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* Designation.

It is possible with the aid of the procedure of the maintenance the system catalog PRADIS ARM:

* to obtain brief information about the current composition of the libraries of complex;

* to obtain operational reference information about different components of complex;

* to obtain the built-in reference information on some additional themes (not relating to the
components of libraries);

* to add and to move away reference information on the themes and the components;

* to add modules into the libraries of complex and to exclude them from the composition of the
libraries of complex;

* to create the file of new, empty system catalog PRADIS.

* Requirements.

*  Windows 2000, or Windows XP;

* MS Of visual Of studio 6.0 SP3 (C/Of c++ compiler, service of pack e it is required). With
the installation must be established the variable environments, necessary for the starting in
the batch mode (in particular, LIB, MSDevDir). The medium of development is necessary
only for adding the modules to the libraries of complex;

* Digital Of visual Of fortran 6.0a (it is integrated by ¢ MS Of visual Of studio with the
installation). Compiler is necessary only for adding the modules to the libraries of complex;

* not less than 100 mb. of vacant place on the hard disk;

* must be correctly established and work Win32 PRADIS in the configuration “cantilever
solver”, or “window pradis32”. Must be established the variable of environment DINSY'S,
and also all necessary resources and usable codes.

« Use of a utility.

After installation PRADIS, the utility ARM.EXE is located in % DINSYS % \ of dinama \ of
pradis32, where % DINSYS % - the value of the variable of environment DINSYS, the name of
the disk, where is established BY PRADIS, for example c:. With the starting without the
parameters the utility issues brief information about the possible modes of operation (first line it
contains prompt with the call from the command line of session DOS):

the c:\dinama\pradis32 of >arm.exe
Use: arm [of <[kljuch]> of <[imja]l> [of <[imja]2> [of [imja]3..
[of [imja]N]]]]

Procedure of working binary catalog PRADIS.

<[kljuch]>
? information on the components, which are contained in
the binary catalog is derived
+ it includes components in binary catalog and builds
dynamic [plagin]- libraries, if it is possible.



If is not assigned <[imja]l..N>, then it attempts to
connect the templates
from the file of templet.txt in the current catalog.
p automatically builds the dynamic of [plagin]
library include components in binary catalog.
u adds functions into the user library of user.lib.
# simply are built dynamic [plagin]- libraries, if it
is possible
! are included components in the binary catalog
If is not assigned <[imja]l..N>, then it attempts to
connect the templates
from the file of templet.txt in the current catalog.
- it excludes components from the binary catalog
* is derived contents of the built-in aid
<[imja]l..N>not is applicable to this key
nof [sozdajot] empty binary catalog in the current
directory
<[imja]l..N>not is applicable to this key
<[imja]l.. N>
the names of the inquired components

As can be seen from information, the first required parameter with the starting of utility must be
the key of the regime, which can assume one of six values. Further (for the keys?, +, #! and) can
follow the names of the inquired components or additional themes of reference information.
Detailed description of the regimes of use is given in the following points.

4.1 key n: the creation of new catalog.

With the call with the key n, the utility of arm creates in the current directory the file of empty
binary catalog PRADIS, called armctlg. If file with this name already exists in the current
directory, will be given out communication about the error. This key can prove useful only to
very moved developers of the libraries of complex. The created with its aid file of armctlg can be
placed into the catalog % OF DINSYS % \ of dinama \ of sysarm \. Utility ARM.EXE does
extract reference information from this file; therefore after this replacement information will
prove to be empty (keys? and *). After replacement it will be possible to fill catalog “from zero”,
with the aid of ARM.EXE, causing it with the keys + and! (see further). In this case the utility
ARM.EXE will place the reference information into the file % OF DINSYS % \ of dinama \ of
sysarm \ of armctlg.

4.2 keys? and *: obtaining reference information.

For obtaining the brief information about the current composition of complex it is possible to use
commands with the keys? and *. Upon command

> ARM?
at the display screen appears brief information about all included in the composition of complex

modules - models of elements, programs of the calculation of output variables, programs of the
realization of graphic means and programs of mapping. Besides output to screen the information



is always duplicated up in the text file SYSPRINT.TXT of the current catalog. This file can be
processed by the standard means of operating system (for example, by text editor).

Let us give a example. To user it is necessary to find, as is called the model of the element,
which realizes girder ideally elastic element, and to obtain more detailed reference information
about this model. We obtain information about all included in system catalog modules. The
fragment of file SYSPRINT.TXT, which interests user in this case, appears as follows:

Contents of the catalog of the models of the elements:

And m I to r and t to about e n and z n AU and e

BAL3DK three-dimensional elastic girder element (“short” beam)
BALKA girder ideally elastic element.
BELT the characteristic of belt, assigned tabular

It is evident from the obtained information that the name of the interesting us element - BALKA.
For obtaining the further information with this model, let us introduce the command

> ARM? BALKA

On the screen and into the file SYSPRINT.TXT in this case will be brought out the further
information about the model of element BALKA.

Besides obtaining of information with th modules e included in complex is a possibility to obtain
the index of that build it Of hELP'a (name all possible themes, on which it is possible to obtain
reference information). Upon command

> ARM *

is derived the list by the fact build it Of hELP'[a]. the fragment of this list it appears as follows in
the file SYSPRINT.TXT:

The list of themes, on which there is a reference information:
ATRC BAL3DJ BAL3DK BALKA BELT

BELTV BLOK BORDER BRK BUKA

C CIL3DC CMASS COS3E CYLDR

In this list, besides the enumeration of all module- component, included in composition PRADIS
and having additional reference information, are the titles of reference information, also, about
some other questions, for example, a information about the program of integration SHTERM, a
information about the regime DEBUG, etc.

Additional reference information, for example, about the program of integration, can be
obtained, after introducing the command



> ARM? SHTERM

4.3 keys! and: addition and the removal of the reference information
of built-in HELP.

As it was said above, in the information ARM besides information about the module-
components, included in composition PRADIS and which have additional reference information,
is a information, also, about some other questions. Information on separate additional questions
can be moved away from the information by causing ARM with the key -, for example

> ARM - SHTERM

After this call the information about the theme SHTERM is moved away from the information
and ceases to be accessible for the commands ARM * and ARM?. In the latter case (if with the
key? inquires the already remote theme) will be brought out communication, that the information
about the theme (for example, SHTERM) is absent from the catalog.

