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l. | NTRODUCTI ON

1. The Integrated Data Managenent System (IDMS) at the Central Statistical
Bureau (CSB) of Latvia has the follow ng objectives:

fully automated statistical data activities;
prevention of routine progranm ng;
optinmally automated data processing and di ssem nati on process.

2. The nmain objective is to design a Data Warehouse system as a software
platform for IDVS. The fundanental principles of the Data Warehouse approach
correspond to the specific demands for a statistical information system In
practice, it means working with several databases simnultaneously, accessing
and coordinating conplex information interactively. IDVB should allow to
manage extrenely | arge databases with a wi despread content: an extraordinarily
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| arge nunber of different kinds of data with highly conplex inter-relations.

2. First, it is necessary to determine the conplete structure of the
Statistical Database System In order to nake this task easier, it is
necessary to create a conprehensive description of CSB as a system One
possibility is to use graphic nodelling. For many reasons (nmainly because
specialists fromthe Latvian University are participating in the design of the
GRADE) GRADE Model | er was chosen as a tool-set for system nodel ling.

3. A detailed description of the structure and functionalities of the
exi sting systemwas created. The following itens had to be identified:

how t he CSB oper at es;

how t he data processing is carried out;

what is the task of each CSB structural unit;

what are the data flows within the organi zation;

what (if any) are the |inks between different surveys;
external data |inks.

4. It is not possible to formally describe the staff initiative and
creative approach but it can be seen in data flows. Such graphical
descriptions or nodels should be conprehensible and should not be
m sunder st ood.

5. In order to start the data flow nodelling, it is very inportant to know
the exact scope and volune of the statistical activities, i.e. the state
administration’s and other clients’ (including international organizations)
requests for social and economc data. The activities are forecast in the
annual CSB national statistical data programme in accordance with the Latvian
Law on Statistics. The national programe covers the npst inportant
statistical data that is collected, aggregated and published by CSB, as well
as the data received fromother institutions and published in the statistical
publications within the frames of the allocated state budget. The national
programme also includes separate activities, which are fully or partly
financed by the PHARE national programme. All these activities are vital for
Latvia' s integration into the European Union.

6. Experts from the developed European countries and international
statistical organizations have participated in the preparation of survey
programmes. PHARE funds are utilised because the interviewers' services are
expensive and the CSB budget cannot cover this activity. The national
programme consists of 29 thenmes which describe the different statistical
reports. 154 initial reports were used in their creation.

. GRADE MODELLER AS A TOOL- SET FOR SYSTEM MODELLI NG
7. GRADE is a tool-set that operates in the business nodelling |anguage

GRAPES-BM They were created sinultaneously. The business nodelling |anguage
in this case GRAPES-BM is a sem-fornmal graphical |anguage ained towards
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nodel ling and sinulation of conplex business systens (production process,
offices, information systenms, etc.). It contains convenient facilities for
nodel I ing of data flows, and of the organizational structure of a system Such
nodelling is a starting point for the understanding and re-engineering of any
busi ness system

8. A system in GRADE represents a collection of subsystens and nodels. In
GRADE, the information contained within a nodel is summarized via two
different lists of contents: the nodel tree w ndow and the nodel dictionary

wi ndow. The basic elenments of the nodel tree are diagrans. The basic el enents
of the nodel dictionary are names, which occur in the nodel. Each occurrence
of a nane is classified either as a definition or as a reference.

9. GRADE nodel of the CSB of Latvia contains data on current information
processing data flows. It includes the follow ng information: volunmes of data
flows; time of receipt of information on docunent production (array, table,
etc.); person days needed for particular steps of information processing; the
used program environnent; and, in sone cases, other relevant information.

10. Al this information is represented with business nodelling tool GRADE
4.0 in the form of diagranms. The information is grouped according to
organi zational units involved (i.e. for each unit there is a separate BUSI NESS
PROCESS (BP) diagram). However, this grouping has only a technical character.
It permits to split the nodels into diagrans of nore or |ess manageabl e size.
At the same tinme, from the GCRADE senmantics’ point of view, it can be
considered as a single nodel for all CSB. In total, the nodel contains
i nformati on about approxi mately 3500 data objects.

11. The current GRADE nodel depicts the overall situation in the Central
Statistical Bureau of Latvia for the year 1997. It is intended to give a
conplete picture of all information processing activities that occur in CSB
during a one-year period. However, since the npdel was constructed over a
peri od of several nonths and the situation is continuously changing, it nmay be
slightly incorrect for any specific nmonent.

12. The structure of the GRADE nodel <contains the followi ng diagrans
(provided in the Annex):

CLASSES (CL) diagram which formally describes objects contained in the
nodel and the static structure of a business system during the first
stages of nodelling (Annex, figure 1);

ORGANI ZATI ON (ORG diagram whi ch describes the organizational structure
of CSB, external information providers and receivers, and also several
“artificial” performers that permits to group outgoing docunents and
publications in a nore convenient way (Annex, figure 2).

