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I. INTRODUCTION

1. The paper presents a nmethod that is applied for system development in the Central
Statistical Conputing Centre of Poland. Production of public statistics can be considered
simlar to a large enterprise with conpl ex business processes where data has to be delivered
according to tight tine-schedules while facilitating re-use.

2. The SELECT Perspective approach (elaborated by Stuart Frost) expands system nodelling
froma collection of unrelated systens to an integrated hierarchy of cooperating systems. It
provides a coherent software devel opnent method for the client/server environment with the
foll owi ng characteristics:

Process-driven anal ysis and desi gn.

A four-schema architecture that enables the re-use of business objects and supports
distributed client server systens.

bj ect-oriented techniques with UML (Unified Mdeling Language).

Increnental delivery which is a key elenent of the devel opment process, as iterative
pr ot ot ypi ng.

3. W have used this nethod for the devel opnent of the National Business Register (REGON).
Based on our experience, the sane approach could be successfully integrated into the Polish
public statistics system The paper also outlines the structure of the Polish Business
Regi st er REGON.

Prepared by Ronual d | waszki ewi cz and Wj ci ech Nowak.
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1. PUBLIC STATISTICS REGISTERS IN POLISH PUBLIC ADMINISTRATION
4. The public statistics maintains two kinds of registers:

The Polish Business Register, including agricultural farns;
The National Register of Territorial D vision

The I T systens mai ntai ned by other agencies of public admnistration are weakly integrated with
statistical registers. The information exchange between these systens is perfornmed by updating
files which are processed by separate procedures.

I1l1.  STRUCTURE OF THE BUSINESS REGISTER OF POLAND - REGON

5. The Busi ness Regi ster systemhas the follow ng functions:

- At the level of the Statistical Ofices of Voivodeshi ps:
= Registration of the social and econonic events on the voivodeship’'s territory,
especially registration of economic units, statistical survey data input and editing.
= Data processing and dissenmination to | ocal recipients, including public adm nistration

- At the level of the Central Statistcal Ofice(CSO :
= Mintenance and di ssem nation of the basic registers, nonmenclatures and classifications.
= Aggregate data processing at country level for the majority of statistical surveys.
= Country data processing and di ssemi nation to:
v' Public statistics system (survey results, analysis, printouts).

v External recipients (country aggregates, excerpts from registers, analytica
conpari sons).

The basic structure of the designed register servicing systemis shown bel ow.
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1V. HARDWARE ARCHITECTURE OF THE POLISH STATISTICAL SYSTEM
6. The Polish public statistical systemforns an intranet with CSO and Statistical Ofices
of Voi vodeships (SOV) as nodes. Each node constitutes separate local network with a

hi erarchical structure linked with other nodes through a wi de area network based on FRAME
RELAY. Hardware architecture of The National Business Register includes:

- about 250 workstations in 49 voi vodeshi ps (Pentium 120, 32 MB RAM M5 W ndows 95),
- 49 local servers (ProLiant 2500, 128 or 256 MB RAM MS NT WirkStation 4.0, SQ. Server)
- 2 central servers located in CSO in Warsaw (ProLiant 2500, 256 MB RAM MS NT Server 4.0,

SQL Server).

The schene of the network is presented bel ow
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V. THE SELECT PERSPECTIVE
7. The SELECT Perspective, first published in 1991 by Stuart Frost and Paul Allen, is a

conponent nethod for devel oping enterprise systens. W have chosen that method for devel oping
statistical systens. SELECT Enterprise for Visual Basic is a nodeling toolset for building
scal able client/server applications in Mcrosoft Visual Basic Enterprise Edition (M5 VBEE) and
i mpl enenti ng the Perspective devel opnent approach. It incorporates object-oriented nodeling
support for nulti-tier client/server applications, and an integrated code generator for a
scal able application architecture in VBEE The SELECT Perspective has many parallels with
M crosoft Sol ution Franework (MSF), adding industry standard object nodelling techniques to the
architectural and process franeworks espoused by MSF.
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8. The SELECT perspective is a collection of best practice nodelling techniques. They are
appl i ed and adapted usi ng process tenplates across a w de range of devel opments in a conponent -
based setting. The SELECT perspective uses a set of standardi zed notations that enploy Unified
Model I i ng Language (UML) in a pragmatic way. The Perspective franmework includes:

- Model ling (nethods and techni ques)

- Architecture (scalable, distributable, re-useable)

- Process managenent

- Repository (conponent nmanagenent)

- Legacy component mmnagenent (conponent w apping, existing systemintegration)
- Solution process nmanagenent (code generation, round-trip code generation)

A general framework of the SELECT perspective is presented bel ow.