In order to add information on certain additional question into the information, it is necessary to
create text file with the added information with the expansion HLP. By the first line in the file
must go the name of the added theme (coinciding with the name of file), preceded by the
substring “of C SYSTEM (it is required gap between SYSTEM and name of theme). The name
of theme must be up to the moment of addition not occupied, i.e., there must not reveal upon
command ARM *. Further must follow the lines of information, anticipated by the substring C
HELP. None of the lines in the file must exceed 72 symbols. Text in the Russian must be to
coding WIN-1251. Example of the contained file (SHTERM.HLP):

C SYSTEM SHTERM

C HELP

C HELP THE NAME: Program of the integration of the system of the
differential

HELP of the equations of the second order by Stormer's method.
HELP

HELP of the key parameters enumerated below required

HELP appears only the parameter END. Values of the rest

HELP of the parameters can be accepted on silence.

HELP

HELP THE TABLE OF THE KEY PARAMETERS

HELP -------- T- T -

HELPof | of | of | the value of |

HELP of | the name of | the assignment of the parameter of | on

HELPof | of | of | to silence of |

HELP +-+-+-+

HELPof | ENDof | the time of the end of the integration of |
|

HELP +-+-+-+

HELPof | OUT of | the minimum step of the conclusion of the

results of calculating | O. |

C HELP +-+-+- +

oo o—aoonoaoo0onoa00nan



C HELP +-+-+- +

C HELP of | IGNORE of | indicates to the program of integration,
| of 0 |

C HELP of | of | to consider/0/, or there is no/l/recommended |
of |

C HELP of | of | by the models of elements the value of the step
of | of |

C HELP of | of | of the integration of | of |
C HELP L-+- +

C HELP

C HELP THE ADDITIONAL REFERENCES:

C HELP DEBUG

After file with the expansion HLP is formed, it is necessary to cause ARM with the key!, which
follows the name of file HLP without the expansion. A call ARM must be accomplished, being
located in the directory, where is located BY HLP file. Example of the call:

> ARM! SHTERM

If call passed successfully, information from the file will be added into the information, and it is
brought out on the screen. After this, it will be possible to it inquire, for example by the
command

> ARM? SHTERM

If utility ARM does not be able to add reference information, will be brought out only
communication about the error, with the description of its reasons.

4.4 keys!, #, +: the start of the programs of user.

In the complex PRADIS is realized the technology of the load of the built in ([plagin])
components of [reshatelja]: the models of elements, programs of the calculation of output
variables and programs of graphic means. This means that the user can according to the specific
rules create dynamic library with the realization of component (model/[PGO]/[PRVP]) and
register it in the complex. After this component it will become accessible for the use in the
complex on the level with the components entering the standard delivery. At the present moment
the complex makes it possible to automatically [sgenerirovat] and to add the dynamic library of
component (model/[PGO]/[PRVP]) on the basis of initial FORTRAN of the file, which contains
the realization of the procedure of component. The starts in the complex of user component of
initial FORTRAN of file it is carried out with the aid of the call ARM.EXE with the key +. As
the argument is transferred the name FORTRAN of file (without the expansion) with the initial
code of the procedure of component. File must be located in the current directory. Example of
the call:

> ARM + OF BALKA

Let us transfer briefly requirements for FOR to file, necessary for the creation and the start in the

complex of the component (additional details they are given in the subsequent points of this

document):

* File must begin from the special commentary of the describing type component
(model/[PGO]/[PRVP]), additional descriptive parameters (for example, a quantity of



degrees of freedom, etc), and massif of the lines of the reference information (it will be
included in the information of complex on the component). In more detail the creation of
commentary is described in the files of documentation from pradis \ of res \ of Isv_pradis \ of

pradis \ of docs \ of include \. Example of the commentary:
MODEL BALKA: EXT=6, PAR=9, WRK=16, STR =1, ADR=1, IGN=2

program is created 03/14/91 10:11 am
the date of last correction 02/06/96 11:48 pm

HELP girder ideally elastic element.
HELP THE NAME: Girder ideally elastic
HELP element with the small deformations.

o000

HELP THE FIELD OF APPLICATION: Mechanics.

C HELP OF DEGREE OF FREEDOM:

C HELP 1- is progressive in the direction of the axis OX of
the point A of element.

C HELP THE SPECIAL SITUATIONS:

C HELPif in the course of calculations the instantaneous
length of the element

C HELP becomes equal to 0, is achieved emergency exit from
C HELP of model.

Directly the commentary must follow FORTRAN the directive of the start of the title file of
init.inc. With the installation of complex this initial file is copied into the catalog % OF
DINSYS % \ of dinama \ of sysarm \ of plugin, where % DINSYS % - the value of the
variable of environment DINSY'S, the name of the disk, where is established BY PRADIS,
for example c:. The start of file is necessary for the transfer to the dynamic library of the
component variable COMMON of the regions of [reshatelja], described in the files of
documentation from pradis \ of res \ of Isv_pradis \ of pradis \ of docs \ of include \. At
assembling of the library of component by utility ARM.EXE the file of init.inc will be found
in the directory of the installation of complex. Example of the directive of the start of init.inc:
include “of init.inc”

Further must follow the title of procedure the realizing user component
(model/[PGO]/[PRVP]). In the current version of complex for each type of component
(model/[PGO]J/[PRVP]) is its strictly fixed set of the parameters of procedure. Examples of
the titles of the procedures of components, and the descriptions of the types of their
parameters:
Model:

SUBROUTINE BALKA (THE I, Y, THE X, THE V, A, PAR, NEW,
OLD, WRK)

REAL * OF 8 I, Y, THE X, THE V, A, PAR, NEW, OLD, WRK
[PGO]:

SUBROUTINE AKLAB (NAMEX, THE I, THE X, THE V, A, INNER,
EXT, PARX, WRKX,

, PAR, WRK, PARLR2)

CHARACTER * OF 8 NAMEX

REAL * OF 8 I, THE X, THE V, A, INNER, PARX, WRKX, PAR,
WRK, PARLR2



INTEGER * OF 4 EXT
[PRVP]:

SUBROUTINE OF THE X (XOUT, PAR, NEW, OLD, WRK, A,
DOFADDR, NDOF)

REAL * OF 8 XOUT, PAR, NEW, OLD, WRK, A

INTEGER * OF 4 DOFADDR, NDOF
In more detail the sense of the arguments of the procedures of components is described in the
files of documentation from pradis \ of res \ of Isv_pradis \ of pradis \ of docs \ of include \
and it is below in this document.

