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l. THE DATA ARCHI TECTURE

.1 Devel opi ng the data architecture

1. During the period 1994-1997, the data architecture project at Statistics

Fi nl and concentrated on devel opi ng and buil di ng, what we called, the custoner-
oriented inplenmentation nodel for the data architecture. One of the ainms was to
devel op the data architecture based on the Unified File System and the Classification
Dat abase, which had been built earlier into the mainfrane environnent, and a suitable
mul ti di mensi onal dat abase. The devel opment of netadata processing had a high
priority. The inplenmentation environment would now be PC/ Uni x (Powerbuil der, Sybase
SQ.Server). The planning of the inplementati on nodel was based on the principle that
the data architecture can be built and put into use step-by-step. Follow ng the

i ntroduction stage of each step the data architecture nodel can be revised in the

i mpl enmentation environment to conformto the general devel opment of information
technol ogy. However, everything did not go as pl anned.

2. The planned and partially carried out inplenentation nodel consists of three
parts: the file part, the statistical product part and the netadata or description
part. The file part is associated with the data mani pul ati on stage before the data

are transferred to the final product stage, i.e. to statistical products. The
i mpl enent ati on nodel defines the franmework according to which the data of a
statistical systemtransfornms frombasic data to a statistical product, i.e. the path

of the statistical systemlis data fromone step of the three-level hierarchy of files
(separate files, unified files and multidi nensi onal databases) to a statistica

1 Prepared by Sven Bj6rkqvist and Pirjo Toivonen.
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product. The goal was that npst of the statistical products would be made of
standardi sed and wel| described files (unified files and mnultidi nensi onal databases)
and the files fromthe I ower |evel of the hierarchy (separate files) would be used in
this context as little as possible.

ON LINE DATABASES SEPARATE "
MESSAGE BASED @ % “ FILES E
STATISTICAL SERVICES 1
¥ T
TAILORED 5
INFORMATION UNIFIED
SERVICES —| Files '#
A
INTERNET SERVICES
STATISTICAL
CD AND DISKETTE PRODUCTS $
PRODUCTS AND MULTI S
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FIGURE 1: The custoner-oriented inplenmentation nmodel for the data architecture

3. The project succeeded in building the Unified File Systemwith a description
dat abase which contains the technical and general descriptions of U-files and their
fields and has connections to the Classification database. The classification

Dat abase can al so be used i ndependently.

4, We have used mai nfranme based on-1ine output databases since the 1980s. These
dat abases have been quite advanced and functional so that users, often working with
“dunb terminals” could process the data using the services of these databases.

During the period 1995-1997, the project tried to build a new version of our public
onl i ne database into the PC/ Unix environment. This did not succeed as well as we had
hoped. The biggest problemwas |ack of resources and so at the beginning of 1998, it
was decided to halt the devel opment of this work.

|.2 The Data architecture now

5. In 1998, Statistics Finland began searching for a new data warehouse sol ution
for storing aggregate data in table format for internal use and for dissem nating
this data, or parts of it, using WAWMtechnol ogy and CD- ROM di scs. A project was

| aunched to propose a production nmodel and it canme to the conclusion that the

St at Li ne-out put system nade by Statistics Netherlands was the tool to use in

i mpl ementing this production nmodel. The inplenmentation process is described in the
second part of this paper

6. At the same tine, as we chose to put into use the StatLi ne-system we also
started to devel op the Concept Database. Both of these systens fit well into the
earlier defined inplenmentation nodel for the data architecture.

7. Figure 2 shows a sinplified production nodel that we are using now. This is
not, however, the final nodel. W think that interfaces between different systens
are inportant. One direction for devel oping the data architecture is to build
feasible interfaces and all ow statisticians to use the tools that they know and are
suitable to the problens at hand.
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FI GURE 2: A sinple production nodel
8. The unified files (U-files) are files belonging to the unified file system

built at Statistics Finland. They can be sequential MS files, Sybase tables or SAS
files. The fields of U-files are classified as background vari ables, quantity

variabl es or index variables according to their |ater purpose of use. |If a field of
a Ufileis a classification variable, it is possible to build a connection fromit
to the Classification Database. |If a field of a U-file is a quantity variable, it

will be possible to build a connection fromit to the Concepts Database. U-files can
be used in normal data production, but nost frequently they are used after the
mai nt enance stage when the data is ready for output.