Modeling Architecture

Existing . Round -Trip
Systems Repository Code
Generation

Integration

Process Management

VI. MODELLING TECHNIQUES
9. Each software system has a specific functional, static and dynam c properties, which
need to be precisely defined. Functional properties are defined using business process

nodel i ng (BPM concepts, adapted from CSC Catal yst. Business Process Re-engineering (BPR) and
Busi ness Process |Inprovenment (BPR) enconpass a whole range of techniques, covering
organi zati onal changes and Busi ness Process Mdeling (BPM. The other techniques include I.
Jacobson’s use cases and interaction diagrans, J. Runbaugh’s object nodels and D. Harel's
dynam c nodel s. SELECT repository and diagranms are tightly integrated, allow ng devel opers to
choose whether they update nodels on screens or through the dictionary. Any change performned
in any nodel immediately inplies updating rel ated nodel s.
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BPM Unified Modeling Language
CSC Cat al yst OOSE OMT
Process Use oj ect
Hi erarchy Cases del i ng
Cases vbdel
StatiC Cases
Case
Dynamic CZl |J__'
Process Thread Seqzl.iénce Di agr anms State
Di agram ( PTD) (SDs) Transition
Di agrans ( STDs)

10. Model ling allows to design large conplex systens, and helps users and devel opers to
comunicate. It permts tracing fromthe business nodel through to the final system naintains
a central repository for business rules, inproves the overall software quality and reduces |ong
term costs. The excerpt of an overall business process hierarchy with a subset of use cases

and objects is illustrated bel ow

The Polish Business Register

Business Legal Registration Classification
Process Process Process
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Use Application pel et Certificate Economy Unit

c of Entry RG1 of Entry RG2 Issue Viewer
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Objects & PHYSICAL

Services Operation 1 | |[Operation 1 | | Operation 1| |Operation 1

Operation 2 Operation 2
Operation 3 Operation 3

11. Anmong nodel i ng benefits we can distingui sh:
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Direct link to business requirenents;

M ni mal i stic approach;

Pragmatic, easy to learn;

Integrated i ndustry standard techni ques;

= (CSC Lynx BPM Runmbaugh OMI, Jacobson OOSE, UM..

VIl. ARCHITECTURE

12. The SELECT Perspective architecture works on the basis of the follow ng service
cat egori es:

User services are linked together with business services in order to deliver the business
capabilities to users;

Busi ness services convert data received from data services and user services into
information. A business service joins related business tasks with rel evant business rul es;

Dat a processing is independent of the underlying physical storage inplenentation.

13. The advant ages of such an approach ree:

The capability of changing is built into the system

Busi ness | ogi ¢ and technol ogi cal principles are different;

= The system can grow and change wi thout needi ng fundanental redesign;

Can be directly mapped to nulti-tier client/server environnent;

= Systemcan be distributed without fundanental redesign;

The enterprise-w de busi ness needs are different fromthose of each business process
= |dentifiable re-usable conmponents.

Forms, OCXs, etc.
WEB pages,
JAVA applets User Local business objects meet
S Services the need of a given business
Data process
encapsulation .
objects bridge Business
bthe gap Services Corporate business objects
. etween meet needs across the
objects_ and enterprise
relational
database Data
Services
Data table
14. The interface objects allow interaction with the system They constitute the system

presentation |ayer. They can be inplemented as screens, nenus or dialogs, depending on the
chosen technol ogy. The design is always acconplished by prototyping, and can be inplenented in
Vi sual Basic/ PowerBuil der, etc.

15. The | ocal business objects are project/application specific and define a set of business
requi renents. The |ocal business objects can be:

New obj ects - designed for that application;
= (bjects derived fromcorporate objects by inheritance or aggregation.



CES/ SEM 38/ 22
page 7

16. Corporate business objects neet the needs of business processes across the enterprise
Their sources are

Top down nodel |ing;
Pil ot projects;

Legacy dat abases;

Cor por at e dat a nodel s;
Legacy applicati ons.

They can be inplenented e.g. C++

17. Storage objects allow to store data in persistent |layer or corporate and local |ayers
They are inplenmented with the help of relational databases or object databases.

VIII. PROCESS MANAGEMENT

18. The basi c paradi gns of process nanagenent phil osophy are

Iterative and increnmental process devel opnment based on DSDM (Dynam ¢ Systens Devel opnent
Met hod) MSF (M crosoft Sol uti on Framework);

= Uses prototyping and JAD (Joint Application Devel opnent);

RAAD (Rapid Architected Application Devel opnent) based on conponents;
Conponent re-use;

Conpact project teans with active user invol venent;

Tinmely delivery of both business systens and conponents;

= Time estimation built into the devel opnent process.