* Immediately after the title of procedure (before the description of the types of the arguments
of procedure, commentaries and any other directives!) the special DIGITAL- specific
commentary, which ensures the export of the procedure of component from the dynamic
library, must follow. The procedure cannot be caused will be without this commentary.
Example of the commentary:

IDEC$ ATTRIBUTES DLLEXPORT: : BALKA

* After the title of the procedure of component and special commentary, in the division of the
description of arguments and variables of procedure, must be located BY FORTRAN the
directive of the start of the title file of common.inc. With the installation of complex this
initial file is copied into the catalog % OF DINSYS % \ of dinama \ of sysarm \ of plugin,
where % DINSYS % - the value of the variable of environment DINSY'S, the name of the
disk, where is established BY PRADIS, for example c:. The start of file is necessary for the
correct description of the types variable COMMON of the regions of [reshatelja], described
in the files of documentation from pradis \ of res \ of Isv_pradis \ of pradis \ of docs \ of
include \. At assembling of the library of component by utility ARM.EXE the file of
common.inc will be found in the directory of the installation of complex. Similar of means, in
the current version of complex it is not possible to describe the variables of COMMON-
regions independently, and it is possible to only use them into the tele- procedures. All
necessary variables are already described into common.inc. Example of the directive of the
start of common.inc:

include “of common.inc”

* Should be focused attention that the dynamic library of [plagin] of component will be
gathered from only FORTRAN of file, without the binding with any user auxiliary libraries.
If for the procedure of component are necessary any subprograms (with exception of
standard, from runtime FORTRAN), the code of all these subprograms should be put into the
same initial FORTRAN the file, where the procedure of component is located.

Thus, after call ARM with the key + and the names of initial .FOR of files as the arguments (for
example, [imja]l:. of [imja]N), ARM will assemble from the initial files the separate dynamic
libraries of components. Assembling is accomplished by a call MS Of visual Of studio ' OF SP3
and Digital FORTRAN 6.0a. These programs must be established. Also must be determined the
variable of the environment Of mSDevDir, value of which is way to the catalog of bin, where is
located the usable file of msdev (for example, the C:\Program Of files \ Of microsoft Of visual
Of studio \ Of common \ Of mSDev98). This variable is established with the installation MS Of
visual Of studio 6.0, if we at the end to its installation confirm the installation of the variables of
environment. In the case of successful assembling, library of [imja]1.dll... of [imja]N.dll they
will be copied into the catalog % OF DINSYS % \ of dinama \ of pradis32. In that flowing of
directory will appear the files of [imja]l.log... of [imja]N.log, th media during the assembling e
containing conclusion. To the period of assembling library that flowing of directories re-
establishes in % DINSYS % \ of dinama \ of sysarm \ of plugin. During the unsuccessful
assembling in this of directory will remain all files, generated by medium during assembling of
library, which will make it possible to diagnose error.



Besides assembling of libraries on the key + OF ARM.EXE is produced the necessary
registration of component and its library in its configurative files. Also in the information
remains information from initial .FOR of file (from the special commentary in the beginning of
file). After successful completion ARM on the key + this information will be brought out on the
screen, and it will also become accessible with the call ARM with the keys * and?. In the case of
unsuccessful completion ARM instead of this will be brought out the communication about the
error.

If with the work on the the user of [plagin] by component, no longer it is necessary to re-create
from the initial file dynamic library, but it is necessary to only re-register reference information,
or the descriptive parameters (for example, a quantity of degrees of freedom, etc), it is possible
to use ARM with the key!. Should be focused attention what to cause ARM with the key! for
FORTRAN of file with the code of component it follows only if to this ARM already
successfully it was caused with the key + for the same file! L.e., key! let us use only, if it is
necessary to anew report to complex contents of the special commentary in the beginning of file,
when the library was already assembled and registered and the code on FORTRAN does not
require changes. Example of call ARM with the key!:

> ARM! BALKA

Finally, if it does not be necessary to anew include the information part FORTRAN of file from
the special commentary, but it is necessary to only [peresobrat] dynamic library after a change in
the code on FORTRAN, it is possible to use ARM with the key #. Should be focused attention
that to cause ARM with the key # for FORTRAN of file with the code of component follows
only if to this ARM already successfully it was caused with the key + for the same file!
Sequential call for the initial file ARM with the keys! and # it will not have the same effect as
call ARM with the key +! With the work with the code of the procedure of component always
one should begin from the call ARM with the key +! Example of call ARM with the key #:

> ARM # OF BALKA

4.5 key p: automatic addition [PGO].

With the aid of this key it is possible to add into the complex of [plagin] [PGO], having only
initial file [PGO] on FORTRAN. All necessary operations on the generation of dynamic libraries
and the start of components in binary catalog are performed automatically.

For the correct work of this key system variable DINAMA FORTRAN it must contain the
complete name (from [putjom]) of the compiler of FORTRAN.

4.6 key u: the addition of user function.

With the aid of this key it is possible to add into the complex its eigenfunctions for the use in
[plaginakh], having only initial file on FORTRAN. Functions are added to the library DINAMA
\ of lib \ of user.lib.

4.7 key -: the removal of the programs of user.

