A task service is a business service with a functional boundary, which is directly 

associated with a specific parent business task or process. This type of service 

tends to have less reuse potential and is generally positioned as the controller of a 

composition responsible for composing other, more process-agnostic services. 

 A utility service does not necessarily represent business logic, unlike the 

previously described service models. This essentially results in a distinct, 

technology-oriented service layer, which is dedicated to providing reusable, cross-

cutting utility functionality, such as event logging, notification, and exception 

handling.  

3. Elemental and process services. In the article [4], the authors make a distinction between 

two types of services: elemental and process services. 

 Elemental services comprise atomic operations. They can however, be sub-divided 

into entity services and task services. 

 Entity services contain operations for reading and writing data that is 

meaningful to an organisation (such as quotes, orders, customers, or suppliers). 

 Task services comprise special operations (such as the calculation of an 

estimated delivery date). 

 Process services are more complex and incorporate operations of elemental 

services as building blocks. Due to their modular structure, they can be set up 

rapidly and with a high degree of flexibility. Designed in a more sophisticated 

manner, process services support rather comprehensive tasks as self-contained 

units of the company's business processes. 

4. Process, rule and entity service. In the article [5], the authors identify three types of 

services: process, rules and entity services. 

 Process services support activities of the core processes of a company and include 

some reference to at least one activity of a business process. 

 Rule services encapsulate business and validation rules used by process services. 

 Entity services encapsulate core entities and business objects, such as contract, 

partner or order. 

5. Atomic and composite services. In the text [6], the authors distinguish between two kinds 

of services: atomic services and composite services. 

 Atomic Services are visible to a service consumer (or agent) via a single interface 

and described via a single service description that does not use or interact with 

other services. 
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 Composite Services are visible to a service consumer (or agent) via a single 

interface and described via a single service description that is the aggregation or 

composition of one or more other services. These other services can be atomic, 

composite, or both. 

6. Process, composed and basic services. Of particular interest in the context of this study, is 

the distinction made in the book [7], between three types of services: process, composed and 

basic services. 

 Process Services which represent actual workflows (macro flow), combining other 

(basic and/or composed) services through service orchestration in a long-running 

flow of activities (or services) which can be interrupted by human intervention. 

Process services are therefore stateful meaning that they can preserve certain state 

across multiple calls of the service; 

 Composed Services are based on other services which are combined into a new 

composed service. Conceptually composed services are stateless and short-term 

running. They represent a micro flow comprising a short-running flow of activities 

(which are services) as part of a business process; 

 Basic Services implement basic business functionality which it does not make 

sense to split into multiple services. Basic services are also stateless and can be 

subdivided into two types: 

 Basic Data Services read or write data from or to one backend system. These 

services typically each represent a fundamental business operation of the back-

end. Basic services encapsulate platform-specific aspects and implementation 

details from the outside world, so that the consumer can request a service 

without knowing how it is implemented. These services should provide some 

minimal business functionality. 

 Basic Logic Services represent fundamental business rules. These services 

usually process some input data and return corresponding results. 

The service categorisations summarised above are interlinked. It is a common feature 

of the SOA-related literature that the different, but overlapping service definitions have been 

developed for the corporate or business domain. 

Whether applied to the business or the government arena however, services are 

generally implemented to support a certain process (a sequence of tasks or activities which is 

carried out in order to serve the end user, for example a client in a business environment, or in 

the case of government, a citizen or business). The challenge is therefore to investigate how 

these definitions can be used in order to propose a service taxonomy that will be useful in the 

public sector domain and for the purpose of this study. 

 

3. PROPOSED SERVICE TAXONOMY 
The aim of this study is to investigate and analyse the possibilities of a open and 

interoperable approach to the provision of eGovernment services, with a focus on 

'Fundamental Services'. The core questions that arise therefore are: At which level of 

granularity can 'Fundamental Services' is defined? And: where is the highest potential for 

reuse? In this context, this section proposes service taxonomy, based on the review of existing 
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taxonomies, which provides both for the establishment of a certain level of granularity and for 

investigation of the potential for reuse. 

The concept of granularity implies a certain hierarchy of services, within which there 

are services at higher and lower levels. This hierarchy is best illustrated by the concept of 

service orchestration, in which different services are combined to create a new service. In 

other words, the newly composed service depends on the underlying services of which it 

consists. The paper [7] captures this idea well by introducing the different stages of SOA 

expansion. This is shown in Figure 1 below. 

 In the first stage of SOA expansion, Fundamental SOA, Basic Services are 

introduced which are provided through a service bus in order to provide 

functionality captured in a back-end (of any system - database, host, mainframe, 

SAP system etc. - responsible for a specific group of data and functionality); 

 In the second stage of SOA expansion, Federated SOA, a layer of Composed 

Services is added which makes use of other services (Basic or Composed) through 

service orchestration; 

 In the third stage of SOA expansion, Process-enabled SOA, a layer of Process 

Services is added which enable processes to be managed which may be started and 

controlled from different front-ends and can be interrupted by human intervention. 

