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HIGHLIGHTS

Programming in algorithmic pictures is presented.
Programs in pictures are special information resources.

Data/knowledge acquisition is based on clusters of different views.
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Confidence of users in making decision is based on the previous decisions of others.
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Programming in algorithmic pictures (a-pictures) is an approach where pictures and moving pictures
are used as super-characters for representing features of computational algorithms and data structures.
Within this approach some “data space structures” are traversed by “fronts of computation” and/or some
“units of activity” are traversed by flows of data. There are compound a-pictures to define algorithmic
steps (called Algorithmic CyberFrames) and generic a-pictures to define the contents of compound
pictures. Compound a-pictures are assembled into special series to represent some algorithmic features.
The series are assembled into an Algorithmic CyberFilm. The generic/compound a-pictures and their
series are developed and acquired in special galleries of an open type where supportive pictures of
embedded clarity annotations are also included. In this paper, *AIDA (Star-AIDA) modeling/programming
language (AIDA stands for Animation and Images to Develop Algorithms) and its Filmification modeling
(F-modeling) environment are briefly considered and examples of programs in a-pictures are provided.
A special attention is paid to *AIDA programs as special information resources which perception,
comprehension and cognition depend on interaction with, at least, a few different but mutually
supplementing features of a-pictures. A scheme of data/knowledge acquisition based on clusters of
different views and how this acquisition is oriented to enhancing user’s ability within works on developing
application models, corresponding algorithms and programs, are presented.

© 2013 Elsevier B.V. All rights reserved.

1. Introduction

and essentially decreased if abstract information objects are in-
volved. Syntax-semantics gap is a fundamental basis for many

The natural intelligence is related, in a great part, with
people abilities to perform mental simulation, including think-
ing/reasoning, problem solving, and decision making [1-3]. How-
ever, this simulation depends not only on internal information
processing mechanisms of the brain, but also on levels of abstrac-
tion connecting the physical world things and corresponding ab-
stract models. Perception and cognition of people are usually much
higher if they perform mental manipulations with real objects,
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problems related to the perception and cognition. This gap is pre-
defined by existing systems of symbols, notations, languages, as
well as by ambiguous terminologies, trans-disciplinary and cross-
cultural contexts. It also depends on the representation of dynami-
cal processes of modeling problems and the adaptive mechanisms
of working systems. To bridge the syntax-semantics gap and de-
crease burden of mental simulation, modern information systems
are supported by special data/knowledge acquisitions, ontologies
and high-level interfaces based on different mental strategies re-
lated to different decision functions (see, for example, [4,5]). These
supportive approaches facilitate knowledge sharing and re-use,
and are based on a machine-processable semantics of informa-
tion resources which can be provided to different agents. Though
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such agents are promoted to be both software systems and hu-
mans, in fact, the latter have serious problems with understanding
and use of “formal specifications of a shared conceptualizations”.
In general, to enhance people ability in understanding meaning
of objects and processes and in performing mental simulation,
there is a necessity not only to increase the levels of symbols,
notations and languages, but also to update our current concept
of abstraction. Now abstraction is evaluated as a number of at-
tributes/parameters which can be ignored (covered) for simulat-
ing some objects or processes. Instead, it should be evaluated by a
number of attributes/parameters which should be preserved in or-
der people can still understand the corresponding model meaning.
The current technologies, including processor performance and
memory sizes, allow us to take steps for such updating.

The intelligence of software for computational engineering, as
for other computational fields, is usually based on a collection
of decision support technologies for application researchers and
practitioners in creating reliable models and corresponding pro-
grams, and in performing relevant experiments and simulations.
The aims of the technologies are to enable people for making faster
and better decisions, as well as for producing robust solutions. Such
technologies are embedded in languages of specification and mod-
eling, in special supportive tools and unified environments, as well
as in some systems of data/knowledge acquisition. Roughly, these
languages, tools, and systems can be divided into two subsets: one
with orientation to make decisions instead of users and another
with orientation to help users in making their own decisions (see,
for example, [6-10]). In fact, a majority of the technologies include
features of both types with some prevalence of one of them.