10



With the aid of the call ARM with the key of — it is possible not only to exclude from the
information of complex information about additional questions (as it is described above), but
also to completely exclude from the information and the configuration the program- components
(models/[PGO]/[PRVP]) of user, which were previously added with the aid of the key +. After
call ARM with the key - does cease to be accessible the information about the component on the
keys * and?, and will also cause error the attempt to use the excluded component in the text of
task for PRADISlang. Only of what does not make WITH ARM - it do not move away from the
catalog % OF DINSYS % \ of dinama \ of pradis32 the dll- files of the dynamic libraries of the
excluded components. Libraries themselves already more be caused complex will not be, and if
necessarily user can remove them by hand. Example of call ARM with the key -:

> ARM - BALKA

11



* The further news about the addition of the programs of
user.

In this point is given a certain extended information, which can be useful with the start in the
complex of user [plagin] of components (models/[PGO]/[PRVP]). In essence are described the
principles of working by the complex of [plagin] of the libraries, which contain the added
components. Understanding that how complex it works from [plagin] by components, can prove
to be useful with the permission of the problems of th user programs e appearing with the start.

General information, the principle of processing “built in” libraries.

The technology of dynamic incorporation into the solver PRADIS was developed for the
possibility to add the new models of elements, [PGO], [PRVP] without a change in the existing
code of [reshatelja], and without its recompilation. The configuration of the built in libraries of
complex is contained in the files % OF DINSYS % \ of dinama \ of sysarm \ of armctlg (binary
catalog) and % DINSYS % \ of dinama \ of sysarm \ of plugin_repository.xml ([repozitarij] of
plugin). In the file of catalog for all components of complex to be contained reference
information, and also different descriptive parameters of components (such as a quantity of
degrees of freedom, etc). [Repozitarij] in simple XML size contains the collection of the
descriptions of the built in dynamic libraries (plugin), and component (models of elements,
[PGO], [PRVP]), which in them are realized.

The principle of working the built in components is the following. Prior to the start of calculation
the solver loads the file of [repozitarija] of plugin. Then is carried out load into the address space
of the process of [reshatelja] of dll of the files of the dynamic libraries of components, described
in [repozitarii]. The files of dll of libraries search for in % DINSYS % \ of dinama \ of pradis32.
Further for the described in [repozitarii] models, [PGO] and [PRVP] are built the tables of the
correspondence of the numerical identifiers of components (addresses of records from armcltg),
and the structures, which describe these components. The most important member in each
structure of — the address of the global procedure, which realizes component (model of element,
[PGO] or [PRVP])). During reading from [repozitarija] of identifier and name of the function of
component, the address of the corresponding function searches for in the module of that of
already loaded of dll of library, and it is recorded in necessary type table
(model/[PGO]/[PRVP]), with its identifier. In the process of calculation before the turning to the
model of element, [PGO], or [PRVP] is carried out the search in the appropriate table of the
loaded components on the identifier. If the corresponding to identifier component is found — it is
caused procedure with the appropriate address.

Variable COMMON of the regions of [reshatelja], the files of
common.ing, init.inc.

As described in the files documentations from pradis \ of res \ of Isv_pradis \ of pradis \ of docs \
of include \, component of complex (model/[PGO]/[PRVP]) can use variable COMMON of the
regions of [reshatelja] (not determined, NOTAT, GRCONF), which can be required in the course
of computation. The dynamic library of [reshatelja] and the dynamic libraries of the components
of — different modules, and have its own versions of global variables (in particular COMMON of
regions). Because of this it is not possible by the usual method to determine in the initial file of
the procedure of the component COMMON of the regions, analogous TO COMMON to the
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regions of [reshatelja], and to expect that their values variables will change [reshatelem] on the
course of computation. Solver works with COMMON by the regions (memory), located in its
module.

In order to ensure in the libraries of the components of complex the access to variable
COMMON of the regions of [reshatelja] is used the following method. In the initial code the
components are determined BY COMMON of the regions, analogous to the regions of
[reshatelja], but which consist of the indicators to the variables (FORTRAN POINTER). Before
beginning calculation for each dynamic library of components the solver causes th special
initializing function e realized in it, into which it transfers to its variable COMMON of regions.
Inside the function the transmitted variables “tie” to the indicators from COMMON of the
regions, declared the initial code of component. Practically after this the variable- indicators
COMMON of the region of [plagin] of library begin to indicate the memory, in which are
located the variables of the corresponding COMMON region of [reshatelja]. Now variable
COMMON of regions it is possible the usual method to use inside the procedure of component.

In order to free user from the need for adding into the initial code of each component of the
declaration COMMON of regions from the indicators, and their also initializing functions are
realized the files of init.inc and common.inc. These files are copied into the catalog % OF
DINSYS % \ of dinama \ of sysarm \ of plugin with the installation of complex. To user it
suffices to include init.inc in the initial code of the procedure of component to its title, and in its
library will declared COMMON of region from the indicators, and appear their standard
initializing function, which the solver will cause. In order to use variable COMMON of fields
into tele- procedures, it is necessary to add in the field of describing the variables the start of the
file of common.inc. Are there correctly described the variable- indicators COMMON of regions.
This file helps to avoid errors.

Arguments of call the procedure- component of user (model, [PGO],
[PRVP]).

As it was spoken above, the procedures of the components of each type complex (model, [PGO],
[PRVP]) have their, strictly fixed collection of arguments. Let us transfer arguments, their types
and sense in the procedures of components.

Arguments of the call of the model of element.

* The I: the vector of forces (moments) for the element.

* Y: the jacobian of the model of element.

e The X: the vector of displacements of the units of dimensionality EXT+ENT. It is not used
with ADR=2, ADR=3.

* The V: the velocity vector of the units of dimensionality EXT+ENT. It is not used with
ADR=3.

* A: the G-vector of the units of dimensionality EXT+ENT.

* PAR: the massif of the parameters of model.

* NEW: the vector “new state” of model.

e OLD: the vector “old state” of model.

*  WRK: working massif for the model of element.

All arguments have a type REAL * 8. It is in more detail about the value of arguments (with
exception of the X, the V, A), and the parameters of the passport of the model of element (EXT,
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ENT, ADR) see documentation on the development of components in pradis, located into pradis
\ of res \ of Isv_pradis \ of pradis \ of docs \ of include \.

Arguments of call [PGO].

NAMEX: the name of model or [PRVP], connected with [PGO]. Massif of gaps, with the
values of the parameters of passport VPS=0 and EXT=0 (fixed graphic means). Has type
CHARACTER * 8.

