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SOME POSSIBILITIES FOR AUTOMATIC PROGRAMS GENERATION
Valentin Velikov

Angel Kanchev University of Ruse

Abstract: Automatic program generation is a direction in the software industry, connected with saving
time and human resources, as well as and receiving syntactic clear and logically correct units. It is possible
to separate the application to interface and business logic, too. That means to create a new or use different
existing toolsets for interactive generation of the necessary system.

Keywords: automatic programs generation, DBMS, User interface

INTRODUCTION

In many places people are working in the automatic software generation area. That is
a problem, connected not only with human resources and time for development saving.
Program generation allows to create syntactic clear and logically correct units — that is
connected with time and price for software development, too. Another reason — some time
it's difficult to find the suitable specialist to create the necessary correction in a software
unit.

I's possible to examine the Automatic software/application generation in a different
direction. One of classifications can be on a functional sign — we can separate the
application in two parts: user interface and a functional part. So we can differentiate two
directions:

1. Interfaces automatic generation;
2. Business-logic automatic generation (i.e. — application logic — some information
system).

AG
Application
Generator

7

interfaces business —
generator logic <::|
generator

generated application or
pattern ("framework”) for application <::|

application designer,
programmer

fig. 1 — automatic system generation

IPROCEEDINGS OF THE UNION OF SCIENTISTS — RUSE VOL. 8 / 2011]
44




INFORMATICS

DETAIL DESCRIPTION

Interfaces automatic generation — there are many toolsets for visual interface
creating (windows and objects in them) — MS Visual C, MS Visual Basic, Delphi, [3] and so
on. Summary — they describe the objects and their attributes (size, position, colours;
actions for responding — mouse, keyboard, another objects; the interaction with another
objects and so on).

Business-logic generator: create software units, which can be parts of code,
competed finished application or description of documents streams only (using them, the
designer team can create a working application). The purpose is time saving (i.e. —
resources) to software development. There are a few systems in that area, one of the
leaders is from IBM - Rational System Architect. But to use this very expensive, very
good and very effective system are necessary good knowledge of UML [2].

We can examine The Menu generator in few aspects:

1. Natural languages analysis. In this case, using a natural language description [1]
(possible — limited language), it's generating frames (or filling of beforehand
creating such, describing stage or scenarios);

e stage — describe a static situation;

e scenarios — describe a dynamic situation (actions);

2. Using preliminarily created frames (describing stages or scenarios), filling from
response designer, it's creating a software generation for application with the
necessary possibilities.

As a condition of primary importance for effective automation the highly efficient
interaction between the user and the system is also pointed out. As the requirements to
the functioning of the interface system are completely independent from the problems
been solved in the course of interaction, the development of the interaction itself can be
differentiated in a separate research area. In many cases it's more reasonable to divide
the construction of a software system into an interactive module and a problem-oriented
module. From another point of view these modules can be considered as managing and
executive modules. In the executive module there are included subroutines performing
particular actions on the functioning of the system. To the managing module the so called
“‘cover” belongs, i.e. the hierarchical set of submenus, providing a unique choice and
activation of the correspondent subroutine from the executive module. A great deal of the
time for the implementation of a software system is spent for the designing and testing of
this “cover”. Hence the idea of computer aided design of this module comes into being.

I's convenient to develop a specialized graphics editor, which will allow describing
iteratively the menus in the system being designed. By means of this graphics editor the
designer of the system (fig. 2) determines the place of each menu in the hierarchy of the
specified menus, defines its attributes (type and displacement of the frame on the screen,
text, colours, etc.). Thus a description is entered iteratively of all the submenus and the
procedures connected to the options of the main menu, accordingly of the submenus
stemming from the main menu. For instance (fig. 3): an option in the created menu can
activate either a subroutine (an executable file — in this case the path of the file must be
specified, as well as its name), or can activate the creation of a new subroutine which is to
be described in the same way (i.e. a recursive subroutine can be applied for the
description of the menus). It's appropriate all the values of the menu attributes to be taken
from previously defined sets. This allows a full formal and logical control from the system.

