
interpret exploration data in the context of geological con-

ditions or/and model conceptions. It allows connection

between 3D geological models, employed by the commer-

cial programme openGEO and geological-geotechnical

exploration results, collected in various data bases. The

selection of required data (queries) based upon newly-cre-

ated SQL query tools. Using some specific questions, it is

possible for GEOravis to generate complex inquiries

(simultaneous queries for 5–6 or more parameters from

several tables). The query results can be presented within

the whole 3D model, or in specifically-chosen sections, or

in combination with selected geological units/layers. With

the help of the tool “classification”, it is possible to build a

user-defined visualization of exploration data in the 3D

model (fig. 1). It is possible to represent measured data not

only by user-defined symbols, but also by labels. So, a lot

of parameters can be selected, classified and simultaneo-

usly shown in 3D geological models. An important charac-

teristic of the connection between 3D space and the

database, created by GEOravis, is the possibility to access

data not only through the query window, but also directly in

3D space. One or several objects can be selected using the

function “point inquiry”. Information about the objects can

then be shown in a table.

GEOravis was successfully used to analyse exploration

data for the occurrence and chemistry of saline solutions in

the exploration mine Gorleben.

WinUbro dla platformy .NET — nowe mo¿liwoœci

Andrzej Kunstman
1
, Kazimierz Urbañczyk

1

WinUbro for the .NET framework — new capabilities

A b s t r a c t . The algorithm of computer model of the cavern leaching process in salt deposits – UBRO was developed up in Chemkop
during the eighties and at present its implementation WinUbro for the WINDOWS operating system, became the undisputable world
leader in the leaching simulation software. Apart from few exceptions, all major companies dealing with the salt cavern development
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Fig. 1. A— solution exit points from stratigraphic unit z3OSM (Gorleben Bank), B — presentation of additional data values over labels
Ryc. 1. A — miejsce wyp³ywu ³ugu z litostratygraficznego wydzielenia z3OSM (Gorleben Bank), B — zamieszczenie dodatkowych
danych na etykietach

1Oœrodek Badawczo-Rozwojowy Górnictwa Surowców Chemicznych Chemkop Sp. z o.o., ul. J. Wybickiego 7, 31-261 Kraków



are nowadays using this program (among others: Solvay, Akzo Nobel, Dow Chemicals, E.on Ruhrgas, DEEP, Petrochina, Geostock).
The license for using WinUbro was purchased by ca. 25 companies from 11 countries to design new caverns and for monitoring devel-
opment of caverns already in leaching. tModel algorithm authors are Andrzej Kunstman and Kazimierz Urbañczyk, the main author of
the implementation in C++ language is Pawe³ Kunstman. Thanks to the feedback from the users, the authors can constantly develop
the program, which algorithm after thirteen years of the extensive software usage can now deal with more and more unexpected data
configurations of new variants of the leaching technology. However, all new released program versions were still based on the Win-
dows C++ implementation, already 13 years old.
The progress in computers is unusually fast. Following new equipment possibilities, a new software appears, effectively exploiting
these abilities. Software companies, especially Microsoft, each two, three years are releasing new operating systems without sufficient
care of its compatibility with the previous systems and with no guaranty that older software will properly operate under the new system.
So, to prevent WinUbro from becoming obsolete and to allow it serving its users for long time and finding new customers, a new imple-
mentation for the newer operating system was necessary. NET platform was chosen for the purpose and C# as a source language. It
was necessary to write a new user interface (with use of the other system functions than previously), for support of the dialogs windows
and for the use of the new dynamic graphical libraries. Nearly the whole source code, counting over 40 thousands instructions has
been written anew from the scratch. The author of this new implementation, called WinUbroNet is Rafa³ Kunstman.
The new user interface opened new, wider graphical capabilities, the best demonstrated on the example of 3D graphics, where it is pos-
sible now to display shape by shape, a sequence of cavern shapes after successive leaching stages. The user can in this manner observe
the time development of the cavern shape. There is also a possibility to change quickly the point of the cavern viewing, to direct and
move towards the cavern, to watch it from different sides, rotate it etc. Next, on 2D cavern sections, it is now possible to observe the
increase of the cavern size during the simulation of a leaching stage.
When the previous implementation of WinUbro was developed, a floppy disk of 1.2 MB was a standard external carrier of computer
data, limiting size of program files. It concerned especially the files saving model states. Only one (current) cavern shape could be
stored in such model saving file. These limitations do not exist anymore, with several GB pen-drive in use, allowing to store a sequence
of many cavern shapes in the model files. Such memory volume enables the program to save in any moment a simulation of the whole
cavern development history and to retrieve it after simulation restart. WinUbroNet can operate both under each Vista system, and
under the XP systems. It will provide for the UBRO model many future years of the dominance in the world market of leaching software

Komputerowy model procesu ³ugowania komór w

z³o¿u soli UBRO, którego algorytm zosta³ opracowany w

oœrodku Chemkop w latach 80. XX w., podbi³ ostatnio

œwiatowy rynek modeli ³ugowniczych w implementacji dla

systemu operacyjnego WINDOWS, znanej jako WinUbro.