The I: the vector of forces (moments) for the element. Has type REAL * 8.

The X: the vector of displacements of the units of the model, connected with [PGO],
dimensionality EXT. It is not used with the value of the parameters of passport VPS=0 and
EXT=0, or with the value of the parameter UNV>0 (in this case it is used vector INNER).
Has type REAL * 8.

The V: the velocity vector of the units of the model, connected with [PGO], dimensionality
EXT. It is not used with the value of the parameters of passport VPS=0 and EXT=0, or with
the value of the parameter UNV>0 (in this case it is used vector INNER). Has type REAL *
8.

A: the G-vector of the units of the model, connected with [PGO], dimensionality EXT. It is
not used with the value of the parameters of passport VPS=0 and EXT=0, or with the value
of the parameter UNV>0 (in this case it is used vector INNER). Has type REAL * 8.
INNER: the vector of the real numbers of the making sense degrees of freedom of the model
of element, connected with [PGO]. It is not used with the value of the parameters of passport
VPS=0 and EXT=0, or with the value of the parameter UNV=0 (in this case they are used the
vector of the X, the V, A). Has type REAL * 8.

EXT: a quantity of degrees of freedom of the model of element, connected with [PGO]
(length INNER). Has type INTEGER * 4.

PARX: the vector of the parameters of the model, connected with [PGO]. It is not used with
the value of the parameters of passport VPS=0 and EXT=0. Has type REAL * 8.

WRKX: the working vector of the model, connected with [PGO]. It is not used with the value
of the parameters of passport VPS=0 and EXT=0. Has type REAL * 8.

PAR: the vector of the parameters [PGO]. Has type REAL * 8.

WRK: working vector [PGO]. Has type REAL * 8.

PARLR?2: the vector of the parameters of the current layer of image. Has type REAL * 8.

It is in more detail about the value of arguments (with exception of the X, the V, A), and the
parameters of passport [PGO] see documentation on the addition of components to pradis,
located into pradis \ of res \ of Isv_pradis \ of pradis \ of docs \ of include \.

Arguments of call [PRVP].

XOUT: the calculated output variable or the vector of the calculated output variables. Has
type REAL * 8.

PAR: the massif of the parameters [PRVP]. Has type REAL * 8.

NEW: the vector “new state” OF [PRVP]. Has type REAL * 8.

OLD: the vector “old state” OF [PRVP]. Has type REAL * 8.

WRK: working massif for [PRVP]. Has type REAL * 8.

A: the common vector of the real variables of [reshatelja]. Has type REAL * 8.
DOFADDR: the massif of addresses in the vector A, along which are located necessary
[PRVP] of the value of the degrees of freedom - displacement, speed, or acceleration. If the
number of unit for [PRVP] into PRADISIang is assigned as [nomer] [uzla] of — of
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displacement, if it is assigned as [nomer] [uzla]' - speed, and if it is assigned as
[nomer]_[uzla] " - acceleration. Has type INTEGER * 4.
e NDOF: the size of vector DOFADDR. Has type INTEGER * 4.

It is in more detail about the value of arguments (with exception A, DOFADDR, NDOF), and the
parameters of passport [PRVP] see documentation on the addition of components to pradis,
located into pradis \ of res \ of Isv_pradis \ of pradis \ of docs \ of include \.

* Fixing in MSVC ' of the programs of user.

In this point is described the list of the steps, which must be carried out user - the developer of
the components of complex PRADIS in order to use MSVC ' for the more convenient search for
the errors of compilation, and also fixing of its procedure of component into debug regime.

6.1 creation of the project of library.

For the work on the procedure of component in the medium MSVC ' should be, first of all,
created the project of the dynamic component of library. For this it is necessary to open the

rogram “Of microsoft Of visual Of c++ 6.0”, to and then cause the menu Of file->New.
*.. Microsoft Visusl C++ - = 3;.5 i =] =]
Fle Bt Wew Insert Project Buld Tooks Window Help
DT - - onor
H (= chi+o | ”EIE & | |

= al x|

i [ A E R TR, W

e

S Wiorkepacs

Cicse Workepore

| = IS
TOE BF

(< B

# Senee Forbran Ermeronment

Fans Setup ..
& B, Chri-F

Recant Fles .
Recent Workspaces k

Ext

[H(EY

]]
o

[T, Build { Tebug b, Find in Filaz1 & Find in Filaz 2§, Reslis & 0L Crbagging / 4] |
Cieghas anew documert, pioject of workspace

In the appeared dialog “New”, in the supplementary sheet “Of projects” should be selected the
point “Of fortran Of dynamic Of link Of library”. In the window of the introduction “Of
location” on the button “...” to select the directories, where project will be located. In the
window of the introduction “Of project of name” to introduce the name of the component of
complex. Name should be selected by the same, as will be called the created component
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(model/[PGO]/[PRVP]), and under which it will be caused into PRADISIlang. After the actions
indicated the dialog “New” must appear thus:

New 2|

Filez  Projects | YWiorkspaces | Other Documents |

L2 ATL COM Appiwizard &% Mew Dat,  Project name:

¢] Cluster Resource Tupe Wizard T4 Utility Pro II:uaIka

gi<| Customn Appiafizard E W32 A )

& Database Project T winaz Co Logation:

DevStudio Add-in Wizard [ win32 D |D:luckyie++testsibalka =
¥ E stended Stored Proc Wwizard El Win32 5t

Fartran Conzale Application ﬂ EwpEDE,

:Fartran Dynamic Link Librany ¥ Create new workspace

mu| Fortran Standard Graphics or Quick\Win Application ! Add to current workspace

¥ | Fortran Static Librany ™| Dependenc of:

a8 | Fortran YWindows pplication I j
G |SAP Extenzsion \Wizard

M akefile

= MFC Activei Controbw/izard
8] MFC Appiwizard (dI]

488 MFC Appiv/izard [exe]

Platforms:

Iwmz

| i

ak I Cancel |

If in the supplementary sheet “Of projects” there is no point “Of fortran Of dynamic Of link Of

library”, means it is not established correctly Digital Of fortran 6.0a, and it should be established.