Two basic approaches are possible when creating this system:

a.) Retrieval of a previously fixed template of menus, marking those of them,
which will be used, thus making them active. The inactive fields in the menu are no longer
displayed. At the bottom of the tree (the template) — as the elements of the “leaves” the
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user specifies the path and name of the program which is to be activated. To start working
with the system the template thus prepared is activated. An advantage of this approach is
that the menu interface is easier to implement. A disadvantage is the larger program
(managing “cover”) — it contains the codes of possible, but not used alternatives.

b.) A menu description is made according to a previously specified algorithm,
which takes its hierarchical place in the tree of menus. For each position of this menu
definite information is filled in, which indicates whether another menu will be activated
though it, or a subroutine will be started. The action is a recursive. This tree is being built,
containing information on the hierarchical sequence of menus, connected with the function
of the software system being designed. The next stage is the retrieval of the tree, thus a
text file is generated, which contains a set of commands in a given programming
language, providing the work of the defined “cover” (i.e. — the source of the program). The
last stage is compilation in the corresponding programming language, as previous
additional corrections and tuning of the obtained text file are possible. An advantage of this
approach is the possibility of replacing just the generator module to get programs in
different programming languages. The remaining part of the software system — the
creating and retrieval of the internal machine representation of the data structure (multy-
moving tree) remains standard and does not require additional changes and tuning.

According to the internal machine representation of the menus being described it’s
convenient to keep information on them in a multy-moving tree (fig. 4). A node of the tree
corresponds to each submenu. The hierarchical place of the node determines the
hierarchical place of the submenu. Each node keeps part of the specific information on the
menu. This menu attributes are stored in an array. The elements of the tree are
records/structures (fig. 4), providing information on:
option name in the menu;
path to an executable subroutine in case this option is chosen;

a message to the option;

row on which the message is displayed;
number of an element in the attribute array;

a pointer to a submenu;

a pointer to the next option of the same menu.
The array elements are also records/structures containing information on:
. row and column coordinates;

coordinate of the frame upper left corner;
number of the characters in a row;

number of the rows in a menu;

frame type;

colour of the text displayed in the menu;
background colour of the text;

text colour of the chosen option;

background colour of the chosen option;

10 frame colour;

11.background frame colour.

After the description of the interface of the software system is finished the multy-moving
tree (fig. 4) can be saved in a file (in this case — a text file, including additional control
characters). Editing is possible — deleting/adding of a submenu, changing of a attributes
and so on. It's an advantage that the user of the system is not interested in a tree — on the
screen he gets the menus as they were created and he can edit the existing image.

Noohkwh=

OCOoONORWN =
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fig. 2 — an application system with automatic
generated user interface
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CONCLUSION

Several limitations which are not of grate importance, are inherent to this approach
for design of the menu generator — it's assumed that the main menu will not have more
than 10 alternatives; the number of the nested levels of submenus is 3.

The suggested architecture is widely applicable by its means any managing module
(“cover”) of a software system can be designed (fig. 3). No direct connection is necessary
to exist between the designers of an information system and the designers of programs
(completed modules) for managing the corresponding database(fig. 2). By replacing just
the generating module, work with any DBMS is possible.

Creating and using applications of similar systems is closely connected with the
automation of programmer’s work.
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CUHMAaKMUYHO Yucmu U J102UYECKU KOPeKmMHU Modysiu. Bb3MOXHO € eOHO npurioxeHue 0a ce pasdenu Ha
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UHCMPYMeHMU 3@ UmepamusHO eeHepUpaHe Ha XefaHama cucmema.

Knroyoeu OJymu: asmomamu3upaHo eeHepupaHe Ha npoepamu, BAUNC, [Mompebumerncku
uHmepgbelticu
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