BUSI NESS PROCESS (BP) di agram whi ch depicts organi zational units of CSB,
data flows between these units, and those incom ng docunents that are
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bei ng processed by several units.

A separate BP diagram for each organizational unit which depicts
i ncom ng docunents processed by this unit, outgoing docunments prepared
by it, internediate data arrays and work tables used during information
processing, and data flows which describe the way how the incomn ng
docunents are used to produce corresponding outgoing docunments. In
addition, the diagram contains tinmers which indicate when a particul ar
data object is being received or produced (Annex, figure 3).

A TASK DETAILS (TD) diagram for each of the data objects that appears in
BP di agrans nenti oned above, showi ng attribute values of particular data
object (volune, effort in person days, progranmme, environment, etc.).
The TD diagrans also show the inmediate environnent of corresponding
data object, i.e. sources of incomng and recipients of outgoing data
flows (Annex, figure 4).

13. In addition, the nodel contains several nore technical diagrams. In
general these are needed only for simulation of the nodel. The nopdel also
i ncl udes diagrans that are autonatically produced by GRADE nodel i ng tool

14. Model tree: all GRADE diagrans are included in a so-called nodel tree
Figure 5 in Annex shows a part of a sanple nodel tree relevant to the GRADE
nodel of CSB

15. As nentioned above, nmany BP and TD di agrans have a tree-like structure
attached to the Business Mdel (BM diagram as is the case with the highest
[ evel BP diagram “Valsts Statistikas Konmiteja”.

17. Bel ow t he hi ghest |evel BP “Valsts Statistikas Koniteja” are attached BP
di agrans for each of the CSB organi zational units described by this nodel, and
BP diagrans corresponding to incomng docunents which appear in the highest
level BP. Simlarly, below BP' s describing organizational units are attached
BP diagrans for all objects (incom ng docunents, data arrays, work tables

out goi ng tabl es) appearing in BP for this particular organizational unit.

18. A TD diagram corresponding to each BP diagram is shown at the right
side of it. In this nodel, TD diagrans are used which correspond to particul ar
data objects (incom ng docunents, arrays, tables, outgoing docunents) and they
contain attribute values for these data objects. These TD diagrans are
generated automatically from BP di agrans.

19. Di agram | ayouts: sonme of the BP diagram |layouts can also be used to
obtain information that initially is not very visible. Vertical line and
hori zontal 1line layouts group tasks by perforners within a particular BP

diagram A reduced size sanple diagramis appended (Annex, figure 6).
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20. olique lines layout permits to split into clusters diagram objects that
are relatively weakly connected. A reduced size sanple diagram is appended
(Annex, figure 7).

21. The GRADE diagranms enable easy navigation using joint data groups
(surveys in statistics) or data objects (tables, requests etc.). Navigation
can be also done according to synonyns or object colours, as well as at
different aggregation levels or via nultidinmensional systemlevels of the CSB
graphi c nodel. Dictionary filters can al so be used for this purpose.

22. The data dictionary included in the nodel permits selecting and
navi gating between diagrarns, satisfying a particular property. Thi s
possibility is not very powerful, since the required properties can be
described only by filters; however it still allows extraction of a

sati sfactory vol une of data.

23. The dictionary has the follow ng functions:

Overview of all nanes which occur in the nodel (or a part of them
filtered via nanme patterns and/or nane types;

Overvi ew of the diagrans where a nane has been defi ned;

Overview of all diagrans in which a nane is used (i.e. referenced);

Easy navigation to the diagrans found (and conversely - easy navigation
from a nane which occurs in a diagram to the relevant dictionary
i nformation);

Overview of errors by the syntax anal yser

G obal and sel ective nanme changes in the nodel

Copying the contents of the dictionary to a text file;

Del eti on of nanmes that are no | onger used.

Al these functions of the dictionary can be reached through the dictionary
Wi ndow.

24. The provided exanmple (Annex, figure 8) shows that data is accessed from
the | abour statistics diagramvia a dictionary filter about the external users
which is exported to a text file, and then to an Excel file (Annex, figure 9).

25. Export/inport facilities: GRADE diagrans, conplete npdel or sone part
(sub-tree) of it can be exported and inported in a so-called EIF format (in
files naned *.eif). EIF format can be used for the exporting of GRADE nodel to
external applications.

26. Anot her kind of export is offered in HITM format. It enables the
production of a *.html file that allows to view the nodel with an HTM. browser
and offers navigation facilities simlar to GRADE. Note that no zoom
facilities will be offered. Therefore, before exporting, the scale in which
diagrans will be exported nust be chosen (it will be the sane as the current
zoom factor for diagrams). Even so, the export of large diagrams can be
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problematic — it will either give diagrams that are too reduced in size, or
diagrams that are very large and difficult to view wth ordinary HIM
br owsers.