After the selection indicated should be harvested “OK” in the dialog “New”. In the appeared

then intermediate dialog should be selected point “An empty DLL of application” and harvested

“Finish”.

Fortran Dynamic Link Library - Step 1 of 1 ﬂ

YWwhat kind of Fortran DLL would vou like to create?

%" i empty DLL application

™ A DLL application with exported symbals

¢ Back st | Finizh I Cancel Help
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Then should be harvested “OK” in the dialog “New Of project Of information”.

Mew Project Information il

Fartran Dynamic Link Libramy will create a new skeleton praject with the fallowing
zpecifications:

+ Mo files will be created or added to the project.

Pleaze make zure that any Fortran applications which use thiz DLL are
buiilk with the zame Fartran Libranies zettings az thiz project. They are

initialized to:
"Uze bulti-Threaded library" Dizabled.
"Reentrancy Suppaort:" Set to Mone,

"Usze Fortran Run-time Libraries:"  Setto DLL.

Project Directarny:
O Auckyhc++testzhbalka

Cancel |

5.1 to add into the project file with the initial code of component.

To pass to the supplementary sheet “File Of view” of the in the form working space MS Of
visual Of c++ (left cry of mouse on the inscription “Of file Of view”).
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*.- balka - Microsoft ¥isual C++ ;IEIEI

File Edit View Insert Project Build Tools Window Help

B SHD | =R e | BERE | B S| ®x 0 B O||mn
s

_Wolkspace balka' 1 project(s|;
= balka files

(21 Source Files

(2] Header Files

“-[Z] Resource Files

B8 Cassiiew | Filleie |

x B
4
b
| ¥ Build { Debug 3 Find in Files1 % Findin FilesZ % Results % SOL Debugging / IENN »
Ready 4

Then should be isolated by the left cry of mouse the unit “Of source Of files”, caused on it the
contextual menu (right cry of mouse on the unit) and selected in it the point “Of add of files to of
folder™.

-l
JJ Eile Edit Yiew Insert Project Build Tools ‘Window Help
[alzudsed 2 DER| G S n|S mt ¢ B0 4

21z

“Workzpace 'balka’ 1 project(z)
£1-E8 balka files

[ Header F 4 Mew Folder...
[:l Resource Add Files ta Folder...

Settings. ..

|v Docking Yiew
Hide

Properties

B Classiew | File\izw |

¥ C

In the opened dialog of the selection of files should be introduced the name of file with the
expansion of for. Name must coincide with the name of project. One should trace so that the file
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would be created in the correct directory (where were located the remaining files of project), to
and then harvest OK.

Danka: |2 balka j = ¥ ER-
F

m L) Mou aokymerTel

'y Mol komnetaTep
age [okaneHei guck [C))
“ge HoBeI Tom [[:]
I3 lucky —
|5 c+tests
&

age [oraneHei guck [E:) -

Hran afina: |I:ua|ka.f|:|r ok, I
Tun chakinos: |E++ Filez [.c..ocppoomstizhzthzinl.rc) j Ormens |

IFiIes will be ingerted into folder tited 'Source Files' in project 'balka’.

4

Further, if file did not exist earlier, will arise warning about the fact that the file does not exist. In
it one should harvest “yes” (“Yes”). After this, the file will appear in the tree “Of file Of view”
in the unit “Of source Of files”. Should be made on it a dual left cry mouse, and confirmed the

proposal of studio to create file (if it did not exist earlier). The file will be opened after this, and
studio will appear thus.

-1l
Eile Edit MWiew Insert Project Build Tools ‘Window Help -8 x|
DEE@ b 08| DR e dmfeemx s & |mn

NS |

Workspace 'balka’ 1 project(s)

=-EH balka files
Ea Source Files

(1 Header Files

‘e[ Resaurce Files

L Class\-"iewl File\-"iewl [4] | _'I_‘
E [
| J

| <[, Build {Debug  Findin Files 1 % Find in Files 2 % Results % SOL Debugging 7 IV 3
Ready [Ini.Coll |REC|COL [O¥R [READ 4
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You will focus attention, that into the project one ought not to add no other initial files, except
FOR of the file, whose name coincides with the name of the added component. Otherwise
component, possibly, will not succeed in gathering and registering with the aid of the utility
ARM, since the utility knows how to operate only with one initial file.

In accordance with the previously described point “keys!, #, +: the start of the programs of user.”
one should introduce into the beginning of file

» the special commentary

 then the start of the file of init.inc

 then the title of the procedure of the component

* then the special commentary of the export

 then the description of the arguments of the procedure of the component

* then the start of the file of common.inc

* then the body of procedure and completing END

Then to preserve file by the combination of the keys For ctrl+S. In this case the studio will
appear thus.

*.. balka - Microsoft ¥Yisual C++ - [balka.for] 10l x|
File Edit Wiew Insert Project Build Tools MWindow Help -8 x|
B 2EE | s mR|[or - |nE R G EINEEERET RS
| C MODEL BALKA: EXT=6. PAR=9. WRKE=16. STR =1. ADR=1,  IGH=2 =
C =
“Workspace balka’ 1 project(s] C
E|--- balka files C HELF EaaouHe( ugeaqbHO YnpYsuil SOSMEHI .
EG Source Files C HEIE HAZBAHWE - BEaaouneil ugeaapHO gnpgsuil ... .
- balka..for C HELFP MOgeAau .
-1 Header Files c
] Resource Files Iinclude 'init . inc'
SUBRCUTINE BALEA (I.Y.X.V.A FAR. NEW OLD.URK)

IDECS ATTRIBUTES DLLEXFORT:  BALEA
REAL=2 I. ¥, X. V. 4. FAR. NEW, OLD. WRK
include 'common. inc'

END

4|

e CIassViewl FiIeViewI [4] | 5

|
o

C

| <[, Build {Debug j Findin Files 1 % Find in Files 2 % _Results % SOL Debugging 7 IV 3
D:4luckybc++tests\balk asbalka for saved [Ln11.Col51  [REC|COL [OVR [READ 4

6.3 registration of component with the aid of arm.

