Czech Statistical Office

IT Systems, Management and Database Development Strategies

The basic elements of the statistical information system (SIS) are the statistical variables (data), information on them (meta-data) and qualitative characteristics (quality measurement and evaluation) that are included in the statistical survey according to the survey periodicity. 

A. Two fundamental frameworks of the SIS:

The strategy of ICT system development in the Czech Statistical Office (CZSO) is based on: 

· meta-information  framework

· information-technological framework
1. Meta-information framework ensures the systematic use of meta-information inside and outside of the statistical information system and provides tools for the security of the internal and external integration of the SIS. The statistical meta-information system (SMS) is focused mainly on the process of creation and provision of statistical information. The model of meta-informational determination of statistical data ensures a unified description of statistical data in all stages of this process (from the formulation of the statistical survey to the dissemination of statistical information to the users). 

2. Information-technological framework supports the functionality of individual processes necessary for the fulfilment of the framework content. The methodical and technological tools enable judging and balancing of current and new user demands and preparing the statistical task on the basis of analysis. This framework also includes tools for data collection and their elaboration, implementation of mathematical models and mathematical-statistical methods and system of confirmation, release and dissemination of data. The aim is the maximum possible uniformity of procedures and tools used in all stages of the statistical survey elaboration. Statistical information will be stored centrally in the data warehouse and their release will be done through a dependent Datamart (including public database). 

The global architecture of the statistical information system is created in the way that its principles could be accepted by all of the institutions of the state statistical service. Its full implementation can simplify the access to statistical information and the orientation on users.

While respecting the accessible human, technological and financial resources, it is necessary to periodically look for the balance between the demanded quality, detail, timeliness, statistical and administrative data sources and to review the content of statistical surveys.

Ad 1.  IT strategy of SMS

IT architecture of SMS is an integral part of IT architecture of SIS. The SMS is a necessary precondition for all statistical data warehouse operations. Data warehouse will finally become the only place to store all statistical data with their completely structured metadata description. 

Technological infrastructure

The computing centre is aimed at use by servers with UNIX operation system and Oracle database technology. Technological equipment is grouped into Unix clusters on which Oracle database and application servers operate. Within the implementation of the SIS new architecture the applied technological tools will be extended by data warehouse technology.

SMS application programme package 
· will not depend on users work stations platforms while operating on MS Windows system (version 2000 or higher) or Linux.

· viewing of metadata by the Internet browser without installation of supplementary products at the internal user station. 

· for metadata administration, “big client“ solution can be used.

· access to individual sub-systems will be unified via SMS access portal while this portal will make part of the CZSO internal portal.

· for metadata presentation at the Internet, Java Server Pages (JSP) technology will be used. 
Interlinks between data and metadata will take place in a data warehouse. Structured metadata added to statistical data will be drawn from SMS database. 
Lessons learned

· SMS strategy in terms of contents and methodology shall be the full  responsibility of the statistical office;

· SMS design and implementation should be organized in the multidisciplinary working teams;

· Design and implementation of the SMS project shall be managed and systematically monitored by top management;

· It is necessary to persistently or consistently? obey the SMS system principles and to  maintain a positive motivation of the widest  circle possible of subject-matter statisticians and methodologists.In this respect the CZSO benefited from the involvement of an external expert as a consultant to the Office President;

· Consistent co-ordination of time-scheduled workloads in the SMS project, the Redesign SIS project and current activities of the Office;

· Purchasing of financial funds must be systematically monitored by the statistical office in relation to the stage of the project implementation, on the basis of functional specification and qualified estimate of man-hours. It is important to use all potential sources of funding (external and internal sources);

· Financial costs of the operational running of the SMS should be covered by the Office budget.
Ad 2.
Information and technological framework of the GA SIS

This provides for functionality of contents framework. This refers to methodological and technological tools including a description of their functionality and determination of internal and external links to other information systems of the CZSO. 

Designed subsystems and integration tools of SIS cover all phases of PDSI. They are closely linked together. The SIS subsystems tools for securing statistical and processing functionality have been designed at a general level. The functions for management process have also been specified.
The SIS subsystems encompass the following:

a) presentation, related decision-making and/or approval of a user's requirement;
b) initialisation of ST, preparation of statistical printed forms, development of a general and branches methodology; 

c) preparation and programming of individual application software (IASW) for processing of statistical tasks;

d) development of ST processing methodology;

e) other support for input data processing;

f) distribution of statistical printed forms;

g) tools for communication with respondents;

h) micro-data collection and capture, primary processing of ST;

i) ST central processing, imputations, aggregation of data and output formation incl. application of statistical methods;

j) dissemination of statistical information – i.e. supply of results to final user (in form of electronic presentations for the general public, by means of publications or specialised reports for further use within the CZSO, state statistical service, international organisations, etc.);

k) monitoring of statistical task processing in all stages.