IX. COMPONENT MANAGEMENT

19. The conponent is an executable unit of code that encapsul ates specific services. The
services can only be accessed through a consistent interface based on an interaction standard
It nust be possible to link conponents (through communication interface) to form a |arger
group. It is a key to reusability. W can provide an anal ogy:

= Applications provide use cases
= Conponents provide services
= (bjects provide operations

Applications are conposed of conponents, which are conposed of objects.
20. Cood conponent nmanagenent requires a repository. The repository includes a definition

of conponent interfaces and the services supplied through those interfaces. The repository al so
allows to identify nodels that are associated with conponents, and that can be conposed,

extended and adapted through the nodelling process. The repository contains all project
information which is consistent and sharabl e. It hel ps devel opers and anal ysts communi cat e.
It facilitates re-using all components, and hel ps to nmanage the code, conponents and the whol e
nodel . It also enables effective process control

21. Conponent - based devel opnment allows enterprise systems to be conposed rather than
construct ed. According to the Gartner Goup, by 2001 at l|least 60% of all new applications
devel opnent wi |l be based onassenbl i ng Conponent ware

22. Conmponent managenent benefits include

Conmponents provide higher |evels of re-use based on busi ness objects;
Conmponents provide the glue for |egacy integration

Supports the “re-use before you buy; buy before you build” phil osophy;
| mpl enent ed by industry standard technol ogi es - OLE/ COM and CORBA
Facilitates conposition as opposed to construction
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Provides a focus for re-use within IT organi zati ons.
X. LEGACY COMPONENTS MANAGEMENT

23. In Polish statistics there are at |east 150 software products, devel oped on the basis of
ol der technol ogi es, which are so vital to statistics that they cannot be replaced or disrupted
without a najor inpact on the statistics. These |egacy nodels (such as data nodels) are often
associated with the legacy asset. Legacy assets cone in various forns: for exanple, function
libraries, programes, programe fragnments, data structures, database interfaces, data nodels
etc. SELECT offers wappers that provide an object-oriented interface to non-object oriented
sof t war e. Wapping is a technique which takes |egacy assets and encapsul ates them inside
conponents. Wappers provide three key advant ages:

I nsul ati ng new conponent - based software from | egacy code, in particular fromthe effects of
changes;

Re-using the code in a conponent-based setting;

Mgration to conponent technology while protecting investnents in existing code and at the
sanme tinme providing new innovative solution to statistics problens.

24. The conponent provides a set of services and benefits that include

= Hiding data structure/storage from application
= Allowing distribution of data from application;
= Re-using of services across organi zation

An illustration of wapping is provided bel ow
A A
SQL
INTERFACES Yy i
w ~Data Service
s comTponent
LT F TR e

so == [TT{T [
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Imsssmmnn EEEEEEmEEmE L
RDBMS Server RDBMS Server
Before After
X1 . GENERATING OF NEW SOLUTIONS
25. Wthout automated round-trip engineering, rapid iterative developrment of mlti-tier

mul ti-platform applications would be al nost inpossible. Mai ntaining a scal able application
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architecture in both the nodel and the code is essential. The SELECT Enterprise facilitates
this mapping with code generators which act as the link between the nodel and the code. The
generator extracts nodel information fromthe repository and perforns the necessary translation
to target inplementation |anguage, in our case to Visual Basic. Once the code has been
generated, any changes made can be reflected back into the nodel. Furthernore, when the nodel
is updated and regenerated, hand-crafted changes to the code will not be overwitten. The
SELECT Enterprise also offers mapping from an object nodel to entity-relationship-type storage
nodel. It also offers a generator for Erwin (Logic Wrks). W have used Erwin for database
creating and maintaining. Both tools are bi-directional.

26. Architectural Engineering provides the follow ng benefits:

Fi ni shed applications reflect business need described through nodels;
Identification of code re-use through nodeling;

Code and nopdel keep pace

= Models can reflect changes to code through reverse engi neering;
Busi ness and technol ogy architecture remai n synchroneous;

Model i ng identifies aggregati on of code to form conponents;

= Facilitating greater code re-use through conponents.

Round-trip

— Generatioh
Models Generator m

Reverse Engineering |mp|ementation
SELECT Environment Environment

X11.  CONCLUSIONS

27. W have briefly presented the structure of the Polish Business Register system wth a
three-tier client-server architecture, designed in the Central Statistical Conputing Centre.
W also explained the general properties of the nethods and tools that we are successfully
applying in IT system devel opment. Qur systemis now in the final testing stage and will be
fully delivered soon. The nethodol ogi cal background and the technol ogy is conplex. Therefore,
we need to pay great attention to the education and training process. The object-oriented
net hodol ogy is promsing but the approach is different from the design based on structural
t echni ques. Therefore it requires essential changes in the way of thinking. A strong
advant age of The SELECT Perspective approach is that the user has to actively participate in
the devel opment process. The majority of the nodels are understandable to users and allow for
their participation in the design process. This approach guarantees that systems will be
scal abl e, maintai nabl e, reusabl e and understandabl e.



