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1. INTRODUCTION 

The modernization of statistical organizations can be achieved through the adoption of an 

Enterprise Architecture, which aims to identify business needs, improves collaboration 

across an organization and ensures that the technology is aligned to the strategic vision 

[1].  

In this context the development of frameworks for sharing information, tools and 

methodologies among statistical organizations is of utmost importance. CSPA (Common 

Statistical Production Architecture) provides “a framework, including principles, 

processes and guidelines, to help reduce the cost of developing and maintaining 

processes and systems and improving the responsiveness of the development cycle. 

Sharing and reuse of process components will become easier - not only within 

organizations, but across the industry as a whole.” [2]. CSPA aims to become a reference 

architecture based on: i) existing standard models, such as GSBPM and GSIM, as the 

necessary shared industry vocabulary [3, 4]; ii) the “plug and play” approach in 

designing, implementing, sharing and reusing statistical software solutions, largely based 

on the "service-oriented architecture" model (SOA).  

In this paper, we present a concrete implementation of the CSPA architecture: CORE 

(Common Reference Environment) [1]. CORE is a platform for integration and 

automation of statistical services and processes, re-engineered according to CSPA 

principles. The need to move from a stovepipe model to a new business model based on a 

SOA, makes CORE a strategic pillar in the Institute innovation process, that lays its 

foundation on the Enterprise Architecture [6]. Therefore we expect CORE to become the 

reference tool in various business departments. 

In the following section the steps required to build a statistical process in CORE will be 

described: i) abstract definition of the involved services; ii) link of each service to its 

actual implementation; iii) design of the process as a collection of interacting services; 

iv) configuration of input parameters; v) execution of the statistical process. In order to 

show how CORE works and how it can improve efficiency, knowledge sharing and 

statistical process automation, a case study (Residential care facilities) will be presented. 

2. THE CORE PROJECT 

CORE is a web application that implements the “plug and play” CSPA architecture. In 

order to build a statistical process in CORE, the following steps have to be performed (as 

shown at the top of Figure 1): 

1) Define: in this phase it is possible to define a CSPA compliant statistical service. 

The system provides two separate functionalities which allow defining both a 

Statistical Service Definition [2], a conceptual representation of a statistical 
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service (in terms of its GSBPM sub-process, GSIM input/output, etc.), and its 

actual implementations (in terms of the tools performing the business function). 

2) Compose: in this step it is possible to design, at a conceptual level, the statistical 

process. CORE provides a drag-and-drop panel for connecting services already 

defined in the platform (“Process panel” in Figure 1).  

3) Configure: this functionality allows to load a process defined in the Compose 

phase and to bind each service to one of its available implementations.   

4) Execute: this is the runtime phase. In order to run a process it is necessary to 

specify input (data and configuration parameters) for each service. CORE 

provides a panel that displays the execution status (highlighting the running 

service). 

 

Figure 1 - CORE compose process 

CORE is a flexible environment that supports different types of service implementations: 

on the one side it allows to run command line tools (installed in CORE server), such as 

SAS script, R script, PL/SQL procedures developed in the Institute; on the other side it 

gives the possibility to invoke web-services, eventually provided by international 

organizations. 

3. CASE STUDY: SURVEY ON RESIDENTIAL CARE FACILITIES 

Different statistical surveys have been taken into account as possible candidates for a 

complete re-engineering in CORE. Such surveys are made of many ‘building blocks’, 

implemented by heterogeneous tools and often laying on legacy systems. The survey on 

“Residential care facilities” has been chosen as a first case study. 
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This survey is made up of the following phases, all coordinated by means of a custom 

GUI application written in PHP: 

1) Data collection: data is manually retrieved from one of the data collection 

systems used in the Institute. Then an Oracle PL/SQL procedure migrates data in 

the staging area. 

2) Data check: raw data is checked against a set of rules, by means of an Oracle 

PL/SQL custom procedure. 

3) Data Transformation: reclassification of data is made by well-established SAS 

procedures. 

4) Imputation: an R script calculates missing data, based on previous year micro-

data. 

5) Dissemination: the export of data for dissemination (.csv or MS Excel files), is 

performed by means of a PHP library. 

It is clear that such a process, involving heterogeneous technologies and managed by 

manual operations, can be completely optimized and re-engineered with Core, by setting 

up: 

a) A generic service for acquiring data from the data collection system: this service 

is potentially re-usable by any survey collecting data through such system. 

b) A set of custom services which wrap all the tools in use in the process (R, SAS, 

PL/SQL procedures, etc.) 

c) A workflow which composes the services that implement the business process in a 

completely automatic way. This makes it possible to configure the process once 

and replicate its ‘run’ infinite times by simply changing the input data. 

4. CONCLUSIONS 

In recent years National Statistical Institutes (NSIs) are following an innovation trend, 

both in technological solutions and in organizational aspects, according to the Enterprise 

Architecture principles. In this scenario, CSPA offers a “reference architecture” for a 

wide spread of the “plug and play” approach in designing, implementing, sharing and 

reusing statistical software solutions, largely based on the "service-oriented architecture" 

model.  

CORE is a concrete implementation of the CSPA principles. As we have shown in the 

case study, CORE meets important goals, such as process automation, software sharing 

and reuse, support for collaborative work. Moreover, CORE, through a user friendly 

interface and a step-by-step workflow, fosters the adoption of CSPA principles among 

statistical researchers, promoting software sharing, both inside a national statistical 

institute and at an international level.  
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