9. A description of a U-file consists of the follow ng el enents:

general description of a file (text);

techni cal description of a file;

general description of the fields (variables);

techni cal description of the fields;

connections to the Classification Database and the database for statistica
concept s;

keywords for search function

10. The Cl assification Database is the general |ocation to store classifications.
The dat abase contains the follow ng information:
" classification codes and texts;

definitions of the itens (explanatory notes);

i ndex entries of the items (title words);

keys between classifications (correspondence tables);

rul es of aggregations.

11. There can be several versions of a classification and there can be different
versions for different years when necessary. A user can, if he/she so wi shes, create
hi s/ her own version of a classification and store it in the database. There are also
text versions for abbreviations and for different |anguages (Finnish, Swedish,
English). It is also possible to export classifications to other formats (ASCI |
Excel , HTM., CLASET).

12. The Concept Database is the |atest addition to our Metadata system |In summer
1998, a project was |launched to construct a database that would contain all the
statistical concepts and definitions used in our statistical production. Now that the
technical solution is conpleted it is time to market the database to operational
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units. The key persons are to be found anobng the producers of the Internet- and

dat abase services. These people will benefit the nost froman "el ectronic warehouse"
as their work consists largely of updating and conbining of statistical data from
different units with various concepts and cl assifications.

13. In the database, you can find the statistical concepts and definitions and
their different versions:

- short and long definitions of concepts (explanatory notes);

- text versions for different |anguages (Finnish, Swedish, English);

- different text versions of concepts and definitions used in different operationa
units and by other national and international producers of statistics.

14. Furthernore, the database contains references and comparative information for
the concepts. Relevant classifications, related concepts and index entries are
defined for all the concepts. Conparison and analysis of the simlarities and

di fferences between the concepts, definitions and versions of concepts can al so be
i ncluded in the database.

15. At the monent, the netadata system of Statistics Finland consists of the
foll owi ng el ements:

The description database of the Unified File System

The C assification Database,

The Concepts Dat abase,

The System Regi ster,

The netadata parts of the StatLine system
The first three of the above-nentioned el enments of the netadata system play an

i mportant role when producing nultidinmensional tables for the StatLine database.

16. At the monment, it is possible and recomended to produce StatLine tables with
required netadata direct froma U-file. However, it is also possible to inport a PC
Axis-file, an Excel table, a SAS-file or a TASSU table (TASSU is our own hone-nade
tabul ati ng systen) to StatlLine using conversion prograns, but then you have to bring
nmet adata to StatLine-systemfrom ot her sources.

. EXEPRI ENCES W TH WAWN BASED DATA DI SSEM NATI ON — THE STATFI N ON- LI NE SERVI CE

1.1 Summary

17. This part of the paper describes Statistics Finland s experiences in

i ntroduci ng a WWMbased on-1ine dissem nation database - the StatFin on-line service.
Statistics Finland has had on-line data di ssem nation databases for years, but these
systens are no |longer able to neet the needs of the users, nor are they seen as

di ssem nati on databases for the whole office. The change fromcentrally coordinated

on-line output to a distributed, but still centrally adm nistrated WNWVbased on-I|ine
service was not an easy one - especially when it was to be made within one year
Still the project responsible for this change seens to have succeeded as the feedback

fromthe users is highly positive and the service already contains over 30 mllion
data el ements within over 100 tables.

I1.2 Background
18. Statistics Finland has a long history of providing on-line output database

services. W have used mmi nfrane-based on-line output databases since the 1980s and
made t hem accessi ble through the Internet. This happened | ong before the WWW
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environnment made its breakthrough in the world of Internet. These databases were
qui te advanced and were very functional so that the users, often working with “dunb
term nal s” could process the data using the services of these databases.