Poza nielicznymi wyj¹tkami, wszystkie licz¹ce siê w œwie-

cie firmy, zajmuj¹ce siê ³ugowaniem komór, pos³uguj¹ siê

ju¿ dzisiaj tym oprogramowaniem (m.in. Solvay, Akzo

Nobel, Dow Chemicals, E.on Ruhrgas, DEEP, Petrochina,

Geostock). W sumie oko³o 25 firm z 11 krajów zakupi³o

licencje i u¿ywa tego oprogramowania do projektowania

nowych komór i do kontroli procesu ³ugowania komór ju¿

istniej¹cych. Autorami algorytmu modelu s¹ Andrzej

Kunstman i Kazimierz Urbañczyk, a g³ównym autorem

implementacji w jêzyku C++ jest Pawe³ Kunstman. Dziêki

interakcji autorów projektu z u¿ytkownikami, program od

kilkunastu lat stale siê rozwija, a algorytm radzi sobie z

coraz bardziej nieoczekiwanymi konfiguracjami danych i

nowymi wariantami technologii ³ugowania. Kolejne wer-

sje programu ci¹gle jednak do niedawna bazowa³y na win-

dowsowskiej implementacji C++ sprzed 13 lat. Postêp w

informatyce jest niezwykle szybki. W œlad za nowymi

mo¿liwoœciami sprzêtowymi pojawi³o siê nowe oprogra-

mowanie, efektywnie wykorzystuj¹ce te mo¿liwoœci. Fir-

my softwerowe, a zw³aszcza Microsoft, wypuszczaj¹ na

rynek nowe systemy operacyjne, nie gwarantuj¹c jedno-

czeœnie, ¿e starsze programy bêd¹ w ogóle wspó³praco-

wa³y z nowym systemem.

Aby aplikacja WinUbro nie sta³a siê przestarza³a, dalej

mog³a s³u¿yæ swoim u¿ytkownikom i zdobywaæ nowych

klientów, konieczne by³o dokonanie nowej implementacji

pod nowszy system operacyjny. Zdecydowano siê na plat-

formê .NET, a jako jêzyk Ÿród³owy wybrano jêzyk C#.

Napisanie nowego interfejsu u¿ytkownika wymaga³o u¿y-

cia nowych, innych ni¿ poprzednio funkcji systemowych,

obs³uguj¹cych okna programu, oraz innych dynamicznych

bibliotek graficznych. W praktyce wiêkszoœæ licz¹cego

ponad 40 tysiêcy instrukcji kodu Ÿród³owego programu

zosta³a napisana na nowo. Autorem tej nowej implementa-

cji — WinUbroNet — jest Rafa³ Kunstman. Nowy interfejs

stworzy³ szersze mo¿liwoœci graficzne, najlepiej widoczne

na przyk³adzie grafiki 3D, gdzie jest mo¿liwoœæ szybkiego

wyœwietlania sekwencji trójwymiarowych kszta³tów

komory po kolejnych etapach ³ugowania, co ukazuje u¿yt-

kownikowi rozwój kszta³tu komory w czasie. Istnieje te¿

mo¿liwoœæ szybkiej zmiany punktu, z którego obserwowa-

na jest komora, „naje¿d¿ania obserwatora na komorê”,

ogl¹dania jej od wewn¹trz, z ró¿nych stron itd. Z kolei na

przekrojach komory 2D mo¿na obserwowaæ na bie¿¹co,

podczas symulacji etapu ³ugowania, jak zmienia siê kontur

komory.

Podstawowym zewnêtrznym noœnikiem danych w

momencie powstania poprzedniej implementacji by³a dys-

kietka 1.2 MB, ograniczaj¹ca rozmiar plików programo-

wych. Pliki przechowuj¹ce stan danego modelu zawiera³y

np. jedynie jeden (bie¿¹cy) kszta³t komory. Obecnie, przy

zastosowaniu noœników typu „pen-drive” o pojemnoœci

kilku GB, ograniczenia przesta³y istnieæ, co pozwala na

zapamiêtywanie w plikach stanu modelu pe³nej sekwencji

kszta³tów etapowych. Program pozwala obecnie na trwa³e

zapamiêtanie w dowolnym momencie symulacji, ca³ej

historii dotychczasowego modelowania (zarazem ca³ej

poprzedniej historii ³ugowania) i odtworzenie jej potem w

dowolnej chwili. WinUbroNet dzia³a zarówno pod syste-

mem Vista, jak i pod systemem XP i zapewni modelowi

UBRO dalsze lata dominacji na œwiatowym rynku modeli

³ugowniczych.
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