This action is necessary in order to produce the correct registration of the created procedure of
component in the configuration of complex. One should, for example, in the command line DOS
pass into the catalog, where the initial file of the procedure of component was created. Then to
cause arm with the key + and the name of initial file without the expansion as the argument. In
the case of successful call the window of command line will appear thus.
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+ KoMaHAHanA cTpokKa

crosoft Windows XP [Bepcua 5.1.26001
¢G> Kopnopauua MavikpocooT, 1985-2001.

C:sDocuments and Settingssluckyd:

D:~2>cd ""D:vluckysc++testssbhalkas'

D:sluckysc++testsshalka>Cisdinamaspradiz32sarm.exe + halka
1 C MODEL BALKA: EXT=6. PAR=?,. WRK=16. STR =1. ADR=1,IGH=2

Macnopt nporpamme BALKA ONOEABEAEH B CHCTEMHMWH KaTaaor

C

C

C HELP BaaouHwW MpeaabHO ynpyrve 3AEMEHT.

G HELF HA3BAHHE: banouyHBK MOEAABHD YnNpyruW ..
C HELP MOAEAH .

C

include ‘init.dinc’

D:sluckysc++testsshalkaX_

6.4 to dispose in the project use FORTRAN of runtime as multiflow
library.

To make active a window Of visual Of c++ with the open project of component, and to cause the
dialog of tuning project by the combination of the keys For alt+F7. Further to pass in the dialog
“Project Of settings” to the supplementary sheet “Of fortran”, to select in [kombobokse] “Of
category” the point “Of libraries”, to and then include [chekboks] “Of use Of multi-Threaded Of
library”. One should trace so that the tuning would be established for the check-out
configuration. In this case [komboboks] “Of settings of for” must be in the position “Of win32
Of debug”.

General | Debug  Fortran | C/AC++ | Lirk, EE

-2
Categary: | ibraries | Resst

Fortran Libraries
[+ Usze Multi-Threaded Librany
Beentrancy Suppart: |Threaded ﬂ

Llze Fartran Run-time Libraries: |DLL ﬂ

[ Use Debug C Libraries

[ Usze Commaon Windows Librares

[ Dizable Default Library Search Bules
[ Dizable DBJCOMMENT LIE Direchives

Project Dptions:

foheck:bounds Aoompile_only Adebug: full il
Ainclude:"Debug* Adll Anologo Athreads Araceback
Awarn:argument_checking Asarn: nofileopt ﬂ
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Further should be harvested “OK” in the dialog “Project Of settings”.

6.5 to add in the design of way to the switch oned files of init.inc
and common.inc.

To make active a window Of visual Of c++ with the open project of component, and to cause the
dialog of tuning project by the combination of the keys For alt+F7. Further to pass in the dialog
“Project Of settings” to the supplementary sheet “Of fortran”, to select in [kombobokse] “Of
category” the point “Of preprocessor”, and then into the end of the field of introduction
“INCLUDE and USE Of paths:” to introduce substring “;c:/dinama/of sysarm/of plugin”, where
“c:” the value of the variable of environment DINSYS (disk, where it is established BY
PRADIS). One should trace so that the tuning would be established for the check-out
configuration. In this case [komboboks] “Of settings of for”” must be in the position “Of win32
Of debug”.

Settingz For: |'win32 Debug j General | Debug  Fortran | C/C++ | Lirk. .:; EE

Categony: I Preprocessar j Reset |

Predefined Preproceszsor Symbaols:

Default INCLUDE and USE

Paths: IS:::uru:e Directony * j
todule Path: IMCLUDE and USE Paths:
IDEI::ug.-" Ig.-";u::.-’u:linama.-’s_l,lsarm.-"plugirj,
[T Use FFF

[T Freprocessaon Symbals to FRR Dy

Project Dptions:

Joheck: bounds Acompile_only Adebug: full ﬂ
Ainclude:"Debug Ainclude:''c: Adinamadsezarm/plugin''
Al frologo Athreads Araceback, j

.4 I Cancel |

Further should be harvested “OK” in the dialog “Project Of settings”.

6.6 to add into the project binding with the library of itgdil.lib.

This action is necessary, if Hollerith-coded the procedure of component it is intended to use
auxiliary procedures of libraries PRADIS, such as the conclusion of error (for example,
W_ERROUT) and the like it is necessary to cause the menu Of project->Add to of project-
>Files. In the appeared dialog “Insert of files Of into Of project” should be to establish “the type
of the files” of — “Of library Of files (.1ib)”, and then selected the file c:/dinama/of
sysarm/plugin/of itgdll.lib, where “c:” the value of the variable of environment DINSYS (disk,
where it is established BY PRADIS).
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Danka: | 122 plugin j s =F EF-
F

- o KomMneoTER
gl {.p NokaneHe guck, [C:]

[ dinama

| syzarm
o o |

“ge HoBeI Tom [[:]
age [oraneHei guck [E:)
,_;_E; CO-guckoeng [F: -

Mram paina:  [itgdl ak. I
OTrieHa |

4

Tun dakinos: ILiI:urar_l,l Filez [.lib]

=
=

[hgert inko:; I balka

Further should be harvested “OK” in the dialog “Insert of files Of into Of project”.

You will focus attention, that into the project one ought not to add no library files, except
itgdll.lib. Otherwise component, possibly, will not succeed in gathering and registering with the
aid of the utility ARM, since the utility during assembling of the dynamic library of component
is connected not with what other libraries.

6.7 to dispose the way of the resulting file of assembling in %
DINSYS %/dinamalof pradis32/.

To make active a window Of visual Of c++ with the open project of component, and to cause the
dialog of tuning project by the combination of the keys For alt+F7. Further to pass in the dialog
“Project Of settings” to the supplementary sheet “Of link”, to select in [kombobokse] “Of
category” the point “Of general”, to and then introduce in the field of introduction “Output of file
of name” substring “c:/dinama/of pradis32/” instead of the prefix “Debug/”, where “c:” the value
of the variable of environment DINSY'S (disk, where it is established BY PRADIS). One should
trace so that the tuning would be established for the check-out configuration. In this case
[komboboks] “Of settings of for” must be in the position “Of win32 Of debug”.