19. The data architecture of Statistics Finland describes the way the data should
fl ow from producti on databases to output databases (Saijets 1999). All seened to be
well in theory, but in practice there were a vast nunber of separate production

systems using their own data sources and their own di ssem nation channels. This
situation has been called the stovepi pe-nodel (Keller 1998).

20. Since then, a |lot has changed both in the data processing facilities of users
and in the use of networks, the Internet. At the beginning of the 1990s, the

I nternet becanme a phenonenon known by al nost everyone, and the traditional users,
universities and the science community, faced new chall enges when the WANMtechnol ogy
brought millions of new users to the services of the network. Statistics Finland was
al so faced with the pressure introduced by this evolution, as its on-line databases,
based on mai nframe solutions and direct term nal access were suddenly seen as hard-
to-use “dinosaurs”.

I1.3 Definition of policy

21. In 1998, Statistics Finland began searching for a new data warehouse sol ution
for storing aggregate data in nultidinensional table format for internal use and for
di ssem nating this data, or parts of it, using WAMtechnol ogy and CD- ROM di scs. The
sel ection process was a long and difficult one. There were many options to choose
from but none of them seenmed to cover all the needs the office had. The main
choices were to

a. Continue with our current situation (stovepipes), to further devel op the out put
si de and enhance the co-ordination by strict rules.

b. Sel ect one of our data-streans and tools related to it as an office-w de standard
(one of the candi dates was PC- Axi s-based distribution, which has been used since
1992) .

c. Look for other solutions and replace our current production nodel and tools with
t hem

d. Look for a tool strong enough to solve the npost obvious (output) problens and to
integrate it to our metadata and production systenms, thus increasing the degree of
i ntegration.

22. Owing to the diversity of the options, a project was |aunched to evaluate the
options and to make a proposal for a production nodel. This project was called the
St at Fi n2000-policy definition project. The project did evaluate the different
options and systems and proposed a production nodel where a central data-warehouse
acted as a storage for aggregate data in table format. The project also came to the
concl usion that the StatLine-output system made by Statistics Netherlands was the
tool to use in inplenenting this production nodel

23. The deci sion was not an easy one - nor was it accepted by all parts of the
organi sation. This inmposed heavy pressure on the success of inplenentation of the
sel ected production nodel and the tools.

I1.4 The goals of the StatFin2000-i npl ementati on project

24, The StatLine systemis made in the Netherlands. It was, therefore, necessary
to inplement it in the production environment of Statistics Finland. There was a | ot
of work to be done and the schedule was tight (one year). The main objectives set
for the inplenmentation of the project were to:

a. localise the programsuite (the StatLine Suite) for use in Statistics Finland
(definition of concepts, translating the programs and manual s);
b. purchase the software and hardware required for using the system
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c. adapt the other production tools used in Statistics Finland to seaml essly
integrate into the StatLine system
d. plan the best practices (using pilot-systens) to use the data warehouse and
i nformati on service (StatLine system in different cases and to prepare the
i nstructions and manual s needed,;
e. plan the structure of the internal data warehouse and the WNVMservice and to help
and guide the statistical departments in providing the content to the system
f. arrange the necessary technical support, courses and training;
g. guide and supervise the office-w de introduction and inplenmentation of the system
h. organi ze and find/ appoint resources for admi nistrating the systemafter the
proj ect has ended.

Il1.5 Resources

25. Due to the inmportance of the success and the tight schedule, the project was
financed very well. For its one-year duration, it received a budget of 1.5 mllion
Fi nni sh Marks (approx. 254,000 Euros). This enabled the project to recruit enough
personnel with a wide scale of expertise that the conmplexity of the work required.
The preceding project (the StatFin2000-policy definition project) also obtained
300, 000 Finnish Marks (approx. 50,500 Euros) to buy the server-nmachi nes needed for
the inpl enmentation.