Our motivation is to develop a modeling/programming envi-
ronment where users can feel themselves more comfortable in
developing new models and corresponding algorithms, and in rep-
resenting them in forms recognizable and understandable by other
users. In this environment, the confidence of users in making de-
cisions is based on access to previous decisions of others, on quick
perception and understanding these decisions and on their trans-
formations leading to new models and algorithms. To reach such
a goal, special methods for data/knowledge acquisition are imple-
mented. They are based on clusters of different views representing
hybrid forms of information resource features. Additional aspects
of our motivation are to create such hybrid forms which can make
our modeling/programming environment more competitive in ex-
pressing details of application algorithms and which can use ani-
mation for presenting behavioral features of model constructs.

In this paper we briefly describe *AIDA modeling/programming
language employing pictures and moving pictures as algorithmic
super-characters (a-characters) for representing features of com-
putational algorithms. Special attention is paid to intelligent as-
pects of *AIDA and its environment with a focus on data/knowledge
acquisitions which have influence on user’s perception, compre-
hension, and cognition abilities. We also present a number of
techniques which are used with programming in a-pictures for
enhancing the abilities of people working on developing appli-
cation models and corresponding algorithms. These techniques
are based on acquiring new super-characters, their compositions
within compound constructs and template programs involved, on
applying background, foreground and auxiliary images, and on rep-
resenting scalable forms of model spaces and attributes declara-
tions, dynamical features (animation) of algorithmic steps, and
multiple views of an algorithm as a whole.

2. Related works

There is a great variety of works which have some relation
and influence on our research activity. However, here we have
an opportunity to mention only a selected part of them. First

of all, we would like to point new tools related to developing
human-computer interfaces for the Internet applications [11], and
environments where the concept of putting human needs first is
applied and where a necessity for uniting scientific and artistic
sides, to obtain a balance between usefulness and attractiveness
of technologies, are considered [12].

We would also like to point a paper related to cognitive aspects
of software design [13], where authors try to find solutions by
considering answers to the following questions: is it possible to
bring together theoretically a computer program and a natural
language text, and what are differences between programming
languages and natural languages. Other papers of our interests
are [14,15], where cognitive and computational features of
diagrams are considered through another question: why a diagram
is (sometimes) worth ten thousand words. The authors point that
the fundamental difference between diagrammatic and sentential
representations is that the diagrammatic representation preserves
explicitly the information about the topological and geometrical
relations among the component of the problem, while the
sentential representation does not. In addition, we would like
to mention approaches related to analogical representations of
programs (including a semiotic analysis of comics) [16], self-
assembling tilings (for the creation of the desired shapes) [17],
various types of information resources annotations [ 18,19], and the
long-term activity of researchers in Certec (Sweden) [20] (where
the use of pictures as language for people with disabilities is
promoted).

Special points of our attention are ways supporting the
application programmers in their decisions by enhancing their
perception, cognition, and comprehension abilities. This is the
ability to integrate, analyze, and act on large amounts of
data from various sources at once [21]. Existing programming
environments based on UML (including Executable UML [22-24])
and other diagrams are still not easy with abstract, necessity
to possess specific skills for putting together different views,
limited number of options and with understanding dynamical
processes through static structures [25-27]. In addition, they
are not good for detailed programming and textual action
languages with appropriate semantics are usually involved. A
great part of the programming work should be done in such
languages (Alf or just C, Java, C++, etc.). Then what do we really
abstracted away and what is difference between programming and
modeling? [28]. In addition, they are not so good in displaying
“large amounts of data” to be useful for enhancing the above
mentioned perception, cognition, and comprehension abilities.
Another important thing for us is the software intelligence and
forms of data/knowledge acquisitions within the corresponding
environments and tools [29]. In conventional programming
environment such acquisitions are, in a great part, reduced to
adding new items in libraries of components, classes, and/or
procedures. These items of black-box types are useful in general,
but not so supportive in enhancing “see, think and quickly
understand” abilities of the users.

3. Programming in a-pictures: a brief overview

As we have mentioned in the introduction, people cognition
abilities, in a great part, depend on their abilities to perform
mental simulation. However, this simulation depends not only
on internal information processing mechanisms of the brain, but
also on levels of abstraction connecting the physical world things
and corresponding abstract models. To make such simulation
more efficient, it is necessary to decrease spending of people
energy and time for the recognition of semantics behind unknown
terminology, for understanding associations between objects
which syntax-semantics forms are based on rote memorization,
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