23



Settings For: |'win32 Debug j [Debug | Fortran | C/C++  Link | Hesuurc% EE

Categaony: I General j Beset |

Output file narme:;
Iu::.-’u:linama.-’pradisSE.-"l:ualka.u:III

Objectlibrary modules:
Ikernel32.lil:u uzerd2. lib gdid2 ib winzpool b comdlg32.lib ad

¥ Generate debuginfo [ Ignore all default libraries
[ Link incrementally [T Generate mapfils
[ Enable profiling [T Dioesn't produce . LIE

Project Dptions:

kermel32.lib userd2 lib gdi3Z b winspool. b comdlg32.ib &
advapid2. lib zhell32.lib ole32 lib oleaut32 b uwid. ib
odbe 22 lib odboop22 b Anologo Asubszystern:windows j

] I Cancel |

Further should be harvested “OK” in the dialog “Project Of settings”. Because of the executed
action the project will place the resulting file of dynamic library after each of its assemblings
there, from where it it will load complex. Now it is possible to compile project on the key F7.
Preliminarily one should ascertain that the check-out configuration is active for the project. For
this should be caused the menu “Of build->Set Of active Of configuration”, and established in
the dialog “Set Of active Of project Of configuration” the configuration “Of win32 Of debug”.
In the case of successful assembling on F7 (absence of the errors of — “of errors” in the lower
window of studio), the dynamic library of component will be substituted in that established of
directory.

6.8 to establish cantilever solver as the check-out application for
the library, and also arguments of its call.

In order to use the diagnostic routine of studio for the dynamic library, should be selected the
application, which is must, after being neglected, to load library, to and then cause its procedure.
In our case such application is cantilever the solver of slang. Furthermore, should be established
the arguments of the command line of application. For slang this as the minimum name of the
file of task for PRADISIlang. It will not be neglected without this of slang, but only will give out
communication about the error. Thus, should be created the file of task for PRADISlang (turning
to the created component) and placed it in the directory, where the files of project are located. In
our example this there will be the file “the D:\lucky\c of ++tests \ of balka \ of swing”, in which
is present the turning to BALKA.

Now should be made active a window Of visual Of c++ with the open project of component, and
caused the dialog of tuning project by the combination of the keys For alt+F7. Further to pass in
the dialog “Project Of settings” to the supplementary sheet “Of debug”, to select in
[kombobokse] “Of category” the point “Of general”, to and then introduce in the field of
introduction “Executable of for of debug of session” the name of the usable file of the cantilever
of slang with the complete method and the expansion (exe). It is possible to harvest there to the
button with “the pointer”, to select “Browse” and to find file with the aid of the standard dialog.
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After this, in the field of the introduction “Of program of arguments” should be introduced the
name of the calculated task “of swing”. One should trace so that the tuning would be established
for the check-out configuration. In this case [komboboks] “Of settings of for” must be in the
position “Of win32 Of debug”.

"win32 Debug j General  Debug | Fortran | CAC++ | Lirk. r; 4|>
ERED balka

Settings For:

Cateqgary: I General j

Executable for debug sezsion:
|E:hdinamahpradisSE'&slang.e:-:e j

Wworking directon:

Program arguments:

Iswing

FRemote executable path and file name:

ak I Cancel |

After pressure on “OK” in the dialog it will be possible to fix the code of procedure with the
diagnostic routine of studio.

6.9 use of a diagnostic routine.

It is possible to use diagnostic routine, only if project successfully is compiled (see earlier). First
of all, should be established Hollerith-coded point of discontinuity. For this in the source text of
the procedure of component one should establish cursor on the desired line and harvest F9. In the
beginning line must appear brown circle. Then for the starting of check-out application one
should harvest F5. In our case will be neglected cantilever the solver with the task, indicated in
the arguments of command line in the preceding point. If in the task there is a turning to the
fixed component, and all the remaining steps of this point are executed correctly, then cantilever
solver will load the check-out version of our dynamic library, and then fulfillment will interrupt,
when program reaches the point of discontinuity.
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*. balka - Microsoft ¥isual C++ [break] - [D:"..."balkabalka.for]

JJ File Edit Yiew Insert Project Debug Tools wWindow Help

=10l ]

=l81x]

BeEE | Be oy |0 EE | e EIRYEEET AR T
[Globalg] L”[AII global members) L”[No members - Create Mew Class...) LI "':{ - H @ |ﬁ| ! @] HJFM ﬁ' f
C MODEL EALKA: EET=6. PAR=9, WRK=16. STR =1. ADR=1, IGN=2 =
g =
C HELF Faaoudeil ugeaqbHO URDUEUN SASMEHN .
C HELP HAZEAHME: Baouprm ugesapHO ynpyzul ...
C HEI% MOgE .
¢ include 'init.inc’
ISUBROUTINE BALKA (I, ¥V, X,V A PAR NEW,K OLD,WRK)
IDECS ATTRIEUTES DLLEXPORT: :BALKA
REAT=E I. Y. XK. V. A& FAR. NEW. OLD. WRK
include 'common. inc’
(= | END -
e | _>I_I
ﬁ Contest: IBALKA[HE.&L[B], REAL[B). REALIE). REAL(S). REAL(S). Fj ﬁ !‘lame : Value
Mame |Val :
AT, 2o Locals % this /7 A s, wateht TWiatchz T, Watcha ', Watehd 7

Break at location breakpoint

| Ln18,Cal1

[REC [COL [OWF [FEAD 4

Further it is possible to look the instantaneous values of variables, to make step-by-step
performance and to use other similar possibilities of diagnostic routine.

6.10 retention of project and [peresozdanie] of the library of

component from arm.

After the end of work with the check-out version, which consists in the editing of the
initial code of procedure, recompilation and fixing of dynamic library, should be preserved
project, after causing the menu “Of file->Save Of all”. Then again it will be possible to use
it, after opening with the aid of the studio the file of working space with the expansion of
dsw. Further should be anew included component in complex from the initial file, after
causing ARM with the key +, as it is described earlier in this point. As a result in
[distributive] of complex instead of the check-out version of library again will prove to be its

optimized Release assembling.
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