27. It is not necessary initially to create a concrete structure for the
nodel . It is possible to start the work and allow the systemto develop in the
desirable direction. The data object approach should include not only
eval uation but al so nodifications.

28. In order to acquire nore informati on about the GRADE tool, see Internet,
Hone page: http://ww. latnet.lv/LUMI/ G ade/default.htm or Hot |ine service
e-mail to grade@clu.lv.

[11. CONCLUSI ON

29. The developrment of the Integrated Data Mnagenent System usually
requires a significant investnent of resources. Each new situation requires a
new sol ution. Use of a standard nodelling tool can be a quick and econom cal
solution as the local research work will be sinmplified. The GRADE tool m ght
need to be enhanced to enable nodel simulation. This would allow to spot
problemareas in the statistical data processi ng which need extra attention

30. The graphic CSB nodel will considerably facilitate the follow ng tasks:
(a) the creation of the nmetadata base structure (the nodel helps to determ ne
the order in which it should be created and devel oped according to user
requi renents);

(b) using netadata for correct interpretation and use of the data,;

(c) searching for existence and availability of data,;

(d) evaluating the quality of data.

31. GRADE nodel enables to view the CSB organi zation of work froma “bird' s
eye”. Therefore, the GRADE nodel wll be used not only as a basis for the
design of the data nanagenment system It will also sinplify administrative
deci sion-naking as it gives an unquestionabl e insight into the organization of
data flows in each substructure and in CSB in general. It wll, of course,
require regular testing and upgrading of the data in this graphi c nodel

32. Further collaboration with GRADE Mbdeller designers would be desirable
in order to continue the upgrading of this graphic tool so that the current
outputs are not lost and the use of technical innovations in this area are
optim zed.
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ANNEX
(Fi gures)
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Figure 1. CLASSES di agram
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Task: M
Overall labour force survey

Type: CSB
Performer: Labour statistics section 36
Attributes Programme environment: BLAISE;
No. of records: 15000;

Volume megabytes: 30;
Mandays: 1;

M_Overall labour M_Overall labour

force survey force survey

I PACKAGE OF \|
| TABLES _Laboour force in |
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Figure 4. The TASK DETAILS di agram
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Figure 5. Fragnment of Mbdel tree of CSB
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Figure 7. BUSI NESS PROCESS diagramwith Cblique lines |ayout
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DI CTI ONARY CSB darba 0122
FI LTER SETTI NGS
Scan: nanes
Scope: current subtree
Current diagram BUSI NESS PROCESS Darba statistika
Nane pattern: *dati*
Show definitions: yes
Nane type: *dati* 8 nane(s)
T _ANO 36 _dati 2 def (s)
Defined as Task in TASK DETAILS T ANO 36 dati 21 Jan 98 10:58
Defined as TASK DETAILS T ANO 36 dati 21 Jan 98 10:58
T _EUROPEAN_PARLAMENT 36 dat i 2 def (s)
Defined as Task in TASK DETAI LS T EUROPEAN PARLAMENT 36 dati 19 Dec 97
12: 07
Defined as TASK DETAILS T EUROPEAN PARLAMENT 36 dati 19 Dec 97 12:07
T _EUROSTAT 36 _dat i 2 def (s)
Defined as Task in TASK DETAILS T EURCSTAT 36 dati 19 Dec 97 12: 07
Defined as TASK DETAILS T EUROCSTAT 36 dati 19 Dec 97 12:07
T CECD 36 _dati 2 def (s)
Defined as Task in TASK DETAILS T CECD 36 dati 21 Jan 98 10:58
Defined as TASK DETAILS T CECD 36 dati 21 Jan 98 10:58
End of Ii st
Figure 8. Dictionary filter exanple
Name |Name DEF/R |Type Diagram Updatetime |Editor Manag |Design Change Unique ID
type EF er status level
*dati* T_ANO_36_dati |REF External BUSINESS 28 Jul 98 User_ITgrupa In Work 2|901312925+1
task PROCESS Darba|12:02 01944
statistika
*dati* T_EUROPEAN_ |REF External BUSINESS 28 Jul 98 User_ITgrupa In Work 2|901312925+1
PARLAMENT_3 task PROCESS Darba|12:02 01944
6_dati Statistika
*dati* [T_EUROSTAT_3|REF |Externd BUSINESS 28 Jul 98 User_ITgrupa In Work 2|901312925+1
6_dati task PROCESS Darba|12:02 01944
statistika
*dati* T_OECD_36_dat |REF External BUSINESS 28 Jul 98 User_ITgrupa In Work 2|901312925+1
i task PROCESS Darba|12:02 01944
statistika

Figure 9. Dictionary filter exanple