B.  SIS subsystems and their main functions:

The aim of subsystem I. REQUIREMENTS is to support and secure activities related to acceptance, recording and administration of requirement for provision of statistical information. It consists in the evaluation of individual requirements and their comparison with statistical tasks in the process of implementation. Within the subsystem, source materials for qualified decision on the requirement will be provided and, in the case of a positive decision (that is the users’ requirement is approved) a ST shall be designed and implemented. Assessment of current statistical tasks from the aspect of source intensity, quality of outputs and their necessity for the purpose of identification of negative priorities shall become part of comparison of users’ requirements and STs.

In the subsystem II. PREPARATION STs are described incl. the list of used and newly designed statistical variables. In this subsystem source material for the Decree on Programme of Statistical Surveys will be compiled, design and definition of statistical printed forms including a draft time-schedule of project and programme preparation and technical project of statistical processing will be prepared. 

III. PROGRAMME subsystem deals with the preparation of ST processing, pre-print preparation, the print itself and distribution of statistical printed forms, programs of electronic data capture from a respondent and information on reporting duty. The subsystem deals with the programme preparation for input and central processing. 

IV. INPUT subsystem covers primary processing of ST (including administrative data processing). The subsystem tools shall ensure source material for securing and solving of the issue of response to statistical reports and questionnaires, their records and acceptance, validation of input data and processing of control and qualitative outputs. Confirmation procedure based on qualitative and quantitative parameters forms part of the subsystem.

V. CENTRAL subsystem includes all activities related to central processing. This applies especially to the creation of ST input data, detection of extreme values of statistical variables, imputations, seasonal adjustment, modelling and statistical data imputations. An important activity is the data confirmation and release including the preparation and assignment of expert estimates. The subsystem also includes statistical data analysis and protection of data confidentiality.

The subsystem VI. DISSEMINATION is dealing with the tools for providing statistical information and its presentation to the final users, supplying information to internal users and arranging for discussion forums. The subsystem tools will enable us to prepare analyses on users of statistical information and on use of statistical information.

Integration tools of SIS are designed to support functions of individual sub-systems.

The subsystem VII. REGISTERS, as an integration tool, includes mainly administration of registers and other supporting databases, proposed system of the CZSO registers, administrative, descriptive and statistical functions of individual parts of registers and a proposal for building up sample frames for STs. 

An important integration tool is VIII. SMS, and especially its sub-systems CLASS, VAR, TASKS and QUALITY, which are in the process of preparation, and other sub-systems not in the process of preparation (e.g. D-FUND) are considered. 

From the aspect of data administration and data store the whole SIS strategy is based on an integration tool IX. DATAWAREHOUSE which deals with the definition and administration of data warehouse (data stored in the warehouse will be used prevailingly for central processing, data analyses and dissemination of statistical information) and data sources. An integral part of data warehouse is statistical metadata (working copies from the SMS subsystem). Those metadata are namely from SMS sub-systems CLASS, VAR, QUALITY, TASKS and copies of registers from subsystem REGISTERS Data will be supplied mainly from subsystems INPUT and CENTRAL (e.g. imputations and expert estimates). Necessary tools will be designed for these activities. From stored statistical data new data marts will be formed providing statistical data for subsystem DISSEMINATION. 

The subject of the subsystem X. ICT integration tool design is mainly the integration of ICT environment, communication system, typology of ICT resource, design of central and contingency computing centre and technological operation of SIS tools (as defined in individual subsystems).

Each ST shall be performed within the GA SIS, using those SIS subsystems which are relevant for its functions. Use of SMS, however, will be obligatory.
Use of quality data indicators, as cross-sectional areas, is generally solved by SMS-QUALITY subsystem. The subsystem REQUIREMENTS in which initiation values of qualitative parameters are indicated is linked with quality indicators as well as subsystems INPUT, CENTRAL and DISSEMINATION in which the final value is determined in relation to the assessment of calculated indicators. PREPARATION and PROGRAMME subsystems work with quality indicators like with metainformation. 

Figure – Simplified description of data flows


C.  Technological strategy of SIS

Design of ICT architecture will bring substantial changes in requirements on instruments. The most important are the following:

a) new introduced description of all obtained and processed statistical data by metainformation;

b) arranging for feedback from processing into the SMS (information on quality, monitoring, etc.);

c) modified description of statistical variables;

d) workflow solution – requirements;

e) extension of methods and techniques for input micro-data processing (including new input formats).

Requirements for new functions (extending functionality of current instruments). The most important new functions are the following:

a) REGISTERS – to extend potential characteristics to search a stored statistical information (e.g. administrative, statistical, processing);

b) to introduce regular monitoring of progress and quality of STs processing;

c) the focus on respondents’ principle in the form of integrated communication, namely in the following areas: (a) delivery of written documents and data, (b) electronic data capture from a respondent, (c) methodology and access thereto and (d) help-line;

d) merging of input data capture and data processing into one integrated environment including necessary records;

e) administration, data store, access to data and other central operations with data in data warehouse;

f) navigation within  SIS;

g) to enable access to the business enterprises’ ISs (e.g. employees, costs, agreements, laws, orders etc).

The core of technological strategy is data warehousing systems, statistical metainformation system, dependent data marts and data fund. A significant increase in the information volume of stored statistical information in central computing systems is envisaged especially due to the addition of necessary metainformation and central storage of all statistical data in data warehouse. Soon it will be necessary to finalise the manner of work with expert estimates because the technology designed relies strictly on access to statistical information only through data marts (integration function), i.e. data missing in data mart (dependent on data warehouse) may not be published. In respect of centrally stored data it will be necessary to finalise the computer system backup to avoid, in the case of central computing system outage, endangering statistical information dissemination on dates as set out in the catalogue of publications and in the calendar of news releases. 

Management of SIS design and implementation

SIS design and implementation are managed and monitored by the CZSO top management. The organisation structure of SIS is composed of the Project Steering Committee (PSC), the SIS team and the implementation teams appointed for development of individual SIS subsystems. Supervision over the whole project is by the top management of the CZSO which reviews progress reports on SIS subsystems presented by the PSC every three months. Achieved results and/or proposals for changes are subject for the consideration and approval by the CZSO top management. Furthermore, the CZSO top management appoints members of PSC, SIS Team, Implementation Teams and Working Groups. 

The nature of SIS project requires participation of diverse professions in the working teams   (methodologists, subject-matter statisticians, specialist on dissemination, programmers, IT specialists, users etc ). The composition of working teams is flexible, depending on the nature of problems to be solved. External experts will be invited, if needed.

Operational running of SIS shall be managed in the framework of the CZSO official organizational structure by standard department in compliance with their scope of duties. 

Time-schedule of SIS implementation

The time-schedule for preparation and implementation of relevant tools of SIS subsystems is based on the fact that not all SIS components can be produced simultaneously (due to subject matter, organisational, financial and other reasons). It is indispensable to spread the preparation and implementation of GA SIS components in time, bearing in mind their priorities, as well as human resources and financial capacities of the CZSO. The time-schedule is focused on preparation for testing of basic functionality of SIS and for processing of adjusted tasks providing data to SBS in compliance with its new methodology and contents. 

The pilot project is to verify the new methodology and basic functionality of selected SIS components (mainly SMS, data warehouse, central processing and data mart formation) will be the annual “Labour costs survey“ in 2008. The main purpose of a pilot project is to prove viability of individual models of SIS subsystems and SMS subsystems - CLASS, VAR, TASKS and D-FUND. Pilot project shall be in real time and processed by original and newly designed technology; it is not traditional pilot processing because the verification shall use real data in real time. 
The first stage of GA SIS implementation is scheduled to be completed in 2011. The CZSO counts on large outsourcing to cover the preparation of all application programme packages for SMS and mostly all technological solutions for SIS processing. The preparation of implementation is demanding in terms of quality of functional specifications and, consequently, requires experienced staff who are in charge of the preparation. This activity is fully under the responsibility of CZSO. Any change in functional specifications increases the final price of outsourcing. In this respect, it seems to be necessary to introduce cost controlling in order to monitor costs of individual STs and related statistical processes.

Abbreviations used in text:

CZSO    Czech Statistical Office

EDP
Electronic data processing 

ER
Electronic reporting

ETL
Extract, Transform and Load

GA SIS
Global architecture of statistical information system

ICT 
Information and communication technology

LFS
Labour Force Survey

PDB 
Public database 

PDSI
Production and dissemination of statistical information

PSC 
Project Steering Committee

PSS
Programme of Statistical Surveys/Program of Statistical Tasks

PST
Principal statistical task 

RU
Reporting unit

SBS
Structural business statistics

SI
Statistical information

SIS
Statistical information system 

SMS
Statistical metainformation system

ST
Statistical task 

STLC
Statistical task life cycle

STRD
Science and Technology Research and Development

STS
  Statistical tasks system
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