26. In addition to the financial resources, the project also received the ful
support fromthe top-1level managenent of the office, which proved to be even nore
i mportant than the noney.

27. The project’s consunption of resources was quite stable. During the first four
mont hs there were five persons in the working group (sone of whom worked for the
project on a part-tinme basis only) plus the project manager. Later, one full-tine
staff menmber was hired to the project which subsequently increased the consunption of
resources accordingly. At the beginning of October another staff menmber was added to
t he worki ng group.

28. As the project introduced an office-w de change, it also incurred a | ot of
costs for other organisation units, but at the tine of witing this report (Decenber
1999), exact data on those costs are not yet available. As a conclusion, it could be
stated that the resources consunmed by the project’s working group are only a fraction
of all the costs it incurred to the whole office.

I1.6 The organisation of the project

29. The organi sation of this project was different fromthe traditional project
organi sation of Statistics Finland. Usually there is a steering group, project
manager and a working group. This structure was seen inadequate for the

i mpl enentation project, so an adapted nodel of the traditional project organisation
was i ntroduced.

| Steering group |

Quiality assurance group| | | Quality assurance group 2
Technical quality Quality of the service

| Project manager |

StatFin

special interest gro
40 persons

I I I I 1
| Project membed |Project member| | Project membed |Pr0ject memberl |Pr0ject memberl |Project memberl |Pr0ject member|

Figure 3. The organisation of the StatFin2000-inpl enentati on project.

30. The project had a steering group consisting nostly of directors and very
experienced experts. The project manager was chosen fromthe Informati on Technol ogy
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Servi ces/ EDP-met hods unit. Quality assurance groups were introduced to report on the
quality issues to the steering group and to the project manager. The nenbers of the
wor ki ng group were experienced netadata- and | T-experts selected from | T-services and
data administration department. The StatFin special interest group was a sel ection
of 40 people fromthe statistical departnments. They played a key role in exchanging
i nformation, distributing know edge and pronoting the systemw thin the office -

wi t hout their contribution the project would nost |ikely have failed fromthe very
begi nni ng.

I'l.7 Schedul e

31. The Project began officially on 1 January 1999. However, sone preparatory work
was done before that, which enabled a snmooth and rapid start for the project. The
deadline for conpletion of the project was set to be the 31 Decenber 1999.

32. VWhen the project was set, there was a set of nilestones that forned the
skel eton on which the projects working packages were built. The mlestones were the
fol | owi ng:

Internal service nmust be up and running with usable data by January 1999;

Public free-of-charge service nust be up and running, with a significant anount
of data by 15 May 1999;

Publ i ¢ chargeabl e service nmust be up and running by the beginning of the year
2000.

1.8 Work packages

33. As the project was to introduce an office-wi de infrastructure change, there
were three main work areas:

Creating the technical infrastructure,;
Servicing and designing the service-concepts;
Conmuni cati on

34. These areas were divided into work packages. The work in nost of these
packages was concurrent and sonetines even overlapping. The work packages per work
area were

- Creating the technical infrastructure

Purchasing and installing server-machines (2);

Localising (definition of concepts and translation) software (StatLineSuite) and
manual s;

Devel opi ng conversion (inmport, export) programs to integrate StatLine with
exi sting tools and infrastructure;

Devel oping a web-site with Statistics Finland s | ook-and-feel

Finding a nmethod to enable charging for the use of the data;

Devel opi ng and automating the process of updating the data;

Devel opi ng tools for usage-reporting and | og-anal ysis.

- Servicing and designing the service concepts

Desi gning the structure of the service;

Integrating the service with the web-pages of Statistics Finland;

Devel opi ng feed-back utilities;

Foll owi ng up on the use of the service and reporting on it;

Devel opi ng best practices for service adm nistration and adm ni strating the
servi ce;

Conmpiling a quality handbook on the service and i medi ately rel ated processes.