 
Fig. 1 - Three layers of SOA expansion (source: [7]) 

 

Approaching SOA and the different levels of granularity at which services are 

provided in this way is particularly useful given this study's objective to identify the building 

blocks of public services, including 'Fundamental Services'. 

In addition, when considering life events, it is clear that public services are often 

interlinked and from the perspective of the end users they are part of a process. During the life 

event 'getting married', for example, a couple needs to provide the relevant authority with a 

birth certificate of both partners. If getting married is a service, then 'providing the birth 

certificate' is a service that precedes the getting married service. In turn, the 'register a 

marriage' service depends on the 'provide birth certificate' service. 

This simplified example shows that there is scope to combine services or even identify 

a process which can have different states, such as 'couple is married for the law', 'couple has 

provided birth certificates' or 'couple is registered as married in the population register'. 

Depending on how such services are implemented, composed and process services 

may be identified within this life event. On this basis, the service taxonomy proposed in this 

study is based on the service categorization provided by [7] and is defined as follows: 
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 Process Public Services which represent actual workflows or business processes, 

combining other (basic and/or composed public) services through service 

orchestration. 

 Composed Public Services: are based on other services which are combined into a 

new composed service. 

 Basic Public Services implement basic business functionality; 

 Basic Data Services read or write data from or to one backend system. 

 Basic Logic Services represent fundamental business rules. 

In Figure 2, the chosen service taxonomy is presented showing the relationships 

between the different services categories. This figure shows that a life event consists of 

Process Public Services. A Process Public Service is composed of Composed Public Services 

and/or Basic Public Services. As the name implies, Composed Public Services are composed 

of Basic Public Services. 

These service definitions are also in line with the recommendations put forward in the 

European Interoperability Framework (EIF) that calls upon "public administrations to 

develop a component-based service model, allowing the establishment of European public 

services by reusing, as much as possible, existing service components". The EIF defines basic 

public services as services "developed primarily for direct use by the public administration 

that created them, or by their direct customers, i.e. businesses and citizens, but are made 

available for reuse elsewhere with a view to providing aggregate public services". 

According to the EIF, "aggregate public services are constructed by grouping a number of 

basic public services that can be accessed in a secure and controlled way […] they can be 

provided by several administrations at any level, i.e. local, regional, national or even EU 

level" [8]. The service taxonomy proposed here is therefore in line with the EIF and provides 

a more elaborated distinction of aggregate public services into composed and process public 

services. 

 
Fig. 2 - Taxonomy of Public Services 
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In the context of the proposed service taxonomy, an important distinction is made 

between 'stateful' and 'stateless' services. Stateless is defined by [9] as the idea that a service 

should be independent and return a response as an independent, self-contained request, which 

does not require information or state from one request to another when implemented. 

 

4. CONCLUSIONS 
Process Services are required to keep track of a state because they represent actual, 

long-running workflows. Composed and Basic Services are stateless, because they need to 

return the result (storing some element in a database or calculating the result of a rule, for 

example) as soon as the services are executed and return in their original state. Stateless 

services are more likely to be reusable given that they perform an operation and return as an 

independent, self-contained request. 

Paper [7] also refers to [3], who defines a set of guidelines for 'an optimum level of 

granularity for a lowest level service'. 

 It should be possible to describe the service in terms of function, information, 

goals, and rules, but not in terms of groups of other services. 

 The function set of a service should operate as a family unit that offers business 

capability. 

 A single role should take responsibility for the service. 

 The service should be as self-contained as possible. Ideally, it should be 

autonomous. 

Paper [7] goes on to argue that Basic Services, which can be found in the lowest of the three 

layers of service expansion, the Fundamental SOA layer, should have the so-called 'ACID' 

properties: 

 Atomic: meaning that the call of the service either succeeds or has no effect. 

Ensuring this property is the task of the backend that provides a service. 

 Consistent: meaning that after the service call, the backend is left in a legal, 

consistent state. Thus, no service call should be able to bring a backend into an 

inconsistent state. 

 Isolated: meaning that a service being processed by a backend is not influenced by 

other service calls running on the same backend at the same time. That is, a read 

service should return data that is consistent in itself. 

 Durable: meaning that after a service call succeeds, it is guaranteed that the effect 

is persistent. That is, no system failure is able to undo the result of the service call 

by accident. 

Paper [7] further introduces the concept of service stability to indicate the level of reusability, 

by distinguishing between three key types of business services: Commodity, Territory and 

Value-Added services. The former are universal, stable services, sufficiently established to be 

used at a low-level of risk and with maximum reuse in mind [10]. The latter are services 

which differentiate a company from competitors and usually are highly innovative. 
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