- Conmmuni cati on
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I n-of fi ce conmuni cati on, presentations;

Trai ni ng, consulting, advising;

Est abl i shing a discussion forumand to actively use it;

Customer relations, reaction to feedback

Mar keting the service, participating sem nars, pronotion events, presenting
papers;

Cooperation with CBS, participating the work of the SOS consortium

Communi cating the best practices and process descriptions.

I1.9 The outcone

35. The project succeeded in alnpst every task it was given. Statistics Finland
now has an internal reference data warehouse, public statistical ww-service (the
StatFin statistics service) and technical infrastructure to build chargeable services
using the StatLine technology. W also have over 100 persons trained to use the
systemin order to produce material (data and nmetadata) to the databases.

36. The dat abases thenselves are quite |arge and growing fast. The public service
cont ai ns approxi mately 100 tables totalling 30 million cells (15.11.1999). The flow
of feedback fromthe clients is constant, positive and growing. All feedback is
stored in electronic formfor processing and anal ysis.

37. O her official statistics producers in Finland have shown a great deal of
interest in the system and negotiations are under way to encourage themto
participate in filling the services with data fromall areas of society. This is a

very positive thing because one of the roles of Statistics Finland is to coordi nate

t he production of statistics in Finland and, with an attractive output tool, shared
by many producers of statistics, this coordination and integration is clearly visible
and useful to our clients.

I1.10 Essential experiences

38. The support (both financial and principal) of the high-level managenent is
vital to an office-wide project. Wthout this kind of comritnent, an office-w de
change is inpossible within one year

39. In-of fice communi cations are essential to overcone the resistance to change.
Peopl e shoul d al ways be aware of the inpacts of the change on their workload. It is
al so i nmportant that everyone involved feels that the change brings significant
advant ages both for thenselves and for the whole office.

40. The StatFin special interest group was very useful in communicating between the
project and the statistical departnents. It was a way to establish two-way

comuni cations within the office thus enabling fast reactions to feedback and
suggesti ons.

41. Training a critical nmass of in-office users (the content providers for the

dat abase) makes it easier to fill a warehouse with data. Training alone is, however,
not enough: there nmust be a constant person-to-person support available in order to
make the process of filling a database as stream ined and secure as possible.

42. Di stributed coordination is not always a good thing - at |east sone kind of an
editorial board would be needed to coordi nate the contents and structure of the
service. Totally centralised coordination is still not the answer as it |owers the
degree of comm tnent and rmakes the task of filling and updating the database | ook
like a task for this central coordination body.

43. VWhen i ntroducing a new system for dissenmination, it is essential to integrate
it with existing tools within the office. This reduces the workl oad when filling the
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systemwith data thus making it easier for the systemto be accepted as a comon
t ool

44, Rul es and regul ati ons are needed to | ower the threshold for accepting the
system but in the long run the system nust also prove to be an attractive tool
otherwise it will be rejected.

45, Custoners see WMV based systenms as nore easy-to-use than the mai nfrane-based
ones. This, however, requires the WNVbased user-interface to follow the mainstream
design rules of simlar systens.

46. A huge collection of data dissem nated free-of-charge is not a threat to a
statistical office, but a significant way to build a positive imge: content provider
in the information society.

47. On-line dissenm nation for a target group such as the Finnish people requires
very thorough expl anati ons and descriptions of the data in order to avoid

m sunder st andi ngs and to make the data suitable for professional use. The

expl anati ons and descriptions should come fromcentralised netadata systens;

ot herwi se, describing the data will be a huge burden for statistical departnents.

I1.11 The future

48. The StatFin-service, as the other StatLine-based data warehouses in Statistics
Finland, will continue their growth after the introduction and inplenmentation project
has ended.

49, The systemis in use in everyday production, but there is still a need to

devel op further, enhance and standardi se the interfaces and streans for data and
nmet adata, in order to seam essly integrate the StatLine systeminto our production
processes. This and reacting to the constant flow of user feedback will be a
significant challenge for